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- Quartzite with the basal Barnee'Conglomerate,‘Mescal

Limestone and Troy Guartzite. The thin basaltic layer on
top of Mescal Limestone fecognized in the Superior area 1s

not exposed in this region;” Generally, - the Apache Group

" dips steeply to the east under Tertiary volcanic cover

and 1ts exposure is confined to a parrow nort@:south

xwgﬁrending belt 1ni;e1egraph Cenyon in the northeastern

b

L »z\.

.portion of the quadrangle.' k. 3,{
L I ?
The entire younger Precambrlan sedimentary sequence e

and to some extent the Pinal Schist have been 1ntrudcd

extensively by diabase 31113. These 31113 forced their

-wayitp‘aleng‘bedding surfaces.rfault planes, and other zones

of weakness especially 1h the Pioneer Shale, the upper 5f

portions of‘thenbrlpping Spring Quartzite and the iescal

Limestone. As a result the entire'sedimentary sequence 7

became dilated. The absolute age of the diabase 1ntrusion

is not known 1n thls particular area- however. from the .

stratigraphic relatlonship it 1is evident, that the dilabase
must be post-Apache but probably nre-“evonian in age. as
18 1ndicated 1n the t agma mine at Suoerior (H. J. Steele.
1952) < In the Sierra Ancha mountains the diabase is, 1200
million years old (Tamon, lelngston. and Erlckson, 1962)

No Paleozoic and “esozoic rocks are exposed in
the Yineral Mountain quedrangle. but 1nd1*ect fleld evldence'

indicates that they probably exist benezath the rhyolite=-

dacite flows to the eaeteang_soﬁtheest,ofntheAarea. A
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number of Tertiary aplite, dlorite porphyry and andesite
% porphyry dikes, and irregular masses of rhyolite are found
intruding the Pinal Schist as well as a'quartz monzonite
stock of uncertain age in the western and southwestern
portion of the area. v

The latest volcanlc event is manifested in the

extrusion of felsic lava flows and.tuffé“which~attain a

+ = thickness ofﬁabout 800 reetla.in:%he”Superior area the i

& " dacite is up to'1200 feet thick. However. ftgrémains‘to el f;
'2 be determined whether the dacite,near Superior and the 5 : ”;j

feg rhyolite flows in the Mineral Mountain area are actually o

equivalent in age. Mrs, Nelson (oral communication) has e
good evidence that the rhyolite flows and tuffs in the
Picketpost Mountain area are younger than the dacite.

A characteristic feature of the investigated area

.J

is a north-northwest trending epithermal vein system that o G
i occupies earlier-developed tension cracks and fault zones |
within the Pinal-Schist._ The-gangue consists of quartz.“
.‘ncalcite. barite, chalcedony. and altered schist fragments.

- Ore minerals include galena. menganese oxide. hematite.

copper carbonates. and copper silicates.'Locally. some “erk“
fluorite is present.’ The veins have been mined in the

past especially for their silver content. Limited mining
operations are carried out at the present time‘in Martinez
Cenyon and at the Talley mine in Telegraph Can&on es a

¢H®direct result of the favorable silver pr}ce situation.
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The'extensive vein s&étem may. have origiﬁated~from a north-
northwest or south-southeast stress direction which caused

the development df.a tensional force normal to this stress

Q i | dlrection. The resulting tension gashes may then have

served as channelways for the ascendbng mineralizing

solutions.
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Nmost widely exposed unlt.« It is found eqpecially in the

OLDER PRECAMBRIAN PERIOD

Pinal Schlst

In the 1nvestlgated area the Pinal Sohist is the

wWestern and oentral portlon of the Mineral Mountaln quad- ngi JQ
rangle and comprises about 60 ger cent of the mapped area._ i
Tothe south, the schist is bounded by Precambrian intrusive >
end Tertlary extruslve rqcks, to the east by youngef‘Pre-“ o
cambrian sedimentary ;giks. but to‘ the north and west the
schist extends beyond the limits of the quadrangle and |
continues into the Iron Mountain area éﬁd dips under
reoent gravel cover.lv |

Th?’type locality for the Pinal Schist is ' in the
Pinal HMountains south of Globe, Gila County.\Arizoha."
where 1t was f;jst}desorlbed/by Ransome in 1993. Therego
the soﬁlst 1s’f1ne grained, strongly foliated'and‘consiaﬁs s
mainly of muscovite and quartz.. The foliatlon trends ﬁre- o
dominantly northeast and probahly represents bedding of v
the older Precambrian sediments. “'gi' " ‘

The Pinal Schlst in southeostern:Arlzoha 18 con-

sidered to be of older Precambrian age because of the

presence of granitic intrusions that ylelded an older

Precembrian age‘through various radioactive dating methods.




4-,_These quartz concentrations may represent remobllized silica’
: : At ;

19"
The schist exposed in the Mineral Mountain quadrangle

indicates the same characteristlcs that are present at the

type locality. hence. it 1s also consldered to be of older P
Precambrian age. V

The schist is the only true metamorphilc rock unlt

<found in this area and reflects reglonal dynamometamorphic
—-conditions during older Precambrian time. The rock variesi

“in composition from a muscovlte-albite-quartz schist, a

cordierite?—muscovite-quartz schist to an almost pure .
quartzose schist. Locally. bands of amphibolite are present
within the schist that parellel the foliation. '

In the northern and central portion of the mapped
area the schist foliatlon has a definite northwest direction
which changes into a more easterly trend as_Telograph Canyon

is approached. In the southern portion of the map a north-

o’

- easterly trénd,predomihétea;‘ The schist has been intruded by

many irregular magses of diabase and rhyolite along nOrﬁhﬁest
trendingtfracture zones. Several Quartzopegmatlte veins aie}
exposed south of Cottonwood Canyon. and a single massive

quartz plug is present in the nortbwestern oorner of the map.'

at depth as a result‘of me tamorphism andusubséquent“lntrusion
along fracturé zones. On the other hand, they may be related
to the later rhyolite 1ntrusions comprising a silica rich

phase. In any event, the quartz accumulatlons certainly do

not represent original.sedlmentary;geatures.w
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Small intrusive bodies of older Prgcambrlan Madera
Dlorite are found in the northeast part of the'mapped area
where they are lécally overlain by the younger Precambrien
Apeche Group. To the southwestAa more massive quartz
monzonite body of ugcertain age intrudes the Pinal with.a
very irregular, discordant contact.

An extensive epithermal éein system dissects the
Pinal gchist in a predoninantly northwesterlyidlrectloﬁl
regardless of ‘the pre-establléhed schistosity ﬁrend;

During the'f;eld 1nvestigat{on it became evident"
that varieties of schist types are present in this area
wﬁ?ch differ in composition, physical appearance end degr?e
of foliatlon. With the exception of the amphibolite bands,
Which were mapped as individual units, it is beyond the
scope of this 1nvestigation to delineate the different
zones of the Pinal 1n detail. Howevertﬁa general petro-
graphlc descriptlon of each zone will follow with a note
on the general geographic extent.

The mineral assemblage assigns the: zones to ;ﬂeJ

quartz-alblte—epidote-biotite subfacies of the greenschist

P

‘facies which is characteristic of regional metamorphlsm. s
. Four different types could be recognized:

1. a fine to medium grained quartz-muscovite schist

Wwith a sandy texture.

2. a very fine grained, extensively foliated
spotted phyllipe;
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3. aa quartzose schist wlth very little foliation.
L. the greenlsh black amphibolite ‘bands.

"~ Sandy Schist

The most common variety 1s_abf1ne grained, friable,
sreenish gray to belige colored ﬁUScovite-quartz schist,

displayinw a somewhat sandy texture and an . ill-defined i

'lifoliation pattern.; It 19 exposed mainly around ﬁineral
Mountain proper and extends in 2 broad easterly trending

© belt across the area. The rock ‘weathers readily on the

¢

-outcrop and’ 1oca11y forms abundant iron and manganese oxlde

A

staining along fractures. At one place very fine quartz
segregation bands are present that cut the general muscevite
foliation with a 450 angle, and may actually represent

original bedding.

Under the microscope the rock has a holocrystalline,

hhypidlomorphic,granoblastic, fine gralnedwtexture with an

average grain size of 0.2 mm. An_lll-defined foliation is
apparent that result% from the prefefred orientation of :

muscovite and biotite. The average compositiongpf the & *

' sandy variety as estimated from several thin sections 18

Ay

tabulated below:

quartz 70 575 60
muscovite 20 17 10
oligoclase 5 5 30
biotite 2 2 tr
chlorite ng. L tr
apatite _ 1 tr tr
magnetite % 1 tr
epidote - == tr

gsericite . tritegp: 75 5

h ¢
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In all these specimens quartz is the most‘abundent

constituent. It occurs in small, enhedral grains.and

commonly is concenfrated in segregation bands. Muscovite
1s always aligned fo some extent in a subparallel manner.
The individual mica flakes usually bend around larger
quartz and magnetite grains indioating a ylelding to the
prevailing stress. With one exception. plagioclase is not
very abundant. Locally. some- poikillt%g plagioclase i

porphyroblasts show a considerable amount of apatite inclu-

slons. Plagioclase invariably indioates 1ncip1ent sericite

alteration. The latter usually prefers the crystallographich"

directions within the porphyroblast. Riotite 1s usually

somewhat altered to chlorite along the edges._ Small biotite

aggregates commonly contain magnetite graiﬁs. in general,

the magnetite occurs finely disseminated in small amounts

throughout the rock.. Judging from the mineralmcompositiOn

and»the texture the sandy varfety of the'schigt probabl&
derivedffrom a silty sandstone. | '
Spotted Phyllite “:;‘ , S ,j,\

This variety is easily recogpizable in the field 3
by 1ts strongly developed muscovite foliatiqn. its fine
grained texture, and blulsh gray color._ It is exposed
primarily in the.Cottonwood,Canyon area where it trends

-

in a narrow belt from northwest to southeast. Abundant

greenlsh chloritized blotite porphyroblasts can be

A

b
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- recognized in the hand specimen giving the rock a'spotted

texture. These porphyroblasts are always oriented obliquely
to the main direction of muscovite follation. Ptygmatic

folding that even involves small quartz lenses is character-

lstic of this variety. Superimposed upon this folding is a

sécondary, much finer crenulation Which measures only a few
mm from crest to crest. Iron and manganese oxlde occur K
frequent1y>on weathered surfaces and along fractureg. : |

Under the microscope;the rock. has a h?ibqrystéllihé;;_
but very fine grainedltextnre and consists ﬁéih1y of quartz, -
muscovite, magnetite and little feldspar. The well deﬁel-
oped foliation 1s & result of the preferred orientatiop of
muscovite. Locally, a. fine train of magnétlte graihs‘:i
developed parallel to the foliatlon pattérn. The greenlsh
porphyroblastq appear to be chlorltized biotite crystalsv
containing abundant magnetite 1nclusions.‘ “he flakes are -
subhedral and commonly measure 6 mm in diameter. Thely
orientéélon is almost at rigzht anglé to the;follatlon'trend.
A secondary strain-slip cleavagevdeveloped across the o

: :
porphyroblast orystal and is also somewhat lnclined to the

‘main foliation.trend., It probably represents additional

deformation in the rock subsequentato the main metamorphlc y
phase. Strain-sllip cleavage dr flexure folding was also
observed elsewhere in the schist involving the entire rock

rather than an individual crystal. Thus, the area has

'been subJected to at least two cycles of deformatlon.
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The growth of the biotite porphyroblast across the
general grain of the rock must havg been aided-by a gtress
direction that was superimposed ﬁpon the older follation
pattern. Also, the muscovite adjacent to the oiotite
porphyroblastvbegins‘to turn 1ntoythe dlrection of leest
bressure together with a string of magnetite grains.

{ Throughout the rock quartz occurs as fine, O 2 mm

-

“;\\‘, wide segregation ban@s and very rarely;as individual s ‘f%
grains. Feldspar elways 1nd1cates'1nc1p1ent¢serioite :
alteration. Locally,lsome small garnet blebs were observed

that were always associated with magnetite clusters and f%

L2 o
e i

ey 5

E

some ohlorlte.

- In one specimen cordierite was identified. The
presence of cordierite is somewhat anomalous in this
mineral assemblage, because it 1s considered to represenﬁn
a higher grade of metamorphism than 18 indicated by thea
remeining minerals._ It may reflect an abundance of MgO. .
Accordin% to Turner and Verhoogen (1960) abupdant cBrdie-'
r-i ~ rite is commonly found in muscovite rich rooks.

In several difrerentthlh sections qﬁErézleomprises_
41 | 20 to 65 per cent of the rock. musdbvite ranges from 15 to
55 per cent, biotite from 2 to 5 per cent, and traces of
chlorite, apatite, garnet, magnetite and sericite are

always present. Locally, some K-feldspar was noted, but

very little albite, if any, was recognized.




L3 o

fia . v | <:>J _ “‘ H o (:)_ﬁ_' ' ; .j%* i e

8%

18
Quartzose Variety
This type is recognized in the field by its very
fine grained quertz—rich texture. Fine alternating bands
of pink feldspar and clear quartz can be recognized in ;
the hand specimen. Very-fine-grainéd layers of blotite
‘and magnetite follow the general follation”gettern._ Along‘

;

%.. - foliation planes allver gray muscovlte ‘can readily be»

“}: ﬁobserved. Minute specks of llmonite are abundant on
. weathered surfaces. S T %: ¥ : ‘ ;,' Sl
Outcrops of this type are not widely distributed A

but are restrlcted to narrow zones at certain localities."“*

The fleld occurrence indicates that” these quartzose bands
represent an orlginal hlgher concentration of siliceous '+
material within the-silty.sediments rather than a secondary
introductron of siliea or e%en a different grede of m&ta-
morphism.ﬂ “ g ; : ¥ s

A In thin sectiors the rock 13 holocrystalllne.

\ hypidloblastic granular. very fine grained and somewhat %

" foliated on account of graln size segregations and llmited

.

preferred orientationﬁof‘muscovite.i A secongary strain
slip cleavage developed obliquely taethe main foliation *@*}
trend which is especially emphasized by the folding of the
muscovlte foliation.

The mineral percentages wlthln the quartzose rock v

vary from locality to locallty. Quartz ranges from 65 to
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95 per cent,'muscovite from 4 to 6 per cent, albite from

20 to 40 per cent, and trace amounts of biotite, chlorite,
sericite, apatité and magnetite are always present. Quartz
and feldspar form an anhedral, inequigranular interlocking
matrix with an average grain'slze of 0.2 mm. Locally, in
coarser quartz gegregations the grains may reach 0.6 mm

.in diameter. Apatite and muscovite commonly,fo?ma1nclusions‘
in larger feldspar graiﬁs. Feldspar .also frequéﬁily shows

incipient sericite alteration.

Amphibolite
The amphibolite is a very distinet mappable unit
within the Pinal Schist and occurs in relatively narrow
discontinuous bands and lenses that follow the general
trend of the schlst.}bliétlon. In places the smphibolite
may attain-a thickness of up to:200 feet aﬁd a strike
length of over one mile. As indicated on plgté 1 the

amphibolite bands crop out primarily in the northweSterni

. portion of the quadrangle from where they swing eastward

across the area toward Telegraph Vanyon. Se#eral 1solated
exposures occur also in the centra} portion of the
quadrangle. _[“ ,. i, e

In the outerop the amphibolite is dark greenish
gray to black, fine grained anq sdmewhat foliated as the

result of a preferred orientation of horhblende,negdles.

Iron oxide and epidote occur very commonly along fractures.‘




of pyrite and may replace the hornblende present. Else-’

: 20
Under the microséobe the rodk ;gpears holocrystal-
line, hypidioblastic granular and very fine grained with ' *
hornblende needlés attaining a length of 0.5 mm. The latter 4
show a fibrous development. A definite foliation pattern

19 indicated by the parallel alignment’of hornblende'and

..the elongation of epidote aggregates. Very seldon dqes

the epidote occur. as 1nd1vidual grains. In piaces. a : " .-é
: _ il

mﬁ.‘ o

‘closely nacked cluster of epidote surrounds 1rregu1ar blebs

where, small veinlets of calcite and epidote cut across
the fabric of the rock and cause»a calcite enrichment in
tﬁe ad jacent porgions of the veinlet.”'Locall&. plagioélase‘
is extensivély altered to sericite. Quartz forms a high
percentage of the rock.
The effects of flexure folding are also evident in
the amphibgllte through the development of minute crenula-
tions in the plagiociase segregation banda; ,Hornbléhﬁe' }%
needleé commonly grow into the folds of the plagioclase "ﬂ : 4
layers by taking advantage of the areas of least pressure. :

he

The average - compositlon ©of the amphibollte as estﬁ-w

mated from thin sectlons is’ tabula!ei\below (in per cent): : v O
hornblende hs 50 50 4s
plagioclase 20 35 30 35
epidote 20 2 6 5
quartz 14 10 10 12
apatite 1 1 b IR 1
sericite ‘ 175 o tr tr 2
calcite e 1 p R -
pyrite : tr tr tr- - tr

blotite : - -ay-~“§2‘ Ve




.the surrounding pelitic sehist{&;The alternativeiihterpreq’
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This mineral assemblage seems to be diagnostic of ﬁhe
quartz-albite-epidote-almandine subfacies of the regional
metamorphic greenschlst facles and esppears to be transi-
tional between the latter end the?true amphibolite fac}es.
It 1s reasonable to assume, that thefamphlpglite bands are

the result of the same grade of metamorphisﬁAwhich‘developed
’ A 1 ye g hy S g 5 gl

tation, that the amphlbollte is the result of hlgh grade
metamorphism télmandine-amphibol;te facies).eis digcayrded

here at least fOr the time belng untll more; detalled

petrographic work becomes aveilable in this' area. Acecording

to Turner and Verhoogen (1960).‘the mlneral assemblage of {x
the amphibolite and the geeens;hist subfacies mentioned L
above can be identical, namely hornblende, plagloclase and

epldote, but the crltical aspect is the composition of the
plagioclase. Albite would 1nd1cate a lower<grade of meta-“
morphism, whereas the presence of oligoclese and endesine 4

would reflect a hlsh srade metamorphic condition.i ‘Unfortun- ;

ately, the plagioclase 1n the amphibollte 1s usually

g
*: -r

‘strongly altered and very fine gralned. making a deflnite

1dent1fication very difficult. Tﬁlnnlng. where present,
is always strained and dietorted¢ anq;causesﬂa wavy |
extinction.

The absence of diopside and almendine'garnet;‘and :

' the presence of relatively'abundaﬁt granular quartz suggests,




|

22
that the amphibolite represents an interbedded basic

volcanic tuff layer rather than a calcareous sediment.

i : ' Madera Diorite

Several 1isolated exposures of en intermediate

igneous intrusive rock that are found in the Pinal Schist
L : in the northernlportion or the investigated area are so :
: £§ similar in composition. texture and occurrence to the Pre—f;
- cambrian Nadera Diorite (Ransome, 1903) of the Pinal '
‘ii ; Mountains, Gila County, that the same name has also ‘been
‘ g given to these lgneous bodles in the Mineral Mountain
hi i | quedrangle. The Madera [Diorite ecrops out 1n several semi-
oireular to ellipsoidal shaped, medium-sized stocks
especlally east of the Reymert mine and in the viecinity of
Telegraph Canyon. The long dimension of the ‘stocks measures
between 3000 and 4000 feet and the short dimension between \
1500 and 2000 feet. '
The adera intrudes only the Pinal Schiet."In the
‘vicinity of Telegraph oanyon the Madera Diorite is overlain
by the sediments of the younger Precambrlan\ﬁpaohe Group
~.with a. smooth depoeitional oontaotg Thus. the Aadera ls
older than the Apache Group. but younger than the Pinal
Schist. An absolute Y-Ar date (Damon. Livingston. and
Erickson, 1962) was obtalned for the Madera Diorite in the

Pinal Mountains which amounted to 1660 m.y. Therefore. the

fadera 1s even older than the Ruin Granite (1500 MeYo, Damon.

Livingston. and Erickson. 1962) -
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in the outcrop the lMadera Diorite appearé as a
homogéneous. med%um grained, greenish gray lgneous mass
that weathérs readily into a granule soll. White to pink
feldspar crystals alternate with greenish black mafic
minerals glving rise to a typicéi galt and pepper! texfure.
'agLocally. the mafic constituents form distinct dark segre-
gatioh bands which are easily discerhable wighin the .
i lighter colored matrix. 'Small veinlets of epldote are

i + ! ; o o 5 : $0.ly 4003 v
common along fractures. On the weathered surfaces abundent.

4 Wi ">

“ "y iron oxide is present which 1s probably théiresult of
5 ’ :
.ﬁ-» . oxidation of the mafic minerals.

%

Under the microscope the rock 1is holocrystalllné.'
hypidibmorphic granular, medium grained, with a more or.

less equigranular non-foliated texture. - The plagloclase
measures qp the average 2 mm in diameter, whereas the

other major constituents range from 0.5 mm to 1 mm in éize;\

The average coﬁposition of the Madera Dlorigéﬂés defermined

from thin sections is given below (in percent):

andesine 7« 35 vl
o hornblende 30 o :
" quartz N 5 : 4
pennine 19 o MO o : W
epidote 0 )
apatite v - tr
biotite : % o
sericite abundant in plagloclase

as alteration product

The andesine 1s completely altered to sericlite especially

along crystallographic directions. Epidote occurs in,
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individual crystals. Hornblénde and biotlte are moderately

E
s
5

chloritized along the outer portions of the grains.
A small exposure of Madera Diorite in section 30,
Township 2 South, Range 12”East, contains abundant epidote
veinlets that measure uﬁrto 1 ch:in dlametgr; Fin’one i g ,i
specimen epidote. coﬁﬁrises 50 per cent of”thehrock. No et
La ‘wquartz 1is visible in the lattgf specimen*and «the pink oy

,’,3“:“_ “‘, f - 3 *,
7 plagioclase appears unaltered._ 1hus, with varying amounts

iy
R
%,

of quartz. plagioclase and epidote the Madera may range

E T T
1 & s 5 o e
)

é‘ in composition from a quartz diorite to a granodiorite.n‘ u g 5%
‘??‘ : N v, : ; ' 5
s G . : Ruin Granite 7€

' .In centrai Aflzona the Buin Granite was named b&
{ ' Ransome in 1903 after extensive eiposures of a coarse
grained, porphyritic lgneous rdck foﬁhé within_the‘ﬁuin |
Basin about” 5 miles northwest of Nlami Arizona.s?In the
southwestern portion of the Mineral Nountain quadrangle
a porphyrltic biotite granite or quartz monzonite is .
exposed which closely resembles in comnosit}on and texture | e

Ransome's original Ruin Granite so that this name has been

Vi_retaineda' Owing to its coerse graiaed habit the rocﬁ ,F;~ ; p

disintegrates easily into a granule soil. Abundant large
K=-feldspar phenocrysts can be observed that measure 1oca11y 5 gl

4 cm in diameter.

Under the microscope the rock exhibits e holocrys-'

talline, hypidiomorphlc granular. porphyrltlc texture with
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an average grain size ranging from 0.5 mm to 6 mm. The
general composition of the rock as determined from thin
sections is given below (in per cent):
! quartz 25
i microcline 40
| oligoclase 25
‘ biotite 8
muscovite : |
) ‘ ‘ i magnetite - -1, e ¢ g A
[; 5 . .. chlorgte: Wt fepran.l o X AL R :
R : : hornblende - tr o i e
vk o8 ' sericite w, te i
_ . apatite - tr x 4
i_ ! Quartz occurs in medlum-grained. anhedral 1nter-; f?
" . . b “;
,.:g; 3 locking crystals which measure up to 2 mn in dlameter. A :
‘_ﬁ. ; stressed extinction pattern is common suggesting straining ¢
after solidification of the granite. Subhedral microcline

i 18 the predominant feldspar and displéysAdisﬁinct_poly-

. synthetic twinning. Locally, abundant apatite in m;croclihe
| gives rise t6 a polikilitic texture. uIneiplent alteratlon-_f.
» ‘of thevmlcrocllne is less common and can onlyﬁbccasionailff s g %%
by ¥ be observed. Sﬁbhedral oligoclgee. on“the other hand.»with g ;
| ' well developed albite twinning Ihvariably shows extens;ge

‘clay-sericite alteration especially 1n the center portion

.of the crystal. Usually, a 0.1 mm wzdesunaltered rim is ,f’j

f SN e

preserved around each ollgoclase orystal.‘ This seiectivity o s

L4

.
e AN

of alteratlon between the two feldepars creates a striking
effect under the microseppe.' Biotite ocgcurs eltherllh’

large individual flakes measuring up to 3 mm iq;diameter

or in clusters that commonly coqtain‘magnetite éralne;
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Some iron oxlde and. locally, some chlorite .can be seen
forming along the edges of 1nd1v1dual biotite flakes. '
Bilotite is strongly pleochrolc with colors ranging from
olive greeﬁ to dark yellowish brewn.. Eine-grained musco-

vite develops‘locally'elong fractures in microcline and

oligoclase.

e Throughout the. exposed portlon. the Ruin Granlte

‘fis uniform 1n eomposltioﬁ‘and 1s more a quartz monzonlte

“than a granlte. The Ruin Granite develops a gentle topo-

graphy and reedily dlsintegrates 1nto a ~coarse. sranule Q '
soll on the weathered surface. ghe rock 1s usually so,

friable that it is difficult to obteih-a solid hand -

 specimen.

The Ruin Granite‘iht:@des with sharp contacts the
older Preeembrlan Pihal schistiw‘No particular.megaseoplc.
metamorphic effect could belobeerved in the Pinal Schlst”
adjacent to the contact. A few schist incluslene oeeug_.
in the eastern portion of fhe Ruin Granite stock whlch'elso

seem to be unaffected by centaét metaﬁbrphism.' ”his rela- 1‘

<

- tionship, at least, indicates a, relative ybunger age for

the Ruin Granite in, ‘respect to theq%inal Schist.
In the type locality the*ﬁuin Granite is overlain"
by the sediments of the younger Precambrian Apache Group

with a disconformity, thus establishing an older Precam-

‘brian age for the Ruln Granite on a stratigraphlc basis.




.....

No absolute age date has yet been obtained from the Ruin

Granite 1n the 1mmed1ate vicinity of the 1nvestigated area. 7

However, & K-Ar date (Damon. leingston. and Erickson, 1962) g

of the Ruln Granlte from the south slope of the Slerra

Ancha Mountalns. about 25 ‘miles northeast of Vineral

.Mountein. indicated an age of 1500 million years. 'This“‘

1s in good agreement withta“ﬁb-Sr dete QWasserburg end ,

Lamphere. 1965) of Ruin Granite‘colleeted in northernv“” A ivsg

Arizona which indicated 1456 million years. é::my"'ewif'iaﬁff* Q';g?
A north-trendlng diebase dike transecte«the Ruin T ‘ F%

Granite in the. western portion of the outcrop area. The

diabase in turn 1is cut by an east trending diorite porphyry :
dike. .

To the west and northwest the Ruin Granite is
bounded by a flner-grained granltle 1ntrusive rock of
uncertain age that differs markedly from the Ruln Granite
in texture and composition. It 1s belleved that the finer

- grained granitlc rock is younger than the Ruin Granite.

but older than the diorite porphyry dike be%fuee it. ;s cut ";f{
el by the latter. o : "ﬁ s B 0 g 7 m‘“
i | % Lo ‘-.5«1« ™ i : T : R




L meast of the investigated areas The Pioneer 18 the*lower-

‘=‘most unit of the Apache Group and usually develops ‘at its

~ . Shale.

:funconformity ‘upon the older Precambrian Pinal Schist and

YOUNGER PRECAMBRIAN PERIOD,

APACHE GROUP

Pioneer Shale

The Pioneer Shale was naned by Ransome in 1903

from exposures in the Pioneer Hountains. about 20 miles

T ey
Ty

In agreement with Shride (1961) it is felt that -the Scanlan "

>should merely be considered a8 basal portion of the Pioneer i g o

é

nl“Shale rather than a separate unit because its thickness'

rarely exceeds 5 feet which is too small to indicate on a

standard geologic map. Plate 1 epows'the Scenlan g St iy

o R

Conglomerate as a dotted line at the Eese“of?tné Ffoneerﬁ’ﬁ

Hok :
§ % x ¢ e
> b &

The ccanlen Conglomeratemrests with an angular ;-, e

\: i

-Madera Diorite and represents thewfirstvreworked debris of :

"?the younger Precambrian transgressi?ergeeﬂ(w1130n. 1962) g f“fﬁ

“; Judging from the unusual straightwcontact line the deposi-

tional surface must have been relatively smooth and wbthout

ey

any maJor topogrephic relief. Later faulting. hoWever. has

‘complicated this relationship considerably as can be seen

n.in section 19 west of Telegraph Canyon., ;

g




The Scanlan Conglomerate is composed mainly of
subrounded quartz and sohlst pebbles measuring up to 2

inches in diameter which are set in a fine grained matrix
overllies the Madera Diorlte the compositlon becomes more
¥ ﬂ~f;;f"v~ in the matrlx giving the ‘unit itﬁ typ;cal reddlshwmaroﬁn
- ably: from plaée to place ranging,rrom severei 1nchee up to

5 L

a thin veneer of pebbles 1s stlll oreeent that separates

R . S
X X X I

the diabase from the underlying Madera Dlorite or Pinal

¥ ; - Schist. i

: The basal conglomerate gives Way apward to the
typical Pioneer Shale, a firmly 1ndurated dark-maroon to
reddish siltstone or mudstone which contains abundant

; . arkosic detrital material. Fragments of: pink feldspar are

wl " common. Locally. gome cross-lamination was recognized.
s f W i
N S In places the Ploneer becomes quitevguartzibic and attains

& "‘h‘
a more light&gray color. Thezmost consplcuous feature of
W _

‘iﬂ 2

this unit is the abundance® of bleaqhed reduotloq spotdﬁ
which are clearly recognlzable thhin the dark maroon host
: ! ff‘ : rocke.

S

The total thickness of the Pioneer ohale can not’

‘‘accurately be determlned in this area because nowhere is

) arkosic. Generally.,a certain amount of hematite 13 present”

" s ﬁuf; color. The thiokness of the: oonglome;ate varies conglder-'

‘év.‘

composed of silt, quartz and schist. Where the conglomerate

5 feet. Even where the Pioneer Shale wedgesignt completely eﬁk

¥
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there a complete stratigraphic section exposed on account

of the presence of abundant diabase sills. Assumins that

no assimilation took place and that the diabase merely

dilated the sedimentary sequence. a maximum thickness of

uso feet is evident from the outcrop pattern.

The Pioneer Shale is overlain by the Dripping

{\Dripping prins*guartzit 'w

‘.‘.,

The Drippins‘Qpring Quartzite was described by

F%‘L; Ransome in 1903 at Barnes Peak “which’ was the.

"original type looality for the Apache Group. ~Here, the

L
unit. overlies with a conformable contact the,Pioneer Shale
end underlies the Mescal Limestone. e
The lowermost unit of the Dripping Spring is the"

Barnes Conglomerate which serves as an exoellent marker

| Again. ‘the Barnes Conglomerategis considereg an integral

gt
-

part of the Dripping. Spring Quartzite’ and should not be

separated from the main quartzite unit.' On the geologio

s i

map (Plate 1) the Barnes Conglomegate is indioated by as’ :

W

: :'dotted 1ine at the base of the Dripping Sprins Quartzites

The conglomerate consists of very resistant, well

rounded ellipsoidal quartz pebbles that are imbedded in a

'

W

R

s horizon to separate the Pioneer from the Drippins Spring.gg_

ooarse—grained. arkosic matrix. The pebbles are less than

6 inches in dlemeter and commonly lie with their flattened
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‘W~wrounde&-fragmentﬁqoap eaeﬁly”be;picked ouﬁ of ﬁhenunitt

«_unconformity was observed between ‘the Barnes and Pioneer

-Barnes Conglomerate 13 only 5 to (15 feet thick but the

faces parallel to the bedding. fhe unit:is very well
indurated and usually breaks across the fragments. In the
outcrop ‘the Barnes Conglomerate forms a resistent ledge
and is always exposed along hill topse. Iq;plaoes. where

the amount of matrix predominates over the pebble material

ﬁ‘the bed becomes, more susoeptible to- weathering and’ the

- The matrix is commonly somewhat iron stained and &

probably represents reworked material from the under1y1ngk ;_ N o
Ploneer Shale. A " : v = 492 : R A F;‘% ) VL: * “: 3 " ».,‘ey. ‘l",
' The sudden increase of srain size. from shale to ok

3

cdnglomerate may, indicate a new period of erosion and'a

renewed impetus of sedimentationg however. no definite ~;t; '\Qogy

strata and the contact appears to be conformable. The

-

unit is very’ persistent An its occurrence.f

The quartzite overlying the conglomerate bed is G
R Rt st e T

‘ generally recognized as a massive. light reddish—brown. h"”ﬁ*f

LSt

*\

fcoarse- to medium-grained nnit. It resists ﬁeathering and

forms prominant cliffs and,ridge tops.z Looally. the unib ‘g ;;‘

18 very arkosio showing abundantmpink feldapar and ‘T;aj“ ; 't:_ f
fragmental quartz. y |
The upper portion of the Dripping Spring Quartzite

i1s distinctively thinner bedded 5ivingﬁthe‘rock a_flaggv‘H
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"wlthin the rock are pseudomorphs after dlabenetlc pyrite

: or orliginal magnetite, whereas the limonite along even the

from.2 to 12 1nches in thickness and are of a deep reddish-

?‘are flnely d;ssemlnated in the coarser portlons of the‘

'wider fractures. It appears that the 11mcn1te specks

Spring unit dips 75° west but flattens rapidly to 20°
e, e A : i ;A 4 o B o0 W

and laminated appearance. The‘indlvidual beds measure

brown to pale yellow and greenish-gray color. Alternating
beds of arenaceous shale and quartzite arelcdmmon. Tﬁe

shaly portlons show a diatinct dark~meroon red dlscoloretion

L

:especially along fractures. Minute specks of iron oxide

shale. -Commonly, a.crust of yellowish browh’ limonlte Bt

(mixture of gbethlte and Jarosite?) 1e present with&n the!“

v;'," ! i

i

most minute fractures is of a transported rather than 5 \lgéu
indigenous nature.

The actual thickness of the Dripping Spring- Quartzite

- : :n)

is dlfflcult to’ determine because of the nresence of exten- ‘j#;
sive diabase 1ntrusions end abundant fault. displacements. |
From the outerop pattern 1t As evident that the Dripplng $"§'
Spring Quartzite 1s at least 800 feet thick.éu”IQA

Throughout most of the exposed portion of the o g"“
Wi, ; R

quartzite unit. the beds dip-steeply\(75~85 ) to the east.,e'

Varther south in Telegraph Canyon. howéVer. the structural W

S

relationship becomes more complex as a result of the

development of an anticline. At one place the‘Dripping. ¢ 7

Y8 %




%

closer to the crest of thenanticline.; As_can be seen from

Bt

section B";- B"' two portions of the Dripping oprlng
Quartzite dip steeply toward each other and are separated

by a fault. Locally, this fault acted as a channelway for

the 1ntrud1ns diabase..g"‘,r ' “ﬂmW
The contaet between the Dripning Snring ”uartzlte*
and the younger Mescal leestone is very seldom obser?ableo

Heavy underbrush and quartzite talus tendako obscﬁre thif*

N e
R . Wiy s . £ v : P
¢ 5 : % / e Re A &

i ﬂi“-s"'- reature' ¥ o URER R -;‘ S A : f,;"""u’“w!-»,. ;o s i

i Mescal leestone T

The Mescal Limestone overlies the Dripplng Spring
P Quartzite with an’ apparent conformable contact. However.

‘1 a small exposure of Dripplng Spring Quartzite and “esecal =
Limestone in Telegraph r‘anyon. section 29, adjacent to the
Tertiary‘volcanlc flow 1ndicates a dlvergence in strike
between the two formations. This suggests that the contact

e

may-actually be an unconformlty.
Ransome (1923) named the Nescei(Limesténe frooﬂ
exposures found in the Mescal mountains. Ray quedran§le.,?_
about 20 miles east of the 1nvest;gated area, He repbrtgd”
- a thickness of 225 feet. In the Mineral Mountain quaﬁrangle.
however, it 1s impossible to glve an accurate thlckness of.¥
the formation because of intense folding._faultins. and

dilation by the dlabase. The.only exposuree of Mesca;;in

thlis area are found in Telegraph Canyon where they crop out

An a discontinuous, etropglnyaulted_beitg




Sy E——— o
7 Ty § ¥ 3
S I ' TRy
o The Mescal Limestone is a‘thlnly laminated silici-
fied limestone contalning&abundant cherty layers that 4
parallel the bedding. The cﬁerty layers are more resistent e
tovweathering and stand out‘1ﬁvbold;re11efvon.the limestone-
outcrop. Through the microscope an aggregate of fine
vgrained calcite and silica can~usually beaseen. No typical
55 | ] i- contact metamorphic minerals were observed.“f,y* ,*“ ,‘{‘-ea : 'i§£
',\’ ;}\% : The distlnct chalky white appearance'&f the Mescal ”45,; ;g
<<,?Tﬂjw ! ln the outcrqp‘is ln strcng ;ontrast to all adjacent rook ?”“ “ ;g
y:e”tiu.ﬁ‘ types, especially the dark greenlsh‘sray didbase.\ This~ f§5fd . ;$;
: %:"z ' color difference may ,be used’ advantageously in traclng the o 4§
Dok unit on aertal photographs.u: 0% - '@,[ S e b va%
i Shride (1961) was able to separate the Mescal it ,i
fog : Limestone into three membera ;ased on lithology and fcssll ;d ,(?¥
£ own asgemblage. In the Mineral Mountain area. however. “the e ‘aa f%
% ;: exposures‘are too scanty and the stra&igraphig_section L5 L
S ‘n s too 1ncomp1ete to distinguish a deftnite three;old separa—_s " -Vﬁ
”_‘g ,,i; tion. The ma ximum thickness of, ‘the unit approaches 250 % 'Z;
‘{vgva’ e feet as calculated from the outcrop pattern on the geologic ﬁ;;
ﬁ"f"5w¥%; ; At the type locqgity the Mescala s_cVerlain’ﬁncon- iy J“:%;
‘§_<¥ formably by a thin layer of basalt. Ina:he 1nvestigated- i ;3
{ erea no such feature could be recognlzed, and thenlimestone f?;
is directly overlain bybfroijuarpglteg i : ' s@




‘to the Tertiary VOleanic flow oomple; 1n T&iegraph*Canyon.wi

ikYIn the Globe quadrangle (N P Petétson. 1962) and in the ’“ ,Jue;

v

*graphically above Aescal Limestone. 1mmed1ately ‘adjacent

Iroy Quartzlte
The Tfoy Quartzlte is consideyed to}be the upper- -
most unit of the younger Precambrian ApachevGroup. In the
Mineral Mountailn area only a few isolated blocks, that are

belleved to represent Troy Quartzite. are. exposed strati-

---- T o 4 + AR
¥ =
»

%'Looally. the Troy 1s overlain by Whltetail COnglomeratg.”,“

Dripping Spring range, the Troy Quartzite exhlblts a
distinct basal conglomerate unit measuring several tens of
feet'in thickness. Usually, the rock becomes'more massive
in the‘upner portlons and showsmabundant,cross stratlfi-
cation. In Telegraph Canyon, however. the quartzite unit
that overlles the Mescal Limestone 1acks the typical basalb_
conglomerate layer and 1ndicates a more thinly-bedded tf i;
development. The unit has an overall reddish appearance. i
the result of abundant 1ron‘oxide statnins along fractures.,p
o On the basis of 1ts strattg;aphlc poeltion, and. 1n ‘1,' o
spite ot the 160K of some typical bbaracterlstics. 1t ;s ; e- }vi{

,believed that this fragmental unit rEpresents the Troy j

“Quartzite. If this unit, hoﬂever. 48 aotually uppermost

_ Dripping Spring Quartzite, then the entlre stratigraphic

sequence has to have. been overturned. No éVidence for: such

a structural setting was observed in the field. i
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TRUSIVE ROCKS oé‘UNCEﬂTAIN“ACE'
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¥ineral Mountaein Quartz Momzonlte pobi o by . P8

It is the 1ntention‘of‘the writer ﬁo assign the ... T

e name Minerel uountain Quartz Monzonite to an 1gneoua 1ntru-

: otk wsive rock ‘whlch ‘has hitherto,gnot been gecogﬁ’ized L *i'hé e

im

name refers to ninerai Mounta!nyra prominent landmark 1n

: g 5‘\»

i }u Sy T o this area, after which %he knvegtlgated,quadudhgle~was also

P:“,'F R named. . vfr “ayéx e i
o : g Lo g V"'-;-/, ’ " i : i 522 g ¥ '_ F T 48 » S » “"”‘1’ K B ‘ zx
é: VL e “The Mineral wountain Quartz Nonzonite 1s exposed

1n the southwestern corner of the area. about 1 1/2 mlles ’ £

R

south of Mineral Mountain proper. andﬁcovers portions of

sections 20, 21, 22, 28, 29, 32, 33 of Township 3 Southf

and Range 11 Easte.

. %o T rhe rock 1s medium grained. equlgranular. greenish

——

gray to yellowisgh gray 1n color» locally extenslvely iron- g
%) 1t

-stained end easily dlstinguishable from the adJacent '%E_

' n—.:..(». ¥ \ "
& "-; g

coarser grained Ruin Granite 1n texture and composition. e
3 ~ ‘\’&.v\ ’«,"‘\‘ & e 4805

@Q%‘l " A moderate amount of dark, olive 3reen»bio%1EE and*ho'*

;p?

g

% M ] blende ‘can be recosn;zed n the hand‘5pec1mdﬁgk“

L &

g . ; ry
The quartz monzonita 1s an 1rregu1ar> discordant
| - 1gneous mass that 1ntrudes the older Precambrian Pinal

Schist and Ruin Pranitqrwith a J%aro contact.f The exact

i
o 5 qeolovic map of Finel County, Arizona Bureau
-] - of Mines, 1959 edition._vmﬁ % i Py
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5 ~,fthe rock is highly’ 1rregular and mey 1ndicate that ‘e Sy

__mass. How far the quartz monzonite may extend further to

kage of the rock, however, 1s~not‘known; No_obviouswalter—"
ation effecté'Were noted in the schist’or in the granite."'
4 few schist inclusions without any striking alteratlon
features were observed in the northern and northeastern

Portion of the'quartz monzonite. ,THeanorthérn contaot of g

.Jisneous body 1s nlunging gently beneath the schist toward i

‘north. The most 1ntense clay-sericite alteration and iron

3 steining found within the guartz monzon%te 18 Gbnfined‘%ouf'

this contact. Several exploratory adits haVe been drlven
.1nto the contact zone, but apparently,no commeroial minerale‘
.1zation wes encountered. The fact that the quartz monzonite ;
may underly the adjacent Pinal Schist is further eubetan- e QQ
tiated by an isolated exposure of a similar intrusive rock e 5
in Box Canyon. section 22, Township 3 eouth Qange 11 East. .

This exposure undoubtedly connecte at denth with the main b

*

\‘. o
¥, &
ST

the east beneath the Tertlary voloanio flow complex can nou

\»

be determined withkcertaxnty beceuse of the -lack of surface

i q n‘éﬂ

.:- b B . ,. _::*E
wexposures ln this area. The moderate ampunt of 1rcn i e §%
1'.« '»»\, y,t&, ooy ¥ £

e TN 5,, s ¥ & :
a‘staining in Pinal Schist and the presence of ‘8 11tt1e : Q<kg

"copper carbonate in a fault: zonenin the northern portlon
of section 23 may be indirect evidence of an- 1gneous body

at depth. To the west,the quartz monzonite extends

beneath recent gravel cover for an unknown distance.




A series of dikes.-rauwing inkcomposition from
aplite to diabase, transect the 15neous mass in different
directions. Diabase and trochy—andeslte porphyry dikes
trend northward diorite and quartz diorite porphyry dikes

: trend eastwaerd, and apllte dikes have a predominant north-
: east orientation. These hypabyssel rocks will be discussed
g T y: fin nore deteil 4n: e subsequent chﬂpter.‘ﬁ hg .-“,":;;“
14 ' ‘. The Wlneralwvountain Quartz bonzonite 1s ngt a

o, ‘N i homogeneous rock but varies‘in composition and physical

IR eppearance from quartz monzonite to grenodlorlte. ~Themn

= 1etter variety is confined to~the exposure 1ntox Canyon.

On' the whole the.rock appeare unaltered‘iu hand specimens
| ‘ in spite of some weathering on the surface.

- I Under the microscope the rock 1s holocrystalline.
g hypidiomorphlc granular, rlne to medium grained with a
grain size ranglng from 0.5 mm to 2,mm.. The composltion

| Pt L 0 0f the Mineral dountain Quartz Wonzonite asg, estlmeted from

$AA gl e

five thin sections is presented belowv(in percent):'

: plagioclase y $ el s

Ll T T TP 3 (oligoclase-andesine) uo& 53 &O o B2 AL Uy
‘fJ$m p 28 ~ _orthoclase - : 40 3&:‘ 20 o L. B [ el St S
quartz . . < 15 55 aedr o 1] Segige i 0
biotite R Lok B ’ 1‘~f10;" S QAT »

- hornblende T \ 1' CEMES R L e :
magnetite ' 1w 20 e BT Ty
nuscovite 2 | == -- o tr -
apatite it tr ok BOEE | b oSN 1 o

« B e X
Pyrite, chlorite, sphene. epidote and calcite occur tn st e

g

" minor amounts.. Sericite 1s & common alteration product of -
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patterns. Usuallyy*the‘center portion of the plagioclase'

.;a“

"plagloclase. Andesine plagioclasev(Ab6ﬁhu) 18 the predom-

‘1nant mineral present and usually forms subhedral crystals.

Zonlng is frequently developed, the outer rims increase in
albite component. Strong sericite alteratlon is locelly

present following twin lamellae.-rrectures.‘and zoning

“1s extensively altered in ccntraé& to the outer rim which b

rarely. if ever. shows any lncipient aiteratl%y. kAnhedral

orthoclase and’ quartz form the;general metrlx of therrock,€
Orthoclase occurs 1n large crystals up “to 6 mo 1n diameter.\
and inclusions of plagloclase. bilotite and hornblende are
Very.common. Ve;y rarely is any alteration visible. The y (Qe
poikilitic texture of orthoclase suégests that potassium
was secondarlly introduced forming K- feldspar which subse- .
quently engulfed earlier minerals present. Subhedral : ‘%’
biotite and hornblende are commonly altered to chlorite
along the edges of the crystals. Locally, celcite 18_ 
presect in hornblende. Mag%etite ocecurs in d;nute grains,
0.15 mm in diameter, and As aiways"associeted &1th‘the
maflc constltuents of the rock. In places. the breakdown
of magnetite causes extensive 1ron stainlng. +«The effects

3 y*’ Y
of stress are well displayed by the, undulatory extinctlon

of quartz, and by the curvature and faulting of the feld-

¥

spar twinn lamellae.
The igneous intrusive rock in Box Cangon is very

similar in mineral composition to the main quértz monzonite.
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. mleroscope, however; the 1nner portions of the plagioclase

.(goethite) ‘but no sulfide casts were observed. Viewed

e

40

'The amount of plagioclase, however, exoeeds'by far that of

orthoclase so that the rock should be termed a granodiorite.
Introduction of secondary K- feldspar is also evident. In-

stead of magnetite pyrite is here the metallic constituent.
The rock is fine grained, dark greeﬁish gray and hes a

‘general unaltered appearance in the outcrop. Under the

are extensively altered to sericite. b B O e ’ o

5

_The most pronounced 1ron staining 1thhe quartz

ot
. s

monzonite stock is deve10ped in the small northeast=-

3

S R

trending neck-like extension. Here the rock shows
considerable brecciatlion and development of 1ron oxide
along fractures and narrow shear zones. The weathered

surfaces are strongly coated by dark brown limonite

microscoplically subhedral plagioclase is completely altered\
to serlcite and is loeally heavily iron stained. 'No pyrite
was recognized in thin sections. Magnetlte ls relatively
ebundant and occurs with biotlte.‘ The rock 18 cut by

many north-trending quartz hematite veins whlch may be

the cause for the extensive iron stainins 1n thls area.
These quartz-hematite structureS‘are the extenslon of the

more fully developed vein system to the northwest around

Mineral Mountain. A genetic relationship between the b

' quartz monzonite stock and the vein structures, however,
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b
is not apparent. The writer féels that the veins are
related to the Tertiafy volcanic‘activity in this area.
Several of the eést-trending. fault controlledrvein
structures in the quartz monzonlte have been explored by

prospecting pits for copper‘mineralization.

|

Dikes assoclgted with the Mineral Mountaln Lim
R

Quartz Monzonite

Bty

Four different dlke.:pcks were recognizedGérgnséctidg
the quartz monzonite in vari;us direc}loné. Theif;mﬁﬁﬁal
age relatiénshlp can not readily be d;termiﬁed %ecause oniy“
t&q dikes cross-cut one another. The dike rocks recognléed

are:

aplite :
quartz diorite porphyry - diorite porphyry
trachy-andes;te porphyry :
diabasge

Aplite

In hand specimen the rock has a typical phaneritic.
sugary texture and contains a minor amount of flne—grained
biotite. Cream- to roSe-colored feidspar crystals and g
glassy quartz grains are very distinct on Weathered surfaces.
Generally, the rock has a pinkish gray color, 1is medium-
grained and very hard. |

The aplite forms narrdy{inortheéstétrerf‘ding_dikes~

.which measure only a, few feeﬁnin!width. Thelr contacts

b




Qith the quértz monzdnitevareLEharp and even. Bécause
the.apllte is mor? resistant to erosion it stands out as
narrow ribs in the general terrain. ;

Under the microscope the rock is seen to be holo-

- erystalline, allotriomorphic granular with an‘éverage

gféin size of 1 mm. 'Occablohally. feldspar crystals méy

éttaln a diamgterﬁoﬂ 2 mm. _The minerals form én anhedral.r
interlocking fabric with quartz p;edominating'in the

" assemblage. The average‘composition of the splite as

determined from thin sections is tabulated below.

quartz Lo

microcline 35

perthlite-orthoclase 18

albite _ 5

biotite 2

apatite L tr

sericite : locally abundant as
alteration product
in albite

Microcline and orthoclase locally show a very distinct
perthitic texture with‘plagioclase forming parallelioriented
exsolution "flames” in the host mineral. Blotite occurs

in very small corroded flakes 0.25 mm to 0.1 mm in dlametérf

.,
~

and displays a very strong greqnish pleochroism from chlorite
B ‘ ] _ ;
alteration. Incipient clay alteration is present in all

feldspars giving the minerals a general cloudy appearance

in plane polarized light.

2

Ko




Quartz Diorite Porphyry - Dlorite Porpoyrr :

One ma jor diorite porphyry dike is present trap-
secting the quartévmonzonite in an east-west direction. @
In the outcrop the rock is porphyritlc..very hard and
greehish gray as a result of abundant{olive green hornblende
needles that are‘randomly oriented throughout*the rock.

Irregular blebs of pink feldspar ere oommon;x

Under the mlorosc0pe the rock is. seen to be

ok ‘oorphyritic wiﬁh a mierocrystallinefmatrix.; About 25 per ;.
._%nlp;.:‘ cent of the phenocrysts are plagioolase (oligoclase- ¢ " Ji: ! ;?f
’ andesine) and 20 per cent are hornblende and bilotite.
" The matrix oonsists of miorooryetalline,plagloclase. horn-
~ blende, bilotite, sericite and celoite._rPlegiooiase is
strongly altered to serlcltevespecially“along orystallo-
graphic directions. The sericite occurs in fine 1nd1v1dua1
flakes and shred-like aggregates. Hornblende is commonly
altered to calcite- a thin chlorite border remalns behind.
Very flne-grained magnetite is crowded alongfthe«border ‘ N
,fzones of the altered hornblende. _The rock 1s very resistant
to weatherlng and forms narrow rldges above*the low lylng ;
' ¢ quartz monzohite_terrgdn. ‘ ‘ ﬁ_i'ﬂvwkx TR < o
In the extreme southwestero“corner of_the,ouadraﬁgle '

an east-trending porphyritic dike cuts both the Mineral-

Mountain Quartz Honzoni te and the Ruiln Granite. 'Beoaﬁse

of the presence of abundant quertz phenoorystS'the rock is
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a quartz diorite porphyry. It'is pinkish gray, very hard
and contains distinctly'zoned feldspar phenocrysts that
measure up to 10 mm in diameter. Phenoorysts comprise
about 30 per cent of the rock. Quartz occurs'as well
rounded grains measuring 3 mm 1in diameter. It commonly,

develops a myrmekitic 1ntergrowth in the form of a narrow

i halo zone around each graln.*'Mlcromyrmekltio texture 19

found throughout the rock 1n amall blebs and aggregates
Epidote and’ caloite are
'-common alteration products of hornblende. Plagioclase

- is always eltered to sericite.

Traohy-Andesite Porphyry

The trachy-andesite 13 an orange-gray porphyritic
rook with a very hard microcrystalline matrix. Small.
unaltered black books of biotite are visible on ‘the
weathered surface. Well-rounded quartz gralns comprise eI fé
about 2 per cent of the phenocrysts, but angular anhedral s ' ff
‘quartz crystals are an 1mportant constituent of the matrlx.'

On the weathered surface abundqnt ohalk -white. eubhedral

to anhedral plagloclase crystals ere visihle which. ae ]'%31
T'seen under the mlcroscope. are completely replaced by ; |
~ calcite. Locally, magnetite accumulates as oluster-likeﬁ'
~ aggregates 1n plagioclase and: hornblende. A little iron
oxlde stainlng is usually deVeloped around the magnetite

grains.. In a few casea magnetlte forms small 1nclusions:'
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in unaltered biotitévin'asaociation with calcite replacing

plagioclase. Inlplane polarized light the matrix has an
overall cloudy appearsnce, probably as the resﬂlt‘of’}ncip-‘
ient clay alteration of the fine grained feldspar.
The name trachy-andeslfe‘has'been tentativelyy
applied to this rock on the basis of the plagloclase com-
position (oligoclase—andesine) angd: the abanizace of blotite. :
and quartz phenocrysts, as mell as microcrystalllne constl-‘ﬁ
tuents of the ground.mass.a The north-trending trachy-andeaite

dike cuts the east-Weat trending diorite norphyry dike and

thus is younger than the latter.

Dlabaae _ ,
A north-trending diabase dike’is éxpossed:An Ehet
southern portion of the quarfz monzoaite. Its. composition
eand texture is almost identical to the diabase sills
described in detail below. of interest here 1s the agem
relationship between diabase and quartz monzonlte. If the
diabase 1s of Younger Precambrian age , then the quartz

monzonite must also be Younger, Precambrian, 1f not older.’

1N (

‘ “The quartz monzonite. however. ahows nany characteristics

!\;m

of a Laramide 1ntruslve body as far as composition. texture.
and general appearance is concerned.‘ Small intrusive rocks
of Tertiary age and of similar composition as the quartz

monzonite are exposed in the Drlpping Sprlng Range and

the Tortilla Mountains near Ray, Arizona. about 10 to 20

a




‘appears in two modes of occurrence. The first is the “aﬁf

o

46 8 e
miles east of lMineral Mountain. In thls case theAdiagase
dike has to be also'of.Tertlafy age. It maf very well beA
that two ages of dabese intrusion:exist An thie part of

Arizona; a Precembrian diabase foﬁnd largely as sills

| assoclated with the sedimentary rocks:of the Apache Grdup.

_and a lertiary diebase occurring as 1solated dikes mainly

in other intrusive roeks. it

Y ATy ¥ e

Diabase G N x~&y
’ < ” SRR ——— 3 P S

in the Mineral Mountain quadransle thewdlabase.

extensive sill- like‘lntrusion 1nto the Apache Group 1n
Telebraph Canyon, "and the second 1is the formation of
small, 1rregular‘1ntrueive bodies and narrow dikes within
the Pinal Schist. Locally.;the dlabase also forms selvaée

zones alongfthe northwest-trendlns‘tension fractures and

-
T

vein structures;

¥

In Telegraph Canyon the dlebaseeintrudes the‘;

.‘entire exposed sedimentary sequence of the younger Pre-
fcambrian‘Apache Group The dlabase toek advantage of -

*'bedding planes. formation boundarlqg and faultsstructures

to form sllls ranglng in thinkness from 100 to 1200 feet. . j
The 1ntruslon caused a dilation of the whole sedimentary
section. The thinly bedded Rioneer Shale and Mescal

Limestone were especielly susceptible to the diabase

intrusion, in contrast to the more messive Dripping Spring
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Quartzite. Small apophyses of diabasgse are present in the

quartzite, but they are very narrow and die out quickly.

K

Heavy talus cover usually obscures these features. On the
whole, the diabase sills are concordant to the sedimentary

formations, but in detail, they locally transect the bedding

~along faults and fracture zones and follow more favorable

:hhor120ns.

“stratigraphic sections of the sedimentary units were '_Vw- %

' "obtained.

"'”*schist at least not in thls 1mmed1ate area.

T oRE Pinalr M e g

. Because the diabase intrudes the younger Precambrian Apsohe’

%45 was przmarily for this reason €hattno measdred S

The.diabase restricted 1tself almost completgly :

sto the Apache Groun and did not invade the adjacent Plnal ,_gj

Usually, a

& b z &
SR

very narrow strip of Ploneer Shale separates the dlabase

from the Pinal Schlst'and Maderasnlorite. In“the central

and southwestern portion of the area the diabase occurs

as irregular intrusive masses and narrow dike~like features

&

mainly within Pinal Schist. These dlsoontlnuous and dis-

cordant 1ntrusive bodies have a general north—northwest _; ‘  B

orientation and probably follow 8 Weak structural zone 1n % '”ff

PR

The age of the dlabsSe in this area can only be

tjfdetermlned on the basgis of che follow;ng reasoningx K ,‘”*"ﬁ.f;ﬁf

:

Group, it deflinitely has to be younger'than these sedimen-"

tary rocks. - An'absolute K=Ar date of a2 similar diasbase

in the Sierra Ancha Mountains, Gila County, Arizona (Demon,




_postulated in the Globe-Mlami and Superlor area on the ,' ¥

¥

; ””Q‘ ,”Tﬁ" o ';_. 'h8. y 8
Livlngséon and Erickson.=1962); 1ndicates_éh'aée of 1140
million years.Athus plac;ngfth; dlabase into late younger
Precamﬁrian time. . If‘thé diébase dikeilntruding thé_‘ %
Mineral Mountain Quartz lMonzonite is actually of Tertiary
age, then two periods of disbase 1ntrusion may very well

be present in this area. Proof of.this 1nterpretafibn*

must await the age determlnation of the Mineral Mountain

‘ ,Quartz Monzonlte. A Tertiary age for the diabase 15

basis of stratigraphid evidence (N. P. Peterson. 1962). " s

The diabase is a holocrystalline, very fine to °

coarse grained, dark greenish gray 1ntrusive'rock dis-

 p1ay1né‘typ1ca1 diabasic to ophitic texture. The coarse

variety weathers readily into a dark green granule soll

and usually fqrms topogfaphicAdepressions ad jacent to
ﬁore resistant éedimentary units. Extensive talus cover
is commonly'present and locally obscures thé_contact
relationships between diabase and adjacent rocks. A_
detailed survey will undoubtedly reveal more diabase than
could be shown on this mep. gty \ '

Under the microscope themdlabase is seen %ofbe a

'fholocrystalline. hypidiomorphic granular. medium- to.
~ coarse grained rock. Subhedral plagioclase laths are

intergrown with auglte_and hornblende and may attain a

length of 6.5 mm. Plagloclase is commonly altered to

sericite in the coarse diabase. Slncg the rock is highly




| weathered in the outcrop it'is?difficult to determine
‘i whether the alteration is a result of supergene or deuteric

processes. Secondary overgrowth of a more sodium-rich

feldspar and/or orthoclase containing abundant hornblende “
inclusions is common around plagioclasem, Pyroxene 18 e i
almost completely recrystallized and-shows a rim of small T e gf
J.”g i hornblende needlee thét. extend outward from%tnb origigal .% oy El;
T N A

G mineral into the adJacent plagioclaseqs Magnetite occurs A

—{.

in 1arse inequihimensional grains filling open epaces or R

Z“ replacing mafic minerals. Locally. anomalous 1arge apatite " o
”t% ; ; crystals can be.observed. ;~?‘ i v »’l :@%
| L o .
o e e fgiis In Pelegraph Canyon the diabase is medium—grained -

sWlth an'average-grain size oﬂ'1.5 mm, and the rock shows
| -+ distinct signs of feldspathization. The diabase is very ; " T?

- hard and almost black in color, and contains abundant i i )

- i e Yl
A

"~ conspicuous blebs and veinlets of pink felﬁspar. Under the v

\,microscope these blebs‘arefrevealed to be myrmekitic,inter-
growths of quartz end alkali feldspar. Secondary overgrowtn@
» ony plagioclase 1s also present. Turneryand Verhoogenlo1960)

& observed a similar feature in the tholeitic quartz diabases | s

LA

and attributed it to differentiation of the magma upon
cooling during intrusion. Anothernpossibilityqfor intro-v
ducing silica and alkelles is limited assimilation of the

! v host rock during diabase intrusion. The sedimentary-unitsb'

- of the Apache Group could serve as a ready source for the




' 50
needed constituents. The marginsg of the diabase.élll.
then, should 1nd1caté some changes in the mineral composi-
tion if condltions were favorable. Not neariy'enough
petrographic work has been carried out, howgver, to either
support or disprove the validity of this hyp;thesis. Ji W
-Anthony (1960) pointed out, that because of the extreme

/

.differences 1n chemlcal compositlon of the host rock and

extensive asslmllation of the sedimentary units (Drlppipg
| Sprins Quartzite, Mescal leestone) by the meagma.
A narrow, very fine-grained diabase dike in Pinal *
Schist (section 12) indicates strong;shearing which now
is réheﬁled by célcite end chlorite (pennine).' Abundant
finely disseminated sulfide and magnetite grains are
present. The mafic minépals"age cqmpletely:altered to

calcite.

“.the intruding diabase magnma, one should not expect to find :

4

¥




'.‘Telegraph Canyon 1s here termed Whitetail Coqglomerate on fgﬁt 1

the basis of its similarlty in composition ana stratigraphic

; B aﬁ"‘» x

'TERTIARY PERIOD

Wwhitetall Conglomerate

A deposit of detrital material direetly beneath

the Tertiary volcanic flow complex in the southern end of

position with ﬁhe whitetall exposed at Teapot Mountain near .

Ray, Arizona. A more extensive exposure of Whltetail : bl

. Conglomerate 1is found in the extreme southeast corner of :

the ‘quadrangle where it underlies thick rhyolite—dacite
flows. : |

The Whitetall Conglomerate is composed rainiy of*
schist and quartzite fragmeets imbedded in a clayey matrix.
In Telegraeﬁ Canyon the cohglomerate overiies Pinal Schist,
Troy Quartzite and diabase, and partly obscures the trace
of the Pinal thrust sheet., Here. the unit 1s about 100
feet thick and dips 5° to 18°'east. Some stratification

present may 1nd1cate a water-laid orlgin or perhaps 1oca1
O » : o3 “".‘-n' \

sorting. e SR
The Whitetail Conglomerate>repreSente“a_period of
continued erosion that followed the middle Tertiary struc-

tural disturbance, and rapid deposition into shallow basins

‘and stream valleys before the extensive extrusion of

‘rhyolite and dactte flows.




o \ F:
'

H‘yeafs old.

.
. N
: /D B )

X 52
Rhyolite-Dacite Extrusive Complex

- Large portions of the Mineral Mountain quadrangle
are covered by felsitic volcanic rocks of upper Miocene
The eastern margin and southeastern portion of the

5

mapped area are underlain by thick sequences of rhyolite

age.

tuffs. dacites, some vitrophyres, and a massive rhyolite

'?1ntrusive roek centering in’ nartinez Canyon.f No attemptf‘

was made to differentiate these individual volcanic rock.

on the’ geologic map (plate 1) as the rhyolite-dacite

‘extrusive complex of Tertiary age.

. At the time of writing a thesis.is being prepared

by Elesnor Nelson, University of Arizona, which describes

" in detaill the rhyolitic extrusive rock sequence in the

vicinity of Picketpost Mountain, located Just north of the

~Mineral Mountain quadrangle. According to iirs. Nelson

" these rhyolitic tuffs are about 17 million years old and
63
thus post-date the dacitic extrusive event near auperior.

- .The dacite was dated,by Damon (1965).to be about 20 million

The rhyolite tuff‘s in the investigated erea .
\

i are probably related in time and space- to the extrusive""

activity around Pilcketpost Mountain» A doctoral disser-
tation presently being prepared by Mr. Donald Lanmb,
University of Cincinnati, discusses ‘the Tertiary volcanic

history of this general aree (written communication) Mr.

_Lemb's interpretation agrees well with the one stated above.

; units at this time. and for convenience they are indicated s

Py
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Erosional remnants of rhyolitic flows are exposed
south of Telegraph Canyon where they cap small hills and
ridges of Pinal Scnist. In'the northeast corner of section
6 a black vitrophyre occurs which correlates with a -
similer rock overlying rhyolite tuff east of Telegraph
Canyon. fhe black glassy matrix of the vitrophyre conteins -

about 15 per cent subhedral to euhedral sanidine nheno-"“

“erysts. In this: erea the volcanio sequence dips 15 to’ & s 5

e R 4 " S

30 east and 1ndicates a basin like configuration trending

i generally north-south to the easc of the quadrangle.“ Some

stratification within the tuff layers can be recognized. 3

Generally. a creamy-white punice breccia with foreign

5 rock fragments occurs at the lower portion of the sequence5

t)

‘cent quartz and plagioclase phenocrysts, the remainder is

: microorystalline quartz and“Teldspar matrix.' The pheno—i‘

" and grades upward into a welded tuff. In certain areas ;f‘, L

the flow sheet attains a thickness of 800 to 1000 feet.
In thin sections the’rhyolite'flow contains 7. per i

33

% crysts are about 1 mm’ in diameter.% Plagioclase is commonly i o

'5’ " % ::vf":y‘~
fragmental and ranges: from albite Lo andesine 1n composition. A

The quartz grains are always well raunded and show solution ‘ : %g
embayments. Corrosion halos around the quartz gralns are"
locally present. In the matrix quartz occurs as very fine

spiculite and 1ongulite crystals. At places the rock

~if'attains a more reddish matrix because of abundant orthoclase

PEPTY ' P A , »
& ) )
‘r\" X - T §1% T4 B ~ 3 ", 7
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phenocrysts. Fihe—grained, brown blatlte oceurs in
individual flakes wiﬁh a preferred sub parallel orientation
conformable with the predominant flow d;rectibn.

In places the rock has the texture and compoaitlon

of & welded_dacite flow containing about 15 per cent ortho-

- clase, plagloeclase and quartz phenocrysts. The remaining

- portion is microcrystalline matrix. Plagldclaaévis always bps

fragmental end usually shows cpfrosiqn rimg. Tﬁe'plagior "

,clase ranges from albite to an&esihe ih compositiona.'Quartz.

again, is well rouﬁded and shows typigal embayment featﬁres.
Small quartz veinlets occur parallel to the geheral flow
pattern. _

Judging from the texture and distribution of the
overall volcanic sequence it becomes apparent that the
initial pyroclastic outburst in Mlocene.time'was followed
by the extrusion of siliceous lava flows which filled

every basin-like feature in the prefexistingitopagraphy.x

.Rhyolite Intrusive Rocks

©

In the western half of ‘the . 1nvestisated quadrangle
abundant elongated rhyollte masses‘intrude discordantly i
the older Precambrian Pinal Schist. These 1ntrusiva bodies A
trend nredominantly 1n a northwea;erly direction, sub- '
parallel to the epitharmal fissure veln system. Because

the rhyolite 1a‘veryaresistant tO‘eroaion 1tpgenera;1yn

. forms prominant ridgeétOps. Mineral Mountain proper is

R w

'underlaln by one of the mOrefextensive 1ntrusive masaes. =S %



. s1ll-like 1ntruslve masss

¢

In spite of thelr northwesterly eloﬁgagioh-the‘

" rhyolite 1ntruslve’bod1es seéﬁ'to be arranged,}h a north-

east-trending, en echelon pattern. This«orientation may

reflect the stress pattern which prevailed within the '
schist during the intrusion of the rhYoIite.A One tabuler

rhyollte body in Cottonwood Canyon dips concordantly 35°

"southwest with the schist follatlon end appears to be a

In the outcrop the rhyolite 1s a pinklsh gray.~~ .

very hard and somewhat porphyrit;c rocke. Quartszhenoa

:‘ “crﬁsts are distinctively set in aﬁ aphanitic matrix and

oomprise about 5 to- 10 per cent of the rock." Under the
microscope quartz appears as olean. subhedral to euhedral
grains about 1 mm in diameter. COmmonly. 2 rim of dust-

like materlgl surrounds each crystal; end in places a .

&

" narrow zone of reorystallized quartz can definitely be

recognized. Feldspar occurs ‘only oocasionally as pheno-

crysts, but may be more abundantly present 1n the.

' micro-orystalline matrix. Locally. minute opaque mlneral
grains measurlng 0. 2 mm 1n diameter are fineiy dlsseminated

“in the rhyolite and show a- faint rim of 1ron oxide. _The

matrix of the rock has a general cloudy appearance and is
composed mainly .of quartz.

The age of the rhyolite intrusive rock is considered

to be younger Tertlary because a similar but much larger
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rhyolite mass intrudes the volcanic flow complex of Mioeene
age 1in ‘the jartinez canyon area. The intrusive event, L
however, must have preceded the development of the fissure
veln system because south of Mineral Mountain and in

ilartinez Cenyon the rhyolite is transebted by these

minerallzed structures. The rlsing magma has probably #

;:served SiB. Sgaos for the epithernal mineralizatlon in mf,ggw

SR A o = ; 5 2,
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Gila Conglomerate

kS

- The Gila Conglomerate 1s a coarse sedlmentary unit

L

of probable late Tertiary or early Quaternary age. It

overlies stratlgraphically the rhyolite—dacite extruslve
complex and is restricted in its occurrence to.the southern

portion of the quadrangle.

e

The Gila COnglomerate was origlnally named by

Gila River. Ransome, in 1903. applied the same name to

sedimentary rocks exposed wldely in the Globe-Mlami-Ray

4

Lig's

yarel and Which were: younser bt the. daoite. swlﬁt

In the 1nvestigated area the»oonglomerate contains

e %

a high percentage of volcanic material elther as large.
angular boulders. or as fine—grained matrlx material |

cementing the larger fragments. Some stratificaﬂlon is

present within the unit and may 1nd1cate that the eonglom-

erate dips 25 to the southwest. Near Kearny.‘ls miles

7

Gilbert in 1875 from exposures ln the headwaters of the L g

bt
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- to the southeast, the Gila Conglomerate dips very steeply
to the east together with sedimentary units of the Apache
Group. Thus, late Pliocene or eariy Pleistocene faulting
must have been active in this area in order to produce
such a structural rélationshlp. 4
(i To differentiate the Gila Conglomerate from the

. Whitetall Conglomerate is a diff%Sult task 1fv§ﬁe inter-

. vening décite flow is not present;v Usually, the Whitetail
Conglomerate d&és not contain any volcan;§ fragménts .
because it was depoélﬁed priorfto the voicanickextrusive'
eveht. The Gila Conglomerate, however.'contaihs abundant
volecanic debris if it occurs near a volcanic terrain.
Obviously. the composition of the conglomerate unit will
vary accordlngly with a change in the source material.

Theyboundary between the Gila Conglomerate'and the
underlyiné rocks is invariably én erosion surface bf high
relief. Therefore, the Gila Conglomerate fepresents a v o
period of rapid erosion ﬁhich was probably thevrésﬁlt of

il considerable’tecfonic ggt1v1ty. The poorlyigorted texture
u of the unit and the presenc; 6fi§bundéht dnguiaf fragments

t’t
indicate that the conglomerate was depositedrnear its

source into basin-like configurations.

Recent Gravel Cover

The Mineral Mountain Quadrangle is bounded in the

west by a gently sloping alluvial plain that is composed

<4 ¥ . . ) s
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mainly of flaggy schist fragments near the outcrop but

which changes”quickly'to a granule soll further away from
the bedrock exposﬁres._ AdJacent_to'thedlgneous-terraiﬁginv
the southwest corner of the map the gretel.material'is
mainly decomposed granite.v ‘_

Where Cottonwood Canyon enters the gravel covered

.area schlst bedrock s still exposed in the wash for A
fconsiderable distance to the west. Thus. there 1s no

.vlsible evidenée that a front fault separatee the outcrop -

area from the gravel covered terrain as 1s commonly the

1case in this part of the state. Chances of,finding a

pediment here are very good. In the light of mineral

exploratlon this pediment would provide an excellent target

~ area. The mineralized fissure veins which may represent

a fringe zone to a mineralized 1ntrusive body presently

~buried under poet-mléeral gravel cover trend generally . \

obllquely into the schist - gravel cover. ‘
Geophysical surveys such as 1nduced polarizatlon.

gravity or magnetometer conducted in this covered area

should certalnly prove or dlsprove the valldity of thls '1 ¥

L e

hypothesis.
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STRUCTURE

Zegional Structural Setting

Phe ifineral Mountain quadrangle lies within the

-Mountain Region of the Easin and Range Frovince and has a

" complex structural history from older Precambrian to

jwextent by. structural events of the pasts‘ The general

Lo

Qecent time. Present day topography ils. &ovenned to some

plcture ig comnlicated through the superposition of many
younger tectonic eVents upon older, less discernible
structural features. The structural hlstory of this
region will not be completely unraveled until more de-
tailed 1nformation becomes available 1n the adjolning
areas to the north and east. |

Three ms jor structural*trends are evident from

the geologic map (plate 1) The first 1s the Precambrian

‘schistosity of the Prnal Schist second is the north- .

trending belt of sediments of the Precembrian ‘Apeche Gréup.

and third is the northwest trending lertiary fault and

s-,‘

é}vein system develoned extensively in.Plhal >ch1st.- The two

‘dlfferent structural periods wllllbe dlscussed in detail

in the following chapters.

K o
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Precambrian Structures

The schistosity of the'blder Precambrian Pinal
Schist has no connistent trend throughout the area. In
the northern and central portion the direction is north-
westerly but changes into a predominant east-west direction

as Telegraph Canyon is approached. The interbedded

‘amphibolite bands follow inﬂminnte’detailntﬁé'foliaﬁibn

trend of the schist. This is especially evldent in’ the
northwestern po}tion of the map. Here.vtherfoliation dips
predominantly to the southwest at angles rans%ng from 36°
toaéso. Further to the sputh the dip séeepenn to 60°‘and
?O°§ South 6f Cottqnwood Canyon the dip reverses to north-
east, indicating a general northwest-trending synclinal
structure in the schist. To the west of Mineral Mountain : B
the,foliathn still strikes northfnorthWest but the dip is
again reverned.to the southwest outlining a small anticlinal )
configuration between Mineral Aountain and Cottonwood Canyon.

The foliation pattern becomes more compllcated 1n

the vieinity of Telegraph Canyon and near the Tertiary

N

: volcanic complex. - West of Telegraph Canyon . the schistpsity
‘trends east-northeast with a general d@p (38o & 75 ) to : o

7‘the north. Southwest of Telegraph«Canyon the trend 1s

less distinct as the result of the constant change in

strike eand dip. This lrregular pattern may be_ the reflection
of faulting and shearing which is very difficult to depict

as such in the schlstose terraln.nf \1 ¥ ‘¢w_




f.Precambrian sediﬁents. .The beds strike generally N 15 W
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One major thrust fault oecurstin“the.southern,'
portion of Telegraph Canyon wheretPinal Sohist overrldesﬁ-‘
younger Apache Group sediments; 1ts trace 1s subsequently

lost withln the adjacent schist body. A careful and

.detailed mapping of the foliation pattern in this area

should eventually delineate the extent of the thrust sheet.

Another conSpicuous structural feature in Telegraph &
e .
Canyon is, the north-northwest trending belt of the younger '

s

and dip persistently to the east 50 ‘to 83° with some local
excé?tions. It 1s believed that the sedlmentary rocks arev'
part'of.the northwest-trending, younger Precambrian geo~-
eyncllhe‘representlng a transgressional period efter’the
older Precambrisn sediments were substantislly metamorphosed,

uolifted. and eroded as a result of the Mazatzal Revolution.

-

This sequence may be correlated in time with the Grend

Canyon Series in northern Arizona but apparently no direct
connection existed between the two basins of deposition
(#ilson, 1962). ’

The contact between the sedlmentary rocks and: the
underlying schist and granlitic: rocke represents a regional
disconformity which is recognized throughout Arizona and
which was named by E. Wilson (1962) the eo-Archean uncon-
formity. This old eros}on surface?shows very little relief \

and a tremendous time interval of no deposltlthOr deposition

end subsequent erosion Is indiceted. . In the investigated




o trending monocline which has since.beeh‘eroded. Monoclinai
‘folding of regional extent is eSpecially developed in the
Plateau Province where entire sequences of Paleoéoic strata

~are draped over deep -geated. fault structures developed: in

TR
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area this surface 1is locallj'offset by later cross.fauiting.

as can be seen in the northern portion of Telegraph Canyon.
The steep dip:of the Apache Group can be interpreted

in two ways: 1. After deposition of the sediments the

.general region was tilted during Nevadan, Laramide. or

k

. younger time- 2', the steep inclination is part of a north-

2 o8 oy
£ ot el #

o,

underlying Precambrian rocks.' This tectonic event apparently

took .-place during Hiocene‘timee Powever. no monoclinal i

k.

'folding has yet been recognized south of the Mogollon Rim

involving only younger and older Precembrian rocks.

One aspect that may support a monoclinal origin is.
the presence of Well-developed northwest-trending tension
fractures within the Pinal SChist. These fractures could 4 k"%
have formed during the folding process along the crest of : isn
the monocline which later on beeame the site of mineraliza-

tion and intrusion of rhyolite and diabase. Much more work,

however. remains to be done before a. final enswer can be g
given to this problem. %
Abundant cross-faulting in the Apache Group probably

developed before and simultaneous with the diabase intrusion 'y

because the diebase seems to have_taken advantsge of every
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weak structure avallable during its emplacement. Locally,
lateral displacement or dilation amounte to ‘7?50 feet. TFor
example, wherever the lower portion of the'Dripping Spring.
Quartzite has been cross-faulted and laterally displaced
the amount of separation can readily 'be determined frop
. the position of the Barnes Conglomerate which serves as an
excellent marker unit. It seems as if individual blocks
of Apache sediments float in & sea of diabase: like huge

) xenoliths. In'the light of this_concepq‘it 1s actually

i : surprising to find such e consistency'in dip within a

; i certain formation for a considerable strike length.

; In the southern part of Telegrapthenyon. section

32, field evidence suggests a small anticlinal structure

involving diabase in the core and Mescal Limestone and

, Troy Quartzite on the flanks. The orientation of the
sediments suggests a tight, northward-plunging, asymmetrical

fold whose western side is in fault contact with the easterly

dipping Dripping qpring Quartzite but whose eastern flank e ’ .eff
7‘;5‘ oW
dips gently under Tertiary volcanic cover.J This small AR AR

fold may have developed in front of an advanoing thrust.

. b A ,
sheet rrom the southwest. o : : i g

’ . In southern Telegraph Canyon, along the dividing U]

line between-Toﬁnship 2 South and Township 3 south. a

completely overturned block of quartzite is exposed dippins

28° to 48° ﬁest. On the basis of two widely spaced




& ' ;
conglomerate (Barnes?) layers end the similarity in litho- ¥

logy, the exposure 1is considered to be Dripping Spring

- Quartzite and some Pioneer Shale.

Tertiary Structures

+

Because no rocks of Paleozolc or Mesozoic age are
present in this aresa, Tertiary tectonlc events were super-

S imposed directly upon the Precambrian terrain. The most

- prominant structural features ares 5 R

i e e

1. The north-northwest-trending flssure vein  ¥

. Eeaeat:

system in conJunction with elongated rhyolite

intrusive bodies and irregular diabase masses.

e

'\ 2. The Pinal thrust sheet in Telegraph Canyon.
3. The volcanic flow complex with a fhyolite

intrusive mass.

These struetural features are discussed in the followiqg

‘ L " paragraphs.

* Fissure Vein System ;
The Pinal Schist has been transected extensively

. ——————

1 f - by a N 15° - 2o°'w trending fissure system wﬁich subsequently
 became mineralized by ascending»hy&rothermal solutlons

-; | formlng shallow high grade manganese-lead-silver ore pookets.
The Reymert, Oklahoma, Woodpecker, Ajax, and Martinez mines

are located along one of these larger vein structures.

'yT%e fissures are mainly concentrated e;ound Minersal

Mountain proper and the north central portion of the




Mountain Quartz Monzonite (section 21). 5 The age of the " il

'rissures is dlfficult to determlne.\ They may represent

65
gquadrangle. The more stronsly developed fissures can be »
traced for several miles along their strike length, whereas
the smaller structures are very discontinuous and irregulari
in their orientation. West of Mineral,Mountein the

fissures dip consistently 58° to 86° 'southwest. North of

‘here the dip (45o - 60%) reverses to the7northeast. At

the woodpecker mine the dlp 1s again to the southwest (32

P N

ot

60°) but at the Reymert mine further tq the north the dip ,”' - A

G
o 0

is steeply. (75 ) to the northeast.v Vertioal slickensides'

within the fissures 1ndicate considerable movement.

e 4

S

The northwest trendlng fissure system represents

teﬁsional release in the crust which oould elther be due

= tOw large scale foldlng with eompresslonal forces actins o ,;

from northeast-southwest or to a northwest direoted stress
pattern which would cause the formation of tension fractures
similar to Q Joints in granitic rocks.. 5
uenerally. the fissures are confined to the Pinal i

Schist and only 1oca11y do they extend lnto Mineral

g k‘y .

Precambrian structures that became reguvinated during later

structural disturbances. In part, at least. they have to
be post-rhyolite intrusions because at Mineral Mountain T e
and in Martinez Canyon the mineralized veins cut and border

the intrusive rocks.




2

'pression-actipg in an east-west,direction.. Major thrﬁstlng

%
*
S e
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Similar northwest-trending fissures were mapped

by Nelson on the west side of P;cketpost Mountain.

Pinal Thrust Sheet

In the southern portlon'of Telegraph Canyon, sectlons
32 and 5, the edge of a thrust fault 1s'exposed that dips
V 30 east beneath the Tertiary volcanic complex. The
upper plate consists of hlghly breociated Pinal Schist : ‘
which overlles dlabase and the - sedlmentary rocks of the ;
Apache Group.‘ The thrust fault could not ve- traced further

southwest into Pinal Schist prlmarily because of the

sim;larity of rock types 1nvolved. However, &as pointed

out bcfore. detalled mapping of the foliation‘pattern”on

a large scale should aid in delinéating this Structuré."-

The thrust could have originated elther by gravity
gliding from an adjacent highland, or from rcgional com= |
was described by E. Wilson (1952) in the Ray area where

high angle reverse faults and completely'overturned strata

.!are common. “Wilson also recognized an: eastwgrd dipping.‘
 1ow angle. thrust fau;t west of the, Concentrator fault where

Pinal Schist is thrust over Paleozolc limestone.f N1lson

could not trace thls” fault further to the northwest because

the structure 1s concealed by daclte. mhe writer feels

very strongly."thatvthe'thrgst fault exposed }n Telegraph
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Canyon connects.with.Wilson's”chrust fault 3 m11es to the

‘east Veneath the Tertiary voleanie cover. | e ‘ i;
If the thrust in Telegraph Canjon represents a

gravity glide sheet then upllf; must have occurred 1nﬁ§he

north centrel portion of the quadrangle which caused the

‘gliding process to orlginate. 'in any event, the thrustihg : n_ y. 14
‘ é »_;gﬁoccurred before the depositlou of the whltetail Conglomerete'? »
e ,‘ because the latter overlaps the fault with a; depositional
g "fﬁafcontact. The‘thrusting lshgrcbably the result of the 'ijg f v ' 5};
’% ; ;". early phase of the Laramlde orogeny. g o i;ﬁ
h 8 : ; v ; e ; A
ﬁ The Volcanlc Flow Complex:

g The extensive felsltic extrusive material completely

A

covers the southeastern and eastern portion of the quad-
rangle and extends for 6 miles further southeast into the

vicinity of Copper Butte. Lamb (1962) recognized at least s

o

30 rhyolitic necks in this area.

The volcanic flows outline several small synclines b

which mey be an- expresslon of the pre-Volcanic topography.

: ‘ e Faho

¥

One shallow.'west-northwest-trendlng syncllne is transected bt
“\ at almost right angles by Box Canymn. A somewhat larger. : 7%

basin-like structure is outlined by the aorth-northeast—,, i
Q% ' trending lobe of volcanic rock that includes the Martinez
mine area. This synclinal structure was then 1ntruded by

an elongated north—trending rhyollte mass, perhaps ‘along

a weak structural zone in the crust. A third synclinal
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configuration 1is 1ndicated-by“tpe gent}g eastward~dip of

the‘vélcanic strata in Teiegrapthanyon. Thé center of

<" this basin probably lies several mlléé"east?of the ﬁapped

area.
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*  MINERAL DEPOSITS

General Statement

The Mineral Mountain quadrangle 1s characterized

by an extensive northwest-trending mineralized fissure

System that occurs exclusively in older Precambrian Pinal B

Schist. In some ingtances individual veins attain a

5

" strike length cf ‘several miles and a width of up to 20

‘feet. whereas at other places the mineralized structures

\

are very narrow and discontinuous. The vein system
foflous a steady northwest trend.regardlesscof the orieh—:
tation of the predominant Schist.foliation.b Locaily.'the,
foliation is parallel with the fissure structure, hOwerer:'
this 1s more the exception than the’rule. Ususlly.,the
vein systemutrends at right sngles to the preVailing kit

foliation pattern.

L el

¥ & N o
, Abundant small prosnecting sharts and surface

'diggings neatly follow each ihdividual veih structure and

give evidence of extensive mining aﬁ*one time 4in this area.

‘Exploitation of the metals was primarily confined to near

surface high grade ore pockets. probably because of the

rapid decrease of metals with depth..

Mining activity in this general area started with

the discovery of the Magma vein at Superior‘in 1874 and

.
S

o
R
5
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the Silver King ore body in 18?5. fn toe Mlneral Mountain
area only the Reymert and Martineé mine.}aside from several
smaller Workings. became somewhat ramous: the flrst‘for its
silver content and the second for 1£s=massiveﬁga1ena

mineralization. Owing to the unfavorable priceisltuatlon.

'4h0Wever..these'm1nés could not maintain a eontinuous

operation and had to close down in thg ear1$~th1rt1es. E
The recent upsurge 1n the sllver,price created quiteﬁan
1nterest among mining companies ln this area again.' At

the present time smell mining groups undertake the difficult
task to reopen and deepen old adlts and shafts 1n the searph

for additional High grade ore pockets. Some diemond : , ,i

drilling has been carried out on the surface to explore

for ore at depth. » s : 2 .

The individual veins are usuelly 500 to 1000 feet
apart and their mineral assemblage, te;ture};and'regionelh
occurrence clearly suggest an eplthermal origin for these
deposits. Open space filling ls the predomlnant form of
emplacement resulting 1n the formation of conspicuous :

drusy cavities, comb struoturea, crustificatlon. and sym-

metrical banding. Brecciation and;extensive‘sliekensioing

along the footwall of the f1ssures 1ndicates post-mineral
movement. A six- to ten-inch-wide zone of 1ntense mylo-
nitization %s commonly developed and the fault plane is

L

usually straight and smooth. Brecoiated Pinal Schist 1s

almost always present wlthin the vein structure.‘
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Alteration adjacent@touindividual flssuresvls very

inconspicuous. Because the host rock{is'already a

muscovite-chlorite-quartz schist any superimboSed propyli-

tizetion as the result of ascending mineralizing solutions

1s difficult to recognizetin'the outcrob.i‘ﬁvsmall zone

- of bleaching is usually developed 1n the achist ranging

j’

outward from the veln for seversl feet 1ntolthe host rock.fw

The emplacement of dlabase 1nto the fissure«Veins must

]

have occurred before the. mineralizing event because“?rag—iﬂxﬁ

ments of dlabase are. present in the mlneralized breccia.

The veins form distinctviron stained exposures

and stand out’ as: narrow, elonéated ridges because of .the .

high amount of silica present. Quartz is ‘the predominante(u

gangue mineral forming typlcal orustlflcation bands.

Calcite and dolomlte are next in abundance followed by

barite and locally some fluorite. Visible ore minerals 9,2

F.vare sparse and lnclude galena, malachite. specularite.

=¥

manganese and possibly some sulfarsenides. although none@ s

38
\-‘n‘.‘\

.{l»were definrtely 1dent1f1ed megagcopieally. i _;”‘ﬁiﬁ-f‘~

'The only extensive galeha mlnerallzation occurs

' in the Martinez mine. Reportedly. the galena does not -

:contain any silver. Another'smarl occurrenee of galena.‘

sphalerite and very llttle chalcopyrlte is found 2500

feet southeast of Mlneral Mountain in the vlcinity of a




et s

’~gtation of ascendlng hydrothermal'solutions circulating
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rhyol;te intrusive tody. VMinbr amounts of small euhedral

limonite pseudomqrpgs aftef pyrite ;re always visible in
the deposits, 3 '
9

Epithermal devosits are considered to be the

result of near surface, low temuerature (200o c): precipi-

freely through the fractured rock as they are being % ;;' ;

i Ay

expelled.from a magmatic sourqp at depth. Because the

}“’, 0 ; & R

mARErallgad. valng in this area are fbund in close proximitf,i e

L2
to voleanic necks and vents (Picketpost Hountain) an

a;sociation of mineralizationwwlth Tertiery volcanic

activity seems to be evideht"?athen_than en assoclation

with deepseated intrusive bodies. : "
In the following paragraphq a more detalled dis-

cussion offthe larger miningwproperties is given.

5 Reymert Mine

The Reymert mine is located in the E 1/2 of section

'22. TZS. R11E along a N 15 W trending fissure vein sysgem.Q

on the surface ‘the velns are 10 to Zoﬁteet w&de and diﬁ
\'M

75 W 1n the northern portion and»?S E in the southern

% 3 B ...—R&f’ #hy

o i i oy iy e

portion. S e gk T 4 WL Rt % 4

The mineralized structures transect the schist
follation almost at right angles. Because of the strong
silicification the veins form‘prominant_narrOW ridgés

within the general schist tegra;p: Abﬁndant_shafts and ¢
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trenches (Alaska, Australia) have been dug along these
structures in the search for high-grade silver mineral-
ization.

Between 1887 and 1930 the Reymert mine produced
575,000 worth of silver but the mine is inactlve at thé
-bresent time. Two years ago the Phelps Dodge Corporation
- undertook some surface exploration in this érea and bored
‘ three diamond drill holes in an attempt to intersect the
y mineralized sf}uctures at depth; -Drllling in the schist
AR proved to be very difficult and the veins were never
intersected at depth to the extent‘as;§h§Yfép§%é¥1Qgﬁgge
surface. DDH RI-1 (fig. 2), %ﬁwiﬁéi;;;a hole, indicaﬁé;\\\\,
some sulfide mineralization and & little fluorite in
Madera Diorite about 400 feet deep. Tﬁe mineralization is
usually confined to 1/2 to 4 inch veilnlets whiéh may
| indicate that the massive veln stru’%ures expoééd on the ’
surfaqe thin out repidly with depth.ﬁx DH R-2 andvDDH R-3
(fig. 3 and 4 respectively) show a ﬂ;”ilar mineral
assemblage. A

o § :
Madera Diorite is much more extensiviiat depth than can be

From the drill logs it is alfé evident that the
seen from surface exposures. The Alaska shaft, for instance,
‘intercepted diorite at 260 feet and HBittomed in the same

rock at 420 feet.
Mineralizetion at depth appefills to be mainly con-

fined to Madera Diorite, rather than fihe overlying and
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underlying Pinal Schist. Addltionalfé loration may prove
that the diorite 1s actually a better host rock for sulfide

mineralization than the Pinal SGhlst.f

i

Martinez Fine%

The Martinez mine is locatedlln the sW 1/4 of

" section 18, T3S, R12E along a northJegt-trending fissure

! 1

veln that dips 50 We The workings
shafts, one adit, and a émall concent% ting plant. The
Martinez mine is inactive at the prese@t time. It is
owned by the Ball, Owen and ! Aingfieldfhining ”ompany of
Phoenix, Arizona. ; ’
The host“rock 1s a pink, ver ense, somewhat
porphyfitic rhyolite which intruded th Tertiary volcanlc

flow complex. On the surface the vel is 5 to.10 feet

wide and contains predominantly massivie galena. Reportedly

no silver is associated with the galena. UNo other sulfide
minerals were recognized in the oqtcr .
Generally. the galena occurs as solid nodules

measuring up to 6 inches in dlameter.; The unoxidlzed core

is usually engulfed by concentric 1ayérs of cerussite,
™

anglesite(?), and some hematite. Theﬁgalena nodules are

found in the sheared and brecciated g'e gue of volcanic

il
I

material. Some silicification was also noted. As seen

i

in polished sections quartz penetrates every avallable

fracture in the massive galena and locally forms drusy

cavitles. Under the mlcroscope no solld solution phase

sist of two 1ncllnedu

S —
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of argentite could be recognized in ?he gelena. The strong
plastic deformation of the galena is Fﬁobably the result

of tectonic stresses developed after%cpystallization.

* Silver Bell Mine L;

The Silver Bell mine is 1ocatei in the N 1/2 of
section 18, T3S, R12E about 3000 feet ﬁbrthwest of the
Martinez mine and apparently lies aloné the same north-

B

west-trending mineralized structure. af‘e mine is owned

and operated at the present time by t E Ball; Owen and

Wingfield Mining Company.

The Silver Bell structure strikes N 8° W, dips

67° w; and cuts the rhyolite 1ntruslv§: dy deseribed
above. The vein 1s about 20 feet widé %nd 1s bordered on
both sides by a fault. Slicken-sides a?ong the faults
indicate a normal down-dip, post-mineraﬁ movement. A

5 foot gouge zone is developed along th% hanging wall

!
contalning abundant galena nodules. The latter show con-

centric oxidation layers of cerussite ahd anglesite. Some -

hematite, azurite and chrysocdlla was é'so noted. 1In

polished sections some covellite‘was_geén replacing galena

along incipient fractures. Quartzvfilié‘open spaces and
: e |

forms drusy cevities. Galena again shows a strongly

deformed texture.

The gangue material in the ve;éfis a rhyolite

breccla recemented mainly by quertz aﬁa?chalcedony. A

JEL R




i 18 i

i

g 79
1

few specks of chrysocolla were noted 10 ally. According

to the field personnel of the B. O. h.l‘ining Company
(oral communication) the silver tends ;f be concentrated
near the footwall of the vein. In han%ﬁspeoimens fine
veinlets of cerargyrite can be recogniégd fiiling fractures
in the brecciated rhyolite. No native Iilver and/or

argentite could be seen.

Long hole exploretory drilllng.;n the footwall of

the vein confirmed silver mineralizatiaf for 40 feet to

the east.

Woodpecker Mine

.The iWoodpecker mine is located ?long a serles of

i
fissure veins in the W 1/2 of section 35, T2S, R11E. The
structures strike generally N 20° W, diﬁ 32 - 72° SW and

cut the foliation of the Pinal Schist wjth an oblique

engle. Fost-mineral faulting along these velns 1s 1indicated
by the presence of abundant slicken—sid s on the footwall.
Numerous shafts, trenches.-and adits h?ie.been dug in the
vein to explore for metals but the miné?is inactive at the
présent time. " -Afj

The mailn portion of the vein c;Asists of quartz,
chalcedony and hematite showing characterlstic colloform
banding and crustification. Generally, the vein material -
is & brecciated mixture of quartz and s?hist with a dark

greenish gray siliceous matrix. Here and there, a2 few

specks of galena arg:v&aiblq.ﬁ
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A vein located near the centéfﬁof gsection 35

contains galens, ghalcopyrlte. malach;ﬁe. hematite and
abundant drusy quartz. Galena occurs[#n blebs up to 2 cm

Rggle

langlesite. -The

¥ir

1ﬁ diameter and is replaced in part by
latter penetrates the host along fracfdres and crystallo-
graphic boundaries, and locally cpmp1é¥ely encloses small
portions of galena. Chalcopyrite 1sjb#esent in minor

amounts as small 1 polpted grains. Spgéular hematite forms
conspiéeous flge bands outlining in minﬁte detail the

colloform texture of the rock. Quartz is the latest

mineral in this assemblage filling open spaces and giving
rise to typical comb structure and cruétlfication. No
. i
silver nminerals were definitely identiﬁied in hand specil-
‘ '

mens and polished sections. |

Talley Mine

The Talley mine 1s located 1nhﬁhe N 1/2 NW 1/4 of
section 5, near the dividing line between T2S and T38,
R12E. In August 1965 the mine was éggééted.by Dick Heros
who developed a 300 foot'drifﬁ and a‘1QO foot shaft. =
Reportedly, the property had beén_wofkéd from 1935 to 1937
and produced 4000 tons of ore avegagigé 15 oz. silver per
ton. Present plans are to deepen the éhaft at least 400

more feet.

The mine is located along an 8 feet wide fault

zone that trends N 70o W and dips 55° S. The fault |
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separates a block of Pinal Schist fromj Miadera Iiorite. A

one foot wide gouge zone 1is developed;along the footwall e
of the structure and forms a uniformlﬁ Iinclined smooth

surfsace,

The vein materiasl consists méinly of a brecciated

~and mylonitized zreenish-gray nixture of diorite and schist

which is recemented by calcite. Locally,‘quartz forms

open space fillings. Individual grains of galena are .
finely disseminated throughout the dark-green matrix. A

brown, earthy manganese coating is common along fractures.

"jio definite silver minerslization wes fecognized in hand

»

specimens collected from the shaft.

OQther Prospects

|
Each one of the indicated vein structures in the

Mineral ountain quadrangle (plate 1) has invariably been
explored extensively for precious and base metals. {owever,
the mines are too numerous to be described here individually

in detall. The Oklahoma mine. A Jax mine, Coronado mine.

Just to mention a few. are all similar in océurrence to

and show the same mineral assemblageAas the neymert and
“oodpecker mine. Iieedless to say, noﬁe of these mines
are active today.

A drilling program initiated by the B. 0. W. Mining

Company in 1964 attempted to-confirmidisseminated copper

mineralization in Pinal Schist about one-half mile

X
\
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northeast of the 1soiated Miné¥a1 Mountailn Quartz lionzonite
exposure in Rox Canyon. The schist in this partlcular
area is somewhat iron stained on the surface. and at one
place a gently eastward dipping shear zone exposes con-
siderable amounts of copper carbonatés. The company drilled

. gseveral AX holes down to 537 feet and reportedly 1nter;
cepted copper oxide mlneralizatién from the surface to the
bottom. Mo sulfide mineralization or an enriched zone
were encountered. According to the field personnel'(orglf : *;
communication) silver averaged 2 to 8 oz. per ton.

ks pointed out elsewhere in this manuscript, the
writer belleves that the lMineral Mountain Quartz Monzonite
extends further to the east beneath Pinal Schist. The
observed 1rdn staining in the overlying schist and the
sparse copper mineralization may be intricately assoclated

with the monzonite intrusion. Ilowever, the amount of

mineralizstion apvears to be insufficient for an economic

metal deposit at the present time.




GEOLOGIC HISTORY

The older Precambrian Pinal Schist is the product
of widespread regional metamorphism of sedimentary rocks
hﬁd interbedded basic volcanic rocks that accumulated in
a major northeast-trending geosyncline écross_the State}~
of Arizona. Time equlvalént units are the Yaﬁapai Schist
in the Bradshaw‘Mountains and the Vishnu Schiét in ﬁﬁe :
Grand Cenyon area (wilson..1962). The original sedimentary
rocks were largely mudstones, sandstones end arkoses with
somé basic volecanic tuff layers. During the Mazatzal
Hevolution. at the end of older Precambrian time, these
rocks underwent extensive metamorphism and foldlng end
were intruded by a wide range of igneous rocks as evidenced
by the presence of Rﬁin Granite and Madera Diorite. The
clastic sedimenﬁs were converted into quartz-muscovite
schist and the mafic tuff layers to amphibolites. The
developed schistoslty coincideé in general wlyh the ;
original bedding of the sediments. The foliationvind;cates
a predominant northeast trend over';arge portions of
Arizona. In the Mineral Mountain“quadrangle, however, the

schistosity trends predominantly northwest and east-west.

Following the Mazatzal Revolution the area was

uplifted and subjected to extensive erosion which carried
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on long enough to produce an esséntially flat surface of
regional ektent. the ep-Archean erosion surface. Upon
this flat surface #ere deposited the sediments of the
younger Precambrian Apache Group in a northwest-trending,
steadily sinking trough. The rocks were mainly sandstbne.
shale, and limestone; The bresence of a basal conglomerate

unit in the clastic sediments indicates repeated uplift'

and subsidence during the cycle of sedimentation. Locally,

submarine volcanism spread a basaltic layer over Mescal
Limestone.

At the end of younger Precambrian time the Grahd
CanyOn Disturbance was accompanied by a widespread diabase
intrusive activity which thoroughly penetrated the sedi-
ments along bedding planes and fracture zoneé and caused

a dilation of the entire sedimentary sequence. The Grand

Canyon Disturbance was followed by another erosion cycle

which produced the ep-Algonkian surface. Although no
Paleozoié rocks are exposedlin thé Mineral lountain quad-
rangle they may have been deposited and since then eroded
again because thick Paleozolc sections crop oﬁf in the
vicinity of Superior, only 4 milé; to the east.

The next tectonic event recognized in this area
1s the tilting and folding of the older and younger'Pre—

cambrian rocks reflecting the onset of the Laramide

Revolution. This event lasted until middle and late
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Tertiary time. The steeply dipping beds of the Apache
Group, the sméll‘scale folding of the Mescal Limestone,
and the Pinal overthrust are evidence for this movement.
Igneous intrusions were plentiful during this
tectonic period and the Mineral Mountain Quartz Monzonite
ﬁay be such an intrusion. Throughout southern Arizoné
extensive mineralization accompanied these intrusions and
formed the large porphyr& copper deposits wh;ph are‘belns
mined today. % ' ‘
The veln-type mineralization in the guadrangle is
%‘ | certainly of similar, if not younger, age. The f;ssure
| syétém in the schist probably originated during this time
either‘as a result of directed compressional stress in a
northwest direction, or as a result of regional monoclinal .
folding. In the latter case the axis of the fold would
lie somewhere near Mineral Mountain trending parallel td
the present fissure system. Ascending solutions rich in

gilica, lead, silver, and manganese readlly penetrated

the structurally prepared ground and deposlted near surface

ore pockets. @

Uplift must have been vlgofous enough to cause
tremendous erosion and the deposftion of ebundant coarse
material as indicated by the Whitetail Conglomerate.

Regional studies have shown that the Whitetall was deposited

in isolated structural basins and stream channels, the mat-

e . . o~ - (—rrtm e

erial having been derived from adjacent high mountain areas.

: ?‘-‘.—-b.—_..._ﬁ_
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Contemporaneous with and following the Whitetail

deposition volcanic activlty‘was initiated which resulted
in the formation of a regional dacitic ash sheet. A later
volcanic eruption produced the extensive deposits of
rhyolite flows and tuffs seen in the Ricketpost Mountain
gnd Copper Butte areas. This material filled structural
basins previouslj formed through block faulting. The
voleanic complex exposed in the southern and eastern
portion of the quadrangle is a fyptcal example of thg.later
volcanic event. Also, the rhyolite 1ﬁtrusions that conm-
prise Mineral Mountaih‘proper and which are exposed in
Maftiqez Canyon were formed during this time.

| . Crustal unrest must have continued until Pllodene
time because Gila Conglomerate is involved in regional
tilting. Gila Conglomerate, simlilar to the Whiltetail
Conglomérafé. represents a period of rapid erosion
following the rhyolitic eruptions. The present day topo-
graphy i1s a result of large-scale block faulting, thrust
faulting, and regional tilﬁtng in associafipn_with‘
continuous erosion which is wéaring down thé‘mountainous

areas and deposlting the debris'lhto the surrounding

basins.
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Custom Smelting
| Chemical Analysis
; Flow Sheet Design

TO: Syl Dimmer

SAMPLE ID NO.

PROCESS USED

GOLD DOME

MINING CORPORATION
Refining Division

ASSAY RESULTS

4329 East Magnolia
Phoenix, Arizona 85034

4-29-83

AU(GOLD) 0Z/TON

(602) 243-5226

AG(SILVER) 0Z/TON

#2 Vein Left of
center shaft

Rock from tunnel
of Oklahoma

Bank of Washington

Tunnel Oklahoma

| Oklahoma Vein 3ft.
J
|
\
|
|
|

Fire Assay

Fire Assay

Fire Assay
Fire Assay

Fire Assay

.61

<51

1.

49

The above assay results are for the sole use of Gold Dome Mining Corp. and the above named

‘ Gene Stowe

party. They are not intended for public distribution or for the public solicitation of
funds. These results are provided as a result of Gold Domes interest in the above property.
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SUMMARY

Marguerite Liake Mines Ltd (N.P.L.) holds the rights to 50 contiguous

mining claims, located about ten miles north-east of Florence, Arizona.-

~

Kennecott's 23, 000 ton per day open pit m.ine at Ray, is seventeen miles
east of the Marguerite property. Newmont's 1,500 ton per day under-
ground mine at Superior is fourteen rnile.s to the north-west and the Miami
copper camp with a combinerd production of some 36, 000 tons per day is

thirty miles to the north-&est.

The rock formations underlying the claim group are Precambrian Pinal
schist and Precambrian quartz monzonite. Pinal schist is host rocks for
copper mineralization at the Ray Mine and at the Miami mining camp.
The Precambrizan monzonite is host rock for the copper mineralization

in other mines in Arizona. . =

Three parallel veins containing gold, silver and coppér cut the Pinal

schist. A small amount of mining has been done on these veins, although

no shipments have been recorded.

Copper mineralization has been found over a wide area in the Precambrian
granite and subsequent geochemical soil surveys and induced polarization

surveys have indicated coincidental anomalous conditions. 5

It is recommended that an exploration programme be initiated on this

property which should include the following:

'~ Reconnaissance geochemic'al soil sampling
2. Reconnaissance induced polarization survey
3, Diamond drilling g Aemm~—

(]
~

It is anticipated that the budget for this programme would be $86, 000,00

divided into two phases.
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CONCLUSIONS

Sporadic copper mineralization has been found in Precambrian
quartz monzonite over an area approximately 3,000 feet by 2, 000
feet. This copper occurs mainly as a chrysacolla stain on fracture
planes but it is also disseminated through the rock at times. One
vein contafninz chalcocite has been noted and minor amounts of

molybdenum have been seen.,
Three veins containing copper, gold and silver cut the Pinal schist.
Samples of these veins as reported by Dx. A.C. Skerl-returned the -

following assays;

Vein Cu - Au Ag - Width

No. 1 l.24.  0.17 0. 10 4
- Dump of B Ch

vein mat~ 0.14 0.10

erial . not assayed

The extension of one of the veins can be seen for many hundreds of
feet with the vein swelling to a width of 20 feet in pPlaces.
Anomalous amounts of copper.are found in the soil in five separate
zones in the vicinity of the known copper mineralization. Two of

these zones are '"open' to the west.

An induced polarization survey performed over pért of the propertsr
shows an area of high chargeability near the contact between Pinal
schist and the Precambrian quartz monzonite and an area of

moderate chargeability over the main geochemical anomaly,
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survey,
2. Perform an induced Polarization Survey to the north of the
Present Survey and extend the €overage on lineg No. 2 and
NO. 3 to the east, . )

3. Sample the bedrock under the present induced pPolarization
anomaly by drilling holesg to a depth of 700 feet. Sample the
bedrock under the geochemica] anomaly-moderate induced
polarization anomaly by drilling one hols to a depth cf 700
feet.

PHASE 11
ot o

-

induced Polarization anomalies

It is anticipateq that 3, 400 feet
xplore and 8ample any bedrock

quent
found in the Proposed survey,

of drilling would adequately e
source, "



BUDGET FOR PROPOSED PROGRAMME

PHASE I

Géochemical Survey

 Induced Polarization Survey
Surveying and geological mapping |
Vehicles |

Travel and living expenses
Diamond drilling 1, 400' @ $10. 00 /1t
Engineering-assaying, drafting etc
Administration |

Contingency

-

TOTAL -

by
]

" $.2,000.00

$ 3,500.00
$ 1,000.00
$ 1,000.00
$ 1,500.00
$14, 000.00
$ 2,000, 00
$ 1,000.00

$ 3,000.00

$29,000. 00




TOPOGRAPHY

The topography is gently rolling with elevations from 2, 000 feet to
2,300 feet. Intermittent streams flow in the sand-filled gulleys during

the rainy seasons.

CLIMATE AND VEGETATION

The climate is desert-type. Winter temperatures seldom reach
freezing point and summer temperaturea.peak around 110°F. Rainfall
annually is less than eight inches. . Vegetation includes many kinds of

cactus, mesquite bushes and palo verde trees.

HISTORY

There is no history of significant mining from the Gorilla property.

Limited mining was done on one of the copper, silver, goid veins

cutting the Pinzl schist, but no shipment records exist.

An exploration shaft was sunk at least 60 feet which is located south of
the main area of showings. No mineralization was observed in the dump

of this shaft.

Arcan Mining & Smelting Ltd (N. P. L.) acqui.red an option to the property

- by an Agreement dated June 11, 1969, and Marguerite acquired an option

from Arcan in July, 1970. Dr. A.C. Skerl (P. Eng.,) of Vancouver,
Canada, visited the property in April of 1969, sampled two of the veins
and made a brief geological examination and recommended that further
work be done. To date Marguerite has performed a geochemical survey
and Metals Petroleum and Hydraulic Resources Consulting Ltd has
carried out an induced polarization survey and an extremely cursory

geological examination.



INTRODUCTION

This report contains the results of an Induced Polarization Survey

which was carried out by Mr. Carlos Aiken, a geophysicist, employed

by Metals, Petroleum & Hydraulic Resources Consulting Ltd. This

report was prepared in Vancouver, B. C. in November, 1970,

PROPERTY .

The property consists of 50 continguous claims which are located on the

gsouth-west side of Mineral Mountain, about ten miles north-east of

_Florence, Arizona.

The claims which are recorded in the Court House, Florence, Arizona

are listed as follows:

Claim Name ' County Docket Page -
Lost Gorilla 1 Pinal " 522 ' 451
Lost Gorilla 2 Pinal _ 522 452
Lost Gorilla 3 Pinal ' 522 . 453
Lost Gorilla 4 . Pinal 522 " 454
Lost Gorilla5 - Pinal _ 522 454
Lost Gorilla 6 Pinal - 522 . 456
Lost Gorilla 7 Pinal 536 20
Lost Gorilla 8 Pinal - 536 21
Lost Gorilla 9 Pinal . - 536 22
Lost Gorilla 10 Pinal 536 23
Lost Gorilla 11 Pinal 536 - 24
- Lost Gorilla 12 Pinal 536 25
Lost Gorilla 13 Pinal 536 26
Lost Gorilla 14 Pinal 536 27
Lost Gorilla 15 Pinal - 536 28
Lost Gorilla 16 Pinal 558 113
Lost Gorilla 17 Pinal 558 .« 115
Lost Gorilla 18 Pinal" 558 116
Lost Gorilla 19 Pinal 558 117
Lost Gorilla 20 Pinal 558 118

LEW 1 to 20 Incl. _ Pinal : 571 442-441 -



PROPERTY AND LOCATION

Marguerite Lake Mines Ltd (N. P. L.) holds an option on 50 contiguous
mining claims which are located some ten miles north-east of Florence,
Arizona on the south-west side of Mineral Mountain. The claims are

recorded in the Court House, Florence, Arizona, as follows:

Claim Name ' County ‘Docket No. - Page

Lost Gorilla 1 Pinal - 522 451
Lost Gorilla 2 Pinal - . 522 452
Lost Gorilla 3 ’ Pinal 522 453
Lost Gorilla 4 : Pinal 522 454
Lost Gorilla 5 _ Pinal 7 B22 454
" Lost Gorilla 6 Pinal 522 456
Lost Gorilla 7 Pinal - 536 ' 20
Lost Gorilla 8 Pinal 536 SRR |
Lost Gorilla 9 Pinal . 536 . 22
Lost Gorilla 10 - Pinal | 536 23
Lost Gerilla 11 Pinal ‘ 536 24
Lost Gorilla 12 Pinal 536 .. 25
Lost Gorilla 13 Pinal : 536 26
Lost Gorilia 14 Pinai - 536 ' 27
Lost Gorilla 15 Pinal © 536 L 28
Lost Gorilla 16 Pinal ‘ 558 113
Lost Gorilla 17 - Pinal . 558 ' 115
Lost Gorilla 18 Pinal . 558 116
Lost Gorilla 19 . Pinal - 558 - 117
Lost Gorilla 20 "~ Pinal _ 558 118
LEW 1 to 20 Incl. Pinal . 571 o 442-461
Big Bonanza'l : Pinal _ "~ 560 854
Big Bonanza 2 Pinal - 562 : 802
Big Bonanza 3 Pinal .- 562 ' 803
Big Bonanza 4 Pinal ' 562 ‘ 804
Big Bonanza 5 " Pinal 562 805
Big Bonanza 6 Pinal 568 533
Big Bonanza 7 Pinal ' 568 534
Big Bonanza 8 Pinal 568 ' 535
Big Bonanza 9 Pinal _ 568 536
Big Bonanza 10 Pinal 568 537 s

The 50 claims make upda.n area of approximately 1,050 acres.

The property can be reached by a fairly good gravel road maintained by
local ranchers.

\



REGIONAL GEOLOGY

The Gorilla Property is on the western portion of the Tortilla Mountains,
pPart of the basin and range province. ‘Thesge mountainsg consist of Pree

cambrian granite, quartz monzonite, granodiorite and quartz diorite;

Schistosity ig approximately N 159 W, dipping steeply io the west,

The quartz monzonite is zltered somewhat, and is cut by aphanitic acidic

dykes which are claasified as rhyolite.
: * )

"North of the schist monzonite contact .is a Prominent ridge of highly altered

limestone which ig overiy_ing the Pinal Schist, The exact relationship

however, is unknown at thig time.

MINERALIZATION

Three veinsg of widths from legs than two feet to over twenty feet, are
found in the Pinal Schist, in the northern portion of the Property. These
veins are in large shear zones, strike approximately N 15° W, and dip to

the west at 65°, They are conformable with the schistosity,
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Vein mate.rial consists of vuggy quartz, specular hematite with
secondary limonite and jasper.- Copper stain is noted in the material
although no copper sulphides were seen. A band of altered limestone

is associated with one of the veins.

Assays taken by Dr. A.C. Skerl returned the following:

Vein No. - Au oz /ton Ag oz/ton " Cu % Width
No. 1 | 0.17 0.10 1.24 4
No. 2 N T 0.14 T+ 0.14 * Not durnp
-, R I assayed :
No. 3 ; 0.11 0. 3 Not ! 4'
assayed

An assay taken by Marguerite returned the following:

No. 2 0.11 . 0.13 1.84 '3

The surface expression of one of the veins can be seen extending to the

-

north for manv hundreds of feet.

3

There are some old \tqorkinga in the ridge of altered limestone, but no

economic mineralization was seen. ,

Small patches and stringers of '"oxide' copper mineralization are seen

in the quartz monzonite over an area approximately 3, 000 feet by 2, 000
feet. Some fairly local concentrations of copper are included in thiis area.
With one exception the copper is found in the "oxide" form, i.e. chrysa-

colla, chalcanthite. One vein of chalcocite was noted.

Molybdenite was seen disseminated in the granite in one location.



An old exploration shaft was sunk in the monzonite south of the main
zone of mineralization. No copper mineralization was seen in this

old working.

GEOCHEMICAL SURVEY

During the year 1969, Arcan Mining & Smelting Ltd (N. P.L.i carried
out a geochemical soil survey over the property. The results of this
survey are piotted on map of scale 1" = 500 feet included with this

report.

Background in the area is considered to be 30 parts per million of copper.
Any value over 100 parts per million is considered to be anomalous.
There are five areas on the survey that are anomalous, as well as a

number of single '"highs. "

The main anomaly is of dimensions roughly 1, 500' x 1, 200' with an
individual high of 23, 500 ppm. This anomaly coincides fairly well with
the main surface mineralization. Patches of mineralization however, are

seen outside the anomalous area.

One lense=~-shaped énomaly is associated with the schist-monzonite contact.

It has dimensions roughly 2, 500'x 200" with an individual high of 290

ppm.

One anomaly is associated with the mineralized veins in the schist. It

hasdimensions roughly 1, 500' x 200' with an high of 1,250 ppm.

Two anomalous zones exist on the west side of the property. Both these
are '""open' to the west so the ultimate size is unknown at this time. In
the smaller anomaly the individual high is 198 ppm and the other peaks
at 205 ppm. A '



il

GEOPHYSICAL SURVEY

In 1970 an induced polarization survey was carrieti out by Metals,
Petroleum & Hydraulic Resources Consulting Ltd on behalf of
Marguerite Lake Mines Ltd (N. P.L.) . The survey \;vas carried

out along six lines spaced 1, 000 feet apart with an electrode separation
of 800 feet using a dipole-dipole configuration and searching to a

theoretical depth of approximately 1, 600 feet.

The results of this survey and the report prepared by Mr. Fred Syberg,

geophysicist; are included with this report.

Mr. Syberg states that there is a definite high chargeability zone near
the schist granite contact which may be caused by massive sulphides.
He further states that a rather subtle anomaly with readings slightly
abnve background is focund over the area containing thc;‘/ﬂz\fﬁice

mineralization. Mr. Syberg recommends that diamoend drilling be

used to sample the bedrock underithese two areas.

Respectfully submitted,

A
Jamev R. Glass, B.Sc.,

Consulting Geologist



APPENDIX "A"

Report on Induced
Polarization Survey by
Fred Sybarg, Geophysicist

-
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PROPERTY AND LOCATION

Marguerite Lake Mines Ltd (N. P. L.) holds an option on 50 contiguous
mining claims which are located some ten miles north-east of Florence,
Arizona on the south-west side of Mineral Mountain. The claims are

recorded in the Court House, Florence, Arizona, as follows:

Claim Name ' ' County ‘Docket No. - Page

Lost Gorilla 1 Pinal 522 451
lL.ost Gorilla 2 : Pinal - H2e 452
Lost Gorilla 3 ’ Pinal 522 453
Lost Gorilla 4 : Pinal A 522 454
Lost Gorilla 5 _ Pinal 522 454
Lost Gorilla 6 Pinal 522 456
Lost Gorilla 7 ' Pinal 536 ' 20
Lost Gorilla 8 Pinal 536 o 21
Lost Gorilla 9 Pinal . 536 . 22
Lost Gorilla 10 Pinal . 536 23
Lost Gorilla 11 Pinal . 536 24
Lost Gorilla 12 Pinal 536 ... 25
Lost Gorilla 13 Pinal - . 536 26
lost Corilia 14 Pinal - 536 ' 27
Lost Gorilla 15 Pinal - 536 '- © 28
* Lost Gorilla 16 Pinal : 558 113
Lost Gorilla 17 = Pinal . 558 115
Lost Gorilla 18 Pinal , 558 116
Lost Gorilla 19 . Pinal - 558 .. 117
Lost Gorilla 20 ~ Pinal © . 558 118
LEW 1 to 20 Incl. Pinal . 571 . 442-461
Big Bonanza'l : Pinal . 560 854
Big Bonanza 2 Pinal - 562 : 802
Big Bonanza 3 Pinal .- 562 o 803
Big Bonanza 4 Pinal ' 562 . 804
Big Bonanza 5 "~ Pinal 562 805
Big Bonanza 6 Pinal 568 ‘ 533
Big Bonanza 7 Pinal . 568 ‘ 534
Big Bonanza 8 Pinal 568 ' 535
Big Bonanza 9 Pinal , 568 536
Big Bonanza 10 Pinal 568 537 N

The 50 claims make updan area of approximately 1,050 acres.

The property can be reached by a fairly good gravel road maintained by
local ranchers.

. .
4

1
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Claim Name County Docket Page
Big Bonanza 1 . Pinal 560 854
Big Bonanza 2 Pinal . 562 802
Big Bonanza 3 Pinal 562 803
Big Bonanza 4 Pinal , 562 " 804
Big Bonanza 5 Pinal 562 805
Big Bonanza 6 Plinal 568 : 533
Big Bonanza 7 Pinal 568 534
Big Bonanza 8 Pinal - 568 535
Big Bonanza 9 Pinal - . 568 536
Big Bonanza 10 - Pinal © 568 537

SURVEY SPECIFICATIONS

Instrumentation:

The Induced Polarization equipment used was 2.5 kw. pulse-type trans-
mitter manufactured by Sharp Instruments combined with a Scintrex '

Newmont type MKVII receiver.

-

Type of Current = = " Direct current broken at"
. | periodic intervals
Pulse duration - "~ 2 seconds "¢current on"
| 2 seconds ''current off"

Alternate puls es have
reverse ﬁolarity

Intégrating time - : . 650 milliseconds

Delay time - . 450 milliseconds ' : Y

Maximum available
current - 5.0 amps

Measurements taken in the field were:

1, Current flowing through currént electrodes C1 and CZ'



2. Primary volté.ge, Vp, between measuring electrodes
during "current off" time. V‘s divided by Vp gives the apparent

chargeability (Ma) in milliseconds.

The apparent resistivity is calculated by dividing Vp by the current and
multiplying by the geometrical factor appropriate to the electrode array

being used.

Electrode Configuration:

The ;antire survey was carried out using the dipole-dipole configuration

or array. The current electrodes Cl and C2 and the potential electrodes,
'Pl and PZ are moved in unison along the survey line. Current is applied
to the ground at two points a distance (a) feet apart, The potentials are
measured at two poipts (a) feet apart, in line with the current electrodes.
The distance between the nearest current and potential is an integral
number (n) times the basic distance (a). For this survey "a'" was chosen

to be 800 feet and '"n" values of 1, 2, 3.and sometimes 4 were used.

The product of "'n' and "a" is a rough approximation of the maximum
depth of penetration. Covering the survey area using multiple separations
provides more information as to depth, dip, location and metallic

distribution of sources than does a single profile.

Presentation of Data:

The survey results are plotted in the two-dimensional ""pseudo-section"
manner with apparent resistivity in ohm-feet beiﬁg plotted above the survey
line and chargeability (Ma) in milliseconds below. This method of display
is not to be-taken as the vertical section of the electrical properties of

the ground surveyed. The electrode separation is only one factor that
determines the depth to which the ground a;.ffects a measurement. It is-
rather a convenient way of plotting all the data, ewpecially lines of limited

length.



The reading for any given set up is the mid-point between the centre

point of the current electrodee and the centre point of the potential electrodes.

Contour plan maps of the apparent resistivity and chargeability were also

plotted for n= 2.

The data received by the author of this report is believed to be accurate

and the survey a.ppeé.ra to have been well executed.

INTERPRETATION

The interpretation was based on a study of the existing chargeability
and resistivity data both in '""pseudo-section' as well as in contour forra.
Generally, highest priorities were given to anomalous areas having high
chargeabilities and low apparent restivities along with greatest lateral

and depth extent.

The two-dimensional '"pseudo-sections' were mainly used to obtain

.information regarding apparent dip, depth determinations, andvertical

distribution of metallically conducting material along the lines surveyed.

The contour plans provide information concerning strike, true dip,

laterzal distribution between survey lines and were used to correlate

chargeability and resistivity with geological and geochemical data.

SECTIONS

line No. 1 The maximum apparent chargeability was 15 milli-

. seconds which is considered above a variable back-
ground chargeabilify across the 'property of an estimated
maximum of 6 milliseconds in the area of this line.

The shape of the profile suggests a good anomalous

. condition due to an I. P. source with an easterly dip



Line No.

Line No.

Line No.

Line No.

| * Line No.

R —

in the direction of the line. It is suggested that

the vertical extent of the I. P. source is greater

than 800 feet since no '"double peaking' is evident.

There appears to be some correlation between low

resistivity and high chargeability.

This line should be extended beyond the 11.2 milli-

second reading, for n = 2, at the eastern end of the

line in attempt to show a similar condition to that

along Line No. 1.

There is a good correlation between

low resistivity and high chargeability. along this line.

The background chargeability appears to charge from

4 milliseconds in the we(stern area covered by this line

to about 7 milliseconds at the eastern end. Therefore,

. an anomalous condition exista at the eastern end of

this line which is open to the east. The correlation

between resistivity and chargeability is not significant.

No apparent anomalous conditions seem to appear

along this line.

No apparent anomalous conditions seem to appear ‘

along this line.

The background chargeability of the area covered by

this line appears to be of the order of 3 milliseconds

suggesting an anomalous area in the neighbourhood of

station 8 W.
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Since only the reading at 16 W may be suggesting

a continuous anomaly, some detail surveying should
" be done in this area in order to verify the high value.

There appears to Jbe no correlation between low

resistivity and high chargeability.

CONTOUR PLANS

The contour ‘.map for n = 2 suggests a high chargeability trend across
lines No. 1, No. 2 and No. 3. In the neighbourhood of station 8 E along
line No. 3 this trend coincides with a granite~schist contact. Along Line
No. 2 this coincidence is fair, and along line No. 1 there exists no coinci=-
dence. Consequently, it is believed that the I. P. sources.may not
necessarily be related to the contact. The pattern of the contours in this

area suggests an I. P. source which dips in a N. N. easterly direction

and has a W. N. westerljr strike. Along Lines No. 1 and No. 2 the anomalous’

pattern coincides with four geochemical anomalies striking in approxi mately

the same direction.

A rather subtle enomaly may be suggested along the baseline and between

Lines No. 3 and No. 4. The relief of this pattern is only slightly above
background; however, it coincides with an anomalous geochemical condition.
Since an electrode épacing as large as 800 feet was used it is possible,

when using a 2.5 kw. transmitter, that anomalies due to interesting
mineralization could be subtle due to averaging over very large volumes.
The author of this report has in a number of surveys made such

observations.




CONCLUSIONS AND RECOMMENDATIONS

mineralization. The coincident geochemical anomaljes and favourable

rock units seem to support this guggestion,

Mineralization in the anomalous area could be massive in the area of the

granite-schist contact. Ia the granitic rock units the mineralization ig most

to investigate the sources of the I. p,’ anomalies and the geochemical

- M -
' anomalies. At leasgt three diamond drill holes should be spotted to investigate

the I. P, anomaly crossing lines No. 1 ang No. 2. Also, a drill hole should
B -OF LMPeTACE
HotE spe-fedT (S
arse-
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PHASE II

Diamond drilling, 3,400' @ $10.00 /£t

Drill pad preparation and bulldozer work

Engineering and Supervision:
Living and ‘é.ccommodation _ g
Administr‘ation and Co@municatiop
Sampliag and Mappiag -

-

Vehicles

Contingencies

PHASE II TOTAL

PHASE I TOTAL

GRAND TOTAL

$34, 000. 00
$ 5,000.00
$ 6,000.00

$ 1,000.00

$ 4,000, 00

$ 1,000.00
$ 1,000, 00

$ 5,000.00

$57,000. 00

$29, 000. 00

$86, 000. 00
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be spotted on the baseline and between lines No. 3 and No. 4. All core

holes should be drilled to a minimum of 800 feet vertical.
Respectfully submitted,

=

' . Fred J. Syberg, B.Sc.,
November 15, 1970 _ ~ Consulting Geophysicist
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PRELIKINARY REIORY ONM

MINERAL HILL INVESTRMENT ASS0CIATION'S GROUP OF CLAIMS - FINAL COURLY,ARIG,

. ¥RZD He PURKINS, MINING EMGINKER, REGIZTERED, HO. 368

STATE OF ARIZONA, No. 918 North 2nd St,,FHOX LIX ,ARIZ, \95 o

P | - el
-

SITUATION:

The twenty~four lode mining claims this report covers are sbout fourteen miles
in a porthezsterly direction from Florence, irizona, a station on the Southern Paoific
ReRs and in Hineral Hill Mining District of Pinel County, Arizone,

When surveyed by the Govermment, these claims will be located in Township 3 S g

South, Range 11 Eest, Gila and Salt Rivor Base and Meridian, 3ections 16,17,21,22,
See Topographioal Map which accompanies and is a part of this report.

- QLATIESS

The claims comprising these holdings consist of twenty-four lode mining
elaims end cover a total area of five hundred and twenty ecres.

JONES KNOB, WARYLAND, LITTLE JOY, IRONWOOD 3PRING, THREGA, OLD QROW,
YURON, INDIO, PEACOCK, ROCK HILL, NE# ORLEANS, PAFAGO, RAIN BOV, APEX, MISSOUFA,
LUCEY BOY, DODOE, SUN RISE, FOP EYE, ATLAS, BIUS RAGLE, FRANCES, UNGLE TEED, ST.
MQMC &

I?roopecting for high grade ore production has been carried on for the last
35 years on this ground, there having been eeverasl owners during this time,

TITLES: : A
The titlos ere held by the performsnce of annusl assessment work. So far

as gould be determined on the ground, there are no adverse cleims., No abstract of
title hes been made for this report, but an abstract should be mede in the future

- and before much money is spent.

ROADS:

A fair wagon road 14 miles long connects this group of claims and Florence,
the nearest supply point. Munns siding, the nearest railrosd point, and 1s only
1200 yaxds from the ground and has a deily passenger train service each vay. A
good highway to within six miles of this proparty makes the propsrty easily aoc-
coasible, The heuling costs from Fhoenix, would probably be as cheap as hauling

 fron Flovence end espocially while the hauling is only one way. Carload lots

will only require a haul of 3} to 4 miles haul to the mines and less than a half

- mile to the mill from kunns siding on the S.P.R.R.

.| OLIMATE:

The claims are from 2000 to 8000 fest above sea level. At this clevation the
desert climate is very mild with but three warm months during the yeer. During

these months the weather 18 not hot enough to interfere with the work and the

nights are usually cool, Thore is no snow in the winter and the average rainfall
during the year is ebout throe inches. The climatical conditions are exceptionally
favorable and the work need never be interrupted by unfavorable weather,

WOOD AND WATERS

.. These claims end surrounding aroa will furnish wood in linited quantities
fay domsstic purposes only. Water furnished by two shallow wells on the ground

4 will take care of the camp needs for the presemt. The Gila River, south of the

proy arty a short distence, will furnish all the water the property in its operations

i

¥1ll ever need.

Gk
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LABOR?

The wages for miners have been reduced in some districts of the state, often
rasulting in strikes snd delays, thereby increcasing the net costs. Good steady miners
gan be obtained and kept satisfied on §$5.00 per day. This price can be used as a
basis for estimates of mining costs, After the camp is well established and outfitted
it might be possidle to reduce labor costs, but in a new camp good wages will have to
be paid in oxrder to get competent miners, Iliuckers, laborers and car men will command
03.00 to &4:50 per day.

BQUIFUENT

With the exception of a few hand tools and living quarters for a very small
force of men, the property will have to be entiroly reoutfitted, The present roads
are in feir shape and before it is necessary to move large loads some work must be
done on the road system.

TOPOGRAPHY

These claims cover am area of aboubt 520 acres on the Southwesterly slope of
Mineral Mountain end drainage is southerly into the CGila River, about 3 miles awey.
There 18 an approximate difference of 800 feet in elevation belween the higheat and
lowest points on the property. TLis erea is in the nature of e aloping plain or
bagin cut by numerous gulches and an occesional small butte standing up two or three
hundred feet above the surrounding country,

GEOLOGY AND COMMERCIAYL CONDITIONS:

Accepting the classification of the general formation as made by Clyde F. Ross
of the U.8.Geologicel Survey of the Lower Gila Liver Region, the fomations are Pre-
Qambrien and Paleomoic age and as a whole is called "A Basal Complex".

The Mineral Hill Investment Assocletion's ground parsllels and partially

covers a wide, much dbrecciated zone composed of a liminated formation of granite,

gueissic grenite, schist, dolomite, lims quartz, quartzite and diorite. This zone

is bounded on the weast with a large body of grenite and on the east by schist, The
two large principal dikes or veins cut the lime beds northerly end southerly and
parallel the granite end schist contacts to this zone, one of and parallel the granite

and schist contacts of thiz zone. One of these dikes stands up some 100 to 150 feet

bigh sbove the surrcunding country end dry washes, and presents a bold outeropping
for a distence, morth apd south of over 6000 feet on this ground or group of claims.

Sevezal other veins or dikes are strong end continuous, and ronge from eight to seventy
" feet in width, with fair values in lead, gold and silver unifoimly disseminated
_throughout the entire width, The outerop of the large vein shows good values, not

only its entire width but for a length of over 6000 feet, All indications point to
the permansnoy of ore walues for great depths, The large quantities of ore, both
longth and width and becausoe of no overburden, cen boe handled by steam shovel oper-
ations, By operating in one or more open cuts no difficulty will be encountersd in
furnishing ore for a 60 ton plant or even more for a considerable time to come.

DEVELOPMENIS ¢

' Ths ore body which is 61 feet wide in the luba Lode Claim is particulerly
developed by means of an open cut 28 foet lonz, 16 feet deep end 10 feet wide, At
the south ond of this deposit is a shaflt about 50 feot deep bottoming in ore, also
a oross tunnel driven across the vein at the wash level. These dovelopments come
vined, expose ore for more than 100 feet in depth, snd 61 feot wide. The above
desoribed vein continues on north zoross the independent Lode, Griental lode, across

the northeast corner of Tip Top lode, across Strip lode, thiladelphia Lode, Australia

S L T S Y T Ty A T
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Lode, Blue Front and Good Snough Lode Claims. Openings consisting of open cuts,
tunnels end shafte of various oizes rrove this a vein of continuous commsreial
ore bodys On the west side of this group is = large vein or &iks, celled ths
Jones Load and is continuous scross the length of the claims, 3an Francisco,
Silver Spray, Malacon and tho Malebon lode Claims. 4 100 foot shaft et the ex-
trome south end of the 3an Francisco Cleim shows ore continuously to its bottom,
end surfece showings indicate = vein from 60 to 70 ft, wide, At or near the
south end of the Claim 3an Francisco is a tunncl driven 60 feet long in a north-
east course partially crosscutting the vein showing ore all the way, but not yet
reaching the west limit of the ore body. Surface croppings above the face of this
tunnel show the vein to be 70 feot wide. The openings on the Silver Spray show
good velues, and of vein width of about 60 feet, A shaft sbout 200 foot deop on
the Malacon lode Claim, this shaft is fitted with = stesm boiler hoist and come
pressor. A tunnsel on this claim driven 75 foet long, driven parallel vith and in
the vein on an enriched sezl of steols galena about 2 foot wide, which gave the
surprising valus of $98,00 per ton.

A 1ittlo north of the 200 foot shaft is a 8lightly inclined shaft exposing
§ ft. of high grade ore, an¢ still six fect of high grade ore on the- footwall side.
The quantity of mill ore of this inclined shaft indicates it is at leagt 50 feet deep,
or perhapa deepoery, In addition to the above mentioned openings on tho Iuba and Jones
voins ares numerous open cuts, a shaft 100 fest deep and tunnel 75 feet long, all of
which ere importent in developing a property, but these are all developing a mass
of ¢ross breaks of more or less unimportant rarallel ledgos.

ASBAYSS

_ No attempt was made by the author to thoroughly sample this property at this
time, but sufficient sumples were teken mcross the largor ore bodies where the low
cost mining operations could be carried on, such as open cut or steam shovel opera-

tions. One semple of several tons made up from samples from £0 dumps on the property
- was taken for genoral purposes; one split sent to Phelps Dodge Company for them to

base a contract onj onesplit was for concentration, ate,

Heme Width load® CGold Ozma, Silver Ozs, Cu. Zu, Values psr ton.
Iuba Cut 26 fte 3,85 0.01 1,08 0.2 5.4 $12,25
Iuba Dump £65 ft. 8.8 0,01 0.2 : 12,46
lend H411 8 " 10,65 0,02 13.44 21,50
Long Ohance 8 " 8,00 0,08 1.80 4.19 E3,76
8an Francisco 26 " 3.8 0,01 - 0.5 ‘ 4,48
. Silver Shaft 20 n 6,8 0,02 1.0 9.45
Silver Spray 14 8,8 - 0,01 1,0 84,00
Jones Lead #1 30 3.3 0.02 4,5 12.35
L " #2118 n 5.0 0,02 244 2e 4,5 8410
" " 4330 " 646 0.01 0.2 465 13,80
Phelps Dodge Av.Sample 10,3 0,02 348 15,56
Concentrates from
20 pamples 7 to 1 67,40 G54 S 88,90
AFFROLIMATE CO3TS:
Concontrating end sempling plent (5C) Tons $£2,000,00
Mine equipment complete ' $11,000,00
Laboratory eguipment, roads, etc, £,500,00
Cost reserve oporsting fund ' 12,500,00

Tobal w v = w o oim 5 748,000,00
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Basing further coste on e semple, gravity flow, B0 ton concentrator and
ore whose values as mined 4is $12.00 per ton (a safe estimated avbrage),
Cost of minirg and hauling 1.50 per ton or $75.,00

Cost of milling 2000 " v " 100,00
Cost of shipping end
Bmelting 1,15 ¥ ron 57 460
20% loss of valuo in
concentrating 2.40 " " v 120,00
Royalties based on net
roceipts 04366 " 18,30
Depreciation besed on '
10% net basis »33__ 16447
Totel costs _$ 7,746 $387.87 per day
Grosa value 60 tons
ore at 212,00 $600.,00 per day
Total cost less royalties
end depraciation 3358450
Net profit per dey %v.&o
Net profit per year oporation $89,000,00

CONCLUBIONS

The prospects of developing a large deposit of commercial ore are more than
favorebls. The surface indications, the character of the veins a2nd its Geologio
vrelations indicate a desp mineralized zone whose value will inerease with depth,
and whose surface croppings now indieate it to be 6000 feet,or over, long and 20
fest wide. No change in the cheracter of the need be feared with depth, as the
fipal form, sulphides, orop on the surface.

The ore presents no compliceted metallurgical or ore dressing problems, and

., even higher extraotion of values than £0% should be easily obtained efter construction

and operation of plemt, allowing mmpegemont to become thoroughly acquanited with the
ore. A profit of §4.94 por ton may be expected after all chargea have been made.

A half million tons of ors ebove lovest present workings may be assumed as aveileble,
and many times this tonnage available through shaft work., The price of the mine and
goat of mill 48 small considering the extent of the deposit and the uniform value of
tho ore, and the probability of daveloping a vory large mine operation. It is unusual
to find a mining property that will return profits from the beginning. A large in=

© yestment ordinarily is required to prospect the ground, and much time consumed, In
this case these problems are alrealdy solved and profits may be expected just as soon

as milling operations are started. For the reasons just given, this group of claims
pesommends itself as e legitimate mining investment, worthy of the nscessary expendi-

‘ture to plece it in the dividend earning elass of mine opsrations,

Signed Yred H. Ferkine
Congulting lining inginesy |,
Registered (ining ingineer, 7268
Stete of Arizona

Date - Fhoenix, Arizons
August let, 19288,
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THE OKLALOMA COPFZR COMPANY'3 PROPERTY, PINAL COUNTY, ARIZONA.

MADE AT THD REQUEST OF MRls E. Ve REISS,

120 Liverty St., New York City (10 b5
[+

pory
[

LOCATION

Is on the west slope of Mineral Hill, 14 miles N. Z. of Florence, end 4} miles
north of the Fhoonix & festern Railroed, a branch of the Santa I'e Railroed, which
follows along the Gila River. ¥agon haul to Frice ReH. St=tion 6 miles distant,
would not exceed one dollar, =nd fraight rate to the Humboldt Copper Smelter vear
Prescott, Arizona, about two dollars per ton. There is talk slso of another smelter
being instelled at Florence by the Superior iiining Company, which is now shipping ore,
Ores from the Oklahoma proporty would find a roady outlet to the Gile River over the
present wagon road ox by the installation of a tramroad,

PROPERTY
18 300
Embraces 86 mining claims, in the form shown of Figure 1, covering 480 acres
of ground, held under location title of record at Florence, the County 3eat of Pinal
County, Arizone.

CEOLOGY

The rTock formation of the district is chown in Figure 2, An extensive granite
erea to the weat is succeeded by a width of aboutbt 4,000 feet of mica achist, lying
on the west flank of X¥ineral Hill, this schist being the rock on which the wveins occur
&24 valunble portion of the seme is all covered by the Oklahoma Company’s claim,

This hill iteelf is a porphyritic rock (rhyolite), and to the west are found
successive dikes of the same rock, 10 to 60 fest in width, having a trend of ebout
“. 20 d'g. w.

The porphyry uplift has tilted the schist beds to an angle of some 30 degreea
to the west, and also resulted in several very strong fault fissures parallel with
the dikes, end with a quite uniform dip of ebout 70 deg. to the west,

The fissures form the present veins of the property, and sre charsctorized
by a hard quarts £illing, which has roplaced the schist and from the hardness of the
quartz as well as the dikes, compared with the eoft schist, hes resulted in = bold
voin and dike outerop, which I myself have traced on the surfece for 2: mlles, =nd
they were gtill going chead in a northerly diroction,

The quartz vein filling is largely of the typleal vein "ridbbon structure"”
and slickenside wzlls indleate extent of the fissurcs to preat depths, IThe veins
are from 2 to 20 feet in width, and sometimes heve a parallel vein at e distance of
50 feet or less distsnt, and on one hill, locally known as Jone's Knob, an outerop
of vein 190 feet in width is disclosed, consisting of alternately bands of guartz,
lime and achist.

In addition to the quartz, thore is also a large emount of hematite and calcite
in the vein rilling, and to the west of the Hellacon vein and seperated therefrom by
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BQ feet of schist, are two parallel 5 feot veins of almost pure celeite, which the
83 Ite vertical shaft has penetrated for the last 20 fest, giving rise to the ime
pression at the mine that the underlying country wms limestone, dut it is evident
the shaft will soon pass through this lime an? again enter the schist,

DEVBLOPMENT

Consists principally of two shafts 100 feet cach on the two most prominent
veins, to-wit: the Mallacon end the Australim, with some drifting and crosscutting
es shown on Figures 3 axd 4., A vertical shaft on the former wam and still is dry
dowm to 85 feet derth, at which point weter was emcountered so that further sinking
has beon disgontinued until a pump and hoisting plent cen be installed., Whothor
this is tho present permanent water level is uncertain, but the original water level
which demarks the sulrhide from the oxides zone is probably some moderate distance
below this, There are also numerous shafts, tunnels, etc., varying from 10 to 40
feet in depth, which show more or less mineralization,

The Australia shaft is sunk on the vein but just under the heavy quartz body,
the entire vein being cross-cutted at the bottom,

The Mallacon shaft is sunk in the schist just under the vein into which it
brocke at interv:ls, as shown in Figure 4, the red portion showing vein matter,
while the shaft, drifts and other workings are yellow, both drifts being driven on
the vein.

[

J No wator has yet been encountered in either the Australia or lallacon incline
ﬂbﬂt 8.

|

: [ No ore in commercial quantity has been yet opened up upon the property, and
ke not likely to be until the workings are cerried bolow water level, for the reason

stated hercaftoer.

What ore is at present disclosed consists of the rich high grade coppér car=
‘bonates and glance, which 48 found near the surface in most of the shafts chown on
‘Figure 1, and supplied a few tons here and there, which was shippod at profit,

! Assays of any value up to S0% copper eould now be obteined from a large nume
‘ber of ths various holes and cuts, but such assays would mean nothing commercielly

. on aeeo of the very limited quantity of this ore at the surface, its presencs,

_however, being indications of copper mineralization whlch may be ressonably expected

. below ehd oxidizod region.

Associated with this copper there 1s also an appreciable guantity of gold and
_sllver, and in several places on the property there has bsen found a heavy gnlens ore

earyying some silvers I em infommed that one small shipment of 2 tons from the Iuba

claim showed 64% lead and 13 oz. silver per ton from e & inch streak at 30 feet depth,
but this is now under water,

My sempling of the two 100 ft, shafts embraced the full veins widths, and in
the case 0f the ‘udtralia, took in only the mineralized quartz, which elternates with
schiat ag shown in Figure 3,

The senpling was done meinly as a matter of precaution, and not with an axpact-
ation of pommerciel values, for it is elear that most of the copper originally in the
veins above the water level, had been leached and carried below, a small quantity be-

- O -



ing reprecipitated as high grade carbonate and glence near the surfece, as pre-
viocusly stated,
4

On the map are marked the sample numbers, followed by the width of materisl
eanmpled, then the values of the gold end silver contents in red figures, in eddition
to which there is a &mall copper percentage, samples 4, 5, 6 and 7, averaging 0.5%,
semples 15 to 18 0.3%, and samples 19 to 21 --~-%, Thoso samples show an average
gross value of about §4.00 per ton, with present price copper (24¢) not pay ore to
be sure for, as previously stated, any pay values in copper must be looked for in
the sulphide zone below water level, but the samples do indicate this, namely, a
genornl mineralization of the wvein, which with other roaturea hereafter mentioned,
gives promise of a mine with deeper development.

VALUZ OF PROPERTY

It is evident, thon, that tho velus of this property depends upon how much
copper has beon leached from the upper portions of the veins, end from portions
long since eroded and carrvied below the water level from the action of the surface
waters, ond this fact con be ascertained et moderate expense by sinking the two
100 ft. shafts, for X do not anticipate it is far down to this secondary enrichment,

In order %o see whether any information could be obtained fyom other proper-
tiecs in the vieinity, I visited the Alto i, & 3. Co. workings shown on the map. An
adit 600 feot in length has boen driven along the vein in one place, dbut its greatest
depth below the surface at no point exceeds 150 feet, and shows nothing but a strong
vein with evidence of leached coppor contents., A 100 ft. shaft on the Alto property
farther north, has just roached what is the present water level, and as this vein is
a continuation of the Mallacon vein end shows great astrength end unique filling, I
have shovn a sketch of same in Figure 5, The vein £illing is mostly manganese and
caleite. Galena ore carrying silver is found in bunches, and adjoining this i & band
- of Wolframite ore (tungeten) from 2 to 10 inches thicke The vein itself has a strik-

ing appearance from 4ts black color dus to the manganese and shows intense minerali-
zation, Thelr eaet vein looks the most promising for copper, bdbut, as everywhere elae,
" has been leacked in the upper workings,

CONCLUCIORS

The vnﬁge of the Oklahcma property then, cennot be predicted from anything now
in sight, no more than could the valuable copper veins of Butte, Montana, which are
usually leached of ell copper contents in the upper 50 to 300 feet, leavin& only a

- quarts filling carrying some gold end silver,

In a 1imgatono formation, leached copper values are often indigated by an
iron eapping. In a granite or schist formation, however, when such leachins occurs,
nothing ic ofﬂen shown but the quartz £illing, end in this respact the veias on the
Oklahoma propdrty clossly resemble thosec at Bubtte.

My exanination of the property gave me a strong impression of unusual con~
fidence in thé ultimate success of the property, based largely on the following
faotas

\ lst: The unusually strong, healthy looking and lerge size of the veins, as
now disclosed at the surface, and down to a depth of 100 feet,

2nd: This strength beinyg augmented by the fact that the vein fissures cut
aoross tho schist atratification and are not interbedded with it,

.3 -
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Srd: The pressure of so many porphyry dikes, of various ages end verleties,
from rhyolite to diabase, the more prominent ones only being shown on the map.

4th: The numerous deep crusts of carbonate of lime foung in many places on
the property at the surface, indication of the existence of o0ld springs and a once
active water circuletion.

Sth: The guite general mineralization of the veins throughout their length,
as shown by the high grade eecondary copper in small quantities neer the surface,
and by the values obtained in the sempling.

6th: All of the above facta go to show strong veins which will, without any
question, be persistent in depth, end the evidence of copper leaching in the upper
regions, now shown by that psculiar reddish stein common to such occurrences, gives
mach asgurance that it will be oconcentrated at lower depths in commeroiel bodies.

o one can help being impressed with the goneral bold and strong festures
which present development discloses, which is more borne out on the grount! than any
description can convey.

For a mine not actually producing ore it iz the best looking thing I have
soen in many years, and I believe the property has the making of a paying mine,

Respactfully,

WIN ¥ CHASE,

Mining fngimeer.

Dm‘r. Coloey Dece 11' 1906.
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