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Quartzl te wi th the basal Barnes. Conglomerate. ". r·1escal 

Limestone and 'rroy ~uartzi tee The thin basal tic layer on 

top of Mescal Limestone recognized ln the Superior area is 
I 

not exposed in this reglon. Generally, ,· the Apaohe Group 
, . ' ~' . 

dips steeply to the east unde.r Tert1ary volcanic cover 
< i q ~ 

and its exposure is" .confined .to a t:ta~row nortl}-:south 

'i'" ~ ':.· .. ~·t!~ .. ~ ~ ..... ".~,~~~~ren~lng belt . in,*" fele,~raph c~~y~~ in th~ .po~th:aste.rn:f 
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.. portion of the quadrangle. ·.Y "l~" . ' .. ,. " . • 1 • • ,': . ' :"' •• ;.\~, ~,;;;' • 

: .. i '" ,..... '... .f' . " - ' '''',' .. '. ..r' . 

The e.ntlre yo~nger Pr~cambrlan 'sedlmentary sequenQe ~; 

~.nd to some extent the "Pinal Schist hav, beeu intrud.ed 
'·i~)a.":"" w

f
..· . ~ 

'; ... -. ... , 

.. ,' 

extensi vely by diabase s111s. I'heso sills forced " their 

.way '11P ' along bedding surfaces," : f~~lt t planes. and other , zones 
'f 

of l'leakness especially in the , ?loneer ·Shale. th~, uPl')'er : .... 
• • .';' " -c .... -,. ..... 

portions of the " u~ipping Spring Quartzi te and the ~Iescal 

,l..1mestone • .. As a result -the entire ' sedi~entary seque~ce .: ,r ,-'.-

became dilated. The ~bsplute age of tq~. > diab~se inl:~usion . 
0#>... 'ttl '.. ( . ., ! .".~~. , Jt.. 

' ienot ~nown in this part1cul~r ate~; ~however. f~om the ', 
•• ,~ t t . t' ~''I, ~t .... , '\ ' 

strat1graph1c relation'ship 1 t is eVident. that the diabase 
. . ". ~:"".. ':P . 

must be post-Apache pUtf probably 'Ore-Devonian 1n age, as 
..... ~~ ;. ,<-<\,' "'" • .'" '. - .. • .}I~-"" • ~:\1-r~ 
fs indicated in the Magma rninEt ?!ft Superior ('H. J. stee,le .• 

~;i. .... . ,,', > ", 'P" "~~,... ' •. r, '.'.'... l, ~ ", ",;, . " .. ' 

1952). In the Sier.ra Anaha mounta1ns ~-the dlabase ' 1s,~ 1200 
<.'/1: 

,. 

.' ; 

million years o'ld (ramon. , Livingston", and Er1ckson, 1962) . " 

No Paleozo1c and Mesozoic rooks are expose1 in 

the ~11neral :'iounta1n quadrangle, but indirect fleldevidence 

indicates that they probably exist be!lea~h thel--hyoI1te-
-/ 

dacite flows to the A \, . 

...... 
K· • 

,,' 

.~. ';~. 

, 
~ 

. ....,\,.:. 
" 

. , 
" 

.I·v 
1\. "10 

~,~ 

.. \ . 
'lh; .. .. 

i •. 
,f; 

" I 

-' {:. 



" 

of 0 

." 

-. c,. 

" .. ' ,'" 
:' " 

,. 
9 

. number of Tert1ary apl1te. d10rite porphyry and andes1te 

porphy~y dikes. and lrregular masses of rhyolite are found 

intruding the Pinal Schlst as well as a quartz monzonite 

stock of uncertain age in the western and south\'lestern 

portIon of the area. ; , . ' . 
The lates,t volcanic event ls man1fested ln the 

. , 

extrusion of felsic lava flows and tuffefwhich 'atta1n a 

,t. 

\ '.,~. . 

. ' ". thickness of about 800 feet: tn .the ·' Superior area the 
........ . 

1 

J. ... 
~ . ',. ;,.' 

! . 

.'" 

t, . , 

. ' 

. ~ -
i,/ ", 

'0' 

J ~, ..... ~ 

...... ...,' <-.;it 

,. ",., · .~~cite . is up tO~~20?-'r: f~et ~l?-~cli,J How~ver~ r-e rema1ns· to 

be" deterniined whether 'the daoite ,ne~r super1o}1,~~d the 

I 

. .. ', . • • : ]} ~ '. f.t.. . • ',' ~ ... 

rhyo11te flows in the Mineral Mountain area are actually 
~~ . ~~ ~-

equ1yalent 1n age~" Mrs. -Nelson (oral oommun1cation) has 

good evidenoe tha~ the rhyoli te ," flo'ws and tuff.s in the 
• • I~. ~ I 

Pioketpost Mountain area are younger than the daoite. 

A oharacteristic featur~ . of the investlgatedarea . ~ 
is a north-northwest,' ~:endlng epi th~rmal vein ~ystem that ' 

~/ " oO,ouples earlier:"developed . tension oracks and Ifraul t zc;mes 
". . .... 

":j~l . 
. ;' .. within the Pinal~ Schist. The . gangue consist's of quartz. '., 

' .. 

~; oalcite. barlte. chalcedony, and altered schist fragments. 
. ""'-;-, _. :v 

)'i 

" 

Ore minerais l.nclude ':galena., tfi"anganese OXidrt!~ " hematt ,te:;' 
. . .. A .< 

. . < ~ _ .: t '<> I~ " . ~ '.:it.... .-

,q<)pper carbonat~.s. and, .,. co.pper ." s.\licate..~ .. Loca~.l~,.. ·':.~ome , 
. . - "~, l . £.." ~ . ~. 

,', , 'f .... "" R' 
fluori te is present. f 'the veinS ' have been mined in the 

past especially for their silver content. · Limited min1ng .. . 

'-'1 

operatlons are carried out at the pre8~J1,t time in Martinez , 
• lr , .I, .... 
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The extens1ve ve1n system may, have or1g1nated from a north-

north~est or south-southeast stress direct10n which caused 
r , 

the development of a tensional force normal to th1s stress 

direction. The resulting tension gashes may then have 

served as channelways for the ascendllng mineralizing . ~. 
~ .... I 

solutions. ., ...... . , 
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'." OLDER PRECAMBRIAN PERIOD 

~ . 
P1nal Sch1st 

t. v' 

" . . , 
?)~.,.l""'.I1"t!· I .. 

, . -'I ~''''') •• , 

.~ " J +: .... '. 
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In the investigated area the Pinal Sch1st is the 

,-most widely exposed un1 t. " It l ,s found especially 1n the 

,western :.andc~ntr,al 'E~'rtfon " .. ~!I:~ the Nlneral M'~untain qua(~";; 
'", ._;ft ... '," , . -p..' 

rangle and comprises about 60 per cent of the mapped are'a. . -, ~ 

cf ', ' 

,'iI" 

To·(\the south the schist 'ls 
"', 

bounde<¥"by"' precambrian irltrus1~e . ,.' ,. 
an.d Terti~ry extrusl ve rQcks, ;; to .the ' east by 

~" . 
y'ounge~ Pre';'; ' 

"~~ . '. 
.. . 

cambrian sedimentary rocks, but to ·· the north and west the 

schist extends bey~nd the limits of tl}.~ quadrangle ' and '.' 
'. 

continues into the Iron Mountain area and d1ps under , 
, < 

'., 

recent gravel cover. ' 

The type local,i ty for, the Pinal Schlst is ' ln the 

Plnal l'1ountains south Of Globe, G1la County, Al'1zona. ': .. : 

where 1 twas flrst .described ,by Ransome ln 1903!" There /i_; 
• oJ-:!,. I • 

the sch1st is 'flne gralned, !ttrongly foliated '~d ' consists 
.JIiW .. • ,~1' Jr" f..·. \;:."z 

mainly of muscov1 te ' and quar.t~ •. _ The foliat1.on 'trends · ~re-
. ,~. :. ..... -:0:,. ., _. '1,: • ' $~(~ .j ~ {. ""'~,.-

dominantly northeast and probaqly repr·esen~!t· bedding of l~ 

the older Preca~brian sediments. 
,) 

" . 
'" 

• ,''1'' 

The Pinal SCh'lst tn southeastern ' Arizo'na is con-

sidered to be of older Precambrian age because of the , 

presence of granitic 1ntrus1ons that y~elded an older 

Precambr1an age through various radioactive ' dating methods. 
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The schi st exposed in the r-l1neral Mounts in: quadrangle 

indicates the same characte·risttcs that are present at the 

type locality~ hence, it 1s also considered · to be of older 
.. 

?recambrlan age. 

The schist is the only true metamorphic rock unit 

~ found in this ar,ea ~a;;:d reflects reg~ona.1 dyna!Ilometamorphi c 
.. 

.' · condi tions during older pre~ambrian time. 
.... 

The rock varies 
:~ • < ~ • • 'i' 

. ~ in ' compo;1 t10n from a niUBco'Vi te:';albi te ::;:-quartz" schist, a 
" I, .' • 1-, 1 • • , 

~ . ~ .r 
cordieri te?-muscovite-qu~~tz <'schist. to an .almo.~t pur~ , . 

....... ' 

, ~ 

quartzose schist. ,1:;o'oally,' bands :Of amphlboll te are present 

within the schist that parallel the foliation • 
." 

In the nqrthern and .central portion of the mapped 

area t~e schlst follation has a definite northw~~t direction 

which changes into a .more easterly trend as .Telegraph Canyon 

is approached. In the . sou th~m portion of the map a nor~h- . 

Th& sch+st has ' been intruded oy 
,. 

easterly trend, predominates .• ' 
'. , . 

many 1rregular ~asses of diabase and rhyolite along 'north~est 
<" 

trending" fracture zones. Several quartz, p,egmat1 te veins are 
, . :r". \~.~, .',' 

exposed south of , Cottonwood " Canyon. ~l'ld a s1ngle mass1 ve ~, 
\1:. ~~.'~. '''"'., -.' ,.,.~ '" • • . or .. _.Z". .: .~.~ ~,..' " If;t ... t '- .. • 

quartz plug ,1s present 1-n the northwestern ' c.omer of ' the map. 
• • ~~ 1 '. 

'~ 

". \ 

These quartz concen,trat1ons may l"et'resent remobi11zed s1l1ca~ 
~ "', ~.' 

... 
"at depth as a result of metamorphism and "subsequent" 1ntruslon . -
along fractur~ zones. On the other hand, they may ,be related 

to the later rhyollte intrus10ns compris1ng a sillca r1ch 
.' 

phase. In ~ny event, the quartz accumulat10ns certal~ly do 

not represent orlg1n*l . sed1me~tary ' features. ~ 
. • ~ .. .t.,.... ~ ~. . 
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Small intrusive bodies of older Precambrian Madera 
ot' .~. 

Diorite are found 1n the northeast part of the mapped area 

where they are locally ov~rlain by the younger Precambrian 

Apache Group. To the southwest a more mass1ve quartz 

monzonite body of uncertain age intrudes the Pinal with a 

very irregular, ,discordant contact. 
, 

An extensive epithermal vein system dissects the 

Pinal Schist in a predominantly northw,esterly direction 
, , .. 

, regardless of ~he pre-establi ~hed' schistosity trend~ 
~ , 

During the field 1nvestigation it became evident 

., 

that var1et1es of schist types are present in this area 

wh1c~ differ in ~omposition, physical appearance and degree 
" 

of foliat1on. With the exception of the am~h1bolite bands, 

which were mapped as individual units, 1t is beyond the 

scope of this investigation to delineate the different 

zones of the Pinal in detail. However ">t.o> a general pe~ro­

graphic descrip"tlon; of each zone will follow wi th a note 

on the general geographic e xtent. ' 
~ \ A-. 1 ,:.~ j ~ 

The mineral assemblag$ assigns the --,zones to .. ' the 
, 
.' (' 

quartz-albite-epidote-biotite subfacles of the greenschist 
" ,. 

.. tr. ' ... 

-facies which is characteristic of ' region a, I metamorph.lsm. ;:' 

", ".Four different types could be recognized: 
, 

"( 

\ 

" 

1. a f1ne to medium grained quartz-muscovite schist 

wIth a sandy texture. 
.t. "~. 

2. a very fine grained, extensively foliated .... , 

' . 

4, 

.' 

, 
" , , 'x 

, 1 ~. . 
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3. a quartzose schlst wlth very 11ttle follatlon. 
1· ...... 

, .4. the greenish black amphibolite ·bands. 
i " 

. Sandy Sch1 st 

The most common variety 1s a f1ne gra1ned, friable, 
\ '1\, 

greenish gray to beige colored muscovite-quartz schist, 

. ~., . displaying a somewhat · S~ndy ~ext~;~. ~p~~ an." ill;d~~~ne~ ,.~ . 
~. "\ '!.., 1 . • ...... • to -'!t,.. . " ._~)Ji; il'" . ,'" t . . \ , " 

. : foliation pattern. ~, It is expose'tt;' Q1s1nly ~arouna ' H1neral .-
41-",:"'- .. l ''''' ~ ... 

.. . , ,... , 

t,;',\: ~ .. I .... 

r:",' ~. \ .,. 
Nountaln proper and .extends .1n a ' broad easterly trending 

, . ~ ".' ' . 

. '. 
. , II( 

) . .... 

, .. ' belt acr,oss the area. The ro<?k '· we·athers. readl1y on the 
/' .. " '\ 'y. \,...... I 

. outcrop and . locally forms abundant iron an'd manganese oxlde 
; . ,., .. .' 

staining along fractures. At one place very fine quartz 

8egregat~onbands are presen~ that ,cut the general muscov~te 

foliat10n wlth a 450 angle, and may actually represent 

orig1nal bedd1ng. "~;'go 

Under the microscope the rock has a ~01ocrystaI11ne. 
..... 

. ~" 

r · 

• 

\ 

hyp1d10morph1c ,granoblast1c. fine gra1ned texture w1 tn an' ,. -, .' 

, . 
........ 

'.~ .. ,.' .. ... ...,; 
~, .¥ ., 

average grain size of 0.2 mm. An ill-defined foliation is 

apparent that result1 from the preferred orientatlon of .' 

muscovl te and biot! tee 'The average compos1 tior\- .. of the If" 
~ . . ~ 

sa~dy variety as esti~ated fron. severel .th1n sec~lons ls .;: 
'" . 10... . .~h ). 

'\~I\ .. , 

tabulated below: 
. '" 

quartz 70 75 60 
muscov1te 20 17 10 
oligoclase 5 5 30 
biotite 2 2 tr 
chlorite '· 2 tr tr 
apat1te 1 tr tr 
magnet1te tr 1 tr 
ep1dote tr ........ 

/'.. 
. r~! 

sericite tr '-"y tr ·: 0' tr .' ~ 

""'.~ '. , . . ~'. " : ... 
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In all these specimens 'quartz is the most abundant 
',. 

constituent. It occurs in small, anhedral grains .and 

commonly is concentrated in segregation bands. Muscovite 

is always aligned to some extent in a subparallel manner. 

The individual mica flakes usu~lly , ben'd around l~ger 

quartz and magneti te graIns indIcating a Y1~ld1ng to the -'" 

prevailing stress. Wi th one' e :x;~eption ~ p+ag1oclase is 'riot 
~, w ' 

. very abundant~ , Locally, some-P~o'ik1'li~t cplagioclase ' , 
\ ' . :.... t', i' , • , 

,5,· 

porphyroblasts show 'a ' cons1derable amount of". apati teO Inolu-
~ ":':', , r 

sions. Plagioclase ', invariably 1ndi'oat,es "'1nciptent ser.i.cI te 
~. "" , •. ' .~ .... ~. 'ftl'l" . ~.~ 1,;' 

alt~ration. The latter usually prefers the cry~tallographic 
I\~., . .. , 

directIons wi thin .the porphyroblast. Bloti te i~ usually 
~. 

somewha£ altered t6 chlorite along the edges. ' Small biotite 
<;. 

aggregates commonly contain magneti te grains. In general, ,\ 

the magnetite occurs finely disseminated ' in small amounts 

throughout the rock • .. Judging,from the mineral compos! tion , 

and the texture . t~e S~ndY var1ret~ o( the ' SCh1f~ pro,bably 

derIved from a silty sandstone. 

. ,!~~ '\ , ::. -
Spotted Phyllite .', . ,:; ," .- •. ~ " t 

'.' " 
~~ ~~ 

ThisvSf1ety 1s ea's1lY '~EroOgp~~~bt~ ~1~ the f1e,t d 
• ~ -.·:"'t 

by its strongly. developed mu~c9vi te folia t1'.Qn , its f.1ne ~" 
~. • 1t', ". 

grained texture, and bluish gray .. color. It is exposed 

primarily in the. Cottonwood .'.Canyon area where it trends 

in a narrow belt fromnorthwes.t to southeast. Abundant 

greenlshchlorlt1zed biotite porphyroblasts can · be 
,,:. ,I 

'11 ; 
~ .. , ... 

, . 
• 4. ' .' ~ 

• ,,,f, t. ~~"!t.t ,~ ... "''':-'''' ti:. \ {" 

1"\ ' .... ' . '. 

;''''' ' .. 
.. I y~ 
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recogn1zed in the hand speclmen giv1ng the rock a spotted 

texture. These porphyroblasts are always oriented obllquely 

to the main direction of musdovite foliation. Ptygmatlc 

folding that even involves small quartz lenses 1s character­

istic of this variety. Superimposed upon thi~ f9-1di~g1s a 

secondary, much (lner crenulation which measures only a few 

~-:n from crest to crest. Ir0:t; and manganese ox1d'e occur 

frequently on weathered sur,aces and along fraatures. 

. . 

.~ 

" 

Under the mlcroscope~ the rock. has a h~lo~ .. r!staI11ne, J ... , 

If . 

but very fine grained ~~exture and consists mal~l~ . of quartz~ . 

muscovite, magnet1te and little feldspAr. The well devel-
, " .. 

oped foliation ls ~ result of the preferred orientation of 

muscovite. Locally. a . flne train of magnet1te grains 

developed parallel to the foliation pattern. The green1sn 

porphyroblasts appear to be chlor1tlzedb1otlte crystals ' 

conta1ning abundant magnet1 te 1nclusions. . The flakes are ' 

subhedral and commonly measure 6 mm in d1ameter. .Their' 

or1entation is almost at right angle to the ' folfation · trend. ,. :.:. 

A secondary strain-sl1p cleavage developed ,across the 
.,.. " . ~ 

" 

porphyroblast crystal and 
~ ~ ,, ~ .: 

is also somewhat inclined ,to ., the~ ..• 
. . ....... ... .) ", ',1'"' . . "t, . , j . • _., 

probably rep~esents ' add.! t1,on~1 J t ;~ ': 

r ... • 

~ ~ ~ 

ma1n fol~ation ,trend. , It 
'1' '.~ ,~ 

deformation 1n the rock subseq':lent~ to the ma1n metamot"Phic 

phase. strain-slip cleavage or flexure fold1ng was aiso 

observed elsewhere in the schist 1nvolv1ng the entire rook 

rather than an indiv1dual orystal. Thus, the area has 

." . 

. ; 

been subjeoted ,to at least t~o 'eyel,es · of -deformat1on. 1.: .. 1-, ... , " 
'~ .. ~ ... ~ . t 

1.' " .':- , 
. ;,~!; ~ . i '; _ . ; )i:r. ; .. ' 

'~ ,,~~._;: t:~~ i .y/ '.9 

... ~,~~ .. -l~"'"v>,'t:' ~ 
~. .' . 1';~' 

I. 

I., 

.... , .... :' 

';. 
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The growth of the biotite porphyroblast across the 

genere;l grain of the roclt must havz bee~ aided by a stress 

direction that wis superimposed upon the older foliation 

pattern. Also, the muscov1te adjacent to the biotite 
, " 

porphyrobla.stbegins'· to turn into ' the direction of , lee.st 

pressure together with a stri ng 'of magnetite grains. . ,' : 

Throughout the rock, quartz occurs as" f1ne, 0.2 mm 
c;.'~ 

,wide segregation bands and very ra:rely , as In'd1 v1dual 
" ,I t 

grains. Feldspar a.lways indicates ' inciplent " ,,~erloi te 

50 

alteration. Locally, some small garnet blebs were observed 

~-

, ,~, 

. In one specimen oord1erite was 1dent1fied. The 

presence of cord1erite is somewhat anomalous in this 

mineral assemblage, . because it 1s oonsidered to represent 

a higher gra,de of metamorphism than 1s Indicated by the 

remaining minerals. ~t may reflect. an abundance of, MgO. 
t (o • ' 

According to Turper and Verhoogen (1960) abun~nt co1'(11e­
t, , 

ri te is commonly found in muscov~~e ri.ch ro,cks. 
.. • ' 1.",' '-

~ ~ ~ ". 

. \ ' 

.,. ' .. 
In several d1f.'f~rent ' thin seotlonsqu~rtz . , 

comprises , , 

20 to 65 per oent of the ro'ck, muso'bvi t~ ~ange's from 1.5 to 
"- , 

'J"' 

55 per cent, biotIte from 2 to '5 p~r cent; and traces of 

chlorite, apat1te, garnet, magnetite and sericite are 

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

very l1ttle albite. if any. was recognized. 
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Quartzose Variety 

This type is recognized l.n the field by its very 

fine grained quartz-r1ch texture. Fine alternating bands 

of pink feldspar and clear quartz can be recognized in 

the hand specimen. Very-fine-graine~ layers of biotite 
....... 

and magnetite follow the general foliation pattern. Along 
I • ~" " ~ • 

folia tion planes '611 v~r gray' museovl te H can ·ree.dl.~'1 be <,:' 
t " .. , ". . ~ 

. t'. ; '.' ~1.{l' "tto • ~ 

~ 'j --observed. 
.... ..' .~... ' . . , . 

r ' . .;. <" -I 

'1" ' ~.. ~,.' 
.. ~ 1 .. ~. 
~ •• I\")\J\ .. . " ".-

,. 

,~ 

f· • 

.. ' 

s· ,. 
weathered surfaces.' .. ' .::" 

"' ..,;:" 

... 
•.•• ' I';' 

au'tcr,ops of : this type ai-'e no t t.'!lidely distribute~ • . 
~ " .' ~. 

, , 1._...... 
bu tare ' restrl cted ~' to narrow zones at certain lo,eall tl es.. .. .. 

,;. ...... 
The .field occur~ence indicates that" these quartzose bands : . 

q;' 

represent an original higher concentration of siliceous 'ii:;'. 

material within the, silty sediments rather than a secondary . , 
, '. 

introduction of sll1ea or e~;n a different grade of ~~~a-
I,.) ... 

morphism. .', 

~uscovite foliatio~ •. 

" The mineral percentages .'within the q~artzose rock 

vary from locality to" locality. Quartz ranges from 65 to 

~" 

, . 
~,.t!:~ ... '~.,. J :.t.r 

. .'fi ;t1~' 
~;,:~;.,' :'" 

' ,. " t • ... ~. 

:'r •. "~.; 

'.1 

, ... 

.'tf: ( . . ~~t7 .. 
• ',1 
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95 per cent, muscovite from 4 to 6 per cent, albite fro~ 

20 to 40 per cent. and trace a~ounts ofbiotlte, chlorite. 

sericite, apatite and magnetite are always present. Quartz 

and feldspar form an anhedral, lnequlgranular interlocking 

matrix w1th an average grain size of, 0.2 rnm. Locally, in 

coarser quartz ~egregations the grains may reacl?- 0.6 m.m 
. , 

in diameter. Apatite and muscovite cO'!I1!Ilonty ,fotm" inclusions ' 
f'~ ' . ~ . ,I, 

1n larger feldspar grains. Feldspar .also frequently shows 

incipient serfcite alteration. 
' . 

Amphibolite 
#1 ~ V . ' . . , 

The amphibol1te 1s a very distinct ma.ppable unit 

within the P1nal ' Schist and occurs in relatively narrow 

discontinuous bands and lenses that follow th~. general 
., ' 

trend of the schist foliation. In places the amphibolite 

may attain·- a thiclmess of up to 200 feet a.nd a strlke 

length of over one mile. As indicated on plate 1 the 
.•• -T 

amphl boll te bands ·,-.crop out primarlly In. the northwestern" 
(~!..\i- ..,. . ,'" . _ ~ .. 

portion of the quadrangle from . where they swlng eastward· 
'*. 

across the area toward · Telegraph Canyon. Se¥er~l lsolated 
"1 ""~~~!,.w .~,. .. ,\.~ \t .• '., ~'J 

expo~ures occur' elso' in ' th~ e'entra~ portion of . th~ .. :"i~<·, .:, 
,I.,. .~'. • ',. '- ~ Y""' rl:ito.~ 

. , 
quadrangle. ." " ..... .~ 

........ 

"I- ~'" 

In the outcrop the amphibollte is dark greenish 

gray to black, fine grained and somewhat foliated as the 
> . • '. '.1 

re~ult of a preferred orientation of hornblende ' . ne~dles. 

.-' ~ . 
.' 

Iron oxide and epidote occur very commonly along fractures. 

, , 

;,;". 
, •••• 1-.. 

• '! '~ ~,,-;, ., 
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.. 
Under the m1.croscope ,the roc.k appea:rS holocrystal-

llne • . hypldloblast1c granular and very f1ne grained w1th 

hornblende needles attaining a length of 0.5 mm. The latter 

show a. fl brous development. .A deflnl te follation pattern 
'>' 

1s 1nd1cated by the parallel allgnment of hornblende and 
. 1 .. '- , 

. 'tnf, '. . . 

the elongation of epidote aggregates. :, Very seldom does 
"-~. . 
In:r1p!aees. a 

"; 
. ~ '- • '" \It- " 

the ep,ldQte occur,. as . indiv14ual, gralns: 
.,. "<r' . \- f - ~..,,'l\\.~ , 

closely nacked cluster of' epidote surrounds ii-regular blebs 
.. • " . ',J.:1~ ' t' 

t . " .' • ~... , :t." ' . .!-:, r ~ ;" .. .:' { . '. 

of pyrl te' end ,!iiay rep,lace the hornblenp.e pres'ent. El 'se- '~, .:' 
~ .~ tll \ '~.:;,; to • .. ... :~... J' . ' . 

where. small veinlets of . calc! te and 'ep).dot:e .cut acro'ss 
1( ~. ,,,. 

the fabric of the rock and cause a calciteenrlchmerit in 

the ~djacent por~lons of the ve1nlet. Locally, . plagloc~ase 

1s extensively altered to serictte. Quartz forms a high 
,> 

percentage of the rock. 

The effects ,9f flexure folding are also evident in 

the amphibollte through the developmertt of minute crenula-
" ): tions in the plagioclase segregat10n bands • . Hqrnblende ' 

needles commonly grow. into the folds o( the ' plagiocrase 
-. .. ...' '. ~ 

layers by taking advantage 'of the area~of least pressure. ~· 
;. , .. 

, , 

,; - . 
.. . 'Q :-!'<: ·i. ".. :. .r-

The average .compos1tlon<of the 'pmp,hlbolite as estit- ",· " 
; .... ,~,~"", • ~,. . . .. ... • . '$'" : 

mated from thin secttons 1 s tebtUa!e~ l;>elow .S t .p · per certt),: "'>, .. ' 

hornblende 
plagioclase 
epidote 
quartz 
apa.tIte ' 
sericl te 
calcite 
pyrite 
biotite 

~ .~~ !~! . ~ 

,j;' " 45 50 50 45 " ,I . 

20 35 30 '5 
20 2 6 5 
14 10 10 12 

1 1 1 0' 1 ' .. 
tr tr tr 2 
tr ' 1 1 tr 
tr tr tr'~ 'tr 
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This mineral assemblage seems to be diagnostlc of the ., 

quartz-alb1te-ep1dote-almand1ne' subfacies of the regional 

metamorphic greenschist facies a.nd appears to be transi­

tional . between the latter end the ~ true amph1bol1te fac1es. 
. .. 

It ls reasonable to a~sume, .that th~. amphl~911te pands are 
, . 

the result of,: ~he ~ame grade of metam?n>hism whlch developed 
,I! . ,,;:;15 "'.' !., 

... ... ,~ '. , . ,'_~ ,'i,' . 

,:. the surroundlng pell tl c sehl"St~ ~ The altern~tl ve lnterpre ... · 
:1 -'.~-'- . .. ;11' . . " ;)...~ ~ 'j. , ' ,~ 

f tatlon. that the a~ph1bol1\te ls ,the result of h1gh grade ',' 
t,',' :~ io' ...... ,'~; N" , -...;' 

me tamorph 1 S~'),Jlma.~~~;e':~~Phi. b01.l·ttt . ~cles r. t fs di g'ca):"ded '"J" 

h~~e at least 'f()r th~ 1 tl~e " beln: until -more j d~tall~d <.,.' ' e , 
, ' .\~ ~ ... ~ .. " . .. .".,.,..;: · ... of ' 

petrograph1c work .beeomes 'av;llable ln this ·area. Accord~ng 
, fI: .. 

t~ Turner and Verl100gen Ci960) , the minerai. assemblage of 
'", ' ,:r 'I I ~!~.... {. ,,": '~ .. ' ....... "t~ . ~~ t~ ~ f~ .' . '"'-

the' amph1bo11 te and : .. the greenschist s.\lbfac1es mentioned '·' 
, · 1 ... ,\,,: ... , '. 

"' .' t ,. 

above can be ident1e9l~ namely ,. hornblende, ' plag10clase and 

epidote, but the cr1tical aspect is the . composition of the 

plagioclase. 
, --: 1.0:'''' lJ ' " \ 

Alb1 te would 1ndicate a lower ~.'8l"ade of meta- ' \ 
~ ",' :. . ,~; . . -.r, • 

. " . ~ ;':-,1 

morphi sm, whereas the presence of 01igoc1a se and andesine ", 
, T.." .,~ ,t~ _!. 

would reflect a hl,gh " grade ,metamorph~c condr~1.on,~.~,:", Unfortun-
, .~ ,.. ,~ ' ... ': ,. ' -t "'0 rtl.t ~ ~ - ~ .. , ", - ',. 

, t l ,.... Itt "40'l ¥:o .~:,; 

ately. the plagioclase 1n ~~hea~phibol1te Is usually 
<, , " "'.'9' ,,' . 

" .... '" 
'strongly altered and, v~r-¥ ' fine gr~r'he~, maki ngj l def1ni te 

'\ • ~," 'It h . ~. dlt- • . .J 

identificatIon very ~~a1fflcult."'. :r,w\n~in:'g, wnere , J?resent. 
/ • .J. 

is always strained and distorted. and ' causes ~·a wavy 
~ 

extinction. 

·tJ . 
""~ . 

The absence cSf diops1de and alm~ndint! " 'garnet ', arid 

the presence of relatIvely abundant granular quartz suggests. 

':., ' lool 
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10 , ,· 

that the amphibolite represents an interbedded basic 

volcanic tuff layer rather than a calcareous sed1ment. 

l>iadera Diori te 

Several isolated exposures of an intermediate 

19neous 1ntrus1ve!ock that ,are ,found 1n the Pinal Schist 
" in the northern portion of the investigated area are so 

s1milar in composition, texture and occurrence to the Pre-~ 

cambrian I1adera Diori te (Ransome,' 19q) of -the Pinal .~' , , , 
~ 

>~ ~~,; 

110un ta1ns, Gila County ~ tha,t the ' same name has also been ' 

given to these igneous bodies in the Mineral Mountain 

quadrangle. rhe Il'iadera Diorl te crops out in several sem1-" 
,. 

oircular to ellipsoidal shaped, medium-sized stocks , f ' 

espec1ally east of the Reymert mine and 1n the vicinity of 
I 

Telegraph Canyon. The long dimension of the stooks measures 
,: 

between 3000 and 40QO feet and the short dl~enslon between \ 

1500 and 2000 feet. 

The l1adera ,intrudes only the Pinal Schist. " In ," the 
~ . 

vic1n1 ty of 'I'elegraph CanY0!l the ~adera Dlor~, :e 1s overlain 
. .' .",-' ' .~~. . ". .. 

' .by ~he sediments 'of th~ younger PrecaIllbrlap \Ap:~ohe -, Group ' 
. . '" '. .... ...... ~..)'t" ..... . '.,. "'i1"f", '~:'1 ' . , 

.. ,'wl th a , smooth depos1 tional oontJht ,,) thUs, the r-1ad~r~,:" is 
t,' ,' . ," . ...to:. . .. 

older .than the ~pache Group'.:i,;,but younger tha.p, the Pinal, 
0, , • 

.. ' 

Schist. An absolute , K-Ar date (Damon, LiVingston, 'and 

Erickson, 1962) was obtained for the Madera Diorite in the 

?lnal Mo~ntalns which amounted -to 166'0 :m.y. , Therefore'~ the 
, ... . > . , . '.f~ .<' . 

t . 

,' , 

11adera is even older than ,the .Ruin Granite ,' (1500 m.y." Damon, 

' Livingston, and 

'i, ,. 
\. l . 

• J,'" , 

'.,., 
,")'" 
" 

, ,- , 

~,. " , 
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In the outcrop the Haelera Diorlte appears as a 
.... 

homogeneous, medium grained, greenish gray 19neous mass 

that weathers readily into a granule so11. White ~o pink 

f~+dspar crystals al ternate ~i th greeni sh bU,:ck mafic 
1 (" ~ 

. minerals glv~ng rise to a typic~l j'sa1t and pepperff texture • 

. . - Locally, the mafic consti tuents form distinct·· dark segre-

It .-.:' 

i 
~l . 

J: 
~, ;: 

.j 
, ! 

I <.' 

.' 
gatlon bands which are easily di~cerhB.b1e wl t .hin the , 

fi-

lighter colored matrix. Small vein1ets of epidote ere . 
~ '.< ' • ' ~::'''' ',' ;,." " ' , ' ,,, 

common along fractures • . , On th,e weathered surfaces ,abunde.nt . 
~ " :- , .It ,., ... . '. 

iron oxide is presen.t which ls probably the result of 
.' 

oxidatlon of the mafic ~lnera1s. . \ 

Under the microscope the rock is ho1ocrysta11ine, 

hypldlomorphic granular, medlum gral~ed, with a more or. 

less equigranu1ar non-folia ted texture. ' The p1a;gioc1ase 

measures on the average 2mm in diameter, whereas the 

.' 

" \ 
other major constituents range from o.? mIn tq 1 I!ll!1 in size . .. 

..... ;.\ .• ~ Y 

The average composition of the Nadera Diorite as determtned 
o<J.," • • 

from thln sections is glven below (in percent): 
'.\- ~ '.,;·t:,,-, 

andeslne '''~tR' 35 
ho~nb1ende '30 :' ij 

quartz 15 ~;';,. '" 

pennine '. l Q 
epi.dote ' 5 >. 
apatite tr 
bloti te · ,. , 'tr , 

".-. 

'. 

.~; .. 

't o "li 
~ ', ,.~.~".;\: .... ~ . 

sericite abundant in plagioclase 
as altera~lon product 

'; 
"I, ~:- ~ 

The andes1ne, is completely altered > to seriol te especially 
~~ .. -. 

along crysta11ograpl1ic directions • . ~pi~ote occut:'~ .In .. ~ : 
. ' ....... 

f·' . . '. 

" 

. ,~ ... : 

... ' .. ' 
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IndivIdual crystals. Hornblende and biotIte are moderate,ly ' 
~ ;t~.~' 

chloritlzed along the outer porti~~s of the graIns. 
., 

" 

A small exposure of Madera Diorlte,in sectIon JO, 

Township 2 South. Range 12 East,. contains abundant epidote 
, , 

veinlets that measure up to 1 cm · in d~amet~r. ' "In one 
,,', 

-- specimen epidote , comprises 50 per cent of,·'+the ro'ck. "No " 

::; l i~. '%t.~uartt ·ls' visible : In , the lat'ter sP~O.1.menrarl~:·'.tthe ' plink .>~~~-;;~:' ~ 
'~~; , ' ~ , ' :,J. 1 .~. .. J4 "/,I ~ "'''';' ~ ~ \y;' t, • .. ~ ;"'~" 

'~:, ,"'<.,:' plag10clase appears tIDal t'ered~ Thus, .... ,wt th varying amouh'ts ' 
.. .,,~J • ", ,, ' ,':!: . . ';~' " '~ "":~ . .1 ,,:: .. , :>. ",~,."'d' ". 

J.. " of quartz, plagioclase' and , e~ld~:e , th,e , ~adel;"a m.e:y .... ;an·ge 

.... In composi tlon from a quartz "dlori te th a gtanodlo~~ tee , ~, 
~'iI. " ~'¥i" ; 'j, 

• !9 . .... ,. 
;./ 

~ , 1-

i·' 

..' " 

:rtuin GranIte 
" , In central ArlzonE;! the Euln Granite wa,s named by 

. ~ . 
Ransome 1n 1903 after 'extensive exposures of a coarse 

gralned, ' porphyrltlc Igneous rock found wIthIn the RuIn 

Basi~ about~5 miles :northwest of .MIamI. ~ Ar1zona. , rri . the 
, 

southwestern pOl;,"tton of the I'l1neral Mountain quadrangle 
.' ~ . . '. . ' ' , , . 

a porphyritic biotite granite or qUartz 'monzon1te 1s ~ . .f.-
, .... "' ..... ~ 

exposed which closely ,resembles 1n .com;o"s1 tion and t~:r.t'ur~ . 
: ,,~ . ' 

" 

3ansome' s original ' Ruin I Gran1 te so ".that thls, 'lleme has ·been., '" 

\ 

, ' '" ' 'f' ~ , .... i . ""i ;,,,,' :'f'" 
retatned. Owing to 1-ts coars'e gl"alQed bab1 t the ' rocl( .'.(",'-.1>, 

~'., 

, 
... ' , .. 

...... .... 
r. " ' 1

4 
.... :'1 #". =" , ":' 

disintegrates easily into a granule '6,011. Apunde,nt -large 

K-feldspar phenocrysts can be observed that measure locally 

4 cm 1n diameter. 

Under the microscope the rock exh1b1ts a holocrys- ' 
" 

talline. hypid1omorphie granular. porphyritic " texture with 
.. 'J'!," 

, ., 

.......... 

-, 
" , , ,.. , '., 

" '''..10' .. ": .,.,~ ~~ 

;: 

'," .. 

..... 

..,;.;: 
'"h 

, J 
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an average grain si ze ranging from 0 • .5 . ,mm to 6 mm. The 

general composition of the rock as determined from thin 

sections i~ given below (1n per cent): 

quartz 2.5 
microcline 40 " 

oligoclase 2.5 .. 
b1ot1te 8 
muscovite 1 

2.5 

ma~etlte ·1 '~~'" 
"'ltl~.\'1 

~," , 'f' "., j ". ~. 
chlorite 'tt "';', ,- ~ : ' " ,- .... .. 

hornblende ... 
' ''1 ( 

l. !,~ tr If 

; .. : 
.sericl te tr :-

" apatl·te '- tr 
" 

Quartz occurs ~n. medium-grained., anhedral. in ter- , 
,~ ~ 

......' ."" lock1ng crys.tals which measure up, to '2 I!1lIl In diameter. A ' 
{ . 

stre~sed extinction pattern 1s oommon suggesting straining 
. ~ 

after .so;t1dif1cat1on of the gran1te. Subhedl:al microc11ne 

1s the predom1nant feldspar and dIsplays ·d1st1not poly­

synthetic tw1nning. Locally, abundant apatite in microcl1ne 

gives rise . to a poik1l1 tic texture" ·Inc1plent alterat1on · 
" ., : '( 

.l" t 

.f. J 
-' 

\ 

\~. 

.. of the , microcllne, 1s 1.ess common and can only "-bccas10n~llY; \,."' .. ' ", 

'\.> W ~.,", 

be observed. Subhedral o11goclase, on· the .other hand, - w1 th '- ,t;. 
. )',~ ,... 1.' -. .-" • ;. ~_ . • 1'" . "' \ . 

, ~.I' ~ _.. '.; ., 

well developed albl te'· tw1nnln'g " l'hvariably' shows ejteris~p ·< .. " <i ,: 

• t!~. ",',~..... •• ,"4' ) ,",\;.' 1 <\-~" :r:"'" . 
. clay-sericl te alteration , esp'eeial'~y '~!l . .t~e ~J~~mte;; por~on ~ . , 

. t\..,~ -t." ~' ..,.~_>t~' • J tY, ." .. ~ .. 
, .' ",. " ' .-,of the crystal. Usually, a O~lmm w~e""llnaltered rim 1s ~"'''' ., 

,(' .:,'.; '! .. 'Ii, I'! "'''',' ~ , .. ~"', '. ' .' 'n . 
preserved 'aroupd ea,ch 011 gdeiase orystal:/' Tl:t1s se1'e:ctt1v1ty' : 

, .. " .!' .. ... , 011 

of alterat10n between ,the two feldspars creates a ~t!iklng 
.j> 

effect under the mlcros~9pe. Blotlte occprs '~1ther In ' .. ~:, 
":. ' ... ~ I~. j ". ./: j 

flakes measur\ing up 1:0 J mm l~ diamet~~ . large indiv1dual 
. ' 

or ln 

, 
" . 

" 

'$'."" 

. ~"'\ •. t. . 

."", . 

. "".';t" 1 
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., ;·~5 
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Some iron oxide and, locally~ some chlori te .• can be seen 

• . ~ 

forming along .the edges of i~divldual biotite flakes. 

Biotite is strongly pleochroic with colors ranging from 

olive green to dark yellowish bro~. Fine-grained musco-
, 

vi te develops 'locally along fracture's in micrClcline an'd' 
?-

·oligoclase. 
" , " .. • ," i" 'G, " ~';'", 

Th~ug~out the , eXpQsed ppr~ion. the Ruin Gr~nlte 
,. .; .. ,v - . " .' 

... ..... . +, ¥- _ _-: ~ .... ~"~i!"- Tt .... ~' ~ , . :'\-, 

', ls uniform .;in \)~ompos,~ti~,~"'and is Jj1ore ' ~ ., quart~ 'monz~nlt,e 
• ~:: ., ~ . I'j: "~t '''. ~ 4-". " \ ,II , \;,.' I 

than a gr~l}JJ;e. The Ruin Gran~ te de~~lops a gent}e ' ~j~PO-~ 
". 

. ;. .. 

graphy and 'readily "diSintegrates into a coarse ' granule ~" . 
, • f' ' . . .{J '"" 

. ,'" 

sbl1 on the we(J.thered surface. The rock is usually so 
~ , -

frla'ble that it ,18 difficult to obte.i'ri ' a solid hand 
,.,t·l 

specim'en. • .J 

The Ruin Granite ' intrudes wlth sharp contacts ' the . . 
older Precambrian P1nal Schlst;~ No particular mega~copic 

" . . " 
metamorphic effect could be observed in the .P1nal Schlst 

adjacent to the contact. A few schi st incluslons occ.ur 
, ',J-, 

j • 

'. 

in the ·eastern portion of the Ruin Granl.te ~tock wh1ch ·also 

\ 

", '/..~. "' . 
seem to be unaffected by con~a6t metamorphism., This rela- .;' 

. , . '"..... ~ ," 

tionshlp. at least,a, ,,'~ndlcates a~ relative Yo1inger t!1~e 
\, " " , \~ ~." ":> ·.1'" 

the Ru1n G~ani te' 1n : respe'ct to the:1>~nai , Sch1st. <, . '. 
." \ 

for 
,!"\ 

In the type loca11ty the~ui~ Granite is overlain 

by the sediments of the younger Precambrian .ApacheGroup 

with a dlsconform1ty. thus establishing an older Precam­

. br1an age ~or , the Ruin Grant te on~. a stratigraphic basis. 
~ . '~: .. ~ 
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No a.bsolute age date has yet been obt.a1ned from the Ruin 

Grani be 1n the lmmed1a te 'v101ni ty o't the 1nvest1ga ted area. ' 
, ".. .' . "-. -~ . . '." . 

However. a K-Ar date (Damon, Liylngston, and Erickson,' 1962) 

of the Ru1n Gran1te from the south slope of the Sierra 
'; ,.;_1._ ... 

-, . 
Ancha HountB,lns. about 25 miles nortHe~st' of~Mlneral 

~ - . .'i_', 
"/ ~ .. ' . .... ,. . .' 

~ r1ounta1n. lndica.te~ an age o.f 15'00 m1llion y~ars. . Thl Sf ' 
",I _:I> .. ~ • 

.I. • ' .'" ' 

~,ls 1n good~' ~greeme~~ ~,tth'~a'~b-sr,,, 4a.~e ·~' .\W·~,ss~purg and ,,. ':; >J'." 

. ~ . .~ ... ~ ... ~~...,. ' '~1!:' " .oW -, .I~ 'dt" 4.,. #.' . .' ,;' . :,'. >.: ';" • . 

.' ' Lamphere. 1965) of
i
:,Ru1n Gr~nl ';'e ' ' ~011'Efcted ,' 1.n'i ·norther1'l '~ '" ,J. :, ,', 

. ','; .. ~ '". '. .'., .. ..,,~ ,'" . ) ' •• : l~' : ; ", .,' " "<. ,,' ''I ". ' 1 ' 

A'r 1 zona wl:l1 ~h. lnd1 c~tF-ed :A~~O ' inill~:~~"I: ~e~l' si,.:·.~ :'~ ... Jl :!' 'w. , ... :< ' ~, ...;::.-;. 
• ! 1.. ~ J'. - 4' '"1\' ~, ~ 1. ,~'I>, • l. . • • • • .=:~ '~'. ~.w 

A north-trend1ng diabase ~ike. transect~: the Ruin 
.. ',,,! 

,. 

Gran1 te 1n th.e . w.estern port10n 0 ·( the •. outcrop area .• The 
. " , , : " ~: . 

dfapase in turn l.,s ~ut by an · east-trend1ng dlor1 te .. porphyry .. : 

dike • , .' 

To the west end northwest · the Ruin Granite 1s . ; 

bounded by a f1ner-grained granit10 1ntrus1ve rock of 
-..'I,~ r,~: ' 

\ uncerta1n age that 'd,1 ffers markedly from the Ruln Gran1 te 
~~: .. ~"'... '" . ;(; 

1n texture and 'compO~.s1t1Qn.~. It is believed -that the f1ner~·\· -

grained grant t1c rock 1s yC?unger than the Ru1n "Gran1 te, 
w~ \ ~ 

bu t older , than ,the. ,~l~r~ te , .porp~yr~~,~i'ke . be~~~~~ , 1 .. ~ ; !.~"s 
by , the ,la t ter. .' <,' ", ~.. • .. ~. . " 
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YOUNGER PRECAHBRIAN PERIOD, 

APACHE GROUP 

PloneerShale I 

" .' "', . , 
." '!' 

The P10neer Shale was named by Ransome 1n 1903 , ., 
. ." 

.,., . 

- J ;f/. . ,".t' ' 

.. , ... from ·exposures ln the .P1onee.f ... Mount~,lnS, ;, ab<?ut ,. 29 ~11es\:-, ,~" ,'. 
ie,"....... ~ 'If .; ,. .. '. . ,', l' ! "h .... ~ ~, .... ~ .~, _ .~ • .. 

,:<. Y, ea,st of th~ ., lnvestl~ated ' are~,~, The p!~~,~ er 1s ' ~h¥ow,~r- " , 
. ~ • ,/.~. ""... :- ,.~.~-:~" .• p . • .l~" : ~' . . ~,~.", <1'. ':-~ ... ',,,:-f 

mo~t un! t 'of ·the Apache Group and ,,;u'Stuilly .develops "at l 'ts,,: 
~.1.: "i ".- ~ , ""j.- ... .. ..:. ',. : 

base a coarse-gralned pebbly l~Yer. ~he Sca~l~~ · Conglomerate • 
' . , • ~ "', ~l _ ; ~~ .'''t"...j~.#fII:r ~., .... \i .; " 

In agreement wl.th Shrlde (1961) It': 1s ,felt that ,the .scanian 
• • ~ -'"I ~. ~ • , "', : ,'( - • . ~. • "'i~ " t. • 

shou~d merely be p' oons1dered a basal ~portlon of the Ploneer , .' . 
·..I.t ~.. .. ..; \":~ ) ,,' _,' 'j 

Shale rather thana separa.te unit because 1 ta.'· thickness 
.I'.;.f~"'. .. ,/ ',' ..... ;: . 

•. o.'! ~ .• ' ~·l. ,. f. 

! ~ ... 

• t .. ~ \ 
';,,,~ . ' 

ii, ,,' 

rarely exceeds 5 feet whioh 1s too' smnl~l. to 1ndica,teon ' a 

~. , 

standard geologic map. Plate 't '~hoWB ' fh~ S~anla; .... ~ ,) ...... :.' .. .-
, .'" ',~:' ,'Y ,;, .. ···,{.1~, ~I' :~" • . '~"/ '\ 

·Congl.omera te as a . do~.ted line at the base of /·the Ploneer ,,' , 
.... ~ ~f . ~. ,f- .-

~ ,.. I,-r; )'. . j 

.. ,1~ y. ."l~ ~ I"~ ...:;.H . 
.... ~ .. • .~, ' .. , " ro..'.... , •. ,;~.' ,. ~ ,.' 

.·r· The soanlan Coriglomer~te~~r~$'ts" wl th an angular ~ :" 
. .;.A .,' "'_ ~ _/ ',. ,~ .. 'fW ~r. I r, - ,f'- ,l.·'k ~ .. ~.>-#~ \. "'.~ .,,;,r ~.:",/ ,.,1_!.~ ,J<.. '''-, .. :' 

• ,\ ... , .', J' .:ct' ...•. rV i". ~'. ," ~ • _ • ';":~; . ,,.,1 
.. unconform1 tY '.upon t1?e oJ-d'er ,Precambr1~n P1na . Seh1st and; .' 

."shale. .. : .. 

"", ' • f..1 ' . . :d' . .• ' ,,~ ~>:'. ",.:" .. ~. ,t,,, ~\ "if! ... ,~~ '-\,.,J, :,,;t:f- '-".'::. '~t, !'! • 

~~~ ,'" r~ade~l1 Dio~1 te and repfesent:~ t~~~fir,~,t'OI r'e1'lot~q,:i"debr""'S at ;' .. -' 
f. : - ... J . ..,.... ~' l"''''~' .~.(I'.i + ~ ..... -',.- .... , 1tr ~, . .'" 

1: , .. . " i ".. .. ;: . ~ . : ,,"to':' "," ~ " . ".~. ..J' .-

I;;' the' younger Precambrian . trapsgres~lv ~. ~& i ,(\01 ,1. l$on, 3:9621 .' '': 
. :.'f ,~~ • ,)<" '~':"\ .~., -"'~- . 1,. _ 1 I~ .~,~~" .... ~;.~.' ~ l' ,tl~ _ ~'t.. •• • -, ~ ... ,1 • 

" " Judging from" the un~sual straight~69nt!iC't ll~,~ ·~the depo·si-, '\; .. " 
..... ... "l (1· . .;.' -: 

tional surface must ~have b.eeri~elat_1VelY smooth and wl~,tho~t 
, . 

,." ... , 
any major topographio relief. Later fa~lt1ng; however. has 

". ~ ", " ~:~ , " i"~'. 'r~; .. :< :,' • \'. " '. f'(. i.; 

'" ' comp11cated th1s relatlon'shiP. Qonsl derably,' 8,s ·,~can lie 'seen 
',' ., '" ,. .<'t' .' - . - ~. 
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The Scanlan Conglomerate is composed m~inly of 

subrGunded quartz and B~hlst ' pebbles measuri~g up ' to 2 
"~ 

oj: 

29'>": ,: 

inches in diameter which are set in a fine grained matrix 

composed of silt, quartz and schlst. ' Where the conglomerate 

overlies the ~tadera Diorite the composItion , becomes more 
. . ';. . . \,.,'" . 

. , ._ ·arkosic. Gener!illy~ "a certain amount. of he~ati te 1s~.pre~e~t 
" ), ',: .• tt. ~:~:, ~~ .. , • I # .. , .. -.~. • . ~ •• '" ~ .~ ~,.~~\'. ". 1. ~ 

in the ~a trl. x "13i 'tling the u~l t ~5, ~ " ~y,p,~~~l~red4I sh.,maro n 
.~ ~:" ~ . 'J.', . . ' .. :. _,I .~~ • ,~. 

co~or. The ' th1Ckne~~, of .the:.pOng~~m~l~te .;!~~l.~B":'coni;A~er-"T' 

ab,ly .. ·ti;~m ' plaAe ,to .. p!,~'~~; ' ~ar1~~hg J"rim .: sev~~~ ~ Inch~r~ Up::;~d~" '. 
... I ,~ ~. " ,.' ; -.. l 4·~ ~ , f" • 

~. feet. ' Even .~~e~e; the . pI0~ie~r.,,~~~al~7 _'Wedge~ .~9.}1t ,~om~~t;:elY 
a~ th1n veneer of pebbles is stll1 pres~nt '. that separates -' 

P, . ,4 

. the "-iabase from,; the underlylng Made~fi D.~or~~e or Pinal , 
..... 

•• ft-' 

Schist. , I 

The basal conglomerateg1ves~ay upward 'to tbe 

typical Ploneer Shale, a firmly indurated, dark-maroon to 
.,-

'. 

.. "." .: ~. . 

.. 
reddish 'siltstone or mUdstone which" conta1ns e).bun~ant. :~, < :. \ 

, •• ~ ... <{~ .~., _;. t-~)~. ''jA ; :~. 

arko,sic detri tal material. '''Fragments of · llin~ ,· feldspa.r.' are 
. ~ I 

~.. .,. . , ':" :~.( ''t;.J.~ : '. ,,' ;. - ~. \. 

common. Loe,lly, some cross-l~inatlon was re?ogni~e~'.. >, 

, .. :.- ¥ \ '.~: i,..,.. . .t ,,'"' .. :,.. .•.. f'i- ~"Iif~. ' .. 1,' ... .:.\' .. , •• ~:~ '.:.-

In places the P,loneer , b,ecol!le~ " qul te Auart't~ ,1>ic :'and :a.ttains ' ." 
.. .', '.- )' ~ ..... I{ .:I~ • ,,'1 .,'" </ "!:- '~f;'.'~ \~*~ -: '~ .. 1' - .. ". "", 

1i'~"" a more 11gh1t ."l!{I'ay cO,lor. '<: Th most, consp1cuous,' ~,eatur,e" of;: " , ' 
t".. I! '., . , , ' " '" " yti- I'!' .. " ,: '.. .\1,: 

. ., 

, 
" 

• .~ It ,rf-.... ~ ~ . it:! , , ~ J • 

th1s uni t 1~L the ' abund,ance~'of b~~~~~~iS'-~:' te~~~~~o ', ~P.?~~'" "~~; 
.. t", t , ' "":' ' .... t. ...,!,.. ~ ~?; -~: .{.:~ .. 

whIch are clearly recognizabl'e,.,. W1..th1n the dark maroon host .... ... .,,~. 

,; ;4\ II, 
'. ~"',. 'I'; ,. 

rock. '"" .. 
'.~ ~_ .. _.~ ,.c.;r.('" ..... . 

The total th1,ckru~ss of the ,. Pioneer Shale can not '"" ' ... 
~ ~:' '\t .,to ~'J 

... '.f ...• ..I 
accurately b~ determined 1n this area beoause nowhere 1s 
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i J ;.. ' 

there a complete stratigraphic section exposed-on account , ' 

" 
, '\ 

of the presence of abUndant diabase . sll1s: Assum1ng that 
~ 1ft .t.~. 

no assimilat10n took,~ place 'and. ~h'a~ the' d1abase merely 
1 .',. " • , • ~ ,:r'· 

dilated the sedimentB;ry sequence, a maximum thickness of, 

.~. 

t·:" 

" 

450 feet 1s ev1dent from the outcrop ·pattern'. " 
~ .'t, 

Tpe Ploneer ,Shal" is, overla1n,': by the :Dr1pp1~g 
. :",-. 

, .,! .. ~ .'# 

'>,. ' \ . • ' sP!~n~' ~uai- .t·Z1 ~e'l W1:~~ an' a'p~~~~~~1~,po~rma~~~t eon~~~t~' ~.; '.:':',~ /' J , 

...... "./. 

, ! 

:~~ •.• ~;( ." ,", i" ~)* " ,: ,','\ ".t, ; J ;< ~ , ,,: f" " '\', '''i.." • - r 1 " • ':' , 

'>" ", t ~<'t ~'~ , ,', ' .' ;,. If '' ' ''' ' '''' ~ , "'" ~:. 

" , 

• ',:;' , •• . !.,,, ~ Dripping Spr1ng'/i'Quartzl te~" '~~", : .. !", ,j ~ 

J;;l' ,I-. ,- f' 'i:, The Dr1~p.in~;'~~ri~g '.',~~artzi te5~as ~~';~ ~r1, be~;' by 
~'. 

;. , . .. l. ~~ ~ .~. J........!,o '..0.," • .. 

II'( , ... r.. . ....... - .. ~ ,' I ' :- ...... '-"",_ .~. f'i ~;.: J '- -.-..... ~ ' . ; 

I,;., ,t~,!::: ' ~.: F, L. Ransome in 1903 ... t Barnes P,eak \. whi ch .,wa. ' the 
. ). 

o , orl~inal type localitY ' for the Apache Group. ', Here. the 

I:: ,":' , uni t, over11es wi;h a conformebl,! 'contact ~ ~~:~p>ioneer Shale 

.' and underlies the ~lesc~l Lime,stone. .J 

~ , 

_. J,', 

, 
• 

, , 
i , 1,":, , . 

. , 

IJ. (' 

~he lowermost un1t of the Dr1pping Spr1ng is the " 
", 

Barnes congiomera,te ,which serv.es as an exoelle,nt marker , \ 

, ~ • • \;. .. . c, • ;", • ~~ : .~~. 
horizon to separate ' th~ Pioneer from . t ,he Dr1pping Spring.··.,:·-·~ 

, ," ;; :.;> '. • . 

Again • . the ' Barnes conglome::Fa te.;t~S ~con~~dere , "('5!f integral 
. ~ .... 

.. 7,,' i. o#''.d ~-J' -:.' 'J.""'" 1\,. #-.; ~ '1~~ .. .iI._ 

")0 ' par-t , of the ·Dripp1.ns ,; St)r1ng ",Quarti~ t.~:~·and . sh9Uld nQ,t; 'b&\~' "'"",~ 
· ' -'" .. )!t.~" -1,'-.. . ... ,... "; f .~' ~,4 Or -t. . ~... ~ ",Cr.-

separated fr?m ,themaln ' qua_rt~1 te '~unit~ .v' ont~el ge010g.1~~~- ,~'; ... , 

map ' (Pl~te 1 )" the Barnes c;ngl,~.nn~t.e ~~~J ,1na{cf. ted, bY ': "!;'f;t'~, "'",; 
.,. ~:.t..... 'r~ ~ • " ;.1 ~ l , tf- ..... .. ~ ,'<" ":":f~~' ~'i~~.. ~.~;' ':'~' "f, I ,~. ¥';'~';" #" 

" dotted ' l1ne at the base of the Dripp1ng sprt'ng-' Quartz1 te ... " ,:'..: 

. , 

· '. ~4._ , . ':f'" ;~~. i" ' " I. • \,"" t..t ..... 

The conglomerate consIsts of very res1sttint. ' tTell 

rounded ellIpso1dal quartz pebbies that are imbedded in a 
, • ~ ,'-'<II.~' , 

\ ....... 
The pebbles'; are less ,: than 

. . 
coarse~gralned. arkosic matrix. 
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faces parallel to the bedd1ng. The unit 1$ very well 

indurated and usually breaks SQrQss, the fragments. In th~ 
. '. ", 

"f.' 
outcrop the Barnes Conglomerate forms a resistant ledge 

and 1 s always '~xposed along h,lll tops. Illt:places, where 
. . 

the amount of matrix predom1nates over the pebble material 

..... i 

'. :... " 

.~ 

.. .. 

t' 

. _ 'the bed becomes. mor~ susoeptible ' eo Q'leathering and ' the ': . :. ". ·,t 
; ... ....... ,-:- .'* . .-',. " "itt',,', ".~~' ... < • :~;~. 2.~.~' ;":':,.' . ~.;'.~ ." r'" ';"IM~~ ;,." ..,;;" 

"1:' :,,( ,. :t~ .l :;.'rpuri,liei!i fragrien:t~~ ,>c. ~\eas~y ~e:~piclte(t:~u~' :,:o'r ;~he~'uni~;;~,J;l"\: ~).,~: ' r" >+ .• " 
• ' .. ~ . • ~-I.' ~'" '' \. ~ • ., . _ ." .. -\. .' _v. I .... 
, ."' ... " ' l • I- .. ' ..... \ '1iJ' . 't" ", ~ 

.. , .... '< ... ~ ~ \ The matrix fa "'eomI!lonl,~ somewhat 1rori't 8taine"d ~ and .~ " ~ 
", .... ~.. ..;. ., . " ! , .' . . \' 't .' ~:! .;'.,' c.' ., """ '.f;.' ., , •.. '~,' ····~r t"· j'~., 

j ~''''' ~ 
\.' " 

r 
probably represents reworked ····mat'etial'from . the undel"ly-lns:.. ; ." , ,,'4 ... 

... i''' \ ... ~. • ->".~ -t~ '. .''t~ ~~'9 
... '~ :. ,.~';: . • ;,_ ;:~~/ .. '" ~.' "J. ... 

~ , . L 
t. 

" 

pi?,i'leer Shale :' >, ,';'- .. !. . j~": ;:,~;.;. ,:~. <, :i .. ~ .. ~~:;~t ,,;; '.' > ~i';~~' ~~'.: w , .:t~ 

',' ;:' The ~udden'!l~~rease of Fa1n" s;ze. trom shale , to " . ~ .. ;-' '''J,'. ';~'~ 
" • - 4~ • : ," 

~ .. 
co'~glomera te may .. ind1ca te a new pe:r1od of ero,.sion and ' a :tl • I 

re~ewed impetuS4 of sedimentation; ~~.how~ver" .no defin1 te · ' ,; ~.; .. 
: ". .}I-' ~:!.. " I,"''''f!' t' ~ r:= '.\ ~ 

,. 
'\ .. ;. . 

.' I" 

\ ... " ~~~"k.;' 
,. ji 

". .. ,. '. .... I?'" 

, . ·.unconformi ty was observed b~tween the Barnes and P1oneeJ;" ,~. ". . .:.-"'''~ 

i ' strata and' the contact appears to~,pe conformaJ:>le. The ,,:+.. '" ~J 

" 

" Bai'nes co~g::>.me~,r.,·ls, ~~li '''5,:,~~ ~15,/:et ,th1c~ " ,,'t~, tl,l.':J ""\ " 
',' unit ,is very ' pe·~s1:stent.~ in : 1.te '!rOccut~ence. "····~· "Y. .'~' r., , ":"" " The qu!'~tz~~i ov~~~~~ ;~~~ •. c:~~~o~e~~te. be~~~~, ,: " '. ' :; 

' . ", . t' :.>'.'. g~nerally recogrli~ed .. ~ls a~~~sSlve\" ,}~"ght ' redd~ .. sh-l?roW1t •. ~.~~ ... ;,,",: .,';:':, 

, ,:: 'r .,>~' : "'J ~ . ~:'c~'~·rse~ to , m~.d1U~-gr~~~eJ · ~~~'. ·;·:i~ ';e,slsts';~ '~:t~:~i'n~ an~"'" .~\ 
, . :.~e /,;,'.;. "~' . f:l'IIl~ ;.:o"hnant ~~Ufs. and,.i'~d~'t ;"P8~~'-~(~~ili: .t~v,e:~·U~il .. ~·''': •... ,. , .... ,~,.~ ~~~. 
i,-,'~ F' \" 1. ' Very ar~o s1 0 ' Sh~Wl",g a b~;;'lla';'~ ~k<.t~;d~~r an~ , ,'~<_; .. , ~.' ,}~~ 

,.", ' .;< I, ". "! 

fragmental quartz., . " 

The upper portion of the .Dripping Spring Quartz! te 
.. " 

} 

'. 
is distinctively thinner bedded &iving the rock a flaggy-o , 

• • .. '-I' ~. " .. ~ • 1-: 
. :,~~.~ . )<I.: , to ' 
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The Ind1v1d~al beds measure and lam1na ted appearance., 
.. ~ .. 

u", ,. 
; .. ' 

from .2 to 12 i!1ches 1n th1ckness and" are of .a deep redd1sh';' 

brown to pale yellow and . greenish-gray col~r. Alternat1ng 
i . ""~ . 

beds of arenaceous shale and quartz1 te . are common. Tne ·" 
, ~ 

shaly portions show a distinct, dark 'maroon ~ed discoloration 
, '.j -., 

1" •••••• 

• 
; especially alo~g fracturea. M1nute specks of iron oxide . ' 

..... 4' ..... 

: ... '. 

'. ~are f1nely d~ssem1nated in the coarser portions of the 
" ... " ..... ~ ~ # •••• ~ 

. 
,I ~} 

.~:~ 
,-:: 

", .. , 
-'-,I' 

'!" " 

", 
'~I/'~' -~t;t. 

\. ..' 
.... f : 

'shale • ...- Cdmmonly. a:, ~rUst of rYello.wlsh browf\/ limonl·.te:·, ,,;'~ :' .. A.;: :-;,';7 
• .. 1:, ,"<"":. ",l.J.,t 

(m1xtUre of g~ethl te, ~~d jarosit~?) "'1~ present · wi th't n the ,·j .. · .. ' 

.-~ 0' . w1de~ frac~ures ;'" It~ .... appe:~~~t·~~t ··_ the .. ·~~mon1t~ SP:~kS ~""f ," \.,. ".,,' 
to !flo. 'f'. -., • ~ .•• : 
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' w1th1n the rock are pseudomorphs -after dIagenetIc pyrIte 
< • ' 

or or1ginal magnet1te, whereas the limon1te along even the 
P, 

most m1nute fractures is o'f a transported rather than 

1nd1genous nature. 

I The actual th1ckness of the Dr1pping . Spr1ngQuartz1. t 'e 
'.. ! """.,..' 

1 s di ff1cul t to determine >tbecause of the presence of exten~~\ - , ~ 

" ""''';''' ... . 

sive diabase 1fitrus1ons and abunda~t faul t ,. di splacements .. . 
, '~'1 ,.: 

, .J..... -1" , " "f.} . I: '\ ~. , • 
From the out~crop .~~~!tern ;.~.,,~~s ev1del}~ tl'\at' " the Drlppyng .. 

Spring Quartzi te 1s , at' least ', 800 <feet thick,.:!'1 '.:;. ~.; .. :,,,,,> " ,,''''~ '''-. 
. , • ~ ~~t, • ,0J1. ,\,," ". w , .. r' '4';" (.., 

,; ~ ~ -"\., '. • ' . ;-.l . ,~ ' .. :,j..',.~ . ~~ . '" 

.{ Throughout trio'st of the, exposed pOft1on o~:' the ' .. ",,'. 
,. '1,(.: '. • .... 

q~artz1~~ un1J;: the' ,b~dS':,$.lP' ,., steei?l¥ .,:-\ 15-fJ5~) .i~ .;th~" ~~st. ", 
" . ..' 'r' -'Y-' :~~" . r.. , ." : ,'J"- ., ~ \ ". .; .. ' 'C _~ 1,. • ..... ~ 

Farthe.r south ' in Telegra'Ph Canyon. . ... however, the · strUctural·'"+ . 
,1.'- ~ , "~." 

.I " .... iI-. ! . ..,' 

rei~tionsh1p becomes' more compl~'~ as 8., resul t of the 

development of an ant1c11ne. At one place the -Dripping 
~~: 

Spring un1t .. dips 756 west but ~latten~i" rag,~dly .. to 200 

, » ,.~.. .....' :":' ,\,~. ~'. " :' .:' . ..... ,.;.~.' " ,'!:,- ... ~" I: 
'!. i·' 
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• ' ':";:-l'!'.; .... 

. ; 

" 



. ,~, . .. , .. 
.... : .. 

. ("-

, , 

" < 
,. . "j. 

• t 

,: 

./ .. 

. .' 

. 
; .. 
" 

r fJ.~'-

I 
I , 

, < 

r 

'. 
' ;<N' 

< 
:; 

. }:, " 

. "'" . 
'~ .",1t- "·s ..... '- ":. 
t'~ ~ .••. " 

< .' .~ ' ,""" 
'. . : .~ 

r 
J3 

''',,' , . 
t.~ ; 

oloser to the ores t:'. of th,e~tlcllne. As can be ~een from 
.' , '-'j. ~:,.",.,.}~ .. !... l'. 

section B'~'; :"" B"'.. two , portlqns , ot: ~ the D!'ip,p1ng Sprtng .. ~,:. 
I, ~ \ 

Quartzite dip steeply toward eaoh other and are separated 
"1.;. ",,'", 

by a fault. Locally, th1s 'faul,tacted as achannelwa1 ... f6r 
,,;,- .;: '" i 3r" 1.._ •.. -, 

th'e intruding diabase • ... ~ .. ,;, ' .~I{ " " .:'~) .. "".' , 
~. , -(,./' j •. , ..... ,._ •.•• r ,', -...'f,J;- ,~~.... !, 

. The co~tact bet~'1een the' Drlpp1Ag Spring Quartz1 t~ 
. '. 

~, .¥ 

':e ~ • . 

". 
The r-1escal Limeston~ overlies the Dr1HP.~ng ~pr1ng " 

~ ,-

Quartz1 te w1 th an"apparent conformable contact. However, 
.It '" "1'. "..: 'I-~,' )~.' - '" '\"4". .' ~.. ;:,\ $ 

a small: expo sure of ,Dripping Spr,1ng Quar~zi te and ~1 e~cal (~~~ 
/. J" I 

L1mestone in Telegraph canyop. section 29, adjacent to t th~ 
l 

Tertiary ··volcanic "flow 1nd1oa tes a d1 vergence~ .-1n s.trike 
" ". 

\ 

betwee~ " the two formations. l'hls suggest's th~f tn.~ ,;,~ontao·t 
.',~ ~', ';.'~ :: '. 

may';,!-a<?tually be an unconform~ ty~.... -, ." ..... . . 
Ransome (192) nameft the Mesc;i L1mest&ne f~om~ 

,.p .... ~.: • ~ . ':. lJ' ' .. , ..... ~ pt. ~~"'~ ~ ,1 _ "": 

exposures found;. J n the ·.MescBI m.~unt~lns. R~\Y qu~'dra~\le. " •. ': .. 
, .. .~ • ~ .. , !t>. f' . "~. I 
#.' '., ,." .'-< " •• ', 

about 40 miles east of the Inv~ stl,gated ar~_a ,!! e r,~~~ .. 'rt ;d ,.' 

a t thl ckness' 'o~ 225 · feet. In '~h~ Ml~'eral r1ou,~tain q~~;~~gi~e, 
• t ... I: ...... " ~1f \~. :'. ,.. . ." 

however, 1 t 1s impossible ·to· give an accur-a.te thiokness of ' 

the formation because ,of intense folding, fa:)Jltlng.and 
~, .' , 

. dilation by the dlaba-se. The . on~y exposure~ of 1oIesc~·,' 1n 
, ., 

this area are found in Telegraph Canyon where they crop out . ' ... . 
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'I'he . Nescal L1mestone 1's a th1nly ' lam1na ted s1l1c1- , 

f1ed limestone conta1ning abundarft cherty layers that 
, ,). .. : ' .. 

" 

parallel the bedd1ng~ The cherty layers are more res1stant 
.. ' r 

to weathering and stand out 1n bold "rellef on the limestone 
,," J<I ' 

outcrop. Through the m1croscope an aggregate .of f1ne 
;/" , 

"; ~ grained calc1 te and s111ca can 'usually be ;'seen. No typical " . , , 

J' 

.'-.-., .. ~ ~ 
" '4/~' .;, 

., ~. 

.,.0.. 

",-'" , .y:~ ~, • .' A"'- ...... ~ ... - ...;.,.. .... , a-

~ L C-" .:~.; :.~?~~tact me.~am.orp~;~C.··~l~..,era~~:~w,er·e ,, ~b~~!:ved.;',,"~":\ ~;:;<. 'I<"~ /~ ... : "~ .. ~< .: f 
,. ~' .',. The di st1nc't:. chalky whfte appe~ancel' the ·Mescal . it. 1 •• , .~'. 

:;. . ,"., " ",'. , .., i' ,.,.1 ..... ~:".... . . ~~,~ ~ . .... . ,~ , ' '-' H ~. ~~ 
, ~ ~~·:t· ,~~' "'! ~n ·.~h.e· OU~~3cQP : 1S. 1n s·tfong:-;'fo~t~as~ to .: a~~ .. r~j~certt~,~~~,Ok .,.'.~~. ;:'i~~:: 

iIi"I' { . , . types'. ~s~ec1a~lY' the dark green1.s~ gr~y dis:q~s.e.' , "TIUs," . ,t: ,. '. "" '. ]/: 

• V:" ',: " co.lo~ dl fterert~~ ',~ay ';'Qe us~~ ~ ad!antageousi~ 1~Z " t~'~ctng the ,." ;.::: ",~'. 
-~ " ")~\~ ' 
}, .'/' .. tint~t on aer1a1 photographs. "l .... • ',< .' ,.;. .'" "'" ,':r%: 

':,_ • ,/I',. _ ~ 'j l l l' ". """If: ~ 
,.a,l' , r 

( 1961) . was ab1..e · ~p sepa~,ate the Mescal . " 
' ... , ~ -" ~... ... 11',,' ~, .' 

... - • 'Ii ;};f' . 

t . '~ -. Limestone into thre'e ~em~erB . based Oll, 11 thology 'snd ' fossll '; ",'. 

.... . "'" l~ Shr1de 
• d, 

.. ~ 

~ ~~. 
.~ ~ w;~} 

~ 

-:1: j. .. :""" as ~emblage: In the Mineral MO,~tain : .ea: ; ho: ever,. "t: e 

'~" I ~ ... ':.~ :.' .. ~~~osures are :o~ scant: an~:~~~ ,.~tr~~r:~p~~~ectlon ' 1 ~ 
:. '. ' .. )"~." f too incomplet~e to d1s't,1nguish· a ' defin1 te thre"ei'old ' separa-

~'~ >. ' ,I '; , , , tion. Th~ ma,ximum .. ; hi ~kn ess' of" the :I1~~ t ~appr~f~?he ~ " ~o ,~ , 
, . '" \i' · .. fee~ as calculated'''·:fr.om the outcrop pattern ' on the geologfc : ',' 

<'. ~ ~ ,.~ . '" ' ~ '~. • ..: ') .~ \ i " 'f~:,,' .'. ,,!. . " ~'<~ .. ,~ ... - , ... ; <l ,," "Y" •• ~ ,"" .,,:. 

~, 

'-1- . ~. 
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. . t J, • ; 'map ''Ii'' • '.!".~l" . .~" '. ', "{ .... , 'f>; ' ';"(. ,~". ',r~' (,a ... •. J, .~:,~ ~r~;; p' . 

~'::.~' ,". ~>:~"~;'~l~"'" :, ,w ~ .:'. :.; ~ t ;~~~:;'r type:' l~~:all ,tt; ~~; " ~~SC~~!11 ~·:it.~>~:1n~,::~f~:~ ~.:" ~,:.~. 
"'! . '" '~ <1" • 'iJ," ,' , " [--" J ~! ' i,' -It ~ ;'~ ~j" .,,;{': • "l: 
t .. :' ~ ," formably by ~ thin layer ' of basalt. in~ t he 1~V~8tlg8ied '"*,"", , -,-: 

area no such feature could be re~6gniZ.~d. artQ-. the
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1 s directly overla1n by' Troy .' Quart~l t~: 
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The 'Troy Qu?Xtz1 te is considered to.".pe the upper- . , 
., 

most unit of the younger Precambr1an Apache Group. In the 

j:-!1neral Hountain area only a few isolated blocks, that are 

be11eved to represent Troy Quartzite: are . exposed strat1.-
. :.. . ~ f'. ';. . .' 

, "J, " • t . 
above Hescal Limestone, immedla~ely adjacent - graphically 

~ ~ ~ 

1 .;i. 

., 

,'; 

, . 

' to . the Tert~ary volcanic .· flc"'W" .· 'Oo~pl X r.·fn .... · T\.!~~ra.p,.I' 'l~anyon.· .:\.~,i·, < .~J' ",iJ'<.., 
',t . • . • ... '_~ . .' 1 :,. '" ".. .:': "':~:%)' '.,: .\. '~": " .,; , -:.' <. ;.f~:.' 

LO,cally, the Troy 1s ~verlaJn by • .whi~etatl con~~ome.r~t,E .• ' .':'~ ~ .. 
• • , ~"'t ~. .' I" .,. , .:' • J:;~ .... . ~ , :_ . -",' 

... 1 In ·the Globe ' quadrangle' (N. p.~ ' Pete SQll, 19.62) and in the".:,;.~ 
,,' '. ,' • .,. ..' " . 1 , •• :.' ". ~.' ii:'; 

'I, 

Dr1pping Spring range~ the Troy ~uartz1 te exhib1 ts a '."1' 

i ~. .~ 

distinct basal conglomerate uni t mea.sur1ng se'Ve;'al tens of ( ~:. 

feet 'in thickness. Usually, ' the rock becomes "more massive 

in the upper portions and shows , .. abundant '.oross stratlfi-

cation. In Telegra.ph Canyon, however, the quartz1te unit 
. ~. 

that overl;.3.es the Mescal Limestone. lacks !ihe . typlcal .basal · 

conglomerate lay.er and 1nd1cat~s a more thinly-bedded 
< , 

development. The unit has an overall " reddi~ a.ppe.ar~nce, · · 

the result of abun'dagt 'iron 'ox1.,de sta1-ning along fraetures. 
;iI'4;'" ' t.":.. ,'"-"" ill ... . ... :.. . 

. " . . " 

, ~, 

J.''': . '" " ~ .. ,,>I, 

• ~." "-4"\J "'_ 

'Q"" 

On the Oas1s /'Qf" ~ts ~~r~e't7;~~hJ.C 5)~.:B'~t'l~:.ii, and. ~n '"", 
~ .~ ~',* ,,, r . , . '" .. b~ , , . 

s1>'i te ot the la'or(' ' of.>~)Some t'ri}lcalohara~ter1st'tc·s'rl~ · ,-s.' -~ .... " 

:~'¥. ~ t 

,. 

. t . -', 
... ;.~ 

,--;.i . , 

~ . ~ , ~~:~ ""1> ~" '~. ' . '0.",., .. , . " . '0\. :+~' . ':""" "'''!lk' lo._ 

.. be11eved that thl s fragmen ta~!un1t..t;~p:resen~ts tl'le "t Tro.y < 
• ,; ~~.' . - . . J.' 

,'Of>' .. 1. ~. /-

" Quartzite~' "If this unit, however, is actually uppemost 
.... ~ ~ "I, ,r-'7 

" 

~ ,', to 

~'; Dripping ·Spring Quar~zi te, then the ' ent1reBt~at1graphlc 
".<)i ." ,"~. 

sequence has to have , been overturned. "'No e ~_ i:den~~e for .. such 
,~. . , . , 
. • .... i", ·f 

a structural . setting was observed 1n ~he f1el.d. '}I.'. 
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" INTHUSIVE' HOCKS OF 'Ut~CEt1T;\IN AGE 
}'\ .. . ~. . 

..... 
. ... .;, 

). •.. ~ 
l'{ineral Hountain Quartz Monzon! te , . 

/", ... • <I J ,": ~(. {' 

It 1s' ,the in tentlon' of 'the wt-i tar to assign the 
• • fl. '" r,t , , j ,.. 

~ ) ~.";' 

south of N1neral !\1ounta1n , proper, and ·oovers por~i9~s of 
:' ..~~:t : ""-t . . ," .. >l • ... . ' 

sections 20, 21, 22, 28. 29, ,j2. 33 of 'l'ownship 3 south' li 

.and Range 11 East. 
~ , 

'rhe roek is m.edlum 'grained, equigranular" greenish : .:\ 
, '., ,r~ • • • ~.. ,- "l- 'Ul,. , ~ 

, " ;1. 'V" .- < . ,' , ,'. '~}- • 

yellowish gray in co\or· ... ·~:' loc8lly . extens1vely iro'n gray' to 
.,. - '." /t¥ ", 

'.f!'''' .. .'~.' stained and ' easily dl stl~gU1 shable ' from .the adjacent .,. ::, ,:., 
..,. " ;t ... . '....l". ..", '"~ • ~·~~.r._.. ':t tI r 

'! ~. ' ;'".. ~...,.. \.J." 

coerser gr.E:lined Ru1n ' Granite ln~ texture and ' compo~sltlQn. ': ..... : ... ,. . . .. "~t.:~ . ,. ~ ....". ~~f' 
. . .. " :.1', .", '"'" . ~ . ,.. '" '! W .... " \-. ~~.~ 

,. ~. • . ," .' .. ~ .,r . ~ , r'f' . _. -
A moderate amount of d.ark, ~liv~ . .gre~mfi, bto~t .. e) f a,p~'.h,On:r:':" i1" 

," y iii _ •. / J" . '~ •• t~~.ri.~ •. ':4 -.': -); ', " .. \_ 
"", ;;.~. ~ "", 'I."r i'" ."~ I ," .. 

blendeean be recogn~.:zedln , tlte 'hanti ~,~p~Ci~~ tf:." ";"{. ".,. <,; .:',.f~·l ' 
l~'; "'.. :.:. , . ." .4~~' . "'~r ' . ... I • 'r, . 

• . "'I"~' '-d!> 'V ',. . 

The quartz Yn0l'\zonl te ' i~ 9tl lrreg~l.~~., d1 icordant; .. ,,' 

19n~ous mass that 1ntrudes, the 

Schist and Ruin Gran1t~wlth a 

older 
~ 

s~arp 
Precambrian Pina. l ~. 

conta.~t • . The exact "~' 
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of Mines, 1959 edition. ".. . , 
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age of the ,rqck. however. is '.·not known'. No obyious ... a],ter- " 
• ~.. J. ..' • .., ' "'" .~ a. tion- effectS, were noted in ·the schi st'''' or in the gran 1 te. 

A few schist inclusions without , any striking alteration 
" 

features Nere observed in the northern and northeastern , . 

. ,~,'':'' 

" 
',' 

" 

may underly the ' adjacent P1nalschlst 1s ' f\1rther 6ubstan- .', ,,' 
,,;, .. ",.:. - ~'t' ',~ ,":\ "'", 't~. ' .... -!\~,.. 0("":: • 

". tiate<;l by an isolat~d. e~osu~e' 0(,8 S1D,l11.ar "intrusi ve'", rock, 
,~j' .~ ~ , . .. ~.J..".. '" -"-~ ). -; ~~, . .-!> 

in B,ox Canlon. sectton 22, Townsh1p :3 ~outh~ ' Range '11 East. 
~ , 

, , . ,. . \ 
This exposure undoul;)tedly connec,ts at ,deoth 'W1 th the main " 

• <0 ' : ,.'. '"" . ',',T , ' .. ':~", ,~.<,:*r . -( .".;.. .,,'," ~ :' '. ; .... 

-'''>'; I,.", mass. Ho,w far the quartZ' 'mopzoni ~e ' m~y )~xtend t fUl,"ther -to 

If. r::.t~,,~··' , th~ easy be;,:ath the T~rtl~r;;2,~~I~2 ' t1?,W :;~pi::: ' ~a~ Ii;t 
~~"",; . ;-;;1 ,." be detirmlnedf wl tho certEt~nty .because'''ot ,,~he ;"'J.aokof surfa'ce ' 
~ \ ~ ~ '.,.~ , ., t • "~ ~~' • 

.. '!'4":~ ... s •. t,{ .. ~ ~.:. _'~. ~'. ,- .... )4."... ,,"-: /"" .• -Ii 

,~~~:;- , '-;:J,:'·"exP0sures, in this ~re~ . .. , \he ,~yt1g~~r~a.~ ! ~IIl.Q)l~ ,~~ .. ~r ~ro'rt . ." 
).",-,{,' :.",(';;. ~~~~i.ng i ; 'PlnaI ~;;ht;~ r;.~d: th.;"f,~~:~fie~JF·" , .11. tt'ie '.::'; ~, 
1j1 .... ~",' ,_.) '. 
" . " 

" ,-

", 

, .~ ' <l 

'.." 

<' . 
,.:, , . 

., copper carbonate in' Ii fault ~ zone.ln,:.',th~ "northern' portion 
. '. : .. ,~. ' • . 'Sf " ... 

of section 23 may be indirect evidence o~ ' an ' lgneous body 
. '2" f'J '" 

. at depth. To the W'est~ the quartz mOl,lzon1 t~ extend$ " .'1-';' ., 
"' .~ ... ~. 

beneath recent gravel cover for "an un}mOlm distance. 
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A series of dikes.ranglng in composition from 

• l .• _~ 

aplite to diabase. transect ~e l~eous mass in diffe!~nt ' 
;".i " 

directions. Diabase and trachy-andes,1 te porphyry dikes 

trend northward, diorite end quartz diorite porphyry dikes 
"",.' . 

trend eastward, and ap11te dikes have a predominant ,north-

east oriente.tlon. These hypabyssal rocl{s w.1ll be discussed 
• . ..,. .~ • ,,<\ 

, in more deta 11 'In : ~ "subsequen~~: chap~,er. ~( '",. 
~ .. -, ,.. -' .. . ' . 

,", .l··;::~ ;' ... -. .. .;; ,. 

., .. 11" .,,7' 

' The ~aneral :ff.,ountain Quartz ~1onzonite is 'llg,t a ," 
~... . 

homogenp.ous rotck "but varie's in composi tion and 'physical 
,J.. .. ' . , . .... .... ;~; . ol 

appearance from quartz monzonite to granod1orite~ · The ~~~ 

latter variety is confined to the exposure l~Box Canyon. 
:\ ' . 

On" the whole the ., rock appears unaltered in hend specimens 
'. 

in spi'te of some weathering on the surface. 
'~. . .;'~ 

Under the microscope the rock is holocrystallin~, 

hypidiomorphic granular. fine to medium grained with a 
..... ~ 

grain size rang1ng from 0.5 mmto 2mrn. ,7.he composl,tlon 
\ 

" , 
of the MineraI t-lountain Quartz l\~onzoni teo a~ I,estim~be'd from , 

" 1,~ '\;( .' . . . - ~'" ",§' , 

f1 ve thin sections i sprese~ted b~loWfr ( in' :d'er~'erit): ." 
... .. ..... 

,,,, 
, pla.gioclase 
(oligoclase-andes1~e) 40 ,. ' 40 ~ ' 5} ~, '"40 '~1. 42 /,,\,~~-.f~' " ,+': .... 
orthoclase ' 40 ' ~t#. , 20 " .3.5 " )0., .. ~.:.,.o tt .' 
quartz ,,, t/~" t' ,.' 15' · · ~ . • 5. ... '.: ...... B . ;,J5 ~, 15.w~;." .. , ', 
biot1 te ' , .;';;"f\., . 1 ~.,.<~, 8',," ,.,., 1 .. >, 1!0 >, ' 7 . , ,',:".'" 
hornblende ",,",,":,<. 1,, :;'- . 15 . ~r " ' ,~;" 5 "i~~ ,,I, 

magneti te 1 ". 2 tr 1 ' 

, .. 

muscovite 2 tr 
{~, 

apa tl te tr 1 .' 1 tr 
, · ... , .-·r 

tr 
~ 1'" .'f' '~ .. '(' • 

. Pyri tel chlori te, sphene, epidote and~' cldc~ te occur .. ~i.n ,· 
:. I : ~~/~ • 

to( Jt.~ . ::1;' " 

a1 te'ra tion product ''of 
'0.;0 • .f 

I 

minor amounts. ' Sericite 1s a co~mon 
.,' 

,I 

~. ;, 

: ..... 
, " 

". 

I. ' 

, ,~ 

' ,' 

. -{~t 
;111' 

. 1>.;; 
.<' 

~ . 
"S'l i!, .> ,l;. 

., ," 

.... ..;"' ... 
1:.:,"" 

,./! 

, '-"7'~ 
.. l_iof 
~~ .01 



.~ 

". ,"" 

.,f . , , 
inan~ mineral presen~ and~ usually forms subhedral crystals. 

~ ..: 
-(" . 

Zoning is frequently developed; the outer r1ms 1ncrease In ' .. . 
alblte compone~t. strong serlcite alteratlon .ls ' locally 

~ 

.;-J. 
pre~ent following twin lalllellae, ', rr~'oture.s, ' ~nd zonlqg , 

~ ~ r '~'J .' • 
';? 

, . .. 
~ ,ft'. ·patterns. UsuallY.~· :the center portton of the plagioolase ' 

. . ' . 

.! .,l."",._ ':!, ls. e~tens1ve~y alter~.d ,1p '-qontra '~ . ~o ' ~re o~t,er r1m w1'1 ~Qh 

;':, -,' , ~ . "~~~: .. · i.~rety. if eve~, S~o1.tS i'an1r ln~.1p1ent :,.;1te~'a~~lo;;4'~U<'~.~ri~!~ral 
~ • .. • ~. oi J ~ '~ .. "I. . " ., '.. I':, • \ ~~ j' 

"'~\ ", .. " '\~: orthoclase anct' quartz form the $~rier~l mat""1X'~"'o :f the~~ rook; 
"" . . .,F,,;,,' . ... j '\ .,["'. ",,,"' tl 

,'. ~.' '1"~ r' , 

, . 

1<-• • 

, o'rth,oclase- occurs .1n large crystals up ,'to 6 mm ln dlameter. 
': , ... '" ...... ." \ .' 

and 1nclusions of plagloclase~ plotite and ho~blende are 
~ .. f: ,,~ 

, , 
very common. 

. ' , 
Very rarely ls any alteration vlsible. 

" 
The 

polkilitl0 texture of orthoclase suggests that potassium 

was secondarily introduced forming K-feldspar which subse-

'. quently engulfed earller minerals present. Subhedral. 

biotite and hornblende are c9mmon1y altered to ohlor1t~ 

along the edges of the crystals. Locally. calci,te 1$ 

present in hornblende. Magnet1 te oe-cu.rs 1n minute gra,ins, ; 
, of: 

0.15 mm in diameter, and J.s always" assoc1ated .W1th ,t 'he 

" 

\ 

. ' i 
. ' f .~'~.:"" ~:-~- , .' ~ ~. ,._~ .... ;, • 

mafic constituents of the ·- ro.c'k. In tt1aces. the"breakdown ,. I ~. 

./ 
I 

I 
I 

!~ .... 

I'f .: ,. , '.: • ~ \' . .. (" 

',\. . , !' ...."'. 
of magneti te causes ' extenS1.ve . :r0':l4l>.· s~aln1.n~ '.{,I:~.: ~fr!!~t~ 
of stress are well d1splayed by tpe, undulatoryeit1nction 

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

spar tw1nn lamellae. '" • '1, 

; 

The 19neous intrusive rock in Box Can¥on 1s very 

similar in mineral composition to the main qu~rtz monzon1te. 
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The amount of plagioclase. however, exceeds by far that of 

orthoclase so that the rock should be termed a granodiorite. 

Introduction of secondary K-feldspar 1s also evident. In-

stead of magnetite pyrite is here the metallic constituent. 

. "~ 

.:..~:,.-

. , 
. ,~, _:.: 
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The rock 1s fine grained, dark green'ish gray, and has a 

general unalter~d appearance in the outcrop. Under, the 
, > 

microscope, however'i', the inner porti;ons o,t: the .plagioclase " 
, , -,lot" 

are extensively altered to sericlte. " 
• , ' , 4-

~ , ~, " '/0"': 

":" The most pronounced , iron staining 19 -the quartz 
.... ''+ -. ." "1~_ . ... ill!: 

monzon1 te stock ' ls develope.d in the small, nor,theast­

t~ending neck-like extens10n. Here the rock shows 

considerable breociation and development of iron ox1de 

along 'fractures and narrow shear zones. The weathered. 

surfaces are strongly coated by dark brown limonite 

(goethite) but no sulfide CBsts were observed. Viewed 

',' ,. 

. . " \ 

microscopically subhedral .plagioclase 1.s completely altered . 

~-.~ 
, ,) ' 
" > 
I' ' 

'" ,/. 
t". oi' ~-r :. 

'. <I.'t 

~';\\ij 
l' 

" . 

, . 

• > 
, . . '; 

., , 
, ~ _.l. 

to sericite and is loeally heavily iron stained. No pyrite "'''; 

was recognized in thin sections,', ~~agnetlte is "relatively 
... _.;.,.: 1l '" , "': , ' .. ~. I • 

abundant and occurs wi th blb'ti te. ' The rock -is cut by 
, ''I! ' 

many north-trending quartz ' ~ematite . ve1ns , which may 'be 
- ," _ • ~ ~ •• l '" ' ''" ;"---.:" ~ . 

", ! . • . ", , 'v 
the cause for the e1tensive iron .. ,sta·:tnlng tn ';sth1s , ~re~'. .. ' . '. .(,,,. , 

These quartz-hematite struotures ~re the extension of the 

more fully developed vein system to the northwest around 

Hlneral Hountaln. A genetic relat10nship between the 
<" 

quartz monzonite stock and the vein structul"es.however, 
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is not apparent. The wr~ter feels that the veins are 

related to the Tertiary volcani9 activity in thlsarea. 

Several ~f the east-trending. fault controlled vein 

structures in the quartz monzonite have been explored by 

prospecting pits for copper mineralization. 

D1kes assoclfted w1 th, ~he !.M1neral l1ounta1n 
:~ , ,j ~ ,':~ 

Quartz r~onzonlte .. .'~ , 

.- ,.,t" 

Four d~fferent dike , ~ocks ,were :recOgnlzed h~ransectl~g 
1; ". .!'to!- L; .. 

the quartz monzon1t~ ' ln var10us d1rectl,ons. ,Their. mutual ' 
J I.... " 

age relationship can ' not read1ly be determined because only. ~ 

two dikes cross-cut one another. 
" 

The dike rocks reoognized 

are: 

aplite 

quartz diorite ' porphyry - dior1te porphyry 

trachy-andeslte porphyry , " 

diabase 
" 

Aplite .. , .. 
In hand specimen the '~ck has atypical phanerlt1c • 

'\"r' ,. .. f..' . ' .... 
• ~ ; _', ' .. ', r , '... ~ 

.' . ,if " . 

sugary texture and contains -a !D1nor ,amount,,.,of.)!"fine-grained ' .. . ,.... . ,\,-,., .. -.;' . 
bloti tee Cream- to rose';'co16red , f~td~par c~Y:Stals and - ,/J 

\ 

- .:t+ Ii. . .... .. '..ft~ ..., .. ' VI 

glassy quartz grains .ar'e ver"l distinc't "'Ori : ltteathered surfaces • . 

Generally, the rock has a pinkish gray color, 1s medium-

grained and very hard. ' 

The apli te ~orfns narro~~ portheast-tre~fd1ng , dikes 

whicn measure only a ~ f~~ feet ' in /Width. ..Their contacts 

~ .. 

;':, ',ij ',,_,r '~'" ' "t~ 
.... j " " : \' .-~ ~ ... ~ , " .' '~ ... 

, .. . if ~- , '~'~'. t'"~..l" ~~.~ ~I 
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with the quartz monzonite -are ' sharp and even. ~ecause 

the aplite 1s more resistant to erosion it' stands out as 

narrow ribs in the general terrain. 

Under the -microscope the rock 1s seen to be holo-
... 

: crystalline, allotriomorphic granular ' with an .average 

~rain si~e of 1 mm. Occasionally, feldspar crystals may 
, 

attain a diameter oil 2 ,mm • .. The minerals form an .anhedral, .~'. . ~ '.~ 

interlocking fabric with quart~ predominating ' in the 
,"'\ ~, . ')': . . 

t . . ..\ , 
rfhe average compo 9i tton 0 f the aplI i t~ as , . assemblage. 

• 'I~ 

-, 
" 

" i' 

determined from thin ' sections 1s tabulated below. 
" 
quartz 
microcline 
perth1te-orthoclase 
albite 
biotite 
apatite 

40 
35 
18 

5 
2 " 

tr 
sericite locally .abundant as 

alteration produot ' 
1n albite . 

Microcllne and orthoclase locally show a very distinct 
.. 

perth1 tic texture wi th plagioclase forming paralleL oriented 

exsolut1on uflames" in t~ehost mineral. Biotite occurs 
" 

1n very small corroded flakes .0.25 ~m to 0.1 mm in diameter. ' 

and displays avery strong gre~nish pleochroism from chlorite 
", 

. " II> 

alteration. Incipient clay alteration is present in all 

feldspars giving the minerals a general cloudy appearance 

in plane polarized light. 
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Qne major diorite porphyry dike is present tran­

secting the quartz monzonite in an east-west direction. 

In the outcrop the rock 1s porphyrit1c. very hard and 

greenish gray as a result of abundant'olive green hornblende 
~' 

"needles that are , randomly oriented throughout "':,the rock. 
. . 

lS /Po" 1 

Irregular blebs of pink feldspar are common. ':..; . 
, " t' t,. • ~, 

-;f~., o. \ ,*,' :.- ,.1 

Under the microscop the ~o,ck :ls",..;.aeen to be, 
l ~ , ' , ~f /!. . '.;:, , ' "''''_' 

M 

porphyrl tic w~ th '; a ' mlC~Ocrys'~lll,l,l~ . ,ma:tr1/ :x':~ About 2'5 
o " \, '".. " ", • 0: ,.... ''1::~' ";,..: ~ ..••. , } :'! .. 0, 

pe~ 1::< 
.t; ...... ) •. 

cent of the phenoc'ry~ts are ,plag1ocle,se ~<,ollgoclase-
.... oi" :':' . 

< OJ, ,," 

andesine) and 20 p~r cent· !!re homblen'Cie and bioti te ' • . ~ . ' . " ., 

The' matrix consists , of microcrystalline plag1oc1ase, horn-
~ . g' . 

,. b1ende,- bi,otite. sericite and calcite. ,.) Plagioclase ls ' ~: 
;' 

strongly altered to sericite espe~1a11y along crystallo­

graphic directions. The sericite occurs in fine individual 
p'-

. •• I·!.V· 

flakes and shred-like aggre,gates. ,Hornblende,. J;'s , commonly, 
, . ... t' ~ , :.~ '. ; 

• _, "./ . :' ,.',,t , ", _\ ~..., 

a1 tered to ' ca1clte; a '" thin chlori te border ' remains behind. 
~ . ~: . 

Very fine-grain~d magneti te 1~ cr~wded along~', th~'- border ' . , . 

, , 

,~ ; 

. ,'(' 

,,; 1" ' .. ' .r,...". 

,,- zones of ' the 81 tered hornpl:ende,. :".The rCJck' is very r~slste.nt{~~ ,"'" 
'.... ~"t . _ ~J~ ";4 ,\,' . r- .~-i,. ~~' .. ' " ) . '. .OJ 

to weather1ng and forms narrow ,ridges ~bove the low lying ;' ~ 
. '0. • , .t., !"'~"I" I". }' • ./" .,,""\' 

1:' ., . . . 
) ", quartz monzolh te ter~alh. 

.... • ... ..... ''''' , i::: 'J' • 

,;. " ~ " , ' • " ' ',f.; ,\ ',{f-

" 

.. 
, ~, 

In the extreme southwestern'" corner of the , quadrangle 

an east-trending porphyri tic dike cuts both the ?-l1neral· .. 
'. A ~ 

r-1.oun ta1n Quartz l'lonzoni te and the Ruin Grani te.' ,' Because 

of the presence of abundant quartz phenocrysts 'the rock 1s 
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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. Phenocrysts comprise 

about 30 per cent of the rock. Quartz occurs as well 

rounded grains measur1ng 3 mm in diameter. It commonly, 
r .,' : '\..: 

develops a myrmekl tic intergrowth In th~ form pf a narrow,'; 
'- ~ 

~l halo zone around each graIn. '¢' Micromyrmeki-tic text'l\re is " 
, I~" ... ;..... If -< .' ~ 

" '. 

',:," found throughout the rocJc in small blebs and aggr'egates", 
1f .. ; .. ,' 

I . 1 " '-1' ' ',,.1;':;> 'w~erever qua:-tz 1s J2,resent~ ,~,EP1~ote. an~ j ca~o,~',~~ 8::e ", 

~. ," ~. common altern tion p.r.oduc,ts 'of hornblende. Plagioclase " /'':.: 

. \ ~, f"; , ""J 

is"always altered to serictte. . ," 
>. 

" 

' f ; ,~ TrachY-Andesite Porphyry .... ,. 

• • -..:,., / ..; t or ~, 1. ~' ' 

, ';I." 

I, 
The trachy-andes1te 1~ an orange-gray porphyr1tic 

rock with a very hard microcrystalline matrix. Small, 
" 

.1 

\ . .~ 

,. 
0" ' , ,-

.~ I 

" \'i"1 r 

", 

.' 

4*;, 

unaltered black ,books of biotl~e ; are, visible on the 
' .. 

J " 
Well-rounded quartz grains compri$e 

" - . .. '. ' , ,".;. 

weathered surface. 

about 2 per cent of the phenocrysts~ but angu~ar~nhe4ral 
\' 

• I~ " rl ~ 

, quartz , crystals are an important const1 tuent of ' the"matrix! ' '" 
1. • ..~ ~ .' ~ y..., ," I y"'" '~i'" _ . :'~,." j ,~, ~'!I. ... ,p. 

qn :~he weathere~, sU~.fa,~e.:::~a~ulle,~,~ : ~h~l~Y~~!!h~~.'~~J' Su~~,:~~?:>:,~/;;'" "~." ~" ~::::::::i' 
to anhedral plag1oclaS'e crystals, ~re ' vis1ble which" 'as '~"", ",;:: 't,' 

~'~ ':' l' ~ .• ~ '~.t":I •.. ~n.'t. .. :=.)l·-!"-I:!'t:1 ,j; . ..-; ..... .,.H .~i", * 1~_~~. ~":~ 

seen under the microscope, are comple'€ely rep'la-eed by'" <' " :/, 
,.. . . ;" ..... .- ,'. ;~._ f;iw~~ .'10 •• ' •• ,. _. ,,~ ... ~'::'(;~: 

calci tee Locally, magneti te accumulat"es as cluster-like' .• . .,Ar ~'\ . .:',": 
' .. 

aggregates in plaglocl~s~ andhornblende~ 
, ~:" ~t '-: of' 

,.. little iron 
I ~ • 

ox1de sta1n1ng is usqally develop~d around the magnetite 
; ~',,," ... 

.~. 
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ln unaltered ~lotlt~ tn' as~oclat1on w1th calc1te replac1ng 
:,', 

plagioclase. In plane polarized l1ght the matr1x has an 

overall cloudy appeare.nce, probably as the result of lnc1p-
, ~, 

lent clay alteration of the f1ne ~a1ned feldspar. , 

The name trachy-andesl tehas 'been ,tentat1 vely",;, 
.... '~. . .. ~ I 

~\"\ -

<applied to this ,rock on tl1ebasls ,of the plag10clase com-
- .. ..,. . i 

" "". 1;. QI<¥- ' ~ • .'1"~,p. .. 

'.posit1on (ollgoclase'"!andeslne) 'f an, :t he abund~nceof ' b1ot1te., 
I • • • • • ,-I - .;' ..... j. . ',_' ,.,t,' ' ... "! 

'. "" '1.1 'I, ,'h.,' .): 
and quartz phenocrysts, : as Nel~ as mlcrricrystall,lne ' constl-

. ..... ....... J. 

i-- ~ .". ~ ... 

tuents of the ground ·tmJl.Ss. '~' The north-trel'ldlhg trachy-aridesi te 
-./, 1 . ..-<" ... ~ :ic 1/ 

:j '~h 

dike cuts the east-west trending dior1 te porphyry dike and . ~'" 
" 

thus 1s younger than the latter • 

... ,;' -oi .... '. 
" 'If! . 

" 

A north-trending d1abase d1ke 1s exposed in the I. , 

southern port1on of the quartz monzon1 tee It·s . compost t10n 

and texture 1s almost 1dent1cal to the d1abasesills " J' 

,~' 

.) 'i:'-
descr1bed in detail below. Of Intere,.st here 1s the age 

' . '1~ . 
rela tlonshlp between' d1abase and quartz 'monzon_l te. ' 'l if the 

, , " 1 ' (. ,".~ 
diabase 1s of Younger" Precambrian age .,then the"'quartz"" 

-":- ,j. , .' 

)f 

, , 

monzoni te' 'must ' also be, Younger , Precambrian, !1:'f ' not ' olger. " 
''''"y!o " ," ~", > " 

.'" , . "f~" ).\, t , ' • 

. ' ' 'r'he 'quartz monzonite, however. :, Sh6w)f many ch~racterist1.6s l' .,,, :' , , .. , ~'N.. ,', >, ,;. . 
f, :.. ·'c...... " •• 1 • .,\. ~' 

of a Laramide 1ntrusive body as far , as composit1on" te i't,ure, 

and general appearance is concerned. Small: intrusive rocks 

of Tertiary age and of similarcomposltion as the quartz 
.. ' 

monzonite are exposed in the Dripping Spring Range and 
, . ' . -.;J • _ <t' , 

the Tortilla Mountains near Ray, Arizona, ab out 10'" to 20 
, ~ 

.... ~ 

<i ,:,~",::, 

h' " 

, ,""'; 
,,:', '<t 

t o, ". 

~~ 

'~J 
~ . ,~' 

\ , 
:. ~, 

.' r. ,. 

'.- . :" 

"'" 
;;. 

, "" i... ';;;"v 
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;'1.~~ 
"II· .... t 0:;' 
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miles east of Hineral Mountain. In this 
r. 

dike h&s to be ~lso or ,Tertitiry age. It 

that two ages of diabase intrusion exist 

'.,~ 
.I.:~" 
. . ~ "'" '-

., 
.~. 

case the 

may very 

~.'r· ~. 
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" d1aba.se 

well be 

in this part of 

Art zO,na; a Precambrian. diabase found largely as sills " . 

associated with the sed1mentary rocks'of the, Apache Group, 
" 

_.and a Tertiary d~aba.se occurring 'as i~olated dike~ mainly 

J.n other intrusive rQc~s. ~';~;:;.r" '.' i'" 1";". 
I " :,. l', ""' : ...... 0'\. , , • • 

Ito: .. ~ t" 'for: " '>,~ .... ;~ Diabase ' . 1';'.' {;'. • • t" .... ,. 

. \i \ . ~ .~~, ' l "":". ~ . ~". .." • \ lJ; t\.:...... . t: 

,"";:, 

1", 1 tf.:' 

~"~'. ., . I, 

In the i-i1neral Mouritai~, q~adran~le ~h"e~diabas.e 
'.. ... ;. :-: ".. .• ...",I· ... l . ~Jt" 

' . ~ ,. ' ~ppe.~rs in· two mO,des ' otQ.~cur~enc~:·:i·.,,+~~ .. ~~rst Is. the v ,\J~·:' 
\ '. " ~ J ,1> , " 

extensive sill-like . intrusion .intQ ' the Apache'; Group ' in " 
" A· . 'r,. .11 ' ;.~~ " . 

Tele~raph Canyon, ' and the second is the formation of 

small, irregular· intrusive bodies and narrow dikes within 
., ., ' 

• r· , 

the Pinal Schist. Locally, the diabase also forms selvage 

zones along" th~ northwest-trending tension fractures and 

,., 'Vein structures. ,i' " 

'" ... t 

. ~n .·.Teleg~aph canyo~ ~the ' d~a~as~.>.~ntz:Udes the " 
, . ~.' "~ 

entire exposed', sedimentary sequence~ o''f' .the y,ounger Pre-
j.~ ~" ·r . """. ,', 4 •• ~ Ob'( • ....~ •• :..I'. . .!~ t,; , ..:. ;:".~ .\' .~. '~' of '{' " '!'t" 

"', . cambrian'· Apache Grou~. ::,' The dfabas,e". t00}f! adv~n t·ag,~ ' (j'f : '~. 
• • '.. . . ;,,,,j,o h f4 ~ ~ .r~ tJ ',. 10.\... "",~:'; ",\: '"\';.Io ... , 

'\ bedding plal1,e,s. format'1pn bo,,?-~d.!irie.l ;an~ fault" structures 
.• ~'. . .. _," . " '~, .tt ", <t """ J- . . 

. "', to form .sills rangipg in thiAkpes~1"' from 100 ,~to 1~OO feet. >' 
~. .., " ')'" .' 1 ~_ I ~ '\ ..... :., 01, 

i ' ~ .. , 

The intrusion caused a dilation of the whole sedimentary 

sect1on. The thinly bedded Pioneer Shalp. and Hescal 
... r;o".., .,.:~ < r~ . . 

L1mestone were especially susceptible to the diabase 

intrusion, 1n contrast tQ .the more massive Dripping Spring 
·iII 

;,' 
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Quartzite. Small apophyses of d1abase are present in the 

quart3i te, but they are very narrow and die out quickly. 

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 

'" 

k" • 

'. <,; ':1 ;::t " ". ,:\hO:l :z~,:s ." t'l: "wa" ~~1;'arl1),<~~~,'t~~,. ·i-,e~s~~ ;tb~t,:nO~eiii.~~,~ ~' > . ~.' 
c. ' .!~ stra tigraphic' sections of the -sedimentary units were 

• . . ' .Jo~': 
. . .. :0;; ')"t, .... 

'!I< ' 

,. . .&.~··:t "," 

. obt'ained. The ~"diabase restricted itself' a1:most compl.e~;~·Y ." 
.,~1 

::.r . 
;, -" tr ' 

J • 

, • .'<.l'I'· 

.. '.': 

'.' . , 
.", '-I 

,\.1, 

I 
I· '.' ~. ,: .. ~~. 

, '" ... , 
.~ . to· the Apache Group and did : not , 1nvade: the' adjacent Pinal 
~ .. _, t; '.- : -. . "', . ;0 • ,,_' \, - /r~ .. ;''t.' .::. ;.._:' " ,"'r, • ·t 

~~ .. ·;"·· .. Sdhlst, 'at .least no-t in th1s .1mme~1,ate' area. ' Usually, " a 
::. ~,':'" -J • 

very narrow str1~ of P10neer Shale separates the diabase 

from the Pinal Schist ~;'and Io1ade.ra ,D1orl tee In " the central 

and southwesternport1on of the area the diabase occurs 

as irregular intrus1ve masses andnarr9w dike-lIke features ' 
.-" 

mainly wl thln"P1nal Sch1st. These d1scontinuous ,and dls-, .' 
j • . • 

.'~' , 

cordant 1ntrusive bod1es 
. v ~ 

hav~ ,a genera.l .. rio~th~northwest ' ..... \.,,' ... 
.. ;. ··f ;' 't J _~ :...... , " • JI-'. A ... ~ -' I 

',. .. 

" . 

o':r1entat1on a.nd ·probaqly -. - ", 

the P1nal '~ -

foJ.low a 'weak . ''structural zone in >,' '. 
• I' S;: ,,~. ;. • ; '.~ ,: I :. 

.. ; .... '\ 

. \~ . .~ .,.... f><t .. '":' '~ ' . ',* 

~, 

ln~ t111s area·:.c~n only 
..... .; .. ;. 't':: ~i~ .r/.: ,-., 
follow~,ng reasc)lilnga '. 

. tlf "j' 1 • .' 

be 
'.{ . 
\ <i: 

~', 1 , 

B~cause the d,1al:?ase lnti-'ude~ t ,he vounger Precambr1an Apac~e ' 

Group, lt de~1nltely has to be younger ' than these sed1men- " 

tary rocks. An absolute K-Ar date of a s1milar d1a.base 
. , , 

1n the Sierra Ancha Hounta1ns, Glla County. Ar1zona (Damon, . . 

~. 

.... \ 
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. ~} 

. t • ':iI<{ 
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Li vlngston and Erickson, ' 1962>', 'indicates an age of 1140 
" 

million years, 'thus placlng , the dl,abase into late younger. 
.'; . , ' 

Precambrian time~ , If the diabase dike intruding the 

t>l1neral 110untain Quartz Honzoni te is actually of Tertiary 

age, then two periods of diabase , intrusion may very we~l 

be present in this area. proo,f of thl.s interpreta'tion of '" 

must await the age determination of the Mineral Mountain 
. I ;-

"~ " ' ( , ",-.-;; ,,~uar~z Monzon1 tee A T~r_t~a~r.y , age fat- the diabase is, 
... r j' ' . 

" ,,'f., postulated l'n the Glo.be-Mlaml\ and Superior "area on ~he, 

• 

, ., ' ' , .. 
.f,<=' basis of .,st~atlgraphi.~' eVidence (N:' p :: ' ~eterson, 1962) • 
lot 

V 

~ 
" 

,r 

.j 

'Y. 

., 

, 
. -;, . 

" 

..,fft. • . The diabase ' is a holocrystalline ,very fine to ;,. 

, r 

coarse grained. dark greenish gray intrusive rock dis-
.~ 

playing typical d1abasic to ophitic texture. The coarse 

variety weathers readily into a dark green granule so~l 

and usually forms topographic depressions adjacent to 

more resistant sedimentary units. Extensive talus pover 

is commonly ' present and locally obscures the ,contact I, ' 

relat1onsh1ps between diabase and adjacent rocks. 

detailed survey will undoubtedly reveal more diabase than 

could be shown on this map. ... ... 

Under the ~icroscope the' ,diabase is seen !to · be a 
",;, " 

" ' ", h~iocrystalllne: hyp'idlomorph1c granuI'ar. medlum- to, 
. .)~ ~.; . y 

. ~ 
. . coarse grained rock. Subhedral plag10clase laths are 

lntergrown with auglte F~nd hornblende and may attain a 

length of 6.5 mm. Plagioclase is commonly altered to 

sericite in the coarse diabase. ~1nce the rock 1s highly 

t ... ,: ... 
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weathered in the outcro~ 1t 'is~d1~flcult to determlne 

."~ f 

( 

I,. ~'. 
t • \ ,~ 

,", 

' .. .:. whether the alteration 1s a res'ult of .. supergene or deuteric 
.< 

processes. Secondary overgrow'th of '8. more sodlum-rich 

feldspar and/or orthoclase ~ contaln1ng abundant , horrtblende 
. :,t. ·t~ , ~;". , " ) .'1.' .;,.. .. ~. 

inclusions 1s common aroUnd 'plagloelase)t'.'''.;'PyrC>xene 1s 
" . , 't~'~"., .., ", 

.1 

f-

,. 
;}) 

almost completely .recrystalli.zed and .ahows s ' rim of small .,1'., 
- • 4 . ,f . .... • j".~ . • \ .'. ",' 

~" ';(,. 4!({,r .. ~, ~ ,-. ' '~ ~ornblende n~edies · t~4t . . ~:tt/etia~ '~fi~_aZ:4 1 fr~m~tki 9r1g3( :;;:. .:.:-~~ ~\' Q '~ ~", " ' (":~ 
• f. • '£ ... . ." ", -! ... ~ '\: • .'. ~ • ,( I' .. ' ..... ~ .. ~ to _ ,. ,;' ... . .... "' ~ "I ~. ,.. r~ " ~ ::..~. ," 

',~ ' ,:,:,;,;j- \ . 1 40;',' mi.nera i in.to ",the $dj.~~,nt",p1ag~o:Cl:~s'~ ~'i,,':~a~l;:l t~ ·'o,~~U~s,. ~\;:'~"':"" ~ .. " ;3:~:~ 

". 

·1: : 
: I· " " 

.Jr; ! 

" 
.~.:,~. 

I 
\ 

,. 1 
. ., 

." "; •. • .. ,If. " _ '~. ~. ,:: , , " .', \ Y .... ,", ~~;I<_ t ;., ,...' '. ' ~ ," ~.1t';~ ,"". r,.~,.. ':a.. I i; ,..... . " .. J :' 

, ':'. ,~n large ' 1neq~1\iimens1.on~1: '''~ralns ~.(1l':~·.~~~;:~~~~;~_::'8~~t·~'~~C'o,r :;!~: "~ ,~,,,-:~.,' . :;~~:'~~l 
replac1n'g maflo mineral~. "t 'ooally, anomalous . large apatl te ,,' ' .:."~;~: . 

. .,. ,.' :+ 
.~ ,.~" 

crystals can be · observed. j' 
" :"'". , '. 

" In Telegr~ph Canyon the d1a~ase ls medlum-grained 
.. 'it,. ... \' • j .'. ~. "'.': 

~:,"w1 th an ' average grain ' size of .. "1.5 mm, 'and the ' rock shows , 
,." ',t, , 

distinct signs of feldspatnlz~tion. The diabas~ is very 

hard and almost black 1n color, and contains abundant · 
.,-

. , conspicuous blebs and velnlets of p1nk felaspar; ',,,, Under the \ . 
• 1.-"" 

:#.~, " I 

,microscope these' blebs are ' r!!vealed to be myrmek1 t1c ... lnter-
. o· . '110, ... '0' i. 'f , .' ~ ~ 

growths of quartz and alkali feld~par. S~condary over,growth 
,j: . , ,,~ , .1' ... , ~~ 

. ',," otl':·plagl·oclas~·" 1. ~ also present. Turn~~ a~d.verhoogen' (t .. 1960),. . ; ,':' , ~~' .,. . ',: '" " .... , ...... ;..... ~:,,;f r., ..... ::.~ .,.. .' f '..~.,~. ')' . 

. observedi a similar .. feature in ~the " tholei ti~ quartz diabases 
. -""""'1 i' · ·,~· ' ... ~ \ 

~ , I " fr ' ,~ t"'-:... .;:,. . I ft1., .' ~ J lo; , .... , I 

and attributed it to ~1fferentiation of the magma" upon , .... ., ~ , . 
• ' " • I' .' ;:a. " .~: 

cooling dur~ng lntrus1on· . ... Another. po~sibl11ty~; for J.ntro,- _, 
.. , .... 

', ' 

"', 
duclng sll10a and alkalies is 1imi ted assimilation of ·the 

~ 

host rock during diabase intrusion. The s~dlmentarY ' unlts 

of the Apache Group could serve as ~ 'ready sou~oe for the 
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needed constItuents. The margins of the diabase slll. 

then. ~hould indicate some changes in the mineral composi-

tlon if condItions were favorable. Not nearly enough 

petrographic work has been carr1ed out. how~yer. to either 

support or disprove the validi ty of this hypothesis. J. ~J. 

~nthony (1960) pointed out. that because of the extreme 
..' \.. ; ••. J, .. .. • " ' , :,.." ~/, .. 

. dt'~ferences in chem1,!'al compos1 tioJl ' ot the ho~~ rock and 
~~,, ~ " .:.;..,'f ,,;. i.:"/ . , 

··~. the intrud1ng diabase magma. one shpuid -not expect to fInd 
. " 

, ~' t .. ',' ." .... 

l- ., ' . . ", l!' 

extensive assimIlation of the sedimentary units (DrippIng . . ." 

Spring Quartz1te, Mescal Limestone) 'py .the mae:m:a • ' .. 
,~ . I .... \ 

A narrow. very fine-grained diabasedlke in Pinal 
' .. " ,,' .. 

Schi.st (section 12) Indicates strong.,.shearlng' which now 

1s rehealed by calci te and chl()!;;1 te (penni-ne). Abundaht 

fInely disseminated sulfide and magnetite grains are 

present. 

calcite. 

The mafi c minerals '"are completely .. a1 tered to 
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TERTIARY PERIOD 

Wh1teta1l Conglomerate 
., 

A deposit of detrital material directly beneath 

.,the Tertiary vo19anio flow complex in the southern ,end of 

";. 'Telegraph . Canyon 
., 

i~ h~t."e(·t~~e~ -Whi tetail 'eoq$lOmerat~ J'-on r ~)~'~.l .. ,, : ' 

similari ty , in c6mposftlon anc!" stratlgraphic'"-
..; .' "f."t "'};".g., ". , ' 

~. . '. 

; ,the ,basis of l .ts 

pos1 tlon wi th 't'he Whi teta11 --expos.ed at Teapot Mountain near , : 
~ 

Ray, Ar1zona. A more extensive exposure of Wh~tetail 
',t. :?-.", 

Conglomerate is found in the e~treme southeast corner of 
.... 

the ~q~adrangle wh~re it underlies thick rhyolite-dacite 

flows. 
",,,, 

The Whit~tail Conglomerate is compos~d mainly o~ 

schist and quartzite fragments imbedded in a ~layey matrix • .. ' 

In Telegraph Canyon the conglomerate overlies ~1nal Schist, 

Troy Quartzite and diabase, and ' partly obsc~res · the ·trace 
, 

of the Pinal thrust ·sheet._ Here, the·· ... uni t ls :' about ,100 

. · 0 0 
feet thick and dips 5 to 18, _ east. Some strat1f1cation 

" . 
present may indicate a water-laid origin or perhaps lo·oal . 

f ' 

sorting. 
" 

I J.' '.~ J." 

,.,' ..,4" \0. 
',.' .:' 
'" 

The Wh1 tetail Conglomerat~~ repr'esen ts" aper10d of 
" 

continued erosion the t follow~.d the middle Tertiary struc­

tural . d1sturbance, and rap1d dep(;fo~tion 1nto shallow bas1ns 

and stream valleys before the extens1ve extrusion of 

. rhyo11 te and ,dactt,e flows.· I ) .~ ~ 
,.A',; ,. 

, , 

I •• ~ 
'1 .. .. # 
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Rhyolite-Dacite ' Extrusive Complex 

~\ , 

Large portions of the ~ineral ~lountain quadrangle 
I . ' .. 

are covered by felsi tic vol'ean,ic rocks of' upper Mtocene 

age. The eastern margin and southeastern portion of the 
.-

mapped area are underlain by thick sequences of rhyolite 

tuffs, dacites, some v1trophyres, and a massive~ rhyolite 
. ~ 

.. ~: ./~) ,. ~ .. ,; rntr~sfve'.'~~ek c-ent~.~·irig · ii?i,id~tlrt~~~~~ny"on .• -"" ~~'>.att,6mpt'!>,·:~;t':.,· 
(,1'1 ~'£ \. . ~;.bl " ~ ,~ '. \~, ~'JI"'" .. ' • ,'_;" !.i, " L

t 
~:v..,-I ... ,'to, ~'~: .;~ 

~ ! . 
\ . • \# 

, . ~l. ' 
~ 

4' .i ", 

. ~ 
.' 

1 • 

, . ~ 

was made to differentiate these individual volcan1c rock '. 
,. .. ' ' :J,~", t ft: " ........ 

, '. ) :.I;t. ',,' \. .• ;. . " . ~ 1 ' I ". " 

~. units at thl& ' ~lme, - ~nd for 6o~lenlenc~ .they are, indicated 
," '. ;,,~., ~ -., .. ', . ;.".~~~ .. ' " '." " ~I~;i' . ~'. 

" on the : geologfc ,map "( pIa te 1) ' as the' rhyoll te-dacl te .. , . 
• • • t. .... t 

..: : 

"ext'rusive complex of . Tertiary age. . i,·i .. 
; " , . :~ . ~. ,-. - . - ' . 

.', - A t the titlle of wr1 ting a thesis .,, 1s being prepa~ed 
.,\. . 

by Eleanor Nelson, Universi ty of Ar1zona, which descr1b~s 
.~ 

in deta1lthe rhyol1 tic extrus1 ve rock ,sequenoe in the 

vic1n1ty of P1cketpost Mountain, located just north of the 
~ . ~ . .\ 

M1neral Nounta1n quadrangle. Ac'Cording 'to Brs •. Nelson . /.' ~. ','. .. . 

these rhyolitic tuffs' are about 17ml1l1o~ years ,old and . , . ~\~.. .. . . " , . 
. '. \- . 

thus post-date the daoi tic extrusive ev:ent .. near .supe,rior • 
' . .,j .. ,' t' • 

, , 

The daci te was dated .by .. ,Damon' .( 1965) ,to be · about 20 .million :'''' 
., .. ", . -, .~' ~ \. .... " . 

~ .. .. • ", I .. • ..: 'Y~ _ ~... r '';~ 

' .. years -old. The r1:tyoli t~ ·tuffs in the lny~st~gated ..,.re,~ "'r I .~ . 

~~ :-'t.. . ~ ,'1.' , ' ~ - ._ ~ i ........ _:~~ .•.. . .. ~ ..... ";,.~ ".:' ~ J.', • 

. f' , ~re probably related 1n time and space',to the extrus1.ve·;. .. ) 

activity around plcketpo~t Nount~ln. A doctoral dlsser­

tat,ion presently being prepared by Nr. Donald Lamb, 
'" . 

pnlvers1ty of Cincinnati, d1scusses~he Tertl.ry volcan1c 

history of this general area (written communication). Mr • 
• L ...... :. 

Lamb's 

.", . 

. ' . 

, .. 
,~ 
• .I' ~ 

;,f' 

.... .: 
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Erosional remnants of rhyolitic flows are exposed 

south of Telegraph Canyon where ,they cap small hills and 

ridges of Pinal Schist. In the northeast corner of section 

6 a black vitrophyre occurs which correlates with a 

similar rock overlying rhyoll te tuff ~Ei~t of Te1egrap'h 

, , ~,,' 

';" 

." '~. ' 

"-') 

Canyon. ', The black glassy matrix of the v1trophyre conta1ns ,, ' ',_ 

........ 
;'!- ~ 

I,.;,,', ' 
.; ~ ! .(' ;>1;' 

" 
" 

about 15 per cent ,subH'edral ,to" e'~~edral ' sanid1~e pheno- "·':~:.t ",; 
i ·II,...·-~ .• ., - ltr ': ' 
'" " ,J" 0 " 
, ":':: " cryats. In this ~area the volcanick sequ,encedlps, 15 to " , ' . 

.~ ,',... ~.' .-, ~. ,.~"'. ~ : ...... ./.- \.".,.f " ~ " ,.'./~.~] I,~., ..... " 

:> " , ~30o i e.fo~t an(f lnql ca teB" ti· baBin-llke."cotifl~:t;'~ tiod trend'tng 
I... '". :j,(' ~. ~ ,; -!. .. ..,; :/", ,",' ,'. j.!II " ~" '. I" '4t-. ,". 

,', I> gene,re,lly north-south to the eas~ of: the' quadrangle. ~ Some 
_ . t . ~ '1 .. .~ 

.j" , ," ,. '. 

stratifica.tion .w,1 thin ·the ,~uff layers can be recognized. ,'," 
... 

Generally, a creamr-wh1te pumioe brecc1~ with fore1gn 
... .~... ,.'~. ;,' '~F' 

,f rock fragments ' occurs at the . lower portl'on .. of the seque,nce ' 
'i.~ ~...' ,,+; •. ~ 

i" and grades upward '1nto a welded tuff. ,In certain areas " 
~:, 

the flow sheet attains a thickness of 800 to 1000 feet'~ 

In" thin B~c·tions the rhyoll
c
te 'flow conta1.n,~ ? per ,, \, 

, '1$ ~'. . ",:r, . -J.... ',; . 

'cent 'quartz an'd plagioclase :'p,l1enocrysts; the ' remainder ,ls , '" 
• -,.:., ;, \ " ;>..,. t~· ~.., : .. r , • ,r ..... " . ,~ . 't? >~, ~~~~ , .... . .:~. " ' 

" mlcrocrysta"lline ,';.,quartz and·~teld:si>.a.r matri,x. Th~ pheno- " I, 

1 ",;; • ';r - :",:~, :i,,:' ," ,..~;:~!-' ~" ". ' ,-:' ",. , ", ":;.. '.. " .( , , ' \' · ' , ~~ .. " . 

'~ 
I, 0' 

"o!\. , 

l 
I 

,crysts a~e a150ut t .. 'mm,'* 1n dianu~ter! ~ Plagto~~ase",'ls commoX11y.;, I 

)\ 
t' .~ . '~~,:'_ . • '~ \. 

,I fragmental and ranges $ ,from alb1 te ,~o andesine '- in compos1,.-t1on. 
,",.Ii ..... -..,-: . "}. ~ ..... . , ~,,' • ~ ); ." \ \.~,,; . ,_~ \" ' 

The quartz gra1ns are' 'always 'well 'r~ded and 'show solution' -
••. ,.... \ -:;~ ~ , " ., • .. < l': .. ~~ -t... '~." .~ ...... 

I"" • ~,... ,'i' I ~,r; ;:" ' '~.I'\ ~ : 

embayments. Corrosion halo~ 'around th,e quart.;f" gra~ns are " :,.,.~ 
", ;,'" . -if :"', . ..., t,,' : ', f., ......,. .• "f.,~ ',,' 

locally present. In ' the' matri x quartz 'occhrs" as very fine ,~ 

, ' 

):~.~t~.~ 

splcu11te and longull~e 'crystals. , At p~aces the rock 
',' .'f.., .. 

~ r" ,t· ' ; ' • "" 

!' atta1ns a more ' redd,1§1h matr1 x beca~se o,f abundant orthoclase 

, 
, ' 

~. 

" .,,"':' 
.~ . ~ 

' .. 
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phenocrysts. Fine-grained. brown b1ot1te occurs in 

individual flakes with a preferred sub parallel orientation 

conformable with the predominant flow d~rection. .. 
In places the rock has the texture and compos1t1on 

of a welded daci te flowcontaln1ng about 15 per cent ortho-

- 61ase. plagioclase and quartz phenocrysts. The remaining 
~_;" 'f," " '<... . ~~"'\ . ,v 

. portion 1s m1crocry.stalline matrix. P.,laglocl.ase 1s alwa.ys 
. " . ,." r';' " (. "/ ., , 

fragmental end usually 'shows corrosion rlm~ . The plagio\~ . " . ~ ,;. 

" - 'I' • ~: .~~ It. " ::,,' • 

.. c~ase ranges from albi te to andesl'he in oomposl tlori •. ' Quart,iZ, 
. ~. 

agaln, is well rounded and shows typical embayment features. 

Small quartz velnlets occur parallel to the general flGW 

patte·rn. 

Judging from the texture and distribution of the 

overall volcanlc ' sequence it becomes apparent that the 

initial pyroclastic outburst in r,iocene time was followed 

by the extrusion of siliceous .lava flows which filled .~ 
. ~, 

every basin-lik'e feature , in th~ pre-existing , topography. , 
. : .:': 

.. . . Rhyo11te Intrusive Rocks 
, ~ ~ 

,. 

In the western 'half ,of 'the ... invest1,gated quadrangle . 
~ :.' 'f- '~~"". ..~" , , 

.( • IC' ' t; - .. ,'J ... ... 

abundant elongated rl1yollte 'mas'ses-.Jrttrude discordantly 
.,' .. ",'. ;'~' ,~, "i, ~ 

the "older Precambrlarr 'P1nal ;30h1st. These r,,1ntr~Bl~e bodies 
,. , .. ,... 

trend predominantly 1n a northwesterly direct1on. sub-

parallel to the ep1thermal f1ssu~e vein system. Because 

the rhyol1 te 1s very ,resistant to' eros1on it generally" 
t '. '" ... ~ 

,,; 
forms pro~inant r1dge;, tops. M,ineral lr10un tain prop er "1 s 

. .,' '" 

\ 

" 
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In spite of t~lr northwesterly elo~gation , the . 
y. " 

" rhyolite intrusive bodies seem to be arranged in a north-
~ , ~ 

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

reflect the stress pattern whioh ''Prevai!ed wi thin th,e ,. 
. ..... :-

sohist dur1ng the 1ntrus1on ' o~ " the' rhyoti t~. ,' One tabular 
. 0 

rhyolite body in Cottonwood Canyon dips concordantly 35 
" . 't If.' 

'~'~outhwest ! with the s<?h1 ~t foli~tlon and. :.app.~~s ~" to be a:', \:,;~ ,. 
• . "ott.' ....,'...\ .. ~ "i.,; / 

.", 
i. ... 

';, .. 
sill-like 1~tru~iv~ mass~ .. 

~: . 
",p 

. ' . . ,. 
" . ~ ~ . .i\ .~ "to-' • '- -,'-- .. ':., :,,". 

In the o'utcrop' the rhY0J-i te 1s a' pln~is.h " graY. :;':~ ~ " 

, , 

Quartz~; phe;t0"', ve~y hS!d and somewhat porphyrlt~c rock. 
r 

• # t ' ; 

:' . ' crY.sts are distinctively se"t in an aphani tic matrix and 

" 
,; 

,'; 

"'~ 

~ .... 

compTi'se about 5 to ,10 per cent. of the .rock. ,. Under th~ 
.;' 

microscope quartz appears as cle'an, subhedral to euhedral 

grains about 1 mm in d1ameter. Commonly, a r1:m of dust- , 

like materi.~l surrounds ea,ch crystal, and i~ places a , :;~ . 
~ • J ~_ ~ .. 

narrow zone of recrystal11 z,~d quartz can defin1 tely be 
• :!,-

re90gnized. Feldspar occurs "only occasionally as pheno:':' 

crysts, but may be more abunda.ntly present in ; the , ,.,~" 
'\t., . ~ I. 

micro-crystalline m~tr1~. - Locally, mlnute 'opaque mineral 
• " .. ';t ,,;.._.':'! . • .... " I.. ':. ., _ 

grains measuring 0.2 mm in diameter are finei:-y "disseminated 
) . ", '~ ::~ i) l"~ 

Inthe rhyolite and show a · faint rlm '·G,f '· ironoxltle. The ',,' 
J!:':: • • ';'. 

1'1" ''''" \0 • 

matrix of the rock has a. general e:}.oudy appe'9.rance and "ls 

composed mainly ,of quartz. 

',' 

The age of the rhyolite intrusive rock is considered 

to be younger Tertiary because a similar but much larger 

" ',: j' 
", 't • 

, v, 
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. ; 
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rhyoli te mass intrudes the volcanic flol,/, complex of I110cene 
,. 

',' 

age in 'the Ho.rt1nez Canyon area. 'l'he 1ntrusive . event, 

however. ' must have preceded. the development of the fissure 
: '. ., 

vein system because , south of fUneral Mountain and in 

Nartinez Canyon the rhyol1 te 1s transe'cted by these 
, 

m1nerftl1zed . structures. The rising magma has probably " 
J ~ ~ • . 1.. 'b- ~ 

; ". ;l ' se,rved as a squrce fO~ ',the ~eplt~ermal 
' . :' t \=' ... /~ ~ '. ", .~, ~ .. i ~~ 
,~ . '~ ~'~ < ..... " • .,. .'~ • .... "' . 1;;(' . 

th1 s 'area . -.,; . ' ... ~ 
"':, .. "" , " 

~. 
, , ' 

' . . ;.~. " ,~. 

.' 

.< Glla Conglomerate ;.,. . .. . il.I' 
< " . _. ~" r", . '/,1. -,' .IA.:;.r '- '," 'I... t 

:;,.. OJ j\' '.: :,.. ".t.: .'f .... ~ 

, 'rha Gila Congloll1e~ate is a coarse seqimentary ·. unit 
• . •. ~. ~"~I ~ .~~ . • 'h. . " :. ~~:~,. 

'rerti!lry or ' e.~rly Quaternary age. l:'t 

'I . ~ ;- .... ~ ," 

.' 
of probable late 

, 
" o.verlies, stratigraphically the rhyolite-dac! t .e extrus1ve 

" , 
complex and is restrlcted in ·1 ts occurrence ,to , the southern" 

I' .' 

portion of the quadrangle. -,. 
...... 'It . 

.~. 

'llhe 'Gila' Conglomerate was originally named 'Qy \ 
>., '/ _ ,.' . "" '.~ • . ", J l • \ \:. _,', 

.Gilbert in 1~75 from 'exposures, 1~ . 'th~ headwater~\, of t~e ...... , ... ~ :,:. 

, , 

,'" .... t'·I~·. - { :1tt~ .• .. ~;..' "", " i ',-' ·1 

.. 

.I}: ' ". ,::::m:: :;:~ r;::':O::; ~:d 1 
:~~:l;P::: ::~ t::9 ::::1::::;; ~,: 

. I .' ';~; .' •. ~;,~'area and Which we!re " younge~ th~n " the,., daoi'te. I : "!)~;~f; :~" " ~' .. :':' , .... < '. ' 

' i .' .~";,;;,~ -,..,~:, ,,,~., ',;: .~'''' ir{ th~ ' inv~s '~iga te~. · ~r;'~ ':'th.~~~·rikl~m'·~;;'~e :~-~~\t;1~S<;:)·~· ·. t " 

·:1'.··.· <".. a h1gh percentage of volcan1c mate11al~ elt~.~r as larg:: ~. 
angular boulders. ,.or as fine-grained matrix ",material 

, I .\ 

;>0 .... ~_ .\ ",," , "; ~'$ -

cementing the larger fragmen~s. · Some stratiflcalion '1s .. . 
~, 1" 

'.,. present wi thin the unl't and may 1ndicate' that tne' conglom-
.~' 

erate dips, 250 to the southwe~·t. 
.. ') -,;' .{ 'f'- '! 
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to the southeast, the Glla Conglomerate dips very steeply 

to the ' east ,together wi th sedimentary un1 ts of the Apache 
'f 

Group. Thus, late Pliocene or early Pleistocene faulti~g 
~ ~ 

must have been active ln this area in order to produce 

such a structural ~elationship. '. " 

To differentiate the Gila Conglomerate ·from the 
.. '.. . 

• " ......... 'l" • 

' •. Whitetall Conglomerate 1s a d1ff1cult ' task lf the Inter-
" .• , ',$ .• ', .-

" 

,. !~ 

, '. 

. . 
ven1ng daci te flow is not pres~nt. ' Usually. ' the ~Ihi tetail , 

Conglomerate do~s not cQnta1n any volcan1c rragm~nt9 ' 

because it was depo si,ted prior "to the volcan1 c :i,: extrusive ' 

event. The 'Gila Conglomerate, however, ' conta1ns abundant 

volcanic debr1s. if it occurs near a volcanic terrain. 

Obviously, the compos1tIon of the conglomerate unit wil~ 

vary accordingly with a change in the source material. 

~ 

, 
" 

The ., boundary between the Gila Conglomerate and the 

-';' .. 

. \ 
underlying rocks 1s 1nvari.~bly an erosion "surface of high * 

l' 

relief. Therefore, the Gila Conglomerate represents a 

per10d of rapid erosion which was probably the result of 
.. 

t'· ,.~~. 

considerable tectonic, ~ctivity. T~e poorly~sQrted ~exture 
.~. ~ '; ;-,' ." ,, ' -

? • . "'~J,." . 1,. t , ";'" .. :~ 

of th"e un1 t and the pre~ence 'of , ~punaant angu),ar tr~~~~'ts ';\: 
to, .. 

indicate that the conglomerate was de~osited , ~ear its 

source 1nto basip-l1ke co~figuratinns. 

. Recent Gravel Cover ·, 

The M1neral Mountain. Quadrangle 1s bounded in the 

west by 

, ., 
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mainly of flaggy schist fragments near the outcrop' but 

which changes"quickly to a granule soil further away from 

the bedrock exposures. Adjacent .to · the'''igne~us terrairtln 
, .> 

the southwest. corner of the map the gravel mat'erial 'is 

mainly decomposed grani tee " '. 
: ~ , 

Where cottonwood Canyon enters the' gravel cO,vered 
'!. . -

,area schlst bedrock . i ~ still . exposed in the, wash for a 

';~. 

' .. 

·"..f 

.. ' :... ..... ", • .'.. ." , .,..... ' ... ,~ .. : . ~ • 't ... (" .. ~ '~' l '".,},. 

: considerable distance ' to the w'est. Thus, th~re is no 
. /. 

t.- • ",.' • 

.... 
• .. ,l'.,' ... !t'." . " :.' .. .; i~;" .-i: 
• .' ~ .. , '\;"; ~ "I • " ..• ~\ 

.visible eVldende that . a front fault separatEfl;(the outcrop .. ' 
. ... "",;. , .... . .' 

area from the gravel ' covered te~raln as- is oommonly. the ' 
.... ,t. 

ca$e iri' th1s part of the state. 
."\, . Chances of, ~~n'ding a " 

\ " 

pe~m~nt here are" very good. In th.e light of mineral 

exploration this pediment would provide an excellent target 
.~ ~, 

. area. The mineraliz~d fissure veins wh~ch ~ay represent 

a fringe zone to a mineralized intrusive body presently 
. ,' . '. . 

, buried under post-mineral gravel cover trend generally 
., ".,,~, . 

obliquely into the schist ~ gravel cover. . ....... 

Geophysical surveys such as induced, polarization, 
~ .'1 '." 

gravi ty or magnetometer , conducted in this cS'vered · are~ ,',', 
- . ' '~,\. ,," .. . .}, 

should. certainly prove or disp~ove . the validity of thi~, ' 
... ';I.. ';.0; 

~~ .. ' .: - ~. 
,hypothesis. " 
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STRUCTURE ", 

~ e 0 ional structural Setting 

The Mineral ~ountaln quadrangle lies within the 

~~untain Region of the Basin and Range Frovince and has a 
.J 

comple:r. structural history from o,lder Precamb~1an to 
:II" 

i", Recent time. ~ present': day t;po'g,rapny ,is ' gOY~~~d .to ' some 
~. • • , 'OS" -#, .• ,.... ~ 

. ' 

- e'xtent by, st;uc'tural ~vents at die -:past~ (' T~e· .. geh'eral·"·Y ... 
". 1.(' ' '"i' '. '\- . ~ .',.,', 

. . . . " 

picture is compllca"ted through. (tl1e superposi tion of many ,. 
, , ~ -: t.3l.:' 

t . , 

younger tectonic events upon older. i ess discernlbl~ 
. t'" 

structural features.Th~ · str~ctural history ' of this 
" 

< 
, ~-

region will not be completely unraveled unti,l more de- v , . 
tailed information becomes available in the adjoining 

areas to the north and easti 
' y. ," 

Three major structural ~ trends are evident from :-
.. :. ~ 

" ' . 

-r~ • 

) "..~. 
the geologic map (plate 1). , 'rhe ,first is the Precambrian 

" ". ~" " ~~"'" .': '.;,. "', ,"of "',~ ',' of:: , , 
\" schistosity of the Pl'nal Sc,hist. 'second is ' the north- ~, ",I 

.,: '( .. ~. ~(I...... . 1- _ • -V, .. , .,.4 

·trendl~'~· belt of sediments o; \f ~h~'~''' reca'~brra~ ;'Ap~che G~~P." 
, 

: . ~ ... ,". i, \ .. 
. ' ..... \ 

, end third is the northwest-trendl,ng 'I'ertlary fault and 
;;·!"1li~,. " • . 

-t'. ' ." .,. *". ~ (li\)' . J::.,;\ ., "'.~..t ..... 

"~:- v'el'n~ system developed exte~si,:v~iY · llrr~~fne.l s~ltist. ,. The ' two ''; 
. J ~ ~ 

different structural pe~1ods w1ll~be discussed in detail 

in the following chapters. 
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Precambrian structures 
. , 

. The schistosity of the older Precambrian Pinal 

Schist has no consistent trend throughout the 'area. In 

the northern and central portion the direction is north­

westerly but changes into a predom1nant east-west direction 

~s Telegraph Canyon 1s approached. ,The interbedded ,. 
, amphibolite bands follow ~ " mi~~t~ aetail " t}\~~ foliad.on .. 

¢, • :-

trend of the schist. This is eSpecially' ~Vident ire the 
tf1Y 

northwestern po~tion of the map_ Here .~·the foliation ., dips " ,..... 

predominantly to the ' southwest at angles ranging from 360 
. .' . 

to \55°. Further to the south the dip steepens to 600 and , 
70o~ South of Cottonwood Canyon the dip reverses to north-

east, indicating a general northwest.-trendlng synolinal 

structure in the schist. To the west of'r-llneral Mountain, 

the foliation still strikes north~northwest b~t the dip is 
. -

~. 

again reversed. to the southwest outlining a small anticlinal 
, I :_~', 

" '~~. I. 

configuration, between -Mineral t10untain and Cottonwood Canyon. 
• .. ~,~ .. y -. f . , 
. \ ' . 

The foliation . patt~:r.n becomes mor~ complicated in 
./' , . 

the vioini ty of Telegraph Canyon all<l near t'h~e Tertiary:<, 
_ • ,--..4. "-:t , ~ .... 

volcanic compl'ex. , w'est of ' Telegraph cariyon , the' s~hi " t'p'SitY ') 
- '., 1'. . ... . .". .... • ,~~. '''' • 

""trends east-northeast wi th a . gener&l "'~~p' (380: ':&>. 75,°) to 
, ",. • , -$ .. . 

" :'i" .. ; i<i . .-
Southwest of Telegraph~canyon the trend is .r ., .. the ' north. 

i! 
less distinct as the result of the constant change in 

strike and dip_ This, irregular pattern may b~''':the · reflection 
, . .~. 

'. 41 ~ , 

of faulting and shearing which is 'very diffloul t to depict 

'.' 
; .. 
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One major thrust fault o'ccurs In' 'the southern . ~~' 

portion of Telegraph cnnyon where ' Pinal S~hist ov~rrldes' 

younger Apache Group sediments; ,its trace is subsequently 
'1;1 

lost withln the adjacent schist body. A careful and 

, detailed mapping of the foliation patteTn in this area 
,~ , 

J 

should eventually p.ellneate the e'xtent of the thru·s~~heet • 

.' i ' . Another ' conspi~uous·,. structural featu/ e ",in.> Tel,~graph~' " 
'" • . t. ,', - . " ~':. . 't· ,,;Y,. . ...... } - ::. 

Canyon 1s" the 'north-northwest":trendlti}.g b~l~ of , the,,\ yo~nger , 
\o ... ~" , _ ,;, ,;-" •• i'" . ,~"" /' r , ..... ,-. ... -. 

Precainprla;n" sedlments. ,The beds str1ke gel1era1.ly N 't5~,' w' 
,,";..«t. , ,', ' 

and dip pers1stently to the east ' ";'00
, to '8';0 .~i t~~;1 some lo'cal 

'''' 
exc~tlons. It is believed that the sedimentary rocks are 

~ 

part '?f. the northwe$t-trending, younger Precambrian geo­

syncline 'represent1ng a transgressional period a.fter the 

older Precambrle,n sediments were substantially metamorphosed, 

uplifted, and eroded as a r~sult of the ,Mazatzal Revolution. 

'fhi s sequence may be correIa ted in t.1me l'1i th the Grand 

Canyon Ser1es1n northern Arizona ,but apparently~no d1rect 
~ . .. 

connection existed between the two bas1ns of depos1tion 

(Wilson, 1962) • '> 

'", . ~ . ... .. 
The contact between the sed1lD,entary rocks and~', the 

.. '''''- ~ ':'. 

underlying schist and ' granltlc ' ropks "r~presents. ~ reg10nal 
~ ~_,'I '. ~ • .,i .. , ii' 

d1sconformity which is recogn1zed tbroughout Arizona and 

which WBS named by F.. t.J1lson (1962) ' the ep-Archean uncon-

" formi ty. This old erosion s~rfac~ : shows very little rel1ef 
..~<. • 

, ' 

and a tremendous t1me int,rval of no depos1tion or deposit1on 

and subsequent eros1on ,~·~ . ~ndi 'c~te4 ,. ~ In the investigated, 
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area this surface is locally offset by later cross ·faultlng, 

as can be seen in the northern portiort of Telegraph canyon. 

The steep dip,.of the ~pache Group can be interpreted 

In two waysl 1. After deposltloh of the ' sediments the 

, general region was tilted during Nevadan, Laramide, . or .. ,-:,~"" . ',,'0:. , .. , ,~~. "' '. 

.- . 

. " 
')' ,. 

..... '.; younger. time; 2,. ",the. steep inQlina tlon is" part 0 f a nor.th-
. , ,r. t. ~ '~.' •• ~. ' .. .~ : .:. ' " .' .... ;: .1. .:' .' . ,~. '1, '. .":>-:......; .. ~,~. • 

~~: trending ~ono.cl.~ne " W,fl,ich ·.he.s: if~l}~ beeti~ ~roded:' Monocli'n~f4 :,', . ~<, ... :~ 
.! ' ~~...; '. ." • . -;'.'''~ ..... " " .::'; ~.z~ .. .... ,. ' ,~;.~ 

foldlng of reglonal"'· exten t i s ~ ~special'1y ' developed in the ... ,. ".(. ~,\ 1.'~ 
.. '-'\ .~ ... ,~:.~;..,.~' < );«!\4'!., <""....~, .. ',. ,~' 

Pl~teau Province whe,r.~., entire seql;lences hf Paleo~olc . ~trata ~ 
'1 '1 j. . .. •.•. • ....... 'f' '.; ~'Ir • t-,. ,.1.' • ...:.~ 

are draped over deep-sea ted , raul t structures developed·:'1nt 
, . ., . " ' ~ \ ' , 

" underlying Precambrian ' rocks. This tectonic event apparently 
«, .-

took· place during M~p.cene time.. However, no monoclina:l.'~ 1., 
. ! ,~' '., . 'Ii 

. fOldin'g has yet been reco~ized soutli of the. Mogoilon ) nm ' , 
involving only younger and older Precambrian rocks. 

One aspect that may support a monoclinal origin is . 
/ . 

" ,..... . \ 
the presence of wel~-develop,.ed no'rthwest-trend"ng tension , .. ~. 

, . ...~:,... • . .... • ,,", .1" •. &' . '. , ( . ',~ " .-i "' ,:.: :~ ~. 
. fractures with1n the ' P1nal ,Schist. These'fractures' could 

have formed during the folding process along -the cres~ of 
.. ·t' .,,' '. 

f • 't. '.' ';; • 

the mO.nocl1ne wh1ch ~ater ,on ·.became ,the sfte of mlnera,l~za~ 
j ( .. ~ ~ '~. ... l ~f '- • 'J:;,'" 

t10n and 1ntrusion Qf rhyoli te and .diabase. " r·1uch more' work, - -, 

''! ., 

given to this problem. . ~ 

. Abundant cross-faulting in the Apache' Group probably 

'. 
"'. ,.'t. 

... 
• 1/·· .... 

\' developed before and simul taneous 'wi th the diabase intrusion ' 't 
.. 

! 

because the diabase seems to have taken advantage 'of every 
'" . 

. " .'" 
t'''' ,'« . ' ,~ 

.~ . ~' 

. " .• '~~ .• ! ' .. '" '. ''':1:'f, ':.,,' 
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weak structure avallableduring its emplacement. Locally, 

lateral displacement or dilation amounts to~50 feet. For 

example, 'i'lherever the lower portion of the Dripping Spring , 

Quartzite has been cross-faulted and laterally displaced 

the amount of separation can readily /be determined from 
I, 

the position of ,the Barnes Conglomerate which serves as an 

excellent marker unlt. It seems as If Individual blooks 

-of· Apache sediments ·flo~t ~n a sea of diabase '! like huge 
.. . ~." 

xenoliths. 
\ . . . . . . ...' 

In the l1ght of this ,concept it 'l .s aotually 
.... .... 

, .. . 'V 

surprisIng to find such a consistency in dip within a 

certain formation for a considerable strike length • 

In the sQMthern part of Telegraph, Canyon, section 

32, .. field evidence suggests a. small anticlinal structure 

involving diabase in the core and Nescal 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 oontact with the easterly 
,.', -:r 

dipping Dripping SprIng Quartz1 te ; but ' whose eastern flank 
" ~ '.q .' '," .. , .. At " ,' :"' .. :' :.;, ~ 

. dips .gently under Tertiary volcanio cover. .This ,small .... '1 .. ... , 
• '1 ~ ~ . .J.Jr ~ t " 

fold may have develo~~d 'i~ ' f;6~t ~f .an 'adv~~~lng thr,ust .. 
~ ., " :. ' / "' ." ./ , . .:'-' . ; . 

! :.('k·r ~ IM;~;' .\\. ,.~·tt"\-~~. ", .. '1. '.~~ ..... ;;('\. 

sheet t'rom the southwest. . . 
. I"~ I~' : ,\ j\/' 

+. (.'~t 

In southern Telegraph~'cany.ont along', the dividing ' 
i _:1' 

~ .. )', . 

.\, line between · TownshIp 2 South and ToWnship 3 $outh, a 
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~ 
conglomerate (Barnes?) layers .and .the .slmllarl'y l.n litho-

logy, the exposure is considered to be Drlpping Sprlng 

Quartzite and some Pioneer Shale. 
, ... . .. 

Tertiary structures 

Because no rocks . of Paleozolc or Mesozolc age are 

present in this area~ Tertiary tectonic events were super-

imposed dlrectly upon the Precambrian terraln. The""most 

prominant structural features ''fl'l''ea · : 
. .. ~" ' . ..' "f(' '. 

1. The north-northwest-,trending~issure vein 

system in conjunctlon wlth elongated rhyo11te 

intrusive bodies and irregular dIabase masses. 

2. The pinal thrust sheet ,,1n Telegraph Canyon • . 

3. 1'he volcanic flow complex wi th a rhyoli te .... 

intrusive mass. 

by a N 150 
- 200 W trending f1ssure sy'stem which subseq.ueptly .. 

became mineralized by ascendins-:"'hy'd'rothermal sol~tions I ~ 
" ~ 

forming shallow high grade man~~mese-iead-silver ore' pocke'ta. 

The Reymert, Oklahoma, Woodpecker, Ajax. and Martinez mines 

are located along one of these larger Vein structures. 

}' The flssures are mainly concentrated around Hlneral 

Mountain proper and the north central portion of the 
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quadrangle. The more strongly developed fissures can be 

traced for several miles alOng, their strike length, l'1hereas 
• ..' 

the smaller structures are very discontinuous and irregular ' 

in their orientation. We~t of Nlneral . ~rounta1n the 

fissures . dip consistently 580 to 86'? "southwest. North of 

- here the dip (450 
- 600

) reverses to .. ,the ".;north~ast • 
• - to .. . , 

, .' Ji. "'l! , •. 

the Woodpecker mine ttte , dip ls' again t ,o t;he southwest 
• • • ,t" l " ~ . I, ~ . -'./.; . .ct )"" ,. 

600
) but " at the Reyme~"t ·mine furthe"r ·~t? the I\orth the dfp 

\ ' ':""\' '. . "', " 

ls ,steeplY . ( .7So ) to the nOTthe.ast. yer·t:i,cal slickensides 
,,\..- ¥ ~'.~'. ;.; 

1'· 
w1.tl:lin the fis 'sures indicate cons1derable movement. . ~ 

~ . 
.• 
.t· 

The northwest~trend1ng fissure system represents ' 

ten-sional release in the crust which could either be due 

~' 

... . . to large scale folding . wi th .gompressional forc~s acting " 
\ " ~ ~ . , . {,' \. 

from northeast-southwest, or to a northwest directed }~re~s 

pattern whJch would cause the' formation of tension fracture,.s 
I 
I · 

j 
~ 

sim1lar to Q J91nts 1n granit1c rocks. f 
' . ~ ~.~ .. , »t,;", ,. 

't 

. ' , 
Generally, the fissures are confined to the Pinal .,. 

,~ .. 

\ 

I Schist and only locally d~ th;'~ extend "1nto Mt neral. .- .. , .... : ~,:!: ..... <'\: ." 
. . '- •• '!to' " '. ,. 

" 

~' 
-" ... I, ~ 

. 
I ~ / 

I 

'" I • • • • 1:1: ",,'''' f' R ~ " :t 

Mountain, Quart~ Monz~~i te «, ~e~ ~l,on 2!) . ', Th~\ ~~~ o.~ .. ~tl~.'I/\ ' •• .,~ 
, j ~ . . ', , . ::' • ~ , • I" ,- ~ I T.· .' 

.. f1 ssures is di ffl cuI t to ·· dete~1ne ., They .may , repres'~rrt ~. ;"'~; , " 
~ '/>'. ". r:.;::.f.:.:,., cf::- • wi ~ .. ~ ',!." 

Precambrian structures that became r~uv1n8.ted· du~1ng · later ,. 
• :'. '~'I' .· ~", ~" :1;. , . ..,' '~,~ '~'.-
. . . 

structural disturbances. In part'~ at l;east •. .: they have '~ . 

• be post-rhyoli te intrusions because aF 1<t1neral J'.lountain ;.11 

and in Mart1nez Canyon the mineralized ve.tns cut and. border 
.~ '." . 

the intrus1ve rocks. 
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Similar northwest-trending fissures were 'mapped 

by Nelson on the west side of Plcketpost Mountain • 
. ,,' . 

Pinal Thrust Sheet 

, ' 
, ,-

In the southern portion of Telegraph Canyon, sect10ns 

32 and 5, the edge of a thrust fault is" exposed that d1ps 

200 
- 300 east, beneath the ,Tertiary volcanic: complex. 

f' : " , " ,~., _ '- " 

The 

upper plate consi sts of highly '''breqcia ted ' Pinal Sch!. s~ 

" which overl1es diabase and the ' sed1mentary rocks of , the ' 
, ~ \. i . -~, ~ . . \'. '\~,. f'., )'r -... ~ "~., •. ::-

Apache 'Group. The thrust faul t could -'no t be ,.,.;trac,ed' further 
~ ,~ 

southwest 1nto ,Pinal 'SchUtt primarily because of the 
\, '" 

si~~larity of rock types involved. However, as pointed 

out b~~ore. detai~led,r mapping of \ he fol1ation patt~rn'.on 

a large scale should aid in delineating this ~tructure. ~: 

The thrust could have or1ginated either by gravity 

gliding from an adjacent h1ghland, or from r~gional com-
J ... • 

pression acting in an east-west- direction. , "Iajo~ thr.usting 
<t .. '\~ Ji,',. 

was described by E. Wilson ' (1952) in the Ray -area where . 

h',. high angle reverse -faul ts 'and completely : overturned strata 
"'II 

: are common : "Wflson alao r'~c,ogn1zed an:! eastw~rd dlpping, -,' 
.; " , ,,' . .'. ~ ,,' " .. ~ ~~.) - . ; , . 4~", '::~v ';', , \ ~ . ,,' 

low ~angle . th~st · faut ~t west .of ,the : CO~bentra ,tQr, fa.~,l t , ~h.er'e ' 
'I. ~ .. "'~~..:"' ~'. .•.•• • • ..... ~ ... ... • :-. ft,J.(;" .. \ 

'plri.al Schist ' t s thrust "overt< pa'l-;~ ~Q1C' ii~.e'sto~e. '- H ,t-1SOn)"""~: 
• ~ I 'J.. <r: .' ., ... 

~ , 

could not trace this'-'fault f~ther to the no'rthwest because 

the structure i s conce~led by dacl te. , The wri ter' feels 
~ '4-\"" +-

,\ 

. ~. very strongly, that the ' thrust fault exposed\ J .. n 'Telegraph , 
, .-$ , ,-. "" 
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Canyon connects wi th. W1lson' s -" thrust faul~ 3 miles to the 

east oeneath the Tert1ary volcanic cover. 

I f the thrust in Tel,egr~ph Canyon represents a 

gravity glide sheet then uplift must have occurred in the 
- ';1 • 

, , 

north centrel portion of the quadrangle which caused the 
.( 

- -
. gIlding process ,to oZ:lglnate. ' In any event, . tne thrusting 

. .~'" ~j"", . " \,.:... . 

.. 
~'. ;-

.Jo -:".:, 

". 
,-, .. 

..... t ~ £ 
J'"." "," 

l ~ .-5' 

• ';I""" ,"-,i occurred before the ' d~Posl,£lon of t t: .,Whl teta:l;t: Conglpmera:'t~ :--" 
; .. ".' ~ I \ t ," 1" • #"1'.. '.~'.~ . ' ~-JIi1~ v j':- .. • --: ". A; " 

.1' because th'e latter ove~laps the f faul t . wi thO a ~~'epos111C?nal :i~::~-::~ ., 

" ~ 

. ·~')"t·... ." .. ':;' ~ 
" , .. " \ ' ~~~, ';., , ~, ' " , . - " 

.• .'{, 1J ¥eontact~ C The ' thrust1ng ,ls',c'pl"C)bably the resu'lt of ,(the ,. .. "~',,~, 
,. '. .:. • ", • If. ..... " :'.':':f' -t. ~. ~Y~:"" t 

't. ".,.l- "- ,.t,..... ;~.. :;\,'~ 
early phase of the Laramide orogeny. ,,;~, 

. f' ".; • 

The Volcanic Flow Complex till' .• 

,J' . .. 
_ The extensive ' fels1t1c extruslvCt material completely 

'~. !l 

covers the southeastern and eastern port1on of the quad-

rangle and extends for 6 m1les further ' southeast into th~ 

< ' 
vic1nity of coppe~ Butte. Lamb (1962) recognized at least 

" :.'I 
. ,10. 

,,', . , , 
.' . 

:~ . 
30 rhyol1tic necks 1n th1s area. 

)." 

." .. .-
-; . - The volcan1c flol-IS outline ' several ' sm~11 sync.l1nes . 

. " 

," 
~J 

, ~ ... ( 

which may be an ' expresS1o~ of the pre~volcari1c topography. '~' _ 
~:'I ,'" -,~ .- f~\· ~~... .' 

One shallow, w~st-no~thwes~-.t:ren~.1ng,,;;syncl;t;'e 1s tre.nsec~~(., 
1~'Ito~. ,~J ' :'. .. (.:..: . ~ , ".:c., 

' ,. 

" . ..~ 

'.'." 

at almost right angles by Box Ganyam. , A somewhat larger .... 
" f ~ ,." ' ,.' .. 

.. .'\. .. \ 1 J' ~" ~.' ~:':"'1> .; '" ." .,t ~ . 

basin-like structure is outlined by, the uorth-nort~east,.. .!;' ",'., " 
.. -~' ';'~ .Is. 

'. 
trending lobe of volcan1c rock that includes the Nart1nez 

mine area. Th3,s syncl1--nal structure was then intruded by 
'. ~, l.: ..:, .. 

an elongated north-trending . rhyoli te mass, p,erhap S along 

a weak structural zone 1n 

1"" . 
,. 

}' .. 
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' , .. 

configuration 1s ind1catedby tpe ge,Ptle eastward d1p of 

the volcanic str~ta 1n Teleg~aph i CanY9n. The center of 

this basin probably 'lles several miles ' 'east' of the mapped 

area. . . 
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IHNERAL DEPOSITS 

General statement 

rhe Mineral fvIountain quadrangle is characterized 

·by an extensive 'northwest-trending mineralized fissure " 
,,' I .~ ..... ~' ~', .• : "~ ~.~ .. \ ~ :~: ~~ ~. • • ": • '" '" 

system that occurs e~cI~Sive~y in ol1rr precambrian Pinal 

Scl:llst.; In some instances. indl vidual veins ak-tain a " ~. 
.. ~ 1( .. • ....... " ", • ,..' 'i.' 

" . ~ .. ;~. 
strike length of ':several miles and a width ·'·of.; up to 20 ,' > 

, . " ", ..J ,,,,. , ", . 1, 

feet, whereas at 'other places the ' miri~rallzed struct~res···1 
\ ., 

, ..... . '( , .... ' . .; .. 
,~ , ;,.;. ' are very narrow and discontinuous. THe vein system . 

j -' 

I " 

I 
! ' 

.... ;.. I ... • 

'" .1 ~ :' 
; . 
.~ '.'->1: 

i " 

.' 

... ,' 

. ,. 

"' . 0:; .... 

. '"" 
:,.t· tM" 

t.. .'1fkt.. ~ 
; ;, I 

, . 

, '. 

", 

follows a steady "'northwest trend. regardless . of the orien-

tation of the predominant schi~t ~oliation. Locally, the 
. • "! 

foliation is parallel wi th the fissure structure, ' however, " " 

this is mo~e the exception than the rule. Usually, the . . ~ ..... 
'\ 

vein system .. trends at right angles to ,the pre,va.illng ',~'J '" 

.'" .. 
• ,0;. ' .... ¥ ,. f ,:-". ...,j" 

\, ':>' . ;~. ''';'' " f',;;J \ .,.~ ... ~ .... :~ foliation pattern. ' ~>::, 
.-t ' . '} ,."'..... • ' ":i;~ ... 4-.... \. , , ¥ •• • 

'. , : Abund~~t s~all prospecting " sha't"~s and . surfa~e , 
',,c. . • ~;, ...) ,,' J... ,:: 

di gg1ngs neatly follow each 1hd1vidual vefh '!Jtructure and 
. ". ~ " .. " . '. . ,... .. " .,....,'" ~.' "~, 

give ' evtdence of,extens1 ve m1n1ng~a ' ''',one ,> t1me ~'in th1 s area •. 
. ' .~' ...., '. , ..... . : ... I., '" • ~ ',.'. ", ~,. .' 'I. < ..... ;: •.. ' ' .. " .'\ ;>J'o'" . .":. 

Explo1 tation of the wetalS"wi;ls primarlly. conftned t~ · near 't~\ '. . .. . .~ 

. , ... ' .. ' ~ - .~... :' ~ 

surface high grade o~e pockets, prob.ably. 
~ , 

rapid decrease of metal,S wi th depth. ' 
.... ". 

A;-' ' :' {f 
1 ' " .f" . . , 

be.c~use of .. the 
• , ' j>" . ~\ 

'r .... .. :'" 

I'1inlng activity in this general area started with 

the discovery of the Magma vein at Super10r 1n~ 1874 ' and 
. ..j " 
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of/' 

q' '(- ~ 

the SlIver King ore body in. l B7S. C In the Mineral Mountain 
, ~ , ~ , ,~' 

" , ' . "'-,' ... '. ~J " 

area only the Reym.ert and Hartinez, mine. asfde from' several . 
, 

smaller workings, became somewhat famous; the first ,for its 
- . 

"" silver content and ·the se'cond for its, . .mass1v~,f. ,galena 
.' .', 

]1l1nerali za t1~·n. 
. 4 

Ow1ng to ·the unfavorable pr1ce, situat1on, 

'. however • . these 'mines could not ~m.ainta1n a continuous ., : . 
. , '$ ' .~ 

operation and had to close g~wn 1n t~ earl~; thirties. . ..... : 
',' -;.... . t,~ -'I .' • ..:., . ' "'. :i; , ~ , .. : . '-~' . ; 

. The recent up~U:rge in the .. s1J,ver.: '.J?tlce., cre~te~ . .'qui te .. .!a~ 
'- , ' ' '" .. :"~'. ' • '. "';i._'_J: .~' # , . ' ~~' • ~r'f-.~ .~'. "" -' ,.. 

1nterest among m1ning compElnr~s in 'this .ar.ea agalri~ ... ' At ~," 
. ." , , ,.'1'.,' .... ~ .• ;' .~~ 

the present time smell mining groups· undertake the difficult 
t . • ~~'l.I: 1:!o ...... "1. ' 

',< 
task to reopen and deepen old ,adi ts" ~nd s)1.aftf! . in. -the ~ear¥h 

" 

for addi tional nigh grade ore pockets. Some' diamond 

. dr1111ng has been carried out on the "surface to e~lore 

for ore at depth. 

The individual veins are usuelly 500 to 1000 feet 

apart and their mineral assemblage. textu~e'- and reglonal ... 
occurrence clearly suggest an ep1thermalorigin for these 

.:,. , 

deposlts. · Open space fil11~g 1s the predomJnantform of 
,':" ": ~.,~.?: p '.~ '1" , . ' 

., . 

\ 

emplacement resulting in the: fo~~ati~~ of"'~nsPl-euous ' 
. ;,. -4'. \, -j' :; ~ , \ ... . • , •. ..., 'f .~ I 

. drusy cavi ties. comb structures • . ·~ru~.ttfl~~tion, an~ ' sm.;,··· . < .'.,.. 

, ,,1'0 • ~- ~~_-t: ". "'. . , '. " .1: ". • 

metrical banding. ,~ Brecciation an41~" ex-tensl ve :slic~~n,si~ing 
:1 0'. 

along the footwall of the fissures indlcates 'post-mineral 

movement. A six- to ten-inch-w1de zone of·. intense mylo­

ni tiza tion ,ts commonly developed/'an; the -rau~ t plane is 
,~ 

usually straight and smootH. Brecciated Pinal Schist is .. ' 
",:~ (' 

, " 

. . ~ .-,~ 
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.~ <: 
f .• 

<i/~~ 
Lt.~ 

:,. "·~~:.:f/ 
""}i~ 

):'f: 
, ,. 
K" 

'. f '),. r:.~ ~~ 
~. .... 



..,~ ,', ..,. 

,. " 

. . 
: .. ~. , 

I 

I .. ' .~ 

~. 

\:. .. \. ' 
~ .... , • ..:i,! I' 

~."~ i 

• :t- , 

., ~" 

- " 

.;,.' . 

. , . . ,." ',.. ~ 
;. " 

'V 

. ' 

y. . . 
}", 

';.I', • 
' .. 

'u ," 

. ... ; .. . 
'. . ~ 

. , .; ,r . .>""~..-. 

. . 
.'. 
~ 

.'. 

.(I)'" 

, , , 

'" 

.... 
71 

Alteration adjacent 'to'. 1ndiv.1dual f1ssures 1s very 

1nconsp1cuous. Because the host rock . is already a 

muscovl te-chlorl te-quartz schlst any superimpo'sed propy11-
'"., 

t1zation as the result of ascending .mineralizing solutions 
• " ) ... t-

is difficult to recognize in the outcrop" . A small zone 

'i. ~. 

·1:'·t 

,'.; 

. :, 

of bleaching is· usually developeq in the Boh1s.t rat:lging·'.,!;:;t .. f·\'~ ... . '-,; .. ,', . " <,~. '~1 ' :,' .' ,/1.,)/,. :.", .. ;.' ' .... ,. I>, ." " '~. >;: 
ou~~~rd fr.omthe v~~n ~for s~!:eral feet ·. lnt'o~. t~~ ho~t · ro~~~/·. . . 

, .' "'" • . ,iI!' .. ' ",'" 
~ -~. ' 

The emplacemel)~ of diabase ·into the .!lssure :Veins l1!us1; < .. ~. 
• '-10 -, '. '). ," a.', .. -~'" .~4':' ...... ~t'!':-;!.I.: :;""y . . ~, ~ f.' "" " ~'" 

have occurred. before" the :~1~~¢ral.~Zl~g . e!f;.nt4 .~~.C'a~~e'" ~~~~:~.,~~~.~ , 

ments of diabase are·.!. pr~seli.~ ·,in' the .·mlner~ize<i~brecc1a·f ::~:;',;;\1' ~ 
... ~ ... I.' J4' , 

The veins form d1stinct iron stained exposures 
". 

ariti stand out ' as:. narr~w. '~lon~ated ridgels becau'se o·f . the ' ~:'r '''','' 
. .~',.:' ,;-. ,- . • ':(.... ~ .. '~ • ' 'If':.' ' 

('< I. '.. , ./1"-<; 

high amount of sll1ca . present. Q\1artz 1s .~he predomlnant.·~ 
... .. ...• 

gangue mineral forming typical crust1f1cation', ban'ds~ " , ... ::~ .. 
, . ·'.;"1; 

«'. :! i 

. ' ...... . ~.i'-.. ... ~ 
.~ . 1~~~ 

. . ".~.;I. 

("''''11. 

" t'f' "; Calci te and dolomi te are next in abundance followed by . .... 
. . ' . . . '\ ' ." ; . ,. . ,. " ;. ~. " ~.{:, ,. ,"-. \ " .~, .. 

bar! te and' ,:+.oce.lly ·· some fluor1 tee . V1s1'l?1~ " o.re. minerals . t, ,",,' 

• ',,', ':''';" "t., .4JJ' ~ .~ . " -~.\.~.. "., -, ':v,;' .~ ... - ""~' 

." .'. are "sparse and include gal'ena. m.alach! te. sp·e.c~lari te ;~( c . . ;~! ";" ... ~1. 
)'" '''r ., '>'. '. . \ i" " .•. .,. .' <.····f· .~. , '. ,~" ~ .... :(~'." ".~. ,,:'f ," .; .. , .,'.:. ,.1 

.. .' ;xtanganese and po~s.ibly S01lle sulfarsenides. til though n~ne -" 
'" .' ,',. ~ , ' . ,.. '. . ", '.' . ':J\ .. , ';'~·.;.r ; '., 

' , ~ 'I :ere d~'~inl'1felY ide~l:if\e~: ~~~~??P\~~:~Y:;~t;~ "/...f'.~ ,~/:~~ ~;_." ,~:: ::":.,~:' . 
'.,. "'''The· '0111y ~xtens1 ve ' galena -:mln~,r'a11J~p.t1q.Jl oc~wra.· . '.'. 

',X, ··f .. ,.... , .~,' '~,.'; , ~V_,~) . ott \~,.I,.?'. '.J!:." ~~~n _ Of ~" ...... ", I ~ 
.. ,. ~~..... -.~ -". .: ~. _~, .. r , .... '"f-,. '\ .... "i'· . 1,'; ;r.!:.~ ',." 

in ' the Martin~z min.e·,_ Reportedly.~ the galeha' does no~ ·~ ( ,'" "~~\~; 

cc:mtaln any slIver . ... Another ' ~ma:fi , occurr~n~e of galena, "" .... "tt" 

.' sphalerite and very little chalcopyr1te 1s ·found 2500 

the v1.clnity of 
.., y 

l' . feet southeast of Mineral ' Mountatn . tn 
, 

~ 

•.. 1 .. 
" • , '>"'.cn'· ~, .~_,~,; 

. "-, , ,. 

" 

a 
" 

t· 

" 
,'. 
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rhy~11te intrusive cody. rd.nor amounts of ' small euhedral 
"T 

limonite pseudom~rp~s after pyrite ' are a!)'lays vis1ble in 
'" 

the deposits. , , , 
. . 

Epi thermal deposi ts are consi.dered to be the 
w' . . .~' .. ' , t, I/: 

resul t of near surface," 1<?,1f . temperat~~e (2000 C) precipl- :;. 
~.. f.~, '. . 

. , 

tat10n of ascending hydrothermal' solutions .circulatlng ':·~'.'~~':,:t 
• .,... ,,-~~ 0- • ,. l.... ,~.... • •• " ••. < ~" •• ~ I -.:.. .;. ) 

freely through the fractured rock as ~hey .• are being; s· ;~. ,,":' 
. . . '" ", <' .. ';."" ~ 'II. •• ;.,. .. " ,.,' ,ol;; , .' " ,,';, " ~ '., 

.expel1~d fro~ ,; '~:~~:~C :BOU~~.~:,a~~~de·l,~h. :~c.~~~.~e ¢he'i:',.~;}> :~, '. 

minerallzecl veins lin ':this a~e~~ ar,e -·foul')~. ,1~ e.-lose proximl t ' . ;" 
" ".. ~~"" ,,*. )' ,~. ~ .:'. .\., ~{;~ . l;t:,.t· ~"." -. -.~;. ~f' .. . .... 

to volcanic necks arl,d vents (P1cketpos.t · l·10\lritaln) an "" (;<". 

\ ': 
associat10n of mineralization, -wi th Tertiary volcanfc 

-',"' .. 

activity seems t() ,be evident :' -rather ". than an asso'ciatl:on.:'" ,/., 
" . 

wi th deepsea ted lntru~i ve bod1.es. 
, 

. 
'" .. ' 

In the follo!,ing paragraphs a more detailed dis;". ,', 

cuss10n of the larger mining properties is given. 
~ 

Reymert Nine 
A 

. ' 
, , ,. " 

, , 

-I< 

The Reymert mine is located in the E ·1/2 ot: section 

, , 

.' ; 

~().~)~., 

t "'I..''',~ 
!"~ '>\~ 
• '~" ~I ~ 

", "}~ 

. ::.... 

~;~ ~ 
" . ., 

" ... 
,~ 

... ",;:~. 
' •• ',!." 

. ... ~ , 
'''-;. .. 

'.:;.~ 

. el" '''' . '1 ,'(. . -. ,.~.}~.... :,. ,;-~\ 

22, T28, R11E alo~g a .. ,N ~.5 ~(~ t.rertd~n,g .. , fis..~.ur~. ;ve1n·. sys.~~~. ,; .:"".'!~: 
~ . ...... ',. . .,.. . /1\:.,. ''-;.~ • , 4 'I> ~_; .. : \ ",. r"'~ • ~'r -.., . I • ",~t, : ~ 

" On' the surface -the, ~e~~s ~ar~. , .. !0 .... t9~\.20 ,:.(!1.e~~:~~ , an~>, ~,1p)" ':S"~<" . 'i 
7 50 ~: in the :northern ' portion' ilhd,'1i5° > 'E 1~' th'~ southel;'~:, ... ~,'~.>t "ii > ,;(:; 

por
' tlo'n' '. 'v'* ;Y'1' r," ;'1,~;:;;~':''''\'' :~.:.' l'::. "'4~ ., .. t;l"'·lk~ ,/··'~f.IF~::~)')· ·"~' :?4'",;'~:,:~. 

.. ... • .!! ' 'v :' r '.4., • :- ~ ....... '. • .. I "flo /f ~" "~;'.olt#t;.. ~ t,..~ I' 
'~,\ ".. . ~7,., 

The mineralized structures transect the ' ~chlst 

foliation almost ,at r1ght angles. Because of the strong 

silicification the veins for.m prominant .. narrow ridges 
.' .f~ 

within the general schist terrain. 
.~ .: ·i£. 

Apundant·" shafts and 
, .'." ~ .. 

., 
" 
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trenches (Alaska. Australla) have been dug along these 

structures in the search for high-grade .silver mineral-

lzation. 

Between 1887 and 1930 the Reymert mine produced 

$575.000 worth of silver but the m1nh is inactive at the 

. present time. Two years ago the Phelps Dodge Corporation 

. undertook some surface exploration in this area and bored 

three diamond drill. holes in an attempt to : interseot the . . 
~ 

mineralized structures at depth. Drilling in the sohist 

proved to be very difficult and the veins were never 

intersected at depth to the extent ~s. ·: ~J'J._~y==:Eip~~~~.e 

~ . 

'.{ 

.. -----~.=~-~~:.-=::- -. . '" :::--~. 
surface. DDH RI-1 (fig. 2). an -inclined hole. indicates ........ ~ 

I .............. ". 

" 

'/J 
~. ~ t 

j. 

some sulfide mineralization and a little fluorite in ~ ....... ': 

I 

Madera Diorite about 400 feet deep. The mi~erallzation .is 

usually confined to 1/2 to 4 inch veinlets Whlc~ may '. 

indicate that the massive vein stru 

surface thin out rapidly with depth. 

(fig. 3 .and 4 respectively) show ~ 

assemblage. 

From the drill logs it 
' .. 

Madera Diorite is much more 

seen from surface exposures. 

intercepted diorite at 260 feet and 

rock at 420 feet. 

Mineralization at depth 

fined to Madera Diorite, rather 

, 
", .--

, .. 
.~, 

'~ 

exposed, on the 

R-2 and DDH B-3 

mineral 

, , 

that the 

, , 

depth than can be 

shaft. for instance. 

to~ed in the same 

to be mainly con-

e overlying and 

., . 
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COLLAR ELEV, 2960' 

TOTAL FOOTAGE 2200' 

SCALE i" = 300' 

PY', cpy, cc dl50 In cleovoQt plane 

..... ; , .. ;'. : .. ';:;' .. -~ ..• ;. 

strongly sheared w/Ft ox and Qlz 

locony some ep idote 

f,ne 9raintd , bondtd, Qreen . 9'0', 
,ocally QIl bond. parallel wi fo lo ol ion 

by E. Schmidt) 
, , 

. , 

, , 

~ ,\ 
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COLLAR ELEV. 

TOTAL FOOTAGE 

SCALE I: 300' 

~ .: ... ' . 
~ "', 

"'" 

3400' 

1800' 

SCHIST ·- f,ne gra,ned, thinly bonded, s.r ic,tic 

locally ma,."e Quartz ""tt, '- hi or. clots 

and rYl tJon'ctite Qroins 

\ CPY I covell brn . 
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MA DERA DIOPITE - t,n e gro,ned , conto,n \ abundont 

'q\z "elnleh _ , hematite, epldol~ 

by E Schmid t) 

. " \ .. , 
, . 

• ~. i.~ 

.,'\ 

'\ 

" 

. '. 

", 

/ 



: 

o 

.\ 

2" hemotite 5eom 

2' hematite vein 

qlZ . wi hemotile 

1500 

pCmd 

1632 

". 

Fig 4 Log of Diamond Drill Hole 

76 

COLLAR ELEV 3330' 

TOTAL FOOTAGE 163z' 

SCALE i" = 300' 

PiNAL 5 HIST _ m~dlum Q,ained, landy, bonded, 
abundont small q1l veintetl, 

'. 
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underlying Pinal Schist. Add1tlonal \ loration may prove 

that the d1or1te 1s actually a bette~ host rock for sulf1de 
'I i 
" .. : 

m1neralizat1on t~an the P1nal Sch1si. 
I 
I 

r-:artinez 111ne i 

The Hartinez mine is loeatedl· ~n the SW 1/4 of 

section 18, T)S, R12.E along a northJi~t-trendlng f~ssur.e " 

vein that dips 500 w'. r'he '''Ork;ngS ~s1s~ of two inclined 

shafts. one ad1t. and a small ~oncen'~t1ng plant. The 

11artinez mine~s inactive at , the pr .. ~t time. It is " 
t..>r" 

owned by the 3all. Owen and ~angfleld;.J; 1nlng Company of . , 

Phoen1x, Ar1zona. 

The host ' rock is a ense, somewhat. 

porphyritic rhyolite which Tertiary volcanic 

flow complex. On the surface the is 5 to 10 feet 
, ff. 

wide and qonteins predom1nantly massl ' e galena. Reportedly 

no silver is associated with the gale 

minerals were recognlzed in the o~tci­

Generally, the galena occurs 

• 

No other sulfide 

nodules 

measuring up to 61nches in dlameter~ l~ ' The ~?oxld1Zed core 

ls usually engulfed by concentr..~c :a~~rs of cerussl te, 

anglesi te( 7). and some hematl tee .' Th~"Mgalena nodules are 

found in the sheared and brecclated ;;llngue of volcanic 
t'·1 

material. Some silicification was ·alsp noted. As seen 
i . : 

in polished sections quartz penetrates: every ava1lable 
,,' 

fracture 1n the mass1ve galena and 1~6kllY forms drusy 
of ' 

cavit1es. Under . the mi.croscope no sol1d solution phase 

.. 
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of argentite could be recognized in t,he galena. The strong 

plastic deformation of the g~lena i9 ~tob8blY the result 

of tectonic stresses developed after [crystallization. . 
• ".1 

."'.;1 
~. il ~ .. 
i'~" 

'. Silver Bell Mine ;~~" 
The Silver Bell mine is locat~ in the N 1/2 o~ 

. -. . I:l; 
section 18, T3S, R12E about 3000 feet · ·northwest of the 

< 

Nartinez mine and apparently lles alon:~ the same north- '; 
. 1.'-. t. . 

. 't~~ 

west-trending tl\ineralized structure • . ~~'il e mine is owned 
'~'4 

and operated at the present time by th~ Owen and ' 
':~~l; . 

Wingfield Mining Company. h0 

7he Silver Bell structure 8° 'II, dips 

67° w. ~nd cuts the rhyolite intrusiv~ dy described 

above. The vein is about 20 feet wide d is bordered on 

both sides by a fault. Slicken-sides aong the faults 
I 
i 

indicate a normal down-dip, post-mineral movement. A 
I 

I 
5 foot gouge zone is developed along t~t hanging wall 

contain1ng abundant galena nodules. T~ latter show con­

centric oxidation layers of cerussite . d anglesite. Some . 
, , 

" 'i; 
hematite, azurite and chrysooolla was ~ so noted. In 

. 1 
po Ii shed sections some covelli te ' was· ~~~n replacing galena 

':l-~. ~.:; 

along incipient fractures. Quartz fiil~ ' open spaces' and 
' ; 'i 
.. ,'i,;t~ 

forms drusy cavities. Galena again shows a str ongly 

deformed texture. i 
"I 

,~"': : 
The gangue material in the Ve\~l ls a rhyolite 

:\;~~ I .. 

breccia recemented mainly by quartz a~d l ohalcedony. 
I .. . I 

A 

~:;!~~, . , 
'~.! '1, .I"~Y.. • ?l~~. ;. fLJ~:~ 
.'\,., ", ., ... 

~: :'':;:''1';' .):p,:" " 'j" ,:' 
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few' specks of chrysocolla were"noted ~o;:~ ally. 
~~, .~ 
:·~ ~.1· 

According 

to the field personnel of the B. O. ~~,: -" inlng Company . ~ , ... 
:-- ;'~ 

(oral communication) the silver tends "t: be concentrated 

near the footwall of the ve1n. In hand] specimens fine 
;,~ 

velnlets of cerargyrlte can be recogn~: d filling fractures 

in the brecciated rhyollte~ No native";: ilver and/or 

argentite could be scene 
;;;:r.:~\ 
,-,;$1 

Long hole exploratory drillin~~ n the footwall of 
t .~. ~. 

the vein confirmed silver mineral1zat1,0' for 40 feet 'to 

the east. , 
'1 

Woodpecker Nine 
4 . The Woodpecker mine is located T10ng a series of 

fissure veins in the W 1/2 of sect10n 3f' T2S. RllE. The 

structures strike generally N 200 vI. dip 32 - 720 5\"; and 
i 

cut the foliation of the Pinal Schist w th an oblique 
': 

angle. Post-mineral faulting along th~ ; e veins is indicated 

by the presence of abundant slicken~s~d s on the footwall. 

Numerous shafts, trenches, and edits have been dug in the 
~r~ ! 

vein to explore for metals but the mine ,'j,is in'acti ve at the 

present time. ,.. ,,·<1 
" ", fj 

The main portion of the vein co~sists of quartz. 
I 
i 

chalcedony and hematite showing characteristic colloform 

banding and crustificatton. Generally. : the vein material 

is a brecciated mixture of quartz and S$hist with a dark 
I 

greenish gray siliceous matrix. a few 

':, \ 

\ 

,I , , 



I 
I 

, I 
: I 

I 

it 

" 

>~ , 

~ ' I .. ' t 

-,"'" " 1 ~ 

,', 80 

A vein located near the f section 35 
.1 

! contains galena, chalcopyr1te, malachl>tie, hematite and . ~ 

abundant drusy quartz. Galena occurSt, blebs up to 2 cm 
II' , 

~~ " 

in d1ameter and is replaced in part by" anglesi tee ·The !,. 

la tter penetrates the host along frac'1; res and crystallo-

graphic boundaries, and locally comple ely encloses small 
, , , ,t-., \( 

portions of galena. Chalcopy:ri te 1s p esent 1n minor '" 
!f' . ' 

, "\ 

amounts as small isolated gra1ns. Sp~ ular hematite forms 
\ 

conspiceous fine bands outlining 1n mi~ute detail the 
1 

colloform texture of the rock. Quart~ liS the latest 

m1neral in th1s assemblage filling ope1 spaces and giv1ng 

rise to typical comb structure and crust1flcat10n. No 
. . ~ j 

silver minerals were def1n1tely ident1~1ed in hand speci-

mens and polished sections. J 
Talley Mine 

Ii: 

j, 

, 
" 

The Talley mine is located in the N 1/2 NW 1/4 of 

section 5. near the dividing line be~~~en T2S and T33, 

R12E. In August 1965 the m1ne was OJ)~~~~teq by D1ck Heros 
: ." l ' 

who developed a 300 footdr1ft and a ~tQO foot ' shaft. 
-, ! 

, .", ' , 

Reportedly, the property had been worked from 1935 ' to 1937 
. 'J... 'J 

and produced 4000 tons of ore averag1ng 15 oz. silver per " 
'" '1 

ton. Present plans are to deepen the ~haft at least 400 

more feet. 
1.-. • 

The mine is located along an 8 feet wide fault 

zone that trends N 700 
VI and dips 550 S. The fault 

. "~ . 
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Diori teo A 

one foo t ~'lide gO~6e zone is developed' lon~ the foot~'R11 

of the structure and forms a inclined smooth 

surfHce. 

The vein material consists ly of a brecciated 

- and myloni tlzed 'green1 sh-gray I!li ~ture and schist , 

~hich is recemented by calcite. forms 
j , " 

open space fillings. Individual , grairt~ of galena are , •• I 

finely dlssemi~ated throughout th~ dar:k-gree~ matri~. ' A 

brown, earthy manganese coating is coton alO!lg fractures. 

' 1~6, deflnl te silver :mineralization was reCOgniZed in hand 

specimens collected from the shaft. 

other prospects 
i 

Each one of the indicated vein : structures in the 
! 
; 

Nineral :'iountain quadrangle (plate 1) ~as invariably been , 

explored extensively for precious and be,se metals. However, 

the mines are too numerous to be described here individually 

in detail. The Oklahoma mine, 
. 

; ' 

Ajax m1ne, 
' (1 

just to mention a few, are all simlla; j. in 

Coronado ',mine, 

oc'aurrence to 

and show the same mineral assembla~e as the 2eymert and 

j!oodpecker mine. 

are active today. 

Needless to say, none of these mines 
' '\., 

A drIlling program ini tia ted by the B. o. ~'J. !1Inlng. 

Company in 1964 attempted to confirm Idiss'aminated c~pper 
' :' ~ I • 

mineralization in Pinal Schist about 

~ ~ I ", .. .. :~ . 

, it: .• ~ • '.' 
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J , . 

northeast of the isolated ~l1n'eral Hountain Quartz Honzonite 

exposure in Box Canyon. The schist in this particular 

Drea is somewhat iron stained on the surface, and at one 

place a gently eastward dipping shear zone exposes con- . 

siderable amounts of copper carbonates. The company d.rilled 

several AX holes down to 537 feet and reportedly inter~ 

cepted copper oxide mineralization from the surface to the 
. I 

bottom. No sulfide mineralization or anenriche~ zone 
to 

were encountered. 
i 

According to the field personnel '(oral 

communication) silver avera3ed 2 to 8 oz. per ton. 

As pointed out elsewhere in this manuscript, the 

wri ter believes that the r'!ineral I\! ountain Quartz Nonzoni te 

extends further to the east beneath Pinal Schist. The 

observed iron staining in the overlying schist and the 

sparse copp,er mineralization may be intricately associated 

with the monzonite intrusion. However, the amount of 

mineralization 'appears to be insufficient for an economic 

metal deposit at the ' pres~nt time. 

'i 
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GEOLOGIC HISTO RY 

:1 
. , 

The older Precambrian P1nal Schist 1s the product . 
, r · 

of widespread regional metamorphism of sedimentary rocks 

and interbedded basic volcanic rocks that accumulated in 

a major northeast-trending geosyncline aoross. the State '" 
., 

of Ar1zona. T1me equ1valent units are the Yavapai. Schist 

., 
", . 

,I . 

~ .' . 
in the Bradshaw Mounta~ns and the Vishnu Sohist in the ' .'., 

Grand Canyon area (Wilson, 1962). 
J"' • 

The , original sedimentary 
, 

~~, rooks were largely mudstones, sandstones' and ·arkoses wi th ., . 

some basic volcanic tuff layers • .. During the Mazatzal 

Revolution. at the end of older Precambrian time, these 

rocks underwent extensive metamorph1sm and folding and 

were Intruded by a wide range of igneous rocks as evidenced 

by the presence of RuIn Granite and Madera Diorite. The 

clastic. sedIments were converted Into quartz-muscovite 

schist and the mafic tuff layers to amphibolites • . The 

developed schistos1ty coincld~s in general with the 
" 

original bedding of the sediments.'fhe ,follat1on indl,cates 
~. 

to 

a predominant northeast trend over la~ge portions of ~. 

Arizona. In the Mineral Nountain "''quadrangle, however. the 

sohistosity trends predomInantly northwest and east-west. 

Following the Mazatzal Revolution the area was , 

uplifted and subjected to extensive erosion which carried 

t'li ;", ",' 

~ . '~ ~ 
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on long enough to produce an essentially flat surface of 

regiona1 extent, the ep-Archean erosion surface. Upon 

this flat surface were deposited the sediments of the 

younger Precambrian Apache Group in a northwest-trending. 

steadily sinking trough. The rocks we~e mainly sandstone, 

sbale. and limesto~e. The presence 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 ~ver Mescal 

Limestone • 

At the end of younger Precambrian time the Grand 

Cany6n pisturbance was accompanied by a widespread diabase 
'" 

intrusive activity which thoroughly penetrated the sedi-

ments along bedding planes and fracture zones and caused 

a dilation of the entire sedimentary sequence. The Grand 

" , 

Canyon Disturbance was followed by ~nother. erosion cycle \ 

which pro.duced th'e ep-Algonkian surface. Although no 

Paleozoic rocks are exposed in the l'1ineral Houn.tain quad-

rangle they may have been deposited and since then eroded 
'. ~. '. 

. , 
again because thick Paleozoic sections crop ou.t in the 

vicinity of Superior; only 4 miles t8 the east. 
'" 

, ' 
" 

The next tectonic event . recpgnlzed in 'this area 
.:", ,1 ~ • ~ 

1s the tilting and folding of the older and younger Pre-

cambrian, rocks reflecting the onset of the Laramide 

Revolu tion. Thl seven t lasted un til middle and la te \~ 

•. f 

I 'I!'i, 
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Tertiary time. The steeply dipping beds of the Apache 

Group, the small scale folding of the Mescal Limestone, , 

and the Pinal overthrust are evidence for this movement. 

Igneous intrusions were plentiful dur1ng th1s 
I 

tectonic period and the }l1neral Hountain Quartz Monzoni te 

may be such an intrusion • . Throu~hout southern Arizona 

extensive . mineralization accompanied these intrusions and 

formed the large porphyry copper deposits which are being 

mined today • . 

The ve1n-type mineralization in the quadrangle is 

certainly of similar, if not younger, age. The fissure 

system 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 ax1s of the fold would 

lie somewhere near ~l1neral Mounta1n trending parallel to 

the pr.esent fissure system. Ascending solutions rich in 

silica, lead, silver, and manganese readily penetrated 

the structurally prepared ground and deposi~ed near surface 
" 

ore pockets. 
t .l 

Uplift must have been vigorous enough to c~use 

tremendous erosion and the deposftion of abundant coarse 

material as indicated by the Whiteta11 Conglomerate. 

Regional studies have shown that the Wh1tetail was deposited 

in isolated structural basins and stream channels. the mat-

erial 

. i' 

" 
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Contemporaneous wi th and following the \..Jhi tetail 

deposi~ion volcanio activity was initiated which resulted 

in the formation df a regional dacitic ash sheet. A l~ter 

volcanic eruption produced the extensive deposits of 

rhyolite flows and tuffs seen in the Picketpost Mountain 
i 

and Copper Butte areas. This material filled structural 

basins previously formed through block faulting. The 

volcan,ic complex exposed in the southern and eastern 

r 
, I 

portion of the quadrangle is , a typ1:cal example of the , later " . i 

volcanic event. Also, the rhyolite intrusions that com­

pri se Hineral i'1ountain proper and which are exposed in 

~i artinez Canyon were formed during thi s time. 

- Crustal unrest must have continued until Pliocene 

time because Gila Conglomerate is involved in regional 

tilting. Gila Conglomerate, similar to the Whitetail 

Conglomerat~, represents a period of rapid erosion 

following the rhyolitic eruptions. The present day topo­

graphy is a result of large-scale block faulting, thrust 

faulting, and regional tilting in association with ' 

continuous erosion which is Wearing down the 'mountainous 

areas and depositing the debris 'lnte the surrounding 

basins. 

, .' 
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Custom Smelting 
Chemical Analysis 
Flow Sheet Design 

TO: Sy l Dimmer 

SAMPLE ID NO. PROCESS USED 

Oklahoma Vein 3ft. Fire Assay 

#2 vein Left of 
center shaft Fire Assay 

Rock from tunnel 
of Oklahoma Fire Assay 

Bank of Washington Fire Assay 

Tunnel Oklahoma Fire Assay 

GOLD DOME 
MINING CORPORATION 

Refining Division 

ASSAY RESULTS 

4329 East Magnolia 
Phoenix, Arizona 85034 

(602) 243-5226 

4-29-83 

AU(GOLD) OZ/TON AG(SILVER) OZ/TON 

.61 1.49 

.6 2.4 

.3 1.4 

.51 3.4 

.4 2.3 

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

Gene Stowe 
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SUMNfARY 

Marguerite Lake Mines Ltd (N. P. L. ) holds the rights to 50 contiguo,us 

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

Kennecott's 23.000 ton per day open pit mine at Ray, is seventeen miles 

east of the Marguerite property. Newmont's I, '500 ton per da~' under­

ground mine at Superior is fourteen miles to the north-west and the Miami 

copper camp with a combined production of Bome 36, 000 tons per ,da)r is , 

thirty miles to the north-west. 

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 Miaml mining camp. 

The Precambrian monzonite i3 host rock for the copper mineralization 

in oth~r mines in Arizona. 

Three parallel veins contnining gold, silver an.d copper cut the Pinal 

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

no shipments have been recorded. 

Copper 'rniner,alization 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. 

It is recommended that ~ exploration programme be initiated on this 

property which should include the following: 

I.' Reconnais8.ance geochemic'al soil sampling 

2. Reconnaissance induced polarization survey 

3. Diamond drilling t.T"-" ~,IhJ--

It is anticipated that the budget for this programme would be $86, 000.00 

divided into two phaG~6. 

. 
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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 containinG'; chalcocite has been noted and minor amounts of 
molybdenum have been seen • 

z. Three veins containing copper, gold and silver cut the Pinal schist. 
Samples of these veins as reported by n .... A. C. Skcd "returned the 
followin~ assays: 

Vein eu Au ~ . Width -
No • 1 1. 24 . o. 17 ' . o. 10 4' 

. Dump 'of 
vein mat- 0.14 o. 10 erial . not assayed 

The extension of one of the veins can be seen for many hu.'ldreds of feet with the vein swellinc;r to a width of 20 feet in Pfaces. 

3. 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. 

4. An induced polarization survey performed over part of the property shows an area of hig-h chargeability near the cont.act between Pinal 
schist and the Precambrian quartz monzonite and an area of 
moderate chargeability over the main' geochemical anomaly. 

." . : ... . ' " 
• • , .. 4 .... ~ • • " __ • - , " r .- -, , _ ... _ .-, 1 
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RECOMMENDATIONS 

PHASE I 

1. Perform 'a geochemical soil survey along the southern and western extensions of the present survey. 

Z. Perform an induce~ polarization survey to the north of the present survey and extend the coverage on lines No. 2. and No. 3 to the east. 

3. Sample the bedrock under the present induced polari zation anomaly by drilling holes to a depth of 700 feet. Sample the bedrock under the geochemical anomaly-moderate induced polarization anomaly- by drilling one hoI", to a depth c: 700 
, 

' feet. 

PHASE II 

~hl\t~ , 
T 

4. Diamond drill any subsequent induced polarization anomalies 

'i 

found in the proposed survey. ' It is anticipated that 3,400 feet of drilling would adequately explore and sample any bedrock source. 

". - -' ... 
. '::. . . 

.. ... _ .. . _ ... - --------- - -._ ... - .. _----. 
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BUDGET FOR PROPOSED PROGRAMME 

PHASE I 

Geochemical Survey $ .2,000.00 

Induced Polarization Survey 
I 

$ 3,500.00 

Surveying and geological mapping $ 1,000.00 

Vehicles $ 1, '000.00 

Travel and living expenses $ 1,500.00 .' 

.Diamond drilling 1,400' @ $10.00 1ft $14,000.00 

Engineering-assaying, drafting etc $ 2,000.00 

Administration $ 1,000.00 
.i . ,. 

Contingency $ 3,000.00 . I 

. TOTAL $29.000.00 

. " •• • .i •• • . " I," 1. -' 

! I ' 
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,TOPOG RAPHY 

The topography is gently rolling with elevations from 2, 000 feet to 

2, 300 feet. Intermittent streams flow' in the sand-filled g ulleys during 

the rainy seasons. 

CLIMATE ,AND VEGETATION 

The climate is desert-type. Winter temperatures seldom reach 

freezing point and summer temperatures 'peak ' around 110oF. 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 clone on one of the copper. silver. gold vehle 

. cutti~g the Pinal. schist, but no shipment records exist. 

An exploration shait was sunk at least 60 feet which is located Gouth of 

the main area of showings. No mineralization was observed in the dump 

of this shaft. 

Arcan Min~ng ,& Smelting Ltd (N. P. L.) acquired 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 HY~faulic Resources Consulting Ltd has 

carried out an induced polariz;ation survey and an extremely cursory 

geological examination. 

.. •• • ." . ' " •• " . • . 0 ~ . .' -" . . 
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WTRODUCTION 

This report contains the reElults of an Induced Polarization Survey 

whieh was carried out by Mr. Carlos Aiken, a geophys ieist, employed 

by Metals, Petroleum & Hydraulic Resources Consulting Ltd. This 

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

PROPERTY 

The property cons ists of 50 continguous claims which are located on the 

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

. Florence, Arizona. 

The claims which aro recorded in the Con.rt Houa ;;" Florence , Ar izona 

are listed as follows: 

Claim Name County:' Docket Pa~e 

Lost .Gorilla I Pinal 522 451 

Lost Gor ill a 2 Pinal 522 452 

Lost Gorilla 3 Pinal 522 453 

Lost Gorilla 4 Pinal 522 454 

Lost Gorilla 5 Pinal 522 454 

Lost Gorilla 6 Pinal 522 456 

Lost Gorilla 7 Pinal 536 20 

Lost Gor illa 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 

Lo~t 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 

.... 
· ·1 

• 
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Th~ 50 claims make up an area of approximately 1,050 acres. 
o 

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

. . 

• .. ' • • - . I " ...... , . ••• . ... .. . . ... . 
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REGIo.NAL GEOLOGY 

The Gorilla property is on the, western portion of the Tortilla Mountains, part of the basin and range province. "These mountai~s consist of Pre­cambrian granite, quartz monzonite, ~ranodiorite and quartz diorite; 
loc,ally there are other igneous rocks of post Paleozoic age. The granitic rocks intrude Precambrian 'Pinal schist and are overlain by Tertiary volcanics and sedimentary rocks. 

• 

LOCAL GEOLOGY 

The rocks underlying the property consist of Precambrian Pinal schist intruded by Precambrian quartz monzonite. 

Schistosity is approximately N ISO W, dipp~ng oteeply to the weat. 

The quartz monzon ite is dtered somewhat, and is cut by aphanitic acidic dykes which are claflsified as rhyolite • 
. I 

, North of the schist monzonite c'ontact ·is a prominent ridge of highly altered limestone which is overlying the Pinal Schist. The exact relationship however, is uDknown at this time. 

lvITNERALIZATION 

Three veins of widths from less 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 150 W, and dip to the west at 650
• They are conformable with the schistosity. 

--------
I ' " 
I ' 
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Vein material 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 o. 17 O. 10 1.24 4' 

No. 2 O. 14 4- ' 0.14 Not dump 
assayed 

No. 3 0.11 O. 3 Not ' ~ 4' 
assayed 

An assay taken by Marguerite returned the following: 

No.2 O. 11 0.13 1.84 3' 

The surface expression of one of the vei?s can be seen extending to the 

north for man '/' hundreds of fect. 

, 
~ 

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

economic mineralization was seen. 

Sma11 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 th:is 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 i.n one location. 

._ .. ... ~ -. . . . . . . .. . ... -
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An old exploration shaft was sunk in the monzonite south of the main 

zone of mineralization. No copper rllineralization w.as seen in this 

old working. 

GEOCHEMICAL SURVEY 

During the year 1969, Arcan Mining & Smelting Ltd (N. P. L. j carried 

out a geochemical soil survey .over the property. The ~e8u1ts of this 
. . 

.survey are plotted 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. II 
• 

The main anomaly is of dimensions roughly 1, 500' x 1,200' with an 

individual high of 2:',500 ppm. This anomaly coincides fa i rly well with 

the main surface mir.eralization. Patches of mineralization however, are 

seen outside th~ anonl.alous area. 

One lense-shaped anomaly is associated with the schist-monzonite contact. 

It has dimensions roughly Z, SOO'x ZOO' with an individual high of Z90 

ppm. 

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

has dimensions roughly 1,500' x · 200' with an high of 1,250 ppm. 

Two anomalous zones exist on the west side of the propert y. Both these 

are "open" to the west 80 the ultimate size is unknown at this time. In 

the smaller anomaly t~e individual h~gh is 198 ppm and the other peaks 

at Z05 ppm. 

... 
. J. 
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GEO?HYSICAL SURVEY 

In 1970 an induced polarization survey was carried out by Metals, 

Petroleum & Hydraulic Resources Consulting Ltd on be~alf of 

Marguerite Lake Mines Ltd (N. P. L.) " The survey was 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 

theoreti~al 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 mass ive sulphides. 

He further states that a rather subtle anomaly with readings slightly 

above background is iound over the area containing the "Iurface 
" ~ ;.h.4."A'V--' 

mineralization. Mr. Syberg recommends that diamond drilling be 

used to sample the "beClrock undertthese two areas. 

Respectfully submitted, 

J~~~ 
JM'llelJ R. Glass, B. Se •• " 

Consulting Geologist 

""" 
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APPENDIX "A" 

Report on· Induced 
Polarization Survey by 
,Fred Syb.:'r g, 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 

Lost Gorilla 1 
Lost Gorilla 2 
Lost Gorilla 3 . 
Lost Gorilla 4 
Lost Gorilla 5 
Lost Gorilla 6 
Lost Gorilla 7 
Lost Gorilla 8 
Lost Gorilla 9 
Lost Gorilla 10 
Lost Gorilla 11 
Lost Gorilla 12 
Lost GOl"ina 13 
Lost Gorill~ 14 
Lost Gorilla 15 

. Lost Gorilla 16 
Lost Gorilla 17 
Lost Gorilla 18 
Lost Gorilla 19 
Lost Gorilla 20 
LEW 1 to 20 Incl. 
Big Bonanza' 1 
Big Bonanz.a 2 
Big Bonanza 3 
Big Bonanza 4 
Big Bonanza 5 
Big Bonanza 6 
Big Bonanza 7 
Big Bonanza 8 
Big Bonanza 9 
Big Bonanza 10 

County 

Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pbal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 
Pinal 

Docket No. 

522 
522 
522 
522 
522 
522 
536 
536 
536 
536 
536 
536 
536 
536 
536 
558 
558 
558 
558 
558 
571 
560 
562 
562 
562 
562 
568 
568 
568 
568 
568 

451 
452 
453 
454 
454 
456 

20 
21 
22 
23 
24 
25 
26 
27 
28 

113 
115 

. 116 
117 
118 
442-461 
854 
802 
803 

. 804 
805 
533 
534 
535 
536 
537 

The 50 claims make up an area of approximately 1,050 acres. 
o 

, 

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

t - -"""' -0- . - _ . ,0, , _ •• • •• 
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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 56l · 804 
Big Bonan za 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 

SURVEY SPECIFICATIONS 

Instrumentation: 

The Induced Polarization equipment used was 2.5 kw. pulse-type trans­

mitter manufactured by Sharp Instruments combined with a Scir.trex 

Newn1.ont type MKVn receiver. 

Type of Current 

Pulse duration 

Integrating time 

Delay time 

Maximum available 
current 

Direct current broken at -

periodic intervals 

. . 2 seconds "current on" 

2 seconds "current off" 

. Alternate pula es have 

reverse polarity 

. 650 milliseconds 

450 milliseconds 

5.0 amps 

Measurements taken in the fidd were: 

1. Current flowing through current electrodes C
1 

and C
2

, 

.. -. 
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Primary voltage, V , between measuring electrodes 
p 

during "current off" time. V divided by V gives the apparent 
s p 

chargeability (Ma) in milliseconds. 

The apparent resistivity is calculated by dividing V by the current and 
. p 

multiplying by the .geometrical factor appropriate to the electrode array 

being used. 

Electrode Configuration: 

The entire survey was carried out using the dipole-dipole configuration 

or array. The current electrodes C
1 

and C
2 

and the potential electrodes, 

.p 1 and P 2 are moved in unison along the survey line. Current is applied 

to the ground at two points a distance Ca) feet apart. The potentials are 

measured at two points (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 ft!etand "n" values of I, 2, 3. and sometimes 4 wer", used. 

The product of "n" and "a" is a rough approximation of the maximum 

depth of penetration. Covering the survey area usin~ multiple separations 

provides more information as to dept,h, 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 being 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 affects a measurement. It is . 

rather a convenient way of plottin~ all the , data, e'B'pecially lines of limited 

length. 

" 

. , . 



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

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

Contour plan maps of the apparent resisti:vity and charge ability were also 

plotted for n= Z. 

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

and the 6urvey appeara to have been well executed. 

INTERPRETA TION 

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 C:A-tent. 

The two-dimensional "pseudo-sections" were mainly used to obtain . 
. information regarding apparent dip, depth determinations, and vertical 

distribution of metallically conducting material along the lines · surveycd. 

,The contour plans provide information concerning strike, true dip, 

lateral distribution between survey lines and were used to correlate 

chargeability and resistivity with geological and geochemiCal data. 

SECTIONS 

line No. 1 

I 

The maximum apparent char geability was 15 milli­

seconds which is considered above a variable ba'ck-

ground chargeability across the property of an ,estimated 

maximum of 6 milliseconds in the area of this line. 

The shape of the profile suggests a ~ood anomalous 

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



.. 

Line No. 2. 

Line No. 3 

Line No.4 

Line No.5 

Line No. 6 

\. 

/ 

in' the direction of the line. It is suggested that 

the vertical extent of the I. P. source is gr'eater 

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 si~i1ar 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 wettern area covered by this line 

to about 7 milliseconds at the eastern end. Ther~fore, 

an anomalous condition exists at the eastern end of 

this line which is open to the p.ast. 'The correlat~on 

between resistivity anc: chargeabili.ty is not significant. 

No apparent anomalous conditions seem to appear 

along this line .• 

No apparent anomalous conditions seem to appear ' 

along this line. 

The back£{round charge ability of the area covered by 

this line appears to be of the order of 3 milliseconds 

suggesting an anomalous area. in the neighbourhood of 

sta.tion 8 W. 

I , 
< I , 
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CONTOUR PLANS 

6 

Since only the rcading at 16 W may be suggcsting 

a continuous anomaly, some detail surveyi.n~ should 

be done in this area in order to verify the hi~h value. 

There appears to be no correlation between low 

resistivity and high chargeability. 

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. Alon~ 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~ eources..may not 

necessarily be related to the contact. The pattel"n of the contours in this 

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

and has a W. N. westerly strike. Along Lines No. 1 and No. 2 the anomalous ' 

pattern coincides with four geochemical anomalies striking in approxi rmtely 

the same direction. 

A rathe r subtle anomaly may be suggested along the baseline and betwe~n 

Lines No. 3 and No.4. The relief of this pattern is only slightly above 

background; however, it coincides with an anomalous geoche!l1ical condition. 

Since an el<:ctrode spacing as large as 800 feet was used it is possible, 

when usin~ 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. 

- -, . 
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CONCLUSIONS AND RECOMMENDATIONS 

'l;'he background chargeability appears to vary across the granite-schist . contact with the background being estimated at about 3 to 4 milliseconds throughout the granitic rocks and a~ high as 7 millise~onds in the contact area or in the schist. 

The anomalous areas vary from two times background to s1i.ghtly above background. Then highly anomalous areas would suggest mineralization well in excess of 1 % sulphides or equivalent oxides. This rule could be varied in light of the large electrode spacing such that a much smaller anomaly relative to background may be indicative of commercially interesting miner ali zation. The coincident geochemical anomalies and favourable rock units seem to support this 2uggestion. 

Mineralization in the anomalous area could be m3.B6iv~ tn the area vf the granite-schist contact. h the granitic rock lL"'"lits the mineralization is most likely diet3eminated as is suggested by the history of the Arizona metallogenic province. 

It is recommended that further surveying be done along the eastern extensions of Lines No. 2 and No.3 • 

It is further 

. . ' . trV~ . .. recommended that a diamond drill programme be undertaken to investigate the sources of the I. P. · anomalies and the geochemical ~~ anomalies. At least three diamond drill holes should be spotted to investigate the I. P. anomaly crossing lines No. 1 and No.2. Also, a drill hole should 
. .. ,Of ,rll/lf(!~fJ+tlCE r1 f/ of' r;, . eE:- -IIEi r - f,:> 01,£"- 5' 
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PHASE II 

Diamond drilling, 3,400' @ $10.00 1ft 

Drill pa~ preparation and bulldozer work 

Engineering and Supervision · 

Living and accommodation 

Administration and Communication 

Sampll~lg and Mapping . 

Vehicles 

Contingencies 

PHASE II TOTAL 

PHASE I TOTAL 

GRAND TOTAL 

• • 0 " 0 " • 

. I ' . , . 
I 

. . . .. . 

$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. 

November 15, 1970 

-. 

c. 

- ; 

. I 

-Respectfully submitted, 

· 1Ji?:£:j~ . 
- Fred J. Syberg, B. Sc., 

Consulting Geophysicist 
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PREUbUNAlI.Y n~l<Om' ON 

MINlIDAL HIll. INVES'l'MlmT ASSOOIATlOIJ'3 GROUP OF CL.Utfln - rINAL COUliIT,ARll.. 
l'1lED n. .l'EHKlNS. l'llINnro Elm INJ.<:ER, IlliG 13 TEHED} HO. 368 
~"TATE OF ARIZONA, No. 918 North 2nd st. ,rnOENlt,AIHl. ,_ l 
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SITUATION. 
The twenty-four lode mining olllbw this report covors are about tourteen mUes 

In a northeasterly cl1reet1on trom Florence, Arizona, a station on the Southern Pacific 
a.R. and in l11neral !Il11 Mining District ot Pinal Oounty, Ar17.ona. 

When survoyed by the Government, these claims will be located 1n Township ~ -.; ... -, 
South. Range, 11 East, Gila and Salt River Base and Meridian, Sections 16.l9,2l.~2; ~ 
S •• Topographioal Map which aocompa.n1oo and 18 a part of th1s report. 

0LAlMS1 
fbe claims comprising these holdings oonsist or twenty-tour lode minlng 

otalma and oo.er a total ares ot tl vo hundred and twenty acres. ' 

.TONES ialOB. MARYLAND. UTTLE lOY, IHONWOOD 3PHINO t Ti::REGA, OLD Cn.cJII, 
YUKON, llIDIO. PEACOCK, ROCK }UU., W.&W OIu.EANS, l'APAGO, RAU1 BO:7, APEX, MISSOtJFA, 
tucn BOY. DOD(}E~ SUN RISE. pop EYE. dTLl\S, Br,us EAGLE. FRArlCE3, UN'C:p£ TEED, ST. 
AN'l'llONY • 

~ro8pecting tor high grade ora produotion 'has been carried on tor the last 
86 years on th1a Sround, there having baem B6Teral owners during this time. 

Tl'l'l..ES : 
The titles are held by the pertormance of. annual assessment work. So ter 

.., a~ could be determined on the ground, there are no adverse cla1me. No abstract 01' 
title has boen mde tor this report. but an abstraot should be mado 1n the tuture 

,I end batore muoh money 1s s~nt. 

ROADS I 
A ta1rwaeon road 14 miles lon~ oonnects this group of olaims and Florence, 

the nearest supply point. Munns siding. the nearest railroad point, 8.Jl(\ 1s only 
laoo J'lll"d8 trom t.he ground and hoa a dally :passenger train service eaoh way. A 
l0ed highway to within six miles ot this property makes the property eall1y ao­
(ullsslble. The hauling oosts trom Phoan1x. would probably be as cheap al!! hauling 

> , tl'OmflO,"ol'lce and eSll6ciall1 whUe the hauling 1s on17 one wa:r. Carload lots 
W1U otllJ require 1\ haul at an to " mUes haul to the lIl1nes and less than a halt 

,.,' m1le to tblt m1,11 trom 1nUma aidlll8 on the S.P.R.R. 

OL1J&A'fB:t 
the claims are from 2000 to 3000 feet above sea lovel. At this elevation the 

. ' desort olimate 18 wrr rollA .'fIlth but three warm months during the year. During 
'~S6 mOnths 'he weather 1s not hot enough to intorfere with tho worlj: and the , ,*tht. are ueually 0001. Thora 18 DO snow in tho winter and th~ a'Urnge rainfall 
dutltts the Jear 18 about throo inohos.The oltmatioal oonditions are exoeptionally 
tat'~~bl. IUld tho llork need Devor be In\errupted b7 UDtavoreble weatheZ'. 
, ' 

wQPn AND WA'i!ERI 
.. , These cla.1mo and eUl'l'Ound1De 81'08 will furnish wood 1n llIll1tod quantities tor dblltostl0 po.rpooes only_ Water turn18had by tllO shallow welle on tt18 ground 

\ ; I 1ir1t.,. , take ORre ot the oamp needs tor t.he present. The Oila nt vot, south of thfl 
,~ ~!S.'~' ,p~iliI~t- a .,~ori distance, will 1'Umish all the wator the property 1D its operations 

~
'. ';"\ tn i~.r need. 

~~~ O)f"" - ~ \ \',.,," 'f,' . 
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I'age 2 
l'erJdns Report 

I 

WORs 
The wages for miners have boen reduoed in some districts of the state, often 

rooultlng in strikes snd delays, thereby inoreasing the nat costs. Good steady miners 
(fan bo obtained and kept satistted on $5.00 per day. This price oe.n bo used as a 
basis for estimates of mining costo. After the camp is wall establiohed and outfitted 
1t m1ght be possible to reduce labor costa, but in a new oamp good wages will have to 
be paid in order to got competent minors. Muokera, laborers and car man will cClllll1and 
$3.00 to $4.00 per day. 

IQ.UIPWOJT : 
With tho exception ot a few hand tools and living quarters for 8 vorr small 

toro. ot men, tho property vdll have to be entirely reoutfltted. The prosont roads 
U'i\) in fair ehapo and before 1 t is neoessary to move large loads some l'JOrk must be 
done OD the road system. 

TO.FOGIlAP1IY: 
These claims covel' an area of about 520 acras on the Southwesterly slopo of 

w'.era1 .,untain Etlld drainage 18 southerly into tho ana lavor, about :3 miles away. 
_" 18 an appl'ltj:r;:1mate difference of 000 t'eat 1n olevation blltvloen the highest and 
101llllIt points on the property. This area is in the na. ture of e. aloping plein or 
b8alD CU~ by nu.meroua gulches and an occasional amall butte standing up two or three 
huudl'8d teet above the surrounding country. 

GlroLOGt AND COWERCIAL CONDITIONS: 
Aooepting tho olaaslf1oat1on of tho general i'orrJation as mdo by Cl.yde P. Ross 

ot the U.S.Geological Survey of the Lo.1c r Gila Hiver Region, the i'omatlons are Pre­
.Qaabriu and Paleozoic age and as til. whole 1s oalled "A Basal Complex". 

" The Mineral. Hill Investment As so 0 1atlon '8 e1'Ound JXl,rallels and part1ally 
ooYe1"88. wide. much breociated zone compOSed ot a l1m1nated formation ot granite, 
p.1al0 8~tO. soblet, dolomite, l1me quartz, quartzite and diorite. Th18 zone 
1a boUDled on tho weat With tl largQ body ot granito and on tho east by sohist. The t 
t~ ~rge pr1no1pal dikee or velns out the lime beds northerly and southerly and ~ 
patallel the granlte and Bchist contaots to this zone, one of and parallel the granlte i 

·and acbt~t contaots ot th1a zone. One ot these dikes stands up some 100 to 160 feet f 
blah abo.,e the ou:rroundlns COWltry and dry washes, and ;presents a bold. outc~pp1n.s ~ 
tor a distance, north and south ot over 6000 teet on this ground or group of olaims. ~ 

. S .• ,..n1 other .etnsor dltos are strong and cont.1Jluous, and range from elght to seventy t 
teat 1n width, with tab" .a1",e8 1n lead, gold and silver uniformly d1seeminated 

.' t~~Out the entire 1'I1dth. The .outcrop or the large 'Yeln shows good valu"s, not 
only 1to ent1re wtd.th but for a lansth ot over 6000 teet. All indications point to 
tho p&l1IlQDsncy ot oro values tor great d.epths. The large quanti t1es of ore, both 
longth and w1dth and beoaueo of no overburden, oen be handled by steam :»1017e1 oper­
at1ons. By operating in one or more open cute no diffioulty w1ll bo oncount~red in 
furnishing ore for a 50 ton pl8Ilt 01' aven more for a consl(lerable time to come. 

DEVELOPMENTS: 
The oro body which is 61 feet ?ide 1n the luba Lode Claim is particuJ.ar1y 

developed by moans of an open cut 28 foet long. 16 feet deep and 10 feet wide. At 
the south ond of this deposit is G. ahaft about 50 feet dee}? bottoming 1n ore, also 
8. oross tUlUlol drivon acrosa tho vein fit the wash leval. 'l'hese dovelopn9nts com-
binod , exposo ore fox' more than 100 feet :l.n depth. and 61 feet wide. The above t( 
desoribed .,a1n oontinues on north aoroes the independent Lode. Oriental Lode, aoross _ f .. ' 
the jiortheaat corner ot Tip TOl> Lodt:l. across .:ltrip Lode, Hliladelph1e Lod e. Australia . r 
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Paga 3 
Perkins Roport 

l 
Lode, Blue Front and Good 4nough Lode Claims. Openings consisting of open cuto, 
tunnels and shafts ot various sizes prove this a vein of oontinuous commsraial 
ore body. On the west s1d~ of this group is a large vein or dike, celled th~ 
lones wad and is continuoua across tho length of the clalms , 3an Franoisoo, 
S11 vor Spray, k~l.a.oon end tho Malabon Lode Cla.ims. A 100 foot aOO tt at the ex­
treme south end of the dan Franoisoo Claim shows ore continuously to its bottom, 
and surface showings lndicate a vein from 60 to 70 tt. ~nde. At or near the 
south end of the Claim San Francls~o 1s a tunnel driven 60 fast long in ft north­
east courso part1all¥ crossoutting the vein showing oro all the We::! t but not yet 
roaohing tho ~/e8t limit of the ore body. Surface cropplngs abovo tho face of this 
tunnel show the vein to be 70 foot wide. The openings on the Silver Spray show 
good val uee, and of vein vdd th of about 60 feet. A shoft about 200 foot dao~ on 
the Malacon r.ode Claim, this shaft is 1'1 tted "lith e. atenm boiler hoist and. co:n­
prossor. A tunnel on this claim driven 75 teet long, driven parallel lnth and 1n 
the 1'.111 on an enriohed Be:il of steole) ealolll.l about 2 feet wide , which gave the 
aurp1'1s1ng valut't 01' %}98.00 par ton. 

A little north of the 200 foot ahaf~ is a slightll inclined shaft exposing 
5 ft. 01' high gn\de ore, and. still six feat of hleh grade oro on the· 1'oot"ltlll side. 
The quantIty ot mill ore of this inclined shaft indicates it is at least 50 teet deap, 
or per.bapad~8per, in addition to the above mentioned openings on tha lube. and Jones 
.eins are nwneroua open outs, e. shaft 100 teet deep and tunnel '15 teot long, allot 
which are important 10 doveloping e. property. but these are all developing a mass 
ot oross breaks of more or less unimportant parallol ledges . 

ASSAYS: 
No attempt was made by the author to th.oroughly sample this property at this 

\ t1me, but suttioient aomplca were taken 601'088 the larger ore bodies where t.he low 
coat. minlns operations could be oarried on, suoh as open out or steam shovel opera-

<' tlono. One semple ot several tons made up trom samples from 20 dwnps on the property ., wa. taken tor general purposes; one opl1t sent to Phelps Dodge Compe.ny tor them to . 
'baae a oontraot onl onospl1t was tor ooncentration. stc. 

NtllJ1e . Width Lead~ Gold Ozs. Sllver Ozs . Cu. Zu. Val\lEls per ton . 

luba cut 2& ft. 3.95 0.01 1.08 0.2 5.4 i12.25 
IUba Dump Sea tt. 8.8 0.01 0.2 12.45 
!bad Irill e " 10.55 0.02 13.," 21.50 
;L¢)D8 Obence e " 8.00 0.00 1.00 4 . 19 B3.75 
San JJanoisoo 25 " 3.8 0.01 0.5 4.46 
Silver Shaft 20 " G.8 0.02 1.0 9.45 
311 ver Spray 14 It tS.8 0.01 1.0 8 .00 
.Tonos Lead tJl 30 " 5.~ 0.02 4.5 , ,, ",'-

-10. 4..1 • 1.,)..) 

If " i/2 18 " 5.0 0.02 2.4 2. 4.5 0 . 10 

" It 1~3 ~o " 6.6 0.01 0.2 A.G 13.90 
Phelps Dodge Av.Snmple 10.3 0.02 3.2 15.55 
Conoentrates from 
20 samples 7 to 1 67.40 9.54 88.90 
APPROXlMA.'rl~ C03TS: 

Concontrat1ll6 and s t..mp1ing pl£!llt (50) Tons :';;22,000.00 
141ne equ1pnwnt complete $11,000.00 
Lal:loratory equipl'uent, roads, eto. 2,500.00 
Oost reserve operating fund l2 l 500.0,o 

Total - - - - - - - - - 4;48,000.00 

II 



1'6ge , 
Perkins neport 

Basing further costa on a sample, gravity flow, 50 ton concentrator and 
ore whOle values 88 mined is $12 .00 per ton (tl. oare est1mated avf)rage). 

Coat of m1nlnf..~ and hauling 1.50 per ton or ~75.00 
Cost of m1lling 2.00 I. " If 100.00 
Cost of shipping and 

BIllelt1ng 1.15 " " II 57.50 
20~ 10s5 of value in 
conoentrating 2.40 " " " 120.0t> 

Royalties based on nat 
reoeipts 0.366 .. 18.~0 

Deprec1ation based on 
.33 16.47 1~ net basis 

Total ooste ! ? .74,6- 287 .m-per day 
Grose value 60 tons 
oro at ~12 .00 $600.00 per day 

Total cost les8 royalt1efJ 
and depreo1at1on ma•oo 

Net profit per dey 7.50 
Net profit por yoar oporatlon $89,000.00 

OOJO~ION't 
The pl'Ospeota ot developing a largo clepos1t ot oommeroial ore are more than 

faTOzab18. The surface indioations, the character ot the veins end its Geologio 
.. hUon_ 1ndloate a deep mineralized mne whose value will 1ncrease with depth, 
and who,e surraoe oroppinSD now ind10ate it to be 6000 teet,or over, long and 20 

. t .. t Wide. No change in the oharacter ot the need be tearod with depth, a8 the 
tlaal. tom, sulphides, orop on the surface. 

Tbe ore presents no compl1oe.tod metallurgioal or ore dressing problema. and 
.... .... 11 higher extraotion ot values than 80% should be e6sily obtained atter construotion 

alld operation or plant, allowing mnagement to beoome thoroughly Il.Oquan1tod with the 
ON. A profit ot 04.94 per ton may be expeoted atter all charges have boen made. 
A halt m111ion tons ot ore above lowest present work1ngs may be assumed as available, 
e.nd m!U1,Y 1;11I1eo this tonnaB8 a'Yallablo throueh ohatt work. The price or the mine and 
oost ot mill 10 small oonsidsr1ng the extont of the deposit and the uniform value ot 
'he ore, ud the probability ot developing a vory largo mine operation. It. 1e unusual 
to f1nd a mining property that mll return profl ts trom the bep;1nn1ng. A large in .. 
Yeatmant ord1narily is required to prospect the gFound . and much time consumed. In 

.. thls case these problems are already solved a.nd proUts may be expecteld just as Boon 
as milling operaUons arc;, started. For tho reasons just ghent tbis group ot olaims 
.... (lommenda 1t8elt 118 It le81t.tmate mining investment, 'WorthT ot the J'l80888817 expend1-

. ture to plaoe it in thcJ dividend earning olass ot mine operations. 

Date .. Fhoenix. Arlzonn 
August 1st, 1928. 

Signed 
Consulti r.g 1,11 n{tl~~: -.~ n/.;;ir;e-9l' , 
Hegi sterad t:.inin[:. LIlf!;ineer, !i'36U 

State of Ar1zona 
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Rl~PORT ON - / 

mE OKLAIlOUA COPPER COMPANY' 8 PROPERTY t PUML COUNl'Y t ARIZONA. 

rAADE AT lID: H::~Q.U~ST 01" j,m. E. V. REISS, 
120 Uberty st.. New York C1 ty 

LOCATION 

Ie on the west slope of Mineral. Hill, 14 mba N. Co . of Florence, end 4~ miles 
north of the l)hoonix & !!:aetern Railroad, a branch of the Santa Fe Railroad, vmlch 
tollows along the Gila Rivor. Wagon hnul to Fr1ce R.H. station 5 miles distant. 
would not exoeed one dollar, rom. freight rate to tho Humboldt Co'ppsr Smelter near 
Prescott. Arizona, about t\"lO dollara per ton. TheI'e 1s talk alno of another omelter 
be1ng installed at .v'lorene€) by tho Superior i.linins Compony, which 16 nov: shipping ore. 
Ores trom the Oklahoma property muld find a ready outlet to the Gila River over the 
present wagon road or by tho Installation of a tramroad. 

I 'ROPERTY 
10 300 

Em.braoos 89 minins claims, in the torIn shown of Figure 1, coverlne 4tQQ E\Oros 
ot ground, hold under looation tl tle or record. at l!'loronc6, the County seat of Pinal 
County. Arizona. 

GEOLOGY 

The -rock tormat.1ou ot the d1strict 1s Ghown in Figure 2. An extensive granite 
area to ~le west 1s suooeeded by a width ot about 4,000 feet ot mioa sOhist, lying 
on tho west tlank ot lanaral 11111, th1s 80hist being the rock on ' which tho veins oocur 
lD4 'nluable portion ot t.ho same 10 nll oovered by the Oklahoma. Company's claim. 

This hill itselt 18 a porphyri tio rook (rbJolite), end to the west are tound 
8\1008e.1.0 dike. ot the same rook, 10 to 60 teet 1n w1dth, baving a trend ot about 
N. 20 deg. W. 

'l'he porphyry uplift has tilted the sohlst beds to an angle or aome 30 degrees 
to the west, and also 11tsultod in several very stroDG fault tissures parallel with 
the d1kes. end wlth a quito \U11torm dlp or about '70 deg. to the west. 

The tissures torm tho present veins or the 'property. and are oharaoterized 
by a bard quartz tilling, which has replaced the schist fJ.nd from tho hardness of the 
quartz as well as the dikeD. compared with the 80ft scMat, has l'{Jsultod i n e. bold 
veln and dike outorop, whioh 1 myself huva t:reeed on tho Imrfaco for 2?~ ndlos , '=Jld 
they were still gOing ahoad in a northerly direction. 

The quartz vein fUling is largely of the tY'pical vein "ribbon structure" 
and sl1ckell81ds "mlls indioate extent of the finsuroB to grent depths. .rhe voinG 
aro trom 2 to 20 feet in width, !Uld. somotimes hnve a pare.llel vein ut e distance 'Jf 
50 feet or less distant, and on one hIll, 10co11y knovm as Jone's Knob, en outcrop 
of VGin 150 teet 1n width i8 disolooed. consisting of alternately bands of quartz, 
limo and schist. 

In add1tion to the qt1.9.rtz. thore 1s also a large mnount of hematite and calcHe 
in the ve1n fUl1llf\:. and. to the west. of the Malle.oon vein and seperatod t.herefrom by 
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00 teet ot soh1st, are two parallel 5 feat veino of almost pure oal.cite, wh1ch tho 
815 rt. vertical Bhaft has penetrated tor the last 20 feet. g1 v1ng riae to the 1m­
presa10n at the mino thut the underlying oountry \i'i!lS limestone, ;but 1 t is evident 
the shatt will soon pas8 through th1s lime and again enter the schist. 

Oonsists princi~ of tw shafts 100 feet each on the two most prominent 
velns. to-wit I tho lJallaoon Qnd tho Australia. wi th aomo drift1ng and oros Bcut tlng 
as shown on ligures 3 and 4. A vertionl shaft on the former was end stlll is dr,y 
down to 85 toet del1th, at whioh po1nt water was enoountered so that further sink1ne 
baa been dlsoontinuod until n pump and hoisting plant oan be 1nstalled. Whether 
thb 1& tho present pemanent water lovel 1s uncertain, but the original water level 
whioh demarks the sulphide from the oxides zone is probably some moderate d1stanoe 
below this. There ere also numorous shafts, tunnels, etc., varying from 10 to 40 
t.et in depth, which allow mol'S or 1008 mineralization. 

Tho Australia shatt 18 sunk on th~ vein but Just under the heavy quartz body. 
the entir~ voin being cross-cutted nt t he bottom. 

Tho Mallaoon shatt 1e Bunk in the l!Iohil!lt just undc:tr the vein 1nto "filch 1 t 
breako atlntfJ"l\lo. as shown in Fieure 4, tho red portion showing voin matter, 
~le the shaft, d rUts and other worldnge are yellow, both drifts baing drl von on t,. Teln. . 

Ln.. No wahr has yot boen encountered in e1 thor the Australia or Mallncon inoline 8rwS. 
; ORE 

i
'· No ore in commercial quant1ty has been yet openod up upon tho ~perty, and 
s not likely to be untU tho workings are carried bolow water level, for the reason 
tatod horeatter. -

, . 
I 

What oro is at present 41sclosod consists ot the rich high gra~o copper car­
bonates end glance. whioh 18 round nenr tho surfaco in most or the shafts shown on 
Iri6ure 1" and Buppl1r3d fl row tons here and thore, whioh wae shipped at prot!t. 

. Asaya 01' all)' Tnlue up to 00% copper could now bo obte.1nod trom e. large num-
!ber ot t e ...-arious holes and outs, but suoh assays lOuld mean nothing commoroially 
on eeoo ot the Y9ry 11m1t04 quantity at this are at the surfaoe, 1t8 presenoe, 

. I howevor, ebla indioations ot oopper mlDe1'8.l1zatlon .10h 11187 bo reasonably expeoted 
. ',) ... low th oXidized resion. 

I 

ABsoo1ated. with this oopper thore 10 a.lao an appreciable quantity of go l e. lind . 
. silver, akd 1n several plaoes on the proporty thero hes haen found a beavy Gt~leIID Ore 
.. car:r,yIng ~ome SIlver. I am lnfo1m€)d that ono smllll shipment of 2 tons i'1'01i1 the Iubn 

olnlm showed 64~ lead and 13 oz. oilver per ton from a 6 moh stI-cult at 30 foot depth, 
but thi8 ls now under water. 

My: sampling of tho two 100 ft. shafts embraa.ed tho full veina ,.1.dtha, end in 
the caac:t br the ~\,mtral1a, took in only tho minoralized quartz, wh10h alternates with 
schist as shown 1n Figure 3. 

The 08lllpl1ng VJBS done mainly as a matter of precaution, and not With an e;r.:poot~ 
atlon ot bommorc1ftl values, for it 1s olear that most of the copper originally in tho 
yolna above the wat~r level, had been leached and carril3d billow, a small qUl"..ntity be-\ 

~ \' .. , , 

I 
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ing repreo1pltated as hiBh grade carbonate and glance nsar tho surface, as pre­
viously statod. 

i 

On the map are marked the sample numbers. followed by the width of ntaterial 
sampled, thon the value of the gold and silver oontents in red fieures. 1n addition 
to wh1ch there 1s a small copper poroentago. s€lmples 4, 5, 6 and 7. averaging O.~, 
oamp1es 15 to 18 0.3%. and samples 19 to 21 --%. Theso sB.lllples show an average 
aross value ot about $4.00 per ton. w1th present pri~e copper (24¢,) not Ply ore to 
be sure tor, as previously stated, any pay values in copper must be looked tor 1n 
the sulphide zone below water level, but the samples do indionte thiS, namely, a 
genornl mineralization of the "fein, which with other features hereafter l!liIutloned, 
siv •• prom1~. or Q mine with deeper dovelopment. 

VAI.UE OF PIWPERTY 

It is eVident, then, that the value of this propertr depends upon how much 
copper has been loached from the upper portions of the ve1ng, and from portions 
lone since oroded am'! c8orriod below the ""Jatar lovel !'rom tho action of thf3 aurfaco 
waterIJ, andth1s fact cnn be a6c~rtalned at modorate expanso by sinking tho two 
100 tt. shafts, for 1 do not antioipate it ie far down to this seoondary onriohment. 

In ord~r to Geo whether any 1nfomation could be obtalnod f'ro°m other proper­
tics in the vicinity, I vis1ted the ,Uta £.1 . & s. Co. 1lIOrkings shown on the map. An 
ad1t 600 teat in length has boen driven along the vein in one place. but its greatGst 
depth below the surfaoe at no point exceeds 150 re~, and shows nothing but a strong 
.81n with eT1denc. ot leaohed coppor contents. A 100 tt. shaft on the Alto propertr 
farther nOl-th, baa Just roached what 10 the present water 10Tel, and 6S th18 Tein ie 
a continuation of tho Mallacon voin and shows groat strength and unique filling, I 
have shov,'ll a. sketch of same in Figure 5. The vain fllline is mostly manganee. an! 
calolte. Galena ore cnrr.rlne silTer Is tound in bunches, and adjoinine thin is e band 
of Woltramite ore (tungsten) fro~ a to 10 1nohos thick. The Tein itself has ft strik­
ing aplIoerance trom its 'black color clue to tho manganese and shows 1r,tons!) m1neral1-
zatlOil. 'l'hohj east Toin looka tho most promising for copper. but. as everyvmere else. 
has be8l:l leac~od in the upper workings. 

, 

OONCWDIONS 

The T~ue of the Oklahoma property then. cannot be predioted trom anything now 
in etght. no !!lore than could. the valuable oopper yelns of Butte. Montana. which are 
u8ua117 leach~d ot all oopper oontents in the upper 50 to 000 feet. leavlng on.ly a 
quartc tll11~ carrying aome gold and silver. . 

In a ~me8tone to~tlon. leached copper Taluos aro otten indloated by an 
iron capping. In 8 gran it 0 or Bchist formatton, however, whon sl1ch leaching occurs, 
nothing 10 0 en shown but the qUl:i.rtz filling, end. in this l'I:)spect the vebs 'In the 
Oklahoma pro rty closely resemble those at Butte. 

Lty exmUnation of tho vropsrty t:e.V6 me a atl'Ong impression of unusual con­
tldenct) 1n tM ultimate suocess of tho property, baaed largely on. the following 
tacts; 

1st: the unusually strong, healthy looking end large size of the veina, ao 
now disolosed/at tho surface, and down to a dopth of 100 feet. 

2nd: this strength being augmentod by the fact that the vdn fissures out 
across tho SC~18t stratifioatlon and are not interbedded ~ith it. 
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31'(11 Tho :preosure of 80 many porphyry dikes, of' various ngE:lS end varletioB, 
from rhyo11te to diabaso, the more prominent onos only being shown on th6 map. 

4th: Tho numerous deep orusts of carbonate of lL'1te rouIl)l in many places on 
the property at the surface, indication of tho existonce at old springs and a once 
active water oirculut10n. 

5th I Tho q1.11te general mineral1r.ntion of the valna throughout their length, 
as" shown by the high grade sooondary coppor in nmall quantities near the surt'o.oo. 
and by the 'faluos obtained in the sampling. 

6th. All o~ tho abaTe facts go to show strong "'€llns which w111, wittlout any 
question, be persistent 1n depth. and the ev1donoe of copper leaohing 1n the upper 
regions, now aho ~ by that peculiar r eddish stain oommon to such ocourrenoes, giTes 
muoh asouranoo that 1t 1'1111 be ooncentrated at lowor depths 1n commeroial bodies. 

No one oan help being impressed with tho goneral bold and strong features 
wh10h present development discloses. which is more borne out on the grouru! than any 
desoription can convey. 

For n mine not aotually produoing ore it is the best looking thing I have 
•• en 10 meny yoara. and I believe the property has the making of a paying mino. 

He8y:6cttul1y, 

EDl,IN E. CHASE. 

Mining t~lBeer. 

DGDYer, Coloe, D.o. 11. 1~0&. 
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6-24-75 

GEOCHE: Ii ;CAL ANALYSIS 
.. 

6-9- 75 
Grayback Qd. 341 AZ 

Dcrtc Received 

Location ........................... .. ..... ..... ...... ......... .................. _ ........ ... .... .. -. __ .. . 

Lapoint 

Em. Spec. ......... ~::-).?::}. ? ........... . X-Ray .................. 9.::J.7.::.7..? ....... Chern. Geologist 
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SLeePING ~NG€L ~L~/~~ 

APPENDIX - SAMPLE DESCRIPTIONS 
PI NItL C 0/ ft'-t 

'K.S( ~ /IJ75 
Geochem (PPM) or Assay 

Number Type 1\10 Pb Zn eu ~ A-o;r W 
Rock and Description 

SI4.C.tP;k41 . .,4 ", f4.Jl..~1 ~3. AlIA} -/-~L II;!: •• , rl U (f 

3-'/-7 '34~ /,0'''- 8'4'0 J4{.D '3,5'" I'll' 
Jk.4. o..-r+., 1/ t iH CIII+.J-ke Pi ..... , c.~L,~, 
Ys.""",-,,~ c-~ ... ~~" r611<2- r. , 

-... 

-

f1 H and Lens Description, D Binocular Microscope, o Thin Section; Solid for Geochem or Assay 

3-\\-7 (~R) S~~) ~'D. Nof ~+e.c.~~~ 



N umber Type Mo Pb 

3-1{ -Ii 4z (p,o 

" Iz. J'5"~-z. 

..t'3~ 5'30 

~'3~ 7~ 

L3S' ~70 

'lS- I ~ S"<f-

~o 2.02.0 

+-z. 2.1"'~ 

~ Hand Lens Description, 

_ .. __ '._ .. _._ '- ___ ___ ,~_ A_"'~·' __ . -..-.:: ~~ ..4.~~-~~ .. ")O-~-,"~~=-...:..;;. .7 . ... ~~ar, . -ibo· -4iIia 

Geoch em (PP M) or Assay 

Zn eU:r1 W 

5/~ 4.()/% l.oS" '20 

~,o JZ S"'+ a,oC(" 70 

122 II~1% 6.()2. 0·02-

~,~ ~Io9o 0.02 IJ. o~ 
-
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{,~?.7 f3+¥ 0,/5 3/0 

I.o+?o ~1-0 0.03 o.''L. 
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?" 0 333 o,l'l.. ~,J'f} 
~tl ..•. ,f 

D Binocular Microscope, 

S-L£EY'11J 6 fl~.\.se-L c. Ltt 1M-oS 

P I N I'\-L c.,. / i'r.:c 
,--

~ (~ , ./,-

Rock and D escription 
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-V d CJ 
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o Thin Section; Solid fo r Geochem or Assay 
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1 thru 26 over file of Sec. 8, May 5, 1973 

27 thru 42 filed Aug. 30, 1973 

43 thru S6 June 17, 1974 

56 thru 70 Oct. 1974 .. 
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claims Re-location of II 41 6.. 42 
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