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SUMMARY

The following is a progress report of the Gold-Angel Resources Inc.
'Penney Copper Prospect’ near Payson, Arizona, U.S.A.

This report is based on my visit to the property during the period
of May 31 to June 11, 1976, and also based upon the field work d1rected
performed and reported by Peter Marshall to Manny Consultants Inc,

The reported information consists of three (3) drill hole reports
with some aésays. and of twenty-nine (29) sporadic surface sample assays of
" the coppef oxide mineralized areas of ma]ach%te,.azurite, chrysocolla with
minor chalcopyrite and bornite. The surface exposed copper mineralized area
extends some 2,000 feet by 1,000 feet.

The purpose of the drill programme is main1y to substantiate the

reports of copper sulphide mineralization at depths of ¥ _ 4007 feet.

The drilling to date has confirmed the presence of chalcopyrite,
the primary ore at depth. With this confirmation, it is recommended that a
systematic drill program should be instigated'on a predetermined drilling
grid pattern to test and delineate the depth and extent of the primary
copper mineralization.

The drill program should be carried out with core drilling for
the copper sulphides at depth with at least one drill hole to a depth of
some 1,500 feet verfica11y and the remaining drill holes to favourable
- depths based on inforimation obtained from the 1,500 foot deep drill hole.
The drill pattern should be at 200-foot centers for the primary sulphide
ores.

The drilling should be programmed in phases with the first phase
allowing for 7,000 feet of diamond drilling. The expenditures required for

this program would be some $173,000.00.

«]a



PREVIOUS REPORTS OF COPPER PENNEY PROPERTY

The following three (3) reports by Willard D. Pye, 4J.W.
Ambrose, and an unsigned report, describes the Penney Pfoperty and its

potentialities,
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' Payson,Arisonne

JeWeAnbrose
Consulting

PheDe

Torento, gg} arde, by "

May A8, 3

A

T T ]

Notes gonceming
Big Bear Mining Claiss
Payson,Arisona,

SuBRY

The Big Bear group of 20 claims, under option to
Qe A. Maokillen of Tt.manto, Ontario, lies on the east flank
of the Matasal Nountains 12 miles north of Payson, Arisonss
The claim gzroup ;:ov-" much of an arsa of gossan, nuqlgly
a mile in dlaneter) copper float has been found within the
gossan over an area 4,000 fest squays, Bedrock has been
exposed in bulldoser outs ﬂonq the slopes of .'olnyon
which orvsses the northera side of ths gossan, The cuts
cover an ares 1,800 feet long, 800 feet wide, axtend over
a vertical distance of about 300 feet, and exposs oxidised
ooppexr ores in place throughout,

Previous work within the group consists of two short
udits, a prospeot shafi 50 feut or 80 desp and some shallow
yoak trenches, The area mentioned on the canyon slope was
Grab sanples over
this area give Assays in copper ranging frxom 0,13 to 9,9
peresat, but no oversll grads has yet been established,

The bedrock eonsists of & series of volcanie rocks,
sstreded by ssvere) granitie eills, and swveriain by wasstsite,
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1. Bumary :
« Reocommendations
S ._.*.,I.n_txo_:luuuoa L )
- " Previous H‘oxk".' ‘. S

2 Other Kintng Properties .in the Area
* 7 Locatioa . L
’ Genaral Geology v .

_ Btxucture ’

«

Mineralised Azea ! '
** ' Minersls Present ' '
" . Grade of Ore . 4
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‘Malachite, chrysogolla, asurite, chalecaits, bornite and
chaloopyrite coat fracture faces and sre disseninated through
the solid rock. ‘

Copper is widely distributed on the surface both in
tloat and in places The é‘podt is of the blanket type
tyﬁlul of many of the gresat copper depoaits in this countrys
The overall grade probably will mot be high but the tonnage
potential is very large indeed. With these possibilities in
‘mind, the property is certainly worthy of a thorough terts

RECOMAERDAT IONS

Two objsotives can be kept in mindt

(1) To establish averege grade (a) in the
oxidired sone (b) 4in the sone of
recondary sulphides, and (g) in the
protore,

{2) To establish the area and depth, i.e.
the tonnage, of ore-bearing material,

The first objective requires that a limited amount of
drilling be done. I therefore yuoommend that at least five
wertical holss be drilled for a totsl of approximately 2,000
fest, at sites to be indicated,

. To attain the sscond objective will requize n largs
suount of systematio drilling, This will be undertaken only
Af & satiefactory grade is established by the preliminary
drillings In preparstios for the larger drilling programme
& geslegival suanisation of ihe slain group sheuld be nade,
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INTRODUCTION
This report fa based on visits to the claim g roup ’[f.
which I made on May 8 and May 12, 1956, The principsl i.""?_
showings as u‘;-»ond on the surface and as oﬁnd by roent
bulldoser cuts wers sxanined, aad the property was viewed °
- §n & general way !‘m points of vantage,

PREVIOUS WORK
Openings on the property consists 9:! s few {at least

two) adits, one 62 fret long, & shaft 30 feet desp, and &

fow shallow trsnches,

These workings were evidently epensd
several, perhaps many, years ago, and I have seen no record
of eithar their purpose or thedir acconplishments, Hearsay
states they were made by prospectors for gold and ollver,

4 Yeasonable possibility, In 1955 the property was soquired’
by R. Dudley of Payson, Arisona, and nuocutu, and susface
prospeoting and loocation work was done. In April, 1956 the
properties were optioned by G, As MacMillan, roads were
bulldoxed to vu.tm parts of the area, and in May, under

ay direction & Aunber of bn!.ldgnr outs were put ia t»
bedrocke

QCHER MINING PROPERTIES IN THE AREA

Copper Kountain Mining Corporation (saxe uncertain)
4n developing a deposit of cepper ore shout 3} milea north
of the Bg Do.ll','lll:um In the Ox Bow Mine, sheut § '

3
N

N

'

series dips twenty degress or so sastvard or norﬂuntnrd;
and s trikes northerly, parallel to the trend of the mountein
Tengs, This series is overlain, dlong the east flank of the
range, by fina grained to cherty, gray to red, quartsite,
Tha valley vhich lies east of tha Matazal Range is °'
here about 4 milas wide, It is floored with Tertiary and
Recent alluvium, The Snowstorm Range which forms the east
flank of the vallay is composed of a medium graimned graniteid
rock, possibly monsonite of quarts monmonites '

'RUCTURE .
The rook is coversd nearly everywvhsre by a fev fast

of weathered material u\d'noounto deterninations of attitudes

are diffionlt, The flows and intercalated sills dip 30
degrees or #o eastward and strike north, They are cut off
to the south along a fault [or faults) which follows the main
ocanyon westward across the cleim group, The fault ia poorly
sxposed but at cne phco'nou the sanyon mouth it strikes
20 degress north of west and dips 70 degrees.north, Although
a0 evidence of movenant was seen, it wvas pnbnhiy normal,

. north side down,
ainerslisation, ‘Rouk- south of the tault, l.;o those that

Kovement on the fault wes probably poste

_fomm the footwall are, in part at least, barren purple sletes,

but thess northern slopes are oovered with thick vegetatiom
and eoll, ec that little lo knewn of details of sharaster -
oF stmwoture of tho dedreck, ,

miles south of Payson a narrow gopper-gold bsaring vein is
being developed by a group of partners. The great eopper

’ mines of Globe, Hiami and Juperior lie about 20 miles southe

east and those at Jezome about the same distance morthwest.

The Big Bear group of 20 mining claims, established
by ataking and now under option to G, A. MacM{llan, lie om
tha east slops of the Matasal Mountains, approximately 13
miles northwest by roud of Payson, Arisona.
rises twa thousand fest or aore fxom the valley level to hl'
highest point, North Peak, & nile or so south of the olain
groups Local relief, developed by eastwardly-trending,
Veshaped canyons, is uf the order of 500 feet. The genersl
slevation of the claim group is between 4,000 and 5,000
feet above sea level, The olimate is arid and most of the
otresns are intemittent, A emall stream, said t; be
permanent, follows the mailm canyon ecrows the property,

The East Verds River flews scuthvards scos three miles te
the sast:

E JEDL

The olaim group ie underlain by a series of voloanis
rooks including tuffe, massive, anygdaloidal and pillewed (¥}
Siews, dutruded by cills of grasitie veok. The voloasie

. »
« .
« . R '}

MINERALTZED AREA ‘

The mineralised ares is marked by a gossan that extends
over the hills for more than a mile northward from the fault
mentioned abova, and is limited on the east by the overlying
quartsite, T was not able to visit its northern or western
limits but it $s youghly oiroular, and not less than a =mile
in diameter, "Float”, or residual blocks of rock oarrying
copper=oxides have been picked up within the gosaza over aa
ares about 4,000 feet aquare,

The mineralised area is best exposed on the north
flank of the main Io-nyon. There, in old workings, end in
bulldoser cuts made during the week Hay Sth to 12th, copper
minerale can be seen in bedrock over en arsa 1,800 fest eant
to west, 800 ﬁnt north to south, and from oreek level to
the top of ths ridge, over a vertioal distance of about
300 faete Thus within this block alone some three million
tons of coppar<bearing rock lie above creek leval, I2 the
area of oopper fleat is likewise underlaia by oopper-bearing
rook-and there l.-lno Teason to suppose it is mot ¢ this tennege
can be multiplied by & factor of & hundred,

BIBERALS PRESENT

The roﬁh, 'on the surface, ure leached and berren,
On the recently foimed erosiem surface on the eanyon elopes,
the depth of the barzen wehe sppears te 4spead sa the charaster

B
., .

[N}

The rountain range
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of the rooks grmltgc rooks are barren for 3 to 6 hmhn;

tuffe (?) for mix fest or more, Below the superficial barzes

sone the rocks carry sparss to abundant oxidined copper
nn-;n- ooating joint facas or, to a lesser oxtent, a»

. inpregnations, Malachite im moust lbundl.nt. followed by
chrysocolla and c-uxltt., and poesibly a very little cuprite,
Where fresher surfaces can be broken bornite, chalccoite and
chaloopyrite and perhaps cther oopper minerals occur in graine,
tiny stringers, and as H:I.nnq- of vesoioles, Pyzite is
oxtrenely soeroe,

The maxinua depth of the barren sone so far exposed
is about six feet. On the crest of the first ridge morth

of the oreok oxidired ore lies within & foot of the surface, -,

and siznilar oxidizsed ores are now oxpo.ud in ocuts a few tens

of fest apart down td_‘cruk level, 4.0, to thecanyon fault,

In one place s little oxidised copper vap found 4n mmu

rocks adjacent to the fault, but im general the !u'hnll.

blook is barren.

In this country the sone of oxidized oras commonly *

passen downwards into a sone, formed at and below a water *

table, which carriss seocondary ocopper sulphide n.tmrgh‘.

This sulphide sone is characteristically riﬂ;nt near the
top, and gradually baccmes leaner with depth as the uu?ndny
sulphides deorease in amount, The lowermoat sune, o! protore,
carries only the primary copper ainerals; ite -wu' mtut
18 generslly dew but say be of ere oudn.

v

b

[ waan -

out operation, and thus to low aining costs. Providing
suffiodlent tormnage 4» developed it is possible to eonqﬁdo:
as ore,nmatérial contalning as little as 17 pounds of copper
per ton. (Grade presently being mined by Inspiration M‘Lnl.nq
and Refining Corporation, }iami, Arixoneas) Thus the present
cbjective is to test this ares !ur' average grade within thw
oxidized sone, the secondary sulphide sone and the protore,
Providing a aineable grade of ore ie present the sscond
objective would be te determine the tonnage, and so determise
the type and sise of aining oponun to be udornhy )

, - s

.
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' of downward-sesping groundwater,

“8e
| It may be noted that the water table level vhich
> controlled the position of the _enriched sulphide sone may
have been « and in many pluces in Arizona has baen = lowersd
by recent erosion and desiccation e VWhere this happens the
sul phide sone 1s left perched, as it were, above the new
water table, towarde ihllch it vill move slovly with pacsage
Depths to, and thicknasses
of the ssveral sones, the upper berren sone, the partielly
louchnpl sone of oxidined orxes, the snriched cone of sscondaxy
sulphides, and the protore caa be established omly by
underground explorations

GRADE OF ORE . -

Bpot sumples of oxidised ores grade from 0,15 percent
to 9.9 pervent copper, Copper is found in all types of rook
on the propsriy; unti) more conplete axposures or drill gores
are avajlahle I find it tmposstble te say which, 1if sny, reek
is most favorable, or te estimate ea aversge grade for say
substantial thicknesa. '

OFE_POTENTIAL

Copper mineralication is well exponed in an area 1,800
by 800 feet, for a vertiocal distance of 300 fest and ts knowm
over an aresa 4,000 fest square, (All distances approximate
only.) As neted above, the potential toamge is very large
isdesds The topegraphy aad elizate iend thewselves te am opea

o ’ . *
.
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ie DEVEX CORPORATION
. 3418 N, Forgeus Avenue
Tuscon, Arizona 85716
{602) 327-2956
Oototer 6, 1972

COPPER PENNY PAOSPECT i
OILA COUNTY, ARIZONA : t

Locetion and Property . . .

The Copper Penny prospect, forzerly known ns the Blg Besr
proapect, conzists of 56 1sde claims located in sections

29 and 1J, tut overlapping mlightly into eoce of the ad-
jacent sections, T. 10 i.,, R. @ E,, 311z Ccunty, arlzona,
which location ia about 1) mlles weest-aouthweet of Paymon.
Tha claizc ere connected by dirt rosd to peved arizona
Highway 73 at Payson, The progerty liea along the east
flenk of the razatzel Hountains at an elevation of atout '
4700 feet; the cleims have o rellef of mbout 1000 feet.

The western 12 ciaizs 11e in the Hezatzal Wilderness Area.
They can te held by work on those clalms lying outside

of the Wildsrress, tut cannot ta minsed and no powar squipnent |

can be taken onto Sthem. 17 mineralization cen te developed
on the clalzs outside the Wilderness and ths wineralizatlon
1sads into tie claima in tho ¥ildorness area, it may te
poesitle to gecurs permission to develop thez. Eoxe of the
better shows of ninerallzation were found within the
¥Wildernusg ares. -

Easis_for 3I.vort . .

The report is tased upen & faw houra visit late in the
afternoon to the Eipersl A1dge.ond Kinersl Creek portions

.+ of the clalae. No detniled zapping or exrainetion was
undertaken. Octoervations were supplemented ty the writer's
personal ¥nowlsdge of the ares, inforpation in his and other
files and inforzation derived froz verious people familisr
with the prozerty and its past hiatory of exploratien.

geolopy !

The property is underlain ty lt!.pl{ ¢irping Older Precautrisn
Yavapal schists, greenstones and related rocks, slthough

some of the saction nay te cosposed of lesser watamarrhosed
sedizents of the Younger Precszirinn. The Precamtrisn roeke

3

. hava toen intruded by banie and mcidie dizes, alzo of Pree:
canbrian sge, Frocantrian granitie intrusives. ere slso
present in the ares, . ' :
, . ..‘_
W o ' V .. ) - )
et i w2} sbeman e a1 e i s
o3 '

were ungovered that were approximately parallel to0 eagh
other and dlpping approxioately 45° inte a ridge, with
widths of from 10 to 55 fset.  The prea between thase )
five structures proved to te moatly tarren et the surfacey
hovever, after diamond drilling it waa found that the

tarren zons only extended to an mverage depth of 20 feet.
Below thips depth, the mininum copper content was 0,30 pere
tent, which congisted of zones 15 to £0 feet in thickness
between enriched zones with the copper content ranging

from 1.5 to 2,5 percent, and with thicknesses of 8 to

20 feet, aversging 2.5+ copper. The ceepest hole was

425 feet vertical, had an avernge copper content of 2,5
percent in the minerallzsd zones, and bottomed in 2.5 pere
cent copper. «long with the copper content, the 405«

410 foot and 415+420 foot core ssctlons naaaged $16.00
veluea in gold. To the depth of 400 feet, BO percent of

the copper mineralization of the ore tearing forzations was
¥alachite ané azurite with the remnindér rainly chnlcopyrites
. o « oThe silver potential of this property is ninor as

the average velue was approxipmately 1 oz. per ton, howaver,
occasoional § foot core samples sesayed up to & or.

per ton sllver.” - w

‘

¥n 1967 Phoenlr Ventures drilled 11 holes on the property.
Most of these vere for asgesenent or location werk and were
shallow telng 130 feet or less 1n depth. Kovever, } wers

,Arilied to derths tetween 100 end 200 feet end one to s

depth of 65 feet. ~ll were vortical, None were cored.
Cuttings were collected on at least the 365 foot hols which
showed conpideratle chalcopyrite.

Only one epectropraphic anzlysis sheet vwae found and At
gave copper tetween 1.5 and 4.0 percent,zold nil, silver
000S to ,001 percent with nothing elee of importance, The
sheet states: "Thies rock appeara to te a quartz-gabbro
schist with good secondary copper enrichuent in the minered
foros of iinlachita, nzurite ond some Cuprite.”

Other ssgay statements (tut no sheets) aret "One tunnel
goen back SE feet ond samplep vere taien every S fe¢t and
averaged 1.5% copper, Saoples from the dump on this

hole (tunnel) showed 0,5% copper and nd5 pilver with &
trace of gold., At this site e snuple teken from the oube
oropping near the entrance of the tunnel showed 335
copper, 0,2 silver and trace of gold, + Five grabt
sazples taken from the property thraﬁcl 1,485 copper,
0.16% silver and 2all o trace of godds" {an undated and
unsigned typed stateaent.) .

gonglusiong T ' L
¥he property 40 ninerslised and J3s0 in @ geverel Pegiva of

Mineralizetion

Eineralization consists of oxldes of copper sxposed at the

surface. In cne of thes shallow tunnels some chalcopyrite

was found. Reportedly drilling has found copper end iron

oxldes extending for 100 feet or pore of depth,and telow

this copper and iron sulfides, litnerelizotion is apsociated

with greenstonee and the tesic intrusives, at lemst in

. some of the mineralized aress both an the clalus and at

. . a distance froz then. Some quartz veirs ara present and

' show poJe mineralization. These may te related tc the
copper-gold tearing veinp foroerly mined eouthwast of Paysome
Sevoral veins or areas of mineralizetion are prepent which
rangs froz a foot or lesa wide to ssversl feet wide, Hosd

. of thec appear to te about 10 feet in wiéth bul mey pinch

! and swell along striXe. Reportedly soze of the veins are

: 30 and up to 60 feet wide, but these were not obaerved.

Developzent, Assaye and Production

Developzent consistm of a numter of shallow pits, trenches
and short ¢érifts along mineralized zones. Thers has teen

There have teen at least two periods of &rilling, but

records are unsvailable, In 1957 Viola iec Cecmpeny drilled

7 dlecc=2 core holes {one report says €) recevering atout

30 percent of the core and xeeping na record of the sludge.

Theee holes avernsed 250 feet and rangel fron 275 feet to

425 feet in depth. toles were hoth vertical and inclined.

The decp hols Bpperently tncountersd tornlte and chaleoe

. pyrite near its total depth end stopped in that mineralization.
# raport froz the arizona Departmont of iineral Hesources
dated npril 6, 1959, states "This drilling roughly indicated
a pinerelized zone which im 1BOO feet'in length and 900 foet
wide, and mversged from 1% to 2% in copser with appreciatle
gold content.”  another atatsoent was that in the deep hole
at 435 feet, the copper ore asaeyed 2.5%, nnd that hizher
1n the séction drilling had passed through "a dectlion which

! hra- an high es 7%,

An unsigned and undated report on this érilling statest
", , . The coipany itzediately initlsted an exploration
prograz conelsting of rond tulléing, lenéings for dinmond
dar1lling, 2250 feet of digmond drilling econtractad ty
! Doyles 2rothers Dpilling Co., Phoenix, s.izons, end lioited
o atripping of mineralizcd structures for the purpose of
ottaining assay dmta fron unleached ore faces. Several
hundred samples wers collected and asseyed ty Arizona
Testing Latoratories, Fhoonlx, aizona, and it was found
i that the aversze oepper content of mineralized vein pateriad
was 1,98 peroent, Zive (5) alneralised veln siructures

Precambrisn rooks earrying apprecistle Preceptrian copper
gnd goid mineradization,  If problems .can be worked out
with the U.B, Forssiry Bervige, the properiy faserves
additionnl study as & poerible popper leach operatlon.
However, it will have io te drilled to ceterzine the

extent of copper oxides preaent in the apparently surfieial .
"barren" 2cnes tetween the copper mineralized badiles.

will te necessary to alsoe deteroine thas peraistence of

the exposed minerslized todies, although in some areas cuside
of this proszect they have teen found to te guite pers
sistent. Thers 1s also the posslblllity of a larger

pulfids tody, tut it will protably be at depths greater

than 500 feet and will have to be found bty 4rilling or

geophysics.
wittd 2. Fra

Willard L. Pye

Consulting Geologist

Arizone 3tate Boaré of
Technical Regletration
#403)
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no production from the property. -




‘Yiola Mac Mining Co., Toronts, Canads, during-1936-31937. The property

e, -

o aasd s A e . ettt ¢ ¢ a

X o ' :
THE A0 PENNY UNPATENTRD MINTMG CLATMS . !
GRECN YALLEY MINIHO DIATRJCT, GILA COUNTY, AMTEONY :

The "Dig Penny" ﬁ-n\lp of 34 unpatented mining elaim sftusted in
unaurveyed Sectione 10, 20, 21, 28, 20, 30, 31, 32, 33, of unauryeyed
Townahip 10 ¥,, Range D %, O.A 5.R. Moy Green Valley Mining Dlatriet
fiila County, Arlzona, appromimstely B miles southwest of Payson, Ariae
ona, is owned by Charles L., Dudley and Artie £, Pudley, Mr. Richelss .)

. Crrovee, Paysen, Arizena, e the opiienes and lesnee of this growp
of elnima, I v

The "Big Penny” group ef clmima wne formerly known as th
" group, and i 9 owned, at thet time, by five partne

as followss MWeanrs, Raymond Pudiey, Samuel Dudlay,’C. C.
Dudley, ¥arl Chipley and Thomas Carr. This property was lessad to thy |

was leased after Dr."J. Amdrose, Coneulting Geologiat for’ Yiola Mas
Mining Co., recommended its acquisition., The company immadistely
tnitiated a xploration proeram conaisting of road building, land-
inks for diamond drilling, 2230 feet of diamond drilling contracted
by Boyles Broe, Drilling Co., Phospix, Arizona, snd limited stripping -
of mineralized structures for the purpose of ebtaining sssay data from
unleached ore faces. Several hundred samples were collected and
ed by Arizona Testing labdoratoriea, Phoenix; Arizon
that the average copper content of mineralized veln .
percent. Five {5) mineralized vein structures were uncovared thai were,
approximately parallel to emch other and dipping approximntely 43 inte *
& ridge, with widths of from 10 to 33 feet. The area betwaen thean
Pive structures proved to be mostly barren at the surface, howsver,
after diamond drilling It was found that ths barren o
to An average depth of 20 feet. Delow this depth, the minimum copper .
content was 0,30 pereent, which eoneinted of Eones IS to 20 leet in
thieknesa between enrithed rones with the copper content ranging frem
1.3 to 2.8 percent, and with thicknessas of 8 te 20 feet, averaging
2.9 percent coppers The deepest hole wam 423 feet vertical, h
average copper content of 2,8 percent in ths min ed gon:
bottomed in 2.3 percant copper. Along wkth th
403-410 foot and 413420 feot cere sections
geld. To the depth of 400 feety 80 percent of tha copper minersliz
of the sre hearing formationa wae Malachite and Asurite with the re-
mainder mainly Chalcopyrite.

.

1t wos the oplhion of Or. J. Amhroas, that preliminary stripping

of surface mtructures ahould produce 230 te JOO tons per day of 13,90
prreent eopper are for & peried of from 8 to B month efors extenajive .
henching would be required, Tt wnm aleo the opinion and speculation of . | v
Drs J. Ambrose and several ciher geologists who examined.the property, v i
that the major ore¢ bady lay from 800 ts 1300 feet belaw ths aurface. . ',
Mre bLs K. Reber, Phelpa Nodge Corp., Jerome, Arizonm, spent approximates !
‘8
g

1y 3 monthe en the property and he believad thal this preperiy sas very Y
similar 10 the mine st Jereme, Arisena,

K oy —
pericdy Yiela Mae Miming Co RPN
fen of Dre Jo Mmbros ith

what Sy

Upon the termination of th
withdpew e f 4
BeRt thit $he preperiy weq Ret

T e i L

LR e T,

Hnys after the tersin
Hr. Haymond Dudley requeating a obe ye
apneared distressed when tha own
denied the request. BSeveral u‘hpr.ujor
obtain 1

stiation % ,“|‘1.r
-
Tilet plant leaching of ‘ur!qﬁﬁ Tl drill hele mere samples preved
wvery euccessfuls XA
o

vslue
aanples

ien of the 1

+ Mr. Geerge McMillam eonypeteq - ’_K
r extensisn of the 1 and .
® could net mgree an luhnqntnu‘y_'

3 of this property ls mivor a L ,
T abreainetely 1 o i n, hosever, eccasnisnal 3 fest eare! .72

pproximately 1 . per
ayed up te &

The shove infermation was obtained from Mr. R
pwner of thia property during 1958 mné
VYiola Mae Wining Co., to supervi
ing program, and

and surface samples for assey. S
Qrp

Recent exominationa of this property substantiate the surface
ahowings rieferred to in the above intormatlon fu

Dudley. The mineralized structures are readily

Structural int
bottem of the

1937, who v
the -ur!:eu work and dimmond dril
ng #ith Dr. J« Ashresg prapared all drill cere

$2ed structurcs substmniistes the epiaion sf Dr.

as te the probabillty sf capper =

Ieet.

that thia ore b.
substantistes Mr

hi tudies currently being conducted indicste
e { hlc“r;:':‘ leaching characteristien and certainly
d Dudley's ot that pilet plant leaghing

of the sre preved very successfule

d ta
afferds faverabls sites fer reductien plant an

dl.p.:::.";:- year arsund springs ars avaiiadble a1 \hl :.rm
apptar te prefuce sufficient seter handls *0ot,

400D tens por dug of e2e.

. . 3 R i
. * .:
. | 4‘ " Bl
.
| lhﬂ [ X X}
b i e, ::4 e

8, dus mainly terdisagceensni ameng the swners during
o

rnished by Hr. Raymond
traced en the by
lue at the A

pretation utilizing the reported cepper va N
holw, and ths attftude eof einerale

S foat diamond Arkl} . S ttune and e o

ineralization at depths of 80O te 1309°,,

Ml'lllﬂ'i

[

# tha averags

4 Dudley, a pary
ployed by the . '

urfac

[}




ASSAY REPORTS

The assays from the Tron King Assay Office in Humbolt,
Arizona, are assays of the No. 2 Diamond Drill Hole and assays of
surface samples taken4by Péter Marshall. The assay sheets, dated
July 8, 1976, are the surface samples taken. These are plotted
on the Geologic map by Peter Marshall. The description of the
surface samples are on the attached sheets.

The core assays dated June 19, 1976, represents sections
of core from 345 feet to 498 feet. fhe remainder of the core will
' be sent out for assays. . - B
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PETER MARSHALL'S REPORT:

The following twelve pages, compiled into a report, describing

the dri]1ing and geology on 'The Penney Group of Claims', was submitted by

Peter Marshall,
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LOCATION AND ACCESS

The Penney Claims, No. 1 through to 56 inclusive, are
staked as a rectangular block in an east-west direction, over the
;north-eastern flank at the Mazatzal Mountains. The claims fall
in an unsurveyed partion of north-western Gila County; the eastern
two thirds are situated in the Tonto National Fbrest. and the

westérn third falls in the Mazatzal Wilderness Area.

The claims straddle Mineral Creek, which flows north- |
easterly, and then easterly from the Mazatzal Range, the center
of the claims lie about 2 miles north-east of "north Peak" the
most northerly named mopntain is the Mazatzal Range.
: They ahe”situated 8 miles in a straight line bearing
242o froh the center cross roads in the town of Payson, Giia County,

Arizona.

 Access from Payson, a market center for surrounding ranches
and a tourist centerﬂzis via a series of dirt surfaced roads - a
distance of 10_mi1és - maintained by the U.S. Forest Services} These
" roads, well makked, go to 'Cypress Thicket' and end at the 'North

Peak Trail', a fire access foot path to North Peak. To this point the

roads are accessible by almost any vehicle, except after heavy rainstorms.

.. From here cempany built voads to the Various sectiqns of the

c]aimeére‘passible.by'aimost any vehicle with high groundicleafance.‘

; v S . . 13
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PHYSIOGRAPHY AND VEGETATION

The Penney Group of Claims were staked in a westerly
direction, across the north-eastern flank of the Mazatzal Mountains,
the eastern two-thirds of the claims are situated in the Tonto
National Forest,'and the western third is in the Mazatzal Wilderness
Area.

The general slope of the land tends downward, from an
elevation s1ight1y,in excess of 5000’ ASL, in a north-easterly :!
direction to an elevation of about 4000' ASL.

"As is typical of arid areas, where mueh of the rainfall
~occurs in summer thunder sioris, the effects of water erosion are
very pronounced.

An intermittent stream, known as Mineral Creek, has
eroded an easterly.trenehing 'V' shaped valiey, ranginglin depth
from 300' to about 100"aeross the genera1 trend. The walls of
this valley, except where modified by more resistent intrusive dikes,
average about 25 down slope.

Numerous tr1butary streams, f]ow1nq only- after rain storms
“have incisee numerous smaller 'V' shaped va]]eys'up to 50' deepw.
These sme11'va11eys genera11y trend normal to or at acuteiang1es to

" the mawn va]ley of M1nera1 Creek.

By m1d June the flow of Mineral Creek has been much reduced, .

and the maJor port1on of the flow occurs under the numerous s0i} and
~gravel depos1ts.-surfaqe water is found only where the stream has cut
down to the bed rock . vv
| Much of the area js mantled with residual so11d caused by

weathering and mechan1ca1 break-down of the under1y1ng rocks. Little
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mass movement except down dill soil creep and some stream erosion

has taken place.

The eastern third of the property is mantied by deep
depos1ts of unsorted alluvium probab]y derived from the erosion
of the Mazatzal Range proper.

Bed_rock exposure occurs over about»10 - 15% of the
property, and even where it is exposed, except in the cases of
the more resistant intrusive dikes, it has undergone deep weather-
ing and mechanicalvfractoriog giving rise to an almost unconsolidatéd

surface.

VEGETATION

| Much of the hillsides and ridge tops, except over areas
of outcrop, are covered with a dense tangle of manzanita, live oak,
catspaw, and other forms of low prickly brush. At times these |
tangles form almost impenetrable thickets.

Soattéred pygmy conifers such as pinon, junipon and
'eypress'grow wherever there is sufficient soil and moisture, in
places such as washes, near springs or seeps, and in mo1sture bearing
fault and shear zones.,

“Along .the ridge crests yuccas and century plants are common.

~ In the valley bottom of Mineral Creek, and in some of its
tributaries, which contain sufficient water, deciduous trees such as
cotton wood , oak"sycamore.'walnut, and other species thrive.' Here
and there ponderosa p1nes up to 60 feet high grow throughout the

val]ey areas.

I
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Poison Ivy is‘very common throughout the damp areas near
the stream beds.

Various cacti-such.as the prickly pear, and hedge hogs,
grow throughout the‘areaifrom wet valley bottoms to the dry ridge

‘crests.

CLIMATE

The area has a semi-arid climate averaging from 24 to
27 inches of rainfe11 per year. There are two peak rainfall peiods,

a winter period peaking in March and a summer per1od peak1ng in July.

The winter rains are associated with stratus-form clouds,
and occur as relatively gentle rainfall with occasional snow. The
snom usually melts within several days and only persists on mountain
tops in excess of .7000'.

The summer rains take the form of thunder showers with
very strqng winds. The storm cells genera]iy rise in the morning
over the White Mountain area about 50 miles east,‘then move westward,
gathering momentdm. giving late afternoon storms over the area.

" The annual temperature ranges from the mid 30's F. from
'November through until February, then rising about 100F per month to
a summer average in the mid 60's from mid May through mid September,
then it fa]]s aga1n at an average of about 100F per month.

| W1nter extremes. show a night-time temperature rare]y in
excess of -10°F but generally rising above the freezing Tevel during
the day.

The summer extremes show temperatures in excess of 1000F but

(s] -0 _
cool1ng at n1ght down to 60 F, and sometimes as low as 50 Fo o
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GEOLOGY

"GREENSTONEI - A metamorphic, epidotized volcanic flow and
intrusive complex of Pr‘e-Cambr‘ian1 Age. The material is essentially
a dark grey-greeh, medium to fine grained textured rock with a ground-
mass of chlorite and other dark minerals, and tiny 'laths’ of feldspar,
much of which ha; béen altered to a mixture of granular epitode and
albite.

’Areas of slower cooling are evidenced by rather diffuse bands
of pink to red feldspar as subhedral phenocrysts up to %" in size, there
phenocrysts are often altered to epidote, or in éome cases are rimmed
'in epidote. = Other evidence of differential cooling consists of numerous
abrupt chilled contacts between extremely fine grained rock to a more coarse
grained material.,’ On surface dutcrops this rock has undergone eitreme
‘weathering,v1eaching and mechanical breakdown, much of the broken surfaces
are 'smeared' with ocherous iron oxides, and more rarely, near intrusives,

secondary copper carbonates.q

INTRUSIVE
Where outcropp1nq in larger sills, dikes, or plugs this material
1s essent1a11y a coarsq grained HORNBLENDE GRANITE, generally the feldspar
4content has been more or less epidotized. Epidotization has a1so occurred
a1ong the contacts and in post emplacement sheared zones.
‘ Moderate seritization occurs in en echelon zones with zonal lenses
of epidot1zat1on. It 1s within these zones that,at\depth,a large disseminated

depos1t has 1ts qreated:potent1a1.

1= Mapped 1959'b§jﬁldred D, Wilson - Geologic Map of Gi]a”Cdunty. Arizona,
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Surface and upper sub-surface structures as evidenced by
drilling tends to exhibit the intrusive body in the form of dikee
and siils, - At depth this plutonic intrusion would reveal larger
bodies of zonal and diffused alteration.

In small seale dikes and sills the material tends to exhibit
. a finer grained groundmass, with fairly large pink to red feldspar
subfiedral to euhedral crystals, these crystals after show small scale
fracturing and rotation indicating emplacement as a crystaIIine mush,
Generally the smaller bodies show.a higher degree of epidotization
| than the larger intrusives.

The intrusive material tende to withstand the effects.of
surface weathering better than the volcanic greenstone and forms small

cliffs or ridges on the weathered side slopes,

ANDESITE )

A siliceous, extremely fine grained material with either a
dark green. or dark purp'le co]our.. Right angled Jointing with relatively
c]ose]y spaced pairs gjves an almost slate-1ike appearance to much of the
outcroe, A-we]1,develqped sheared contact between this mater1a1 and the
overiying Greenstone tomplex is exposed along the north side of Mineral

Creek., °

STRUCTURE
N The host rock, a metamorphic greenstone comp]ex, highily
weathered and fractured on surface appears to trend rough]y 1n an east-

west dlrectlon. and d1ps to the north,
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This material has been intruded by what appears to be a
Hornblende Granite, which outcrops on two small knolls on the western
portion of the property.

A series of dikes and sills have been intruded outwards
from the main body, through zones of weakness in the host greenstones.

While the general trend of these dikes is again in an east-
west direction, there are several exceptions where the intrusive bodies
trend {n a north-south direction, following major fractures across the
genera1‘trend.

A well developed fault zone occurs just to the north of

~ Mineral Creek, this fault appears to override the underlying andesites,

and could represent a faulted or heavily sheared contact between the

andesites and the overlying greenstone.compIex.

MINERALIZATION (SURFACEL

| Genera11y the surface manifestation of copper m1nera]1zat1on
on this property consiscs of secondary copper carbonates coating the

fracture and shear surfaces of the host greenstones. In most cases

these areas of secondary mineralization are associated with intrusive

dikes or sills. Therefore at depth, larger bod1es of intrusive rock
would show secondary m1nera11zat1on.

The copper carbonates mainly malachite and azurite'occur’
genera11y as th1n amorphus coatings on the fracture and shear surfaces
of the host vo1can1cs. Malachite also occurs interstially in the in=-
trusive d1kes.‘1n these cases crystalling malachite usually occurs near
the contacts, and 11n1ng fracture voids. Thin blue crusts.of the hydrous

COpper s11icate. chrysocol]a also occurs in many of these m1nera11zed cores,



Bornite also occurs in many of thése surface mineral zones,
This mat?ria1, especially noted under an intruﬁive dike (marked 'A')
is in the form of small grains and also rather large masses up to 1/2"
thick and several inthes long, filling what appears to be fracture voids,
| | Much of the bornite, espeéiaITy in the granular form is
closely associated with epidote, often an epidote gfain or phenocryst has
a bornite center. |

This surface mineralization occurs over a wide area, with a

general length of about 1800 feet, an average width of about 800 feet,

and a vertical depth of 240 feet. A conservative estimate of the oxida-
tion zone from surface down to 240 feet would indicate a body‘of
apprdximate1y 32,000,000 tons of oxide copper.

Almost all fracture and shear surfaces have‘coat{ngs'of black
to broﬁn»opaque oxides, in many cases these oxide coatings are in the
form of weil developed dendritic patterns. Another form of oxide coatings
occurs'in the form of small circular deposifs over the fracture and shear
surfaces of the rock., |

While most of these oxide coatings are probably iron oxides, it
is more than probable that copper oxides are also present throughout the
area; | ‘ | _

: - Primary miﬁera1ization takes the form of disseminated grains and

crysta11fne aggregatés of chalcopyrite. This disseminated méteria] was

| found;in an intrusive outcrop at a Tow elevation on the eastern end of

the mineraldzed zone (marked zone 'B').
Grains and sma11'aggregates of chalcopyrite weré_aISo.found in
the host VO1canic;greenstone complex near the adit on the western end of

the mineralizedifone (marked zone @y,

¢
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Several small 1/2" - 1" white crystallized calcite veins exposed
in a wash to the west of this adit also contained grains of chalcopyrite.

Several pieces of intrusive rock, picked from the tailings of
this adit also contained minor amounts of disseminated chalcopyrite.

Pyrite occurs, as disseminated cubic crystals and crysta]]ine
aggregétes associated with tensional fractures and calcite veins.

This material is exposed in a north trending creek bed, on
the north slope of the property (marked zone 'D').

Studies of alteration products and oxidized copper mineralization
are generally instrumental in tracing down large topper ore bodies. The
copper oxidized surface area on the Penney Property is extensive.

In reference to Dr. K. W. Ambrose's report of 1956, on the 'Big
Bear Mining Claims', there is a possibility of a large copper bearing
mineralized zone. Quoting from his report on page 6.(see page 4 of my report),
Dr. Ambrose states:

"The mineralized area is best exposed on the north

flank of the main canyon. There, in 01d workings,

and in bulldozer cuts made during the week May 5th

to 12th, copper minerals can be seen in bedrock

over an area 1,800 feet east to west, 800 feet north

to south, and from creek level to the top of the ridge,

over a vertical distance of about 300 feet. Thus

within this block alone some three million tons of

- copper-bearing rock 1ie above creek level. If the
area of copper float is likewise underlain by copper-
bearing rock - and there is no reason to suppose it is

not - this tonnage can be multiplied by a factor of
a hundred."

SURFACE EXPLORATION

A large amount of bulldozing has been carried out on the property
using a D-8 Caterpillar with rippers.

At the southern end of the property, to the south of Mineral Creek,
4000 feet of road was put in along the ridge.

- 21 -



At the top of the ridge about 5,500 feet of stripping and roads
were put in which exposed continuation of the zones exposed on the south
side of the ridge.

At the north end of the property, about 3000 feet of roads and
accompanying trenches were constructed.

Approximately six miles of Cat. work has been completed. This
has exposed some new zones, confirmed the continuity of existing exposure
zones and put in many access roads that would further facilitate and
expedite more work on the property.

Diamond drilling exploration reveals that oxide copper is present
on the south slope of the ridge from the surface down hole. Sulphide copper
(chalcopyrite) was intersected at a depth of 300 feet and continued to the
bottom of the No. 2 drill hole. The No. 3 drill hole, some 650 feet north
of the No. 2 drill hole, on the north slope of the same ridge, was collared
at a lower elevation than the No. 2 drill hole and has intersected sulphide
copper (chalcopyrite) at a depth of 10 feet with chalcopyrite mineralization
still present in the dowh hole at 280 feet. The drill hole will be continued
as long as mineralization warrants.

Surface sampling on the south slope has returned very interesting
copper assays. One chip sample returned an assay of 2.34% Copper. Twenty-nine
chip samples were taken, all returning assays of copper in varying degrees.

The north slope of the ridge has several oxide copper showings,

and on this slope some float was found containing chalcopyrite.

- 22 -



_SUMMARY OF DIAMOND DRILL HOLE NO. 2

The hole, collared at an elevation of about 4560' A.S.L.
was drilled vertically te a depth Qf‘592 feet, casing was set to
11 feet, and recovery began at about 16 feet.

Initially the core return'began in the altered greenstone
complex, as described in the section of the repoft on the geology.

" Several intrusive zones ranging from a length of about 6 inches to
over 40 feet were encountered throughout and the hole bottomed in
several feet of a volcanic crystal tuff.

Most of the rock had undergone intensive fracturing and
shearing, much of the shearing was vertical, with cross fracturing.
Most of the fracture endishear surfaces were coated with smears of
. opaque brown to black oxides, these oxides often oecuredﬁas*dendﬂitiéc
| granules. |

Brecciation wes common, with the small angular fraghents
cemented by white crystalline calcite. ‘ |

While crysta111ne calcite also occured as hairline veins,
and f1111ng the numerous tens1ona1 fractures.

o A maJor shear zone, 6 feet in th1ckness was encountered at
'138'0";

Two 1arge fau]ts, the first 10 feet and the second 8 feet
in th1ckness were encountered at 426'0" and 570' 0“ Recovery was poor
in these fau1ted zones because much of the mater1a1 was crushed to

c1ay and sand s1zed_part1c1es.
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MINERALIZATION - (DRILL CORE)

16'0" to 43'6" - an oxidized zone with secondary copper
carbonate minerals, mainly malachite, and lesser amounts of azurite,
coating shear and fracture surfaces, is the host volcanics. Several
zones sheared visible grains of bornite.

64'0" to 164'Q" -.several diffuse zones of copper carbonates
occured in both“the‘greenstones and the intrusives throughout this
sectiqn of the core. Again grains of bornite were seen,

326'4" to 330'0" - chalcopyrite as disseminated grains, and
tiny veinlets occured in this zone,

358'0" to 393'16“ - an oxidized zone in which secondary copper
carbonates and the hydrous copper silicate, chrysocolla occured in both
the vd]canics and fhe intrusive. Small grains of bornite appeared to be
concentrated on or near sheared and fractured zbnes.

393'1-" to 402'0" - an oxidized zone, again occured in both
the volcanics and the intrusive rocks. Abundant iron oxide pseudomorphs,
often rimmed with ma1a§h1te or chrysocolla, after the primary sulphides
occured. This zone ended in a small sheared band of secondary enrichment,
a red pOWQery material, possibly cuprite contains small grains of native
copper. | |

402'Q" to 563'0" - a primary sulphide zone occured in a
sheared aﬁd'fractuked greenstone complex. The sulphides mainly chal-
copyrite were found jn several nodes; disseminated grains; small granular
aggregates filling tensional fractures; smears on fracture and.shear

surfaces; and as centers in epidote grains.
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Visual chalcopyrite mineralization appears continuous in
varying amounts throughout the first 90 feet. Past theré it occurs
in a series of diffuse bands - ranging from about 2 feet up to about
10 feet in thickness. These mineralized zones.altérnated with rock

shows visible sulphides.

e

DIAMOND DRILL HOLE NO. 3

Diamond Drill Hole No. 3 collared at about 4420 feet A.S.L.,
approximaté1y 650 feet from Diamond Drill Hole No. 2., measured in a
north 20° east direction.

The first 200 feet recovered showed a medium grained, fractured
and sheared dark greenstone complex material.

Fine grained sulphides were disseminated throughout,' with some
concentration near fracture fi]]ings;. Scattered 'clots' of chalcopyrite

were seen associated with feldspar phenocrysts.
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CONCLUSION

The aim of the current drill program (to test for the primary'
copper sulphide) at a depth of : 400 feet has been successful!

Cha]copyrite.has been present in the drill hole - mainly below
the 400 foot depth. Oxide copper has also been present from the collar of
the drill hole. With this information available, it is recommended that the
property be completely explored to develop a major copper, gold and silver
“ore body.

The recommendations are to drill-off the mineralized zone in
a systematic grid to facilitate‘the calculation of an ore body.

The program should be carried out in a series of phases. The
first phase would be to core drill some 7,000.feet. The first drill hole
should penetrate to some 1,500 feet or until mineralization warrants it. The
depth of the remainder of the drilling will be determfned by the results of
the deep drill hole. The drill holes should be drilled at 200 foot centers.

The expenditures required for this program would be some $173,000.00.

Respectfully submitted,
MANNY CONSULTANTS LTD.,

July 12, 1976

e
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CERTIFICATE

I, EMANUEL AMENDOLAGINE, of the City of Vancouver. in the

Province of Br1t1sh Columbia, hereby certify:

1.

2.

3.

4.

S5

6.

it e

That I am a geologist and reside in Vancouven Br1t1sh
Columbia;

That I am a graudate of Hunter College, of the City of
New York, and Columbia University, with a B.A. and M.A,
respectively, and that I have been practising my
profession as a geologist for 23 years; -

That I am registered as a Professional Engineer in the
Province of British Columbia;

That this report is based on visits to the property of GOLD-
ANGEL RESOURCES, INC., during the period from May 31 to June
11, 1976, and on information obtained from geologic maps, =

“reports of the area and on information from engineering reports

of the Property;

That the writer does not have, nor does he-expect to receive,
either directly or 1nd1rect1y. any. interest in the named

property and/or Company;

: That this report may be used for the purpose of a Prospectus
- if so des1red

DATED at Vancouver, in the Province.of British Columbia, on
the 12th day of July, in the year 1976,
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GOLD AND COPPER DEPOSITS
NEAR PAYSON, ARIZONA

By Carr Lausen anp Erprep D. WiLsow

INTRODUCTION AND ACKNOWLEDGMENTS

The following report is based upon an investigation made for the
purpose of obtaining from the Payson region, or Green Valley mining
district, geological data that might be of interest to mining men, pros-
pectors, and investors, These data were obtained during a two weeks’
visit in July, 1923, and a brief visit in March, 1924. The geologic
base was for the most part prepared in 1920, during the course of the
reconnaissance survey for the new geologic map of Arizona; and the
topographic base map used for this region was the United States Geo-
logical Survey’s Verde quadrangle topographic sheet, surveyed in 1885,
on the scale of about four miles to the inch, with a 200-foot contour
interval. :

Grateful acknowledgments are due Mr, Wm. Craig, of Payson, for
early historical information upon the district. To Mr. Arthur Boozer,
Manager of the Atlantis Mining Company, Hon Jno. McCormack,
of Gisela, Mr. E. B. Simanton, Mr. W, B, Collom, of Payson, and
many other people of the region, acknowledgments are made for in-
formation, hospitality, and courtesy. '

LOCATION AND ACCESSIBILITY

The region examined lies in the mountainous northern part of Gila
County, in a portion of the area topographically mapped in 1885 by

*the United States Geological Survey as the Verde quadrangle, and is

within the Tonte Basin and East Verde drainages.

Payson, which is known chiefiy as a summer and hunting resort, is
the principal town of the region. It was once a thriving mining center,
but now depends for the support of its 214 inhabitants mainly upon
the cattle Industry, and only very slightly upon mining. It is located
about ninety miles by road. from the Arizona Eastern Railroad points,
Globe and Miami, or about fifty-five miles north of Roosevelt Dam,
and is reached from these places by a very good highway over which.
stages run three times a week.. The new Apache “Trail provides a2 ggod-



6 ARIZONA BUREAU OF MINES

The highest, the montane forest, occurs on the Mogollon rim, and
to the north and east of Payson at elevations usually over 5600 feet
above sea level. It constitutes part of the Tonto National Forest, which
in turn is a unit of the so-called Mogollon Forest, said to be the largest
forest in North America. It is here represented almost exclusively by
yellow pine. Along streams are found aspens, alders, river-birch, and
many other species, and in open places the Rocky Mountain oak. The
economic trees are the yellow pine, and, to a lesser extent, the oak.

A sawmill, located about twelve miles east of Payson, is capable of
furnishing almost any amount of timber that might be needed for use
in mining operations,

Next below the montane forest is the oak-juniper zone, usually at
slevations over 4600 feet. Its representatives are (Juniperus monosperma
and other species of juniper); a tall oak bush (Quercus undulata);
hairy sumac (Schmaltzia 5p.); deerbush (Ceanothus fendleri); bar-
berry (Berberis fremontii) and other plants of lesser prominence.

Below the oak-juniper zone is the zone of desert shrubs and foothill
grasses, The shrubs are largely catsclaws (Acacia constricta, A. greggii,
Mimosa biuncifera, etc.) associated with more or less mesquite (Prosopis
juliflora wvelutina), palo-verde (Parkinsonia microphylla and P, torre-
yana), garanbullo (Condalic spathulata), and several species of Lycium.
Many cacti are represented, such as chollas and prickly pears. In the
canyons and washes of this zone, and extending into the zone above, are
also found cottonwood, hackberry, black walnut, and sycamore. The
foothill grasses are little redstems, Texas timothy, several kinds of grama,
mesquite grass, needle grass, and many others.
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GENERAL GEOLOGY
PHYSIOGRAPHY

Phystopraphically, Arizona is divided into three major regions. These
were first designated by Ransome* as the Desert Region on the south-
west, the Platcau Region on the northeast, and the Mountain Region
in between; or, more broadly, as the plateau province and the basin
and range province.

The Payson district lies near the northern limit of the mountain belt’
or region, within a few miles of the great Mogollon Escarpment that
here marks the southern border of the plateau region. The relief of the
district varies considerably, both as to intensity and altitude; the pre-
cipitous Mogollon Escarpment, the rugged north end of the Mazatzal
Range, and the deep canyons of Fast Verde River and Tonto Creek are
in extreme contrast to the fairly even topography at Payson and the
moderate contour of the floor of Tonto Basin.

The Mogollon Plateau rises gradually’ from the northwest towards .

the southeast, Some ten or twelve miles north of Payson, where it
attains an elevation of ahout eight thousand feet above sea level, it sud-
denly breaks off with a bold escarpment two thousand feet high. This
remarkable escarpment, which is locally known as the “rim” or the
“mountain,” and which is visible for many miles, is thought by some to
be due to faulting; but closer examination clearly demonstrates that it is
the result of erosion that has stripped back the plateau strata. Exposures
zeveal 2 complete, slightly northwestward-dipping section consisting here
of the Permian Kaibab limestone at the top, underlain successively by
the Permian Coconino sandstone, the Permian Supai sandstones and
shales, the Devonian-Carboniferous Redwall limestone, and the De-
vonian Sycamore Creck sandstone. Erosional removal of the soft, Supai
sandstones and shales faster than the more resistant, Coconino and Kaibab
capping has brought about the cliff-like steepness of the escarpment.
The Redwall limestone forms the pedestal of the cliff, and it, together
with the Sycamore Creek sandstone, dips regularly under the Plateau.
Farther south towards Pavson the Redwall and Sycamore Creek have
_been more or less completely stripped off from the pre-Cambrian granite
and diorite basement, and the latter presents the form of a table-land
dissected by the tributaries of Fast Verde River and Tonto Creek.

To the west of Payson is a rather sudden descent into the canyon of
East Verde River. This stream, which runs during the whole year and

#Ransome, F. L., Bisbee Folio: U. S. Geol Survey, Geologic Aths of the U. S,
Folio 112, (Reprmt) 1914; Ray Folio, Folio 217, 1923.
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is often a raging torrent during the rainy season, heads under the edge
of the Plateau at an elevation of 6500 feet or morc above sea level, and
joins Verde River at an clevation of about 2700 feet. In consequernce
of its steep gradient and large drainage area, it has cut a canyon through
the Redwall and Tapeats, and well down into the basement rocks, to an
elevation, near the old Gowan Mine, of about 3500 feet.

Southzast of Payson is a fairly regular, but thoroughly dissected slope,
extending into the canyon of Tonto Creek. This creek, like the East
Verde, heads under the edge of the Plateau; but, because it has much
larger drainage area, it has cut even more deeply into the hard, pre-
Cambrian granites and schists. The wild rampages of this creek during
the rainy seascns caused early settlers of the district to give it the Mexi-
can title of “Tonto” (crazy).

South of Pw=on, beginning at a point a short distance above the Ox
Bow Mine, is a regularly dissected slope extending into the valley of
Rye Creek, which is a tributary of Tonto Creek. This valley, primarily
of structural origin, owes its present brmd open character to a mod-
erately dissected filling of Pliocene lake beds plus a mantle of Quater-
nary gravels. Thz same filling, together with its characteristic topovraphy,
continucs northwestward over a low divide and occupies a portion of East
Verde Valley between the mounth of Rock Creek and a point a few miles
north of Simanton’s ranch.

The west slope of the valley of Rye Creek breaks rather Quddenh
into the precipitous front of the Mazatzal Range. 'This range of moun-
tains, structurally of the Basin and Range type, and one of the longest
in Arizona, ends rather suddenly with North Peak, 7700 feet above sea

level,  From there it slopes rapidly, in a distance of about four miles,

downwird to the Iast Verde River, 3500 feet above sea level. Its bold
northern and eastern fronts are due primarily to faulting and secondarily
to erosion. Since its higher portions receive an unusually large amount
of precipitation, torrential in the summer months, its slopes are deeply
and intricately dissected into extremely rugged topography.

STRATIGRAPHY
METAMORPHIC ROCKS

"The oldest rocks in this district consist of a series of sericitic and
quartzitic schists, schistose grits, quartzites, and conglomerates. This
series may he divided into two groups: One which has suffered intense
deformation and which has been thoroughly recrystallized; and a younger
group, consisting chiefly of quartzsites and greenstones which are rela-

tively less deformed and have been only slightly altered by recrystalliza-
tion.
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The older of these two groups of rocks, the schists, extends in a north-
east direction from the Mazatzal Mountains eastward to where it is cov-
ered by Paleozoic sediments. This belt of schists is over 10 miles wide
in places, but only a small portion occurs on the map included with this
report. 'Thé planes of schistosity strike northeast and usually dip at
steep angles, Where seen along Tonto Creek the schists have consider-
able lithologic variety. They include sericite schist, greenstone schist,
and hornblende schist. At the Bishop’s Knoll Mine the hornblende
schists are the most common variety. The sericite schists are pale to
dark brown in color with a decidedly satiny luster. Parting faces of
this- type of schist are rather rough, due to the large grains of quartz,
and to small pebbles. They are usually covered by thin foils of mica.

Under the microscope a thin section of the sericite schist is found to
consist largely of quartz grains surrounded by foils of sericite. The rock
also contains considerable magnetite, some chlorite, and a few grains of
vermilion-red jasper. The greenstone schists consist of quartz, sericite,
and chlorite, with some calcite, magnetite, and scattered crystals of
ratheij‘ acid plagioclase, The greenstone schist also contains small masses
which seem to be the groundmass of a rather basic igneous rock, and
which- consist almost entirely of small plagioclase laths, a few shreds
of chlorite, and considerable magnetite dust. ‘The hornblende schist
consists largely of green hornblende and quartz, together with some
needles of apatite, a little magnetite, and epidote. The hornblende is
largely altered to chlorite,

S R

In part, these schiste were derived from sedimentary rocks. The
occurrence of small grains of jasper, pebbles of quartzite and chert, as
well as vein quartz, suggests that the sericite schists were originally sedi-
ments that have since been deformed and recrystallized. The hornblende-
quartz schist may have been derived from sediments, but the greenstone
schists certainly were not. The finding of unaltered fragments of igneous
rocks suggests that this type of schist was formed from moderately basic,
perhaps andesitic, flows, breccias, and tuffs,

With regard to their age, but little can be said of these rocks other
than that they are probably pre-Cambrian. They are not overlain by
Cambrian sediments, but have been invaded by plutonic massss of
g granite and diorite which are themselves believed to be of pre-Cambrian
age. Until more detailed work has been done in Arizona it will be
impossible to assign these schists to any definite part of the pre-Cambrian.

They are, therefore, tentatively correlated with the Pinal schists of the
Globe district.*

Plate II.—~Danoramic view of the north end of the Mazatzal Mountains.

*Ransome, F. L., Geology of the Globe Copper Distriet, Ariz.: U. S. Geol.
Survey Prof. Paper 12, p. 23, 1903. ’
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The younger group of metamorphic rocks occurs along the east base
of the Mazatzal Mountains from Deer Creek northward to the East
Verde River. These rocks have been described by Ransome* as follows:

“At the base of the sed'ments is a brick-red detrital rock made up
of flakes of schist in an abundant matrix, apparently also composed of
minute schist particles with an occasional grain' of quartz. . . . Over-
lying it without any sharp linc of .demarcation is a conglomerate
about 2 feet th'ck, with <parse pebbles of rhyolite and red jasper as
mrch as 5 inches in d’ameter. The conglomerate in turn grades up-
ward into quartzite. The quartz'te is very hard and vitreous and is
generslly redd’th or brown. Much of it is banded parallel with the
bedd'ng planes.” .

In another traverse up the North Fork of Deer Creek Ransomef
describes these sediments again as follows:

“I'he first reck to be secen in ascendirg the ravine is a large body
of yuartzite fclded into a sharp ant'el’'ne and =pparently faulted
against shales on the northwest. These shales resemble nath'ng I hd
previcusly seen in Arizona. They are gray-g-een, weathering yellow,
fairly hard, and only moderately fiss'le . . . .”

On the south side of the East Verde River the writers observed a
thick series of shales ¢f a dark green to chocolate-brown color. These
shales are uniformly fine-grained, showing no bedding planes, and are
high'» indurated. Apparently over these shales is a great thickness of
greenstones which in turn is succeeded by massive feldspathic quartzite,
congl~merate, and then by aiternating gray and banded red-brown quartz-
ite. The uppermost members of the series are beyond the limits nf th=
area included in this report and were not studied. The total abs:rved
thickness inc'uding the greenstone is probablv over two thousand feet.

These highly indurated sediments arc cut by numerous dikes ~f granite
porphyry, and by masses of hornb'ende diorite. This dioritic rock is
probab’v the same as the hornblende diorite in the vicinity of the Ox
Bow Mine, which is believed to be pre-Cambrian; and the sediments
are therefore also thought to be of pre-Cambrian age.

SEDIMENTARY ROCKS

Sycamore- Creet Sandstone: As is shown on Plate I, this formation
occurs 15 isolated remnants south and scutheast of Payson, while to the
north is a large area partly overlain by the Redwall limestone.

Th: Swvcamore Creek sandstone ‘is generally dull, reddish-brown in
color, althcugh some buff colored beds are also present. The rock is
made up of a coarse quartz sand cemented chiefly by oxides of iron
and carbenate of lime. Cross-bedding is locally common and then the
stratification is not well defined. The bedding planes are more apparent

*Ran<ome, F. L., Some DPalcozoic Sections in Arizona and Their Correlation:
U. S. Geol. Survey Prof. Paper 98, p. 158. 1916.
TRansome, F. L., op. cit.
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on weathered surfices than in hand specimens. The rock is traversed
bv numcrous joints, and weathers as steep bluffs. Pebbly lavers arc
common, but the pehbles rarely exceed ore inch in diameter, and con-
sist of quartz, quartzite, and some jaspers. The upper part of this sand-
stene in the area coverad by this report has been largely removed by
erosion, and where the formation i¢ overlain by the Redwall limestone
the thickness is seldom over 130 feet.

When a reconnaissance survey of this region was made for the geologic
map of Arizona this sindstone was correlated with the Upper Cambrian
Tapeats sandstone of the Grand Canyon section. Within the last year,
however, Drs. Chas. Schuchert and A. A. Stoyanow have found the
layers of finer-grained material between the pebbly beds to contain bony
plates of fresh-water fishes. These fossil fishes Dr. Stoyanow™* states
dre undoubtedly of Upper Devonian age. A thorough examination of
this material will probably lead to the correlation of the Sycamore Creek
sandstone with the sandy beds at the base of the Temple Butte limsstone
in which Noblef found fragmentary remains of Bothriolepsis, an Upper
Devonian fish.

A manuscript in which this horizon and its fossil remnins will be
d(':‘SCrled in detail, is now in course of preparation; and Dr, Stoyanow
will propose the name Sycamore Creek sandstonc for this formation.

Resting with apparent conformity on the Sycamore Creek sindstene
are thin-bedded, flaggy limestones. A small area of this limestone is
shown near the northern edge of Plate I. The lower members of this
formatien are somewhat sandy and argillaceous, and these impure beds
grade npward into dense, light-gray and pink limestone.. These lower
beds, usually less than a foot thick, ‘contain but little cherty material, and
may in part be dolomitic. Above them the limestone is slightly darker
gray, compact, and in beds two to three feet thick separated by thin
partings of shale. .

In these limestones Stoyanow found the following Upper Devonian
fossils:  Spirifer whitneyi war. animasensis, Pachyphylium ewoodmani,
Cladopora sp. The occurrence of this variety of Spirifer, according to
Stoyanow, suggests a closer relationship of 'this horizon to the Quray
limestone of Colorado than to the Martin limestone of southern Arizona.

Redwall Limestone: Immediately above the thin-bedded Dsvonian
limestones are rather pure limestones of Mississippian age, in which
Stoyanow found 2 tvpical Madison fauna. ‘The thickness of this forma-
tion in ths arca included in this report is approximately one hundred

*Personal communication.

TNoble, L.. T., A Section of the Palcozo’c Formations of the Grand Canyon at
the Bass Trail: U. S. Geol. Survey Prof. Paper 131-B, p. 52, 1922,
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feet, while in the Mogollon Escarpment the thickness is over 350 feet,
showing that the major part of the formation near Payson has been
removed by erosion.

This formation is correlated with the Redwall limestone of the Grand
"Canyon. The Redwall limestone as redefined by Noble* is assigned to
the Mississippian by him, while the Temple Butte limestone and the
Martin limestone are both Upper Devonian. The limestones near Payson
are unfossiliferous, and, although traces of organic remains were found,
they were too fragmentary for determination. It is the writers’ belief
that these limestones are the equivalent of the lower part of the Redwall
limestone, and they are here correlated with that formation.

Tertiary Conglomerates and Silts: Filling the valley between Payson
and the Mazatzal Mountains, and extending northward as a broad belt
across the East Verde River, there are two distinct formations separated
by an unconformity; but, as they are not of economic importance, they
were not separated in mapping.

B e s

Plate III. A.—Exposure of Sycamore Creek sandstone north of Payson.

I e T,

Fig. 2.—Section of Tertiary sediments on the East Verde River showing two
flows of basalt intercalated in the conglomerate.

} i On the East Verde River a consolidated conglomerate is exposed in
the cliffs which line the river. The pebbles and boulders making up
this conglomerate are usually both subangular and rounded, and vary in
size up to several feet in diameter. 'These pebbles consist of quartzite,
limestone, basalt, and other igneous rocks occurring on the drainage area
of the Fast Verde River. The interstices between the pebbles are filled
with sand, and the whole cemented by carbonate of lime. Friable
sandstones and sandy silts make up the largest part of this formation,
Thin-bedded, fresh-water limestone occurs in the silty beds, and in the

*Noble, L. F., op. cit. p. 54.

umperidb

'
ey

Plate III. B.—Sycamore Creek sandstone showing details of stratification.
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Plate IV. B.—Old stope at the Gowan Mine. These juniper stulls have been
standing for over forty years. Photo by Chas F. Willis.
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cliff sections along the East Verde River two basalt flows were inter-
calated in the conglomerates, A section illustrating these relations is
shown in Fig, 2,

The material of which this formation is made up was deposited in a
temporary lake formed by the damming of the East Verde River by
extensive flows of basalt, These basalts appear to have come from some
vent to the north or northwest of Payson, and were probably extruded
during the first period of basalt eruption, which Robinson* has shown to
be Pliccene. This formation is therefore probably Pliocene, and may
in part be younger. »

Quaternary Gravels: Resting on the fresh-water limestones, conglom-~
erates, and silts described above are unconsolidated gravels and sands. The
pebbles in this gravel are similar to the pebbles in the underlving con-
glomerate, both in rock composition and texture, and were probably de-
rived from the same source. The two formations differ decidedly in
the degree of induration; but on weathering resemble each other so
closely that a separation in the field is impracticable. As neither of these
formation -is of economic importance, they were not scparated on the
map accompanying this report (See Plate I). That they were deposited
at different times, however, and possibly with a decided time interval
intervening, is clearly shown by their relative positions; the gravels
occupy the ridges, while where the streams have cut through the gravels,
the older formation is exposed in the bottoms of the gulches. In the
deeper gulches the contact between the two formations is an irregular
one, with many cuts in the underlving soft silts. These cuts are filled
with gravel and sand, and the trenching in these silts suggests old stream
channels. No fossils were found in this formation, but it is tentatively
assigned to the Pleistocene.

IGNEOUS ROCKS

The igncous rocks in the vicinity of Payson consist of two pre-Cam-
brian plutonic masses, various basic and acidic dikes, and a greenstone
(altered andesite) intercalated in the younger schist series. There are
apparently no Paleozoic or Mesozoic igneous rocks in this district; but,
in the late Tertiary conglomerates and silts are some flows of basalt and
associated tuffs.

INTRUSIVE ROCKS

Granite:  Plutanic masses of coarse-grained red granite occur to the
southeast and east of Payson, extending for many miles to the east of
the limits of the area.included in Plate I. To the southeast the granite
invades the pre-Cambrian schist series, while to the north and northeast

*Robinson, H. H., The San Franciscan Volcanic Field, Arizona: U, S. Geol.
Survey, Prof. Paper.76, p. 92, 1913,
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the granite is covered by the Paleozoic formations. The granite is cut
by numerous fine-grained aplitic dikes of a pink color and containing
essentially the same minerals as the granite. The rock weathers to a
coarse, granitic soil consisting of quartz and fcldspar, and exposures of
the fresh rock were not seen.

Megascopically, the rock is pink in color, has a coarse, granitic texture,
and 2 uniform grain, and consists essentially of potash feldspar and
quartz. On a fresh' fracture, sparkling, cleavage faces of the feldspar
may be scen; and a few small flakes of a chloritic mineral, as well as
occasional grains of magnetite, are evident,

Under the microscope, the rock is seen to consist essentially of micro~
cline and quartz, together with a little orthoclase and albite. A few
shreds of green hornblende and some muscovite are present, and as

. accessory minerals magnetite and zircon were identified. An elongated
blue mineral occurs in a grain of quartz, but the optical properties could
not readily be determined because of its small size. The quartz in this
rock occurs as clear anhedral grains with irregular trains of inclusions
like a string of beads. The microcline shows the typical, gridiron struc-
ture due to a combination of twinning in accord with the albite and
pericline laws. Cleavage is sometimes seen, but usually the mineral is
clouded with kaolinitic dust. A few small, subhedral grains of ortho-
clase with the typical Carlsbad twinning occur in the rock, and some
albite was found. The small amount of hornblende present was of the
green variety, and occurred as ragged shreds between other minerals, It
is strongly pleochroic and alters readily to a chloritic substance. Musco-
vite is rare, as is also zircon. The alteration products consist of chlorite,
“kaolin, and sericite.

The texture is holocrystalline and hypidiomorphic, with a tendency
towards equigranularity. The albite and orthoclase were among the
carlier minerals to crystallize out, and therefore have their boundaries
more or less well developed; but neither the microcline nor the quartz
shows any well-defined crystal boundaries.

The granite, which intrudes the pre-Cambrian schists, and is therefore
vounger than them, is itself intruded by the hornblende diorite just west
of Payson. It has the Sycamore Creek sandstone of Upper Devonian
age resting upon its eroded surface. It is the oldest igneous rock in
the district, and is probably the same as the Ruin granite of the Globe
district described by Ransome.*

Haornblende Dicrite:  This intrusive rock is distributed in a north-
west-southeast trending belt, immcdfately west of Payson, and extends
from th: Gowan Mine on the East Verde River to the Bishop’s Knoll

#*R -nsome, F. L., Geology of the Globe Copper District, Ariz.: U. S. Geol. Survey

Proi. Paper 12, pp. 73-75, 1903.
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where it intrudes the schist. Along its east boundary it intrudes the
granite described above, and to the southwestward is covered by the late
Tertiary sediments. The rock weathers to an olive-drab soil which on
close examination is found to consist of altered feldspar and hornblende.
The rock is cut by numerous basic and acidic dikes, and near the Single
Standard Mine by a dike of fine-grained hornblende diorite.

The rock is generally of a dark gray color, but locally, as at the
Ox Bow shaft, is much lighter colored due to the local abundance of
feldspar. In a hand specimen the rock is of a coarse-grained granitic
texture and is composed chiefly of hornblende and feldspar. The horn-
blende is usually in larger crystals than the feldspar, but the constituent
minerals seldom exceed a quarter of an inch in length. With the aid
of =4 hand lens the feldspar is found to show abundant polysynthetic
twinning, and is therefore plagioclase. The hornblende is nearly black
and shows the perfect prismatic cleavage intersecting at 124°. QOccasional
grains of quartz and magnetite may also be seen.

Microscopically, the rock is composed essentially of plagioclase feld—
spar and hornblende, together with a little quartz and orthoclase and
rarely a little biatite. As accessory minerals, magnetite, apatite, and
zircon were observed. The plagioclase, determined by the statistical
method, was found to be labradorite; but sections of the mineral parallel
to the albite twinning plane show a zonal structure, so the outer portion
of the mineral mayl be basic andesine. The mireral is usually cloudy
due to minute inclusions of kaolin, an alteration product, especially along
cleavage lines. The hornblende is of the dark green variety, and is
strongly pleochroic. The prismatic cleavage is very pronounced. ‘The
hornblende often contains numerous grains of magnetite, especially neat
the center of the crystals, and is unusually free from alteration. The
quartz occurs interstitially between the hornblende and labradorite, or
between different grains of feldspar. The quartz is clear, and contains
only a few minute crystal: of apatite as inclusions. The magnetite occurs
as irregular, more or less rounded grains, sometimes abundant in. the
hornblende. Apatite is present as short, stout, and well-formed crystals,
occasionally partially enclosed by magnetite or by hornblende; and minute
crystals were also found in both the quartz and labradorite. Biotite is
rare, and the few sheds found were of the deep brown variety. The
alteration products are not abundant, and consist chiefly of kaolin, a
chloritic mineral with anomalous interference colors which may in part.
be antigorite, and a few grains of epidote.

The texture as seen under the microscope is holoerystalline, hypidio-
morphic, and granular, with the plagioclase and hornblende showing
partial crystallographic outlines.  Very often the hornblende occurs
with ragged outlines and partially enclosing other minerals, especiallv
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magnetite and apatite, The quartz was undoubtedly the last mineral
to crystallize, and occurs interstitially between other minerals.

This plutonic mass cuts the granite and the schist, and is therefore
younger than either of these formations. Just west of Payson the Syca-
more Creek sandstone rests unconformably on the diorite, which is clearly
- pre-Cambrian; but the time relation of the diorite to the greenstones
intercalated in the vounger schist series is not known, for the two rocks
are nowhere in contact with each ‘other, Elowever, since this series of
sediments does not shew any contact effects, it is believed that the diorite
is the older of the two.

Basic and Acidic Dikes:  Cutting the granite and the hornblende
diorite are numerous dikes, both basic and acidic in composition. In the
vicinity of ‘the Ox Bow Mine these dikes generally have an east-west
or a northeast-southwest trend; but on the western part of the claims
of the Bishop’s Knoll Mining Company the basic dikes trend nearly
north-south, while the acidic dikes have an cast-west strike.

The basic dikes with a north-south strike may be divided into two
groups, one of which is earlier than the acidic dikes and one of which
is later. The members of the older group vary in composition from
rocks containing about equal amounts of hornblende and plagioclase to
rocks consisting almost entirely of coarse-grained, interlocking crystals
of hornblende. The younger basic dikes are usually fine-grained, and
consist largely.of hornblende and plagioclase, with accessory apatite and
magnetite. At the Ox Box Mine the basic dikes are hornblende porphy-
rites that consist of porphyritic crystals of green hornblende in a ground-
mass of hornblende and plagioclase feldspar, near andesine in compo-
sitlon, together with accessory apatite and magnertite.  Acidic dikes of
granite or granite porphyry cut the basic rocks. The dikes of granite
porphyry are usually fine-grained, only slightly porphyritic, and consist
of quartz, orthoclaze, some acid plagioclase, and a little biotite and horn-
blende altering to chlorite. Acidic dikes of the same general compo-

sition also cut the greenstones on claims of the Silver Butte Mining

Company.

Although these dikes occur within a short distance of exposures of
Sycamore Creek sandstone, they were nowhere observed cutting this
formation, and are probably of pre-Cambrian age. They are, however,
definitely later than the hornblende diorite.

EXTRUSIVE ROCKS
Greenstone: The oldest extrusive rocks found in the area covered

by this report occur as greenstones which form a rather continuous belt
along the foot of the Mazatzal Mountains. The greenstones occur in
the younger schist, underlain by highly indurated shale and overlain by
quartzites. These greenstones were originally andesitic flows, breccias,

'_\,,-—_....—‘—J

GOLD AND COPPER DEPOSITS A\;EAR PAYSON, ARIZONA 2i

and tuffs, and have a thickness of over one thousand feet; but in part
this thickness may result from duplication due to faulting.

Examined microscopically, these rocks were found to consist largely
of chlorite, epidote, and feldspar, together with -a little kaolin, calcite,
secondary quartz, and deep red scales of hematite. The larger porphy-
ritic crystals of plagioclase are usually in part replaced by epidote, while
the second generation of plagioclase in the groundmass surrounded by
chlorite is only slightly altered. The small crystals of feldspar show
distinct flow structure. No original ferromagnesian minerals were found,
and the rocks were probably originally andesites.

These rocks are unu)nforrmbly overlain by the Sycamore Creek sand~

stone of Upper Devonian age, and are considered by the writers to be
pre-Cambrian. _

Olivine Basalt: Flows of basalt occur along the East Verde River
intercalated in the conglemerates and silts of the late Tertiary. The
rock is dark colored and rather fine-grained; and with the aid of a hand
lens olivine and striated plagioclase feldspar may be readily identified.
These flows are unimportant economically, but have been discussed above
in connection with the sedimentary rocks. They are shown diagramat-
ically in Fig. 2.

’ STRUCTURE

Most of the area covered in this repert consists of massive igneous
rocLs, such as the old granite and the hornblende diorite. In the south-
east corner of the area, the schists which have been correlated with the
Pinal schists of the Globe region consist of highly folded and contorted
beds of sediments. The younger schists at the base of the Mazatzal

Mountains, although highly indurated and partially recrystallized, show’

distiner bedding-planes, cepecially in the quartzites. On the North Fork
of Decer Creek Ransome* found these quartzsites to have been folded
into an anticline with steeplv dipping limbs. These same beds along the
East Verde River have a fairly uniform dip of about 20° to 25° to the
northwest. The Paleozoic rocks lic nearly herizontal, and show little
or no folding.

Faulting has been more important than folding in this region, and
all the veins observed occupy fault fissures, These faults vary in strike
from mnortheast o northwest. In the vicinity of the Bishop’s Knoll
there are a number of dikes trending generally north-south or east-west.
Many of these dikes occupy fault fissures, and, along some of them,

faulting has taken place after the intrusion of the dikes. This move- |

ment has often thoroughly crushed the rock of which the dikes are

composed.
*Ransome, F. L., Some Paleozoic Sections in Arizona and their Correlation: U. S.
Geol. Survey Prof. Paper 98, p. 158, 1916. Sec figure 13.
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GEOLOGIC HISTORY

Pre-Cambrian:  The oldest rocks of the district, namely the series
of sericitic, greenstone, hornblende, and quartzitic schists, schistose grits,
quarrzites,. and conglomerates, constitute a very interesting and intricate
ancient record.  Unfortunately, however, as is so often true of the
older pre-Cambrian, this record is only dimly legible, and is generally
so fragmentary that it is very diflicult to read it, '

Microscopic studies of these schists suggest that they were in part of

sedimentary origin, and in part igneous. But, so far, nothing very -

definite is known of the still more ancient basement upon which they
rested, or of the larid mass from which the sedimments were derived.
Fluctuating cycles of long-continued continental and marine sedimenta-
tion, accompanied by igneous extrusions, appear to have obtained over
_widespread areas. How long deposition continued, or what the total
amount of the great thickness of these older rocks was, is unknown; but
they were ultimately subjected to deep burial, followed by dynamic
metamorphism sufficient to bring about most "of their present state of
recrystallization and schistosity. This change was accompanied or closely
followed by mountain~-making movements and the batholithic intrusion
of the granite. Next, there ensued a period of long-continued erosion,
resulting, probably, in more or less peneplanation, followed by the re-
sumption of the sedimentation cycle and the deposition of the younger
pre-Cambrian series. This series scems to have been laid down during
another long period of fluctuating cycles of continental and marine sedi-
mentation. Uplift then again occurred; and mountain-making forces,
accompanied or closely followed by the intrusion of the diorite and
other dikes, acted to produce the second stage of dynamic metamorphism,
which recrystallized this younger pre-Cambrian series.

Sometime before the dawn of the Cambrian period there occurred
another extensive uplift during which the pre-Cambrian formations were
extensively faulted and tilted. A long period of vast erosion then en-
sued, with the result that the strata were eroded into a peneplain marked
here and there, however, with monadnocks of very resistant rocks.

Palenzoic: Whether erosion continued on through Cambrian time,
or whether some sediments were deposited then and were comparatively
saon removed, there is no evidence; but the oldest Paleozoic sediments
found in the region consist of sandstones whose upper beds contain
Devonian fossil fishes, as already mentioned. This sandstone seems to

have been deposited in part along the shore of a steadliy advancing sca,

where much of the rounded, coarse, pebbly material was probably derived
from the thorough reworking of loose material littered over the old land-
surface; and part of it may have been deposited by rivers. The fact

o
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that both the sand and pebbles of the sandstones consiss almost entirely
of quartz and quartzose materials, very resistant to both oxidation and
attrition, together with the lack of fresh feldspathic materials, indicates
that the old land surfacé probably existed during a time of great aridity;
and the characteristic red color of the sandstone is due to iron oxide
probably derived from gossans of mineralized areas of the old land mass.

Neither the Bright Angel shale nor the Muav limestone of the Grand
Canyon region appears to be represented in the Payson district. Whether
they pinch out before reaching this far south, or were removed by pre-
Devonian erosion, has not vet bezn determined.

No Ordovician or Silurian was found in the Payson region, nor does-
there seem to be evidence that any sediments of those periods were
ever deposited there.

The next formation present, younger than the sandstones, is the
Devonian limestone. Above it is another limestone series correlated
with the Redwall limestone of northern Arizona and consisting here of
Mississippian and Pennsylvanian strata. These beds are definitely of
marjne origin, and were deposited in quiet waters npon the Cambrian
continental shelf.

Sedimentation probably continued in the region throughout Permian
time, for Permian beds are well represented a few miles north of
Payson, along the Mogollon Escarpment, and on the Plateau; but erosion
has since stripped them from the area considered in this report.

Mesozoic and Cenozaic: Deposition probably progressed on through
the Triassic, Jurassic, and Cretaceous, and to some extent into the Ter-
tiary, for representatives of these periods are present in the Plateau
Region farther north, However, Tertiary and Quaternary erosion has
completely stripped them from the Payson region. Some Tertiary sedi-
ments are present as local, detrital conglomerates beneath the lava flows,
and probably also as part of the valley filling.

The Tertiary period in this region, as In many others of the South-
west, was marked by vigorous erosion, great volcanic activity, and fault-
ing; and it is quite probable that continuations of the lava flows that
still remain northwest of Payson, west of Pine Creek, and on much of
the Plateau, once also covered the whole region. Such flows so obstructed
the drainage of the East Verde River and Tonto Creek in Pliocene time
that lakes were formed which are evidenced today in the calcareous and
gypsiferous lower beds of the valleys of these streams.

The early Quaternary of the rcgion probably witnessed some basaltic
extrusions; but, on the whole, the period has been marked by intense
erosion and considerable consequent deposition of detritus in the valleys.



ECONOMIC GEOLOGY
MINERALOGY

A considerable number of distinct mineral species occur in this dis-
trict.  Scme of them, such as the feldspars and hornblende, are confined
to the igneous rocks, and have already been described. = Others, such as
epidote or chlorite, occur as alteration products of pre-existing rock
. minerals, but because of their close association with the ore deposits
may be included in this list. .Sulphide minerals like pyrite, chalcopyrite,
bornite, or galena are of primary character, and were deposited when
the veins were formed. These primary minerals were later altered
by oxidation processes to the oxides and carbonates. The minerals in
this list will be described in groups, such as the minerals containing
copper, or silver, or lead; and -they will be followed by species that
are of no cconomic value, but which are usually found associated with
the ores.

GOLD MINERALS

Native Gold (Awx): DMetallic bright yellow flakes in rusty, porous
quartz. The gold of quartz veins contains a variable amount of silvér,
and is always of a lighter color if considerable silver is present. Small
flakes of gold were seen in the oxidized ores from the Gowan, the Ox
Bow (Atlantis Mining Company), the Golden Wonder, and the Zulu
mines. Assays of samples of gold ore from the Payson district show
only small quantities of silver. The placer gold on the slopes of Ox
Bow Hill varies in size frem minute flakes to small, flat nuggets up to
a quarter of an inch in length. The nuggets are of a deeper color than
the vein gold, and probably contain little or no silver, The gold in
the oxidized portions of the veins was probably derived from auriferous
pyrite, and this mineral will be more fully described under the iron
minerals,

SILVER MINERALS

Natice Silcer (4g): Metallic silver-white flakes or wire, but may
be tarnished brown or grav. Wire silver is reported to have been found
near the surface in the oxidized portion of the ore-shoot at the Silver
Butte mine. This metal was not seen in specimens collected during
this examination, and apparently is relatively rare in the district, Small,
but variable, amounts of silver cccur with gold in the quartz veins, and
it is an important constituent of the galena and tetrahedrite ores at the
Silver Butte Mine.

Cerargyrite (AgCl): Usnally massive and resembling wax; often in
crusts; also known as hornsilver. Color variable, usually grayish green;
upon exposure to light, turns violet-brown. The mineral was reported

)
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to have been found associated with native silver in the open-cut work-
ings of the Silver Butte Mine. The mineral is rare in this district,
and none was seen by the writers.

LEAD MINERALS

Galena (P5S): Metallic; color lead-gray; wusually as crystalline
masses with good, cubic cleavage; intergrown with other sulphides. The
mineral was found only at the Silver Butte Mine, associated with pyrite,
chalcopyrite, and the oxidation products of lead and iron minerals. This
mineral probably carries some silver.

Anglesite (P6SO,): The color of the mineral in specimens from
this district is light to dark gray, and it occurs as a dull-lustered, crystal-
line mass surrounding galena. It alters to cerussite, the carbonate of
lead, The mineral is not common in the district, and was found only
at the Silver Butte Mine.

Cerussite (P6L0,): Colorless to white or gray, sometimes blue or
green due to copper salts. The ‘mineral occurs in crystalline masses
surrounding anglesite, the sulphate of lead, from which it was derived.
It also”occurs as colorless crystals in cavities. The crystals are glassy
with a faint, silvery sheen on the surface. It is rare in the district, and
was found only at the Silver Butte Mine.

Massicot (P50 ): The mineral occurs as an earthy, yellow powder
associated with other oxidized lead minerals; it is sometimes greenish
duc to the presence of copper, or reddish when it contains oxides of
iron. The mineral, rare in the district and not an important constituent
of the ores, was found only at the Silver Buttz Mine,

Cuprodesclozite (4RO.V,0,H,0,R==Pb, Zn, Cu): Color dark brown
to black. Occurs as velvety crusts. Copper replaces some of the leid and
zinc in the molecule. The mineral was found associated with copper
ore in the Qx Bow Mire and also at the Zulu Mine. It is rare, and not
of economic importance. :

VWil fenite (PPMnO,): Color orange-yellow. This mineral usually
occurs as glassy crvstals, but the only specimen found in this district
occurred as scales on a fracture plane associated with cuprodescloizite.
The chemical and phy:ical properties correspond to the mineral wulfe-
nite. It was found only at the Ox Bow Mine. '

COPPER MINERALS

Chalcopyrite (CuFeS,): Metallic, color brass-yellow; usually mas-
sive. This is the chief sulphide in the copper deposits. It occurs asso-
ciated with bornite on the claims of C. Harrington and also on claims
of W. A. Cain. Chalcopyrite was also seen with pyrite and galena, in
the ore from the Silver Butte Mine. A little chalcopyrite was found with
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pyrite at the Bishop’s Knoll. The copper minerals of many of the gold
veins were probably derived from chalcopyrite by oxidation processes.
Bornite (CugFeS,): Metallic; color pinchbeck-brown on fresh frac-
tute; tarnishes readily to peacock colors, The mineral was found only
on claims of W. :4 Cain. Here it surrounds grains of chalcopyrite.
The mineral is probably primary, but may havc been deposzte‘@ by de-
scending acid solutions. - :

Tetrakedrite (CugSh,S;): Metallic. Color lead-gray; usually mas-

sive, 'This mineral is the chief constituent of the ore in the Silver
Butte Mine, and is reported to carry considerable silver. The tetrahedrite
occurs in a gangue of calcite and quartz. In polished surfaces, the min-
eral was found as irregular grains in galena.
Covellite (CuS)): Metallic; crystals usually are thin, he‘cagona] plates;
color indigo-blue. Turns purple when moistened. Covellite occurs
as a microscopic constituent of the ores in specimens from the Silver
Butte Mine, in specimens from W. A. Cain’s claims, and probably
elsewhere. "At the Silver Butte Mine it replaces galena, chalcopyrite,
and tetrahedrite. At Cain’s claims the mineral replaces bornite. The
covellite in these specimens was formed by supergene enrichment.*

Ctlalcocite (Cu,S): Metallic; dull when tarnished; color dark lead-
gray to black when earthy or tarnished; usually massive. The mineral
occurs in a vein at the Bishop’s Knoll. In other parts of the district it
is found as a microscopic constituent of the ores, especially in the ore
from the claims of W. A. Cain. The mineral is.supergene in origin,
and is not important economically in the Payson district.

Malachite (CuCO,Cu(DH),): Dull to glassy; color bright green;
usually radiating-fibrons. This green basic carbonate of copper was
found in practically all the deposits examined. At the Silver Butte Mine
it occars as stout, prismatic crystals embedded in porous quartz. In the
gold-quartz veins it occurs in small, radiating-fibrous masses associated
with limonite and chrysocolla, and occasionally with azurite.

Azurite (2CuC0O,.Cu(OH),): Glasy to dull; color deep azure
blue. ~Crystals are rare in this district and the mineral occurs only as
crystalline masses at the Silver Butte Mine, at the Golden Wonder, and
at the Bishop’s Knoll. Like malachite, it is associated chiefly with earthy
limonite.

Chrysocolls (CuSiO;.2H,0): Dull or waxy to glassy; color bluish-
green to sky-blue, Chrysocolla was found at all the properties contain-
ing copper minerals, and is nsually associated with limonite, quartz, and
malachite. It is not an important constituent of the ores.

*A term applied to ores or ore minerals that have been formed by generally
descending waters, (Ransome, F. L., Prof. Paper 115, U. S. Geol. Survey).
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Dioptase (H,CuSi0,): Glassy. Color emerald green; usually as
crystals. This mineral was found at the Ox Bow Mine as small, prismatic
crystals on limonite, and associated with malachite and chrysocolla.

IRON MINERALS -

Pyrite (FeS,): Metallic; color pale brass—yel]ow?usually as crystals
in the quartz -veing bot-also as crystalline masses in the lead and copper
ores. May tarnish to brass-vellow, but is harder than chalcopyrite. In
those quartz veins that have been mined to the ground-water level, pyrite
is the mest important constituent of the ore, and, since the ore is not
free milling, the gold probably occurs in this mineral. It is usually
found in the quartz veins with chlorite. In the lead and copper de-
posits it occurs with the sulphides of those metals,

Hematite (Fe,0,): Dull (usually) to metallic; color brick-red to
dark-red; dark gray when metallic; usually earthy in this district. The
mineral occurs at all the deposits examined and is especially important

-in the gold veins, where it is associated with limonite and quartz and

often carries flakes of free gold. 'This is one of the most important
minerals in the district, as where this mineral is abundant the gold values
are higher, )

Limonite (2Fe,0,3H,0): Dull; color varies from ocher-yellow to
dark brown. Limonite is one of the most important constituents of the
oxidized portions of the gold veins. Gold occurs in this limonite in
small flakes; and the more abundant the limonite, the higher is the gold
content of these veins. In the Ox Bow Mine, limonite occurs as a pseu-
domorphic replacement of pyrite. At the Silver Butte Mine, the limon-
ite in the oxidized ore is associated with the oxidized minerals of lead
and copper.

" .GANGUE MINERALS

Quartz (5i0,): Glassv; colorless to white; six-sided crystals and
crystalline masses. The primary ore of the gold veins consists of white
quartz with scattered grains of pyrite and occasional grains of chalcopy-
rite. Near the borders of the veins the quartz often contains consider-
able dark green chlorite. In the oxidized portions of these veins the
pyrite has been changed to limonite and hematite, and, where some of _
these constituents of the pyrite have been carried away by solutions, the
quartz is rusty, porous, and open-textured. Quartz also occurs with the
lead ore, and to a lesser extent with the tetrahedrite ore. At the Ox
Bow Mine, some barren quartz in the hanging-wall is unusually clear
and occurs as inward-projecting crystals up to an inch in length.

Calcite (CaCO,): Glassy; colorless to white, with a flesh tint; in
crystalline masses. Calcite of 2 flesh-colored tint occurs with barren
quartz in the Ox Bow Mine. Here it fills the center of the vein be-
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tween the crystals of quartz projecting from both walls. In the ore
from W. A, Cain’s claims it is associated with quartz, epidote, and garnet,

Ankerite (2CaCO,.MgC O, FeCO,): Glassy to stony; color white;
crystalline masses. This mineral occurs only at the Silver Butte Mine,
where it is associated with the tetrahedrite ore. Specimens of this min-
cral, lying on the dump for a few years, have turned brown because
of the oxidation of the iron in the ankerite molecule. ‘

Fluorite (CaF,): Glasv; color violet-blué; crystalline masses. The
mineral was found associated with cpidote as a vein in a fine-grained
diorite dike. 'The specimen in which this mineral was found came
from the shaft of the Ox Bow Mine.

Garnet (Cayfe, (Si0,),, variety andradite): Glassy; color vellowish
brown; commonly as crystals. Garnet was found intergrown with -epi-
dote, calcite, and chalcopyrite in Harrington’s claims near the East Verde
River.

Epidote (HCa, (41, Fe), $i,0,,): Glassy to dull; color yellowish
green; prismatic crystals and crystalline masses. Epidote occurs with
garnet, as mentioned above. At the Ox Bow Mine, the mincral lines a
veinlet of fluorite. It also oecurs in the schist at the Bishop’s Knoll,
and is a common constituent of the dike rocks, especially where they
have been altered by hydrothermal solutions,

Chlorite (Complex hydrous silicatz of magnesia, iron, and alumina):
Usually dull; sometimes pearly; color dark green; usually as foils of
cleavage flakes. The mineral is commonly associated with the gold-
quariz veins. It also occurs in the greenstones at the Silver Butte Mine.

Sericite (H,KAl, (8i0,);): Pearly to dull; colorless to white;
usually as small micaceous flakes. The mineral is 2 common constituent
of practically all the deposits examined, except those on the Fast Verde
River, It occurs as an alteration product of the wall-rock, especially at
the Ox Bow and the Silver Butte mines. ,

Koalinite (H A1,5:,04): Dull; color white; earthy to scaly. Kaalin
is a common constituent of most of the deposits examined, and was
probably formed from scricite during the oxidation of the ores.

; , . .
Barite (BaS0O,): Glassy; color white to flesh; heavy; crystalline

masses. A vein of barite was seen a few hundred yards south of the
Zulu claim; and another vein occurs in schist at the Bishop’s Knoll.
These veins are only a-few inches wide, and are not commercially val-
uable.

ORE DEPOSITS
HISTORY OF MINING

Much of the early mining history contained in this report was fur-
nished the writers by Mr. Wm. Craig, a pioneer of the early days when
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the gold properties were most active, who has been a resident of Payson
for the past forty-five years.
According to Mr. Craig, the earliest locations in the district were

~made about 1875-76 by Al Sieber, an early-day scout. Associated with

Sieber were Wm. Moore and a man known as St. John. These men
located the Ox Bow Mine. During the vear 1877 the Golden Wonder
Claim was located by Nash and Moore, and during the latter part of
this year thesc men alsn lecated the Soldier Boy Claim. The Gowan
vein was located in 1878 by Messrs. Gowan, Samuels, Rouse, Bacon, and
Snow. This property now consists of eleven claims.

About 1877 or 1878 two men, House and Rouse, located some silver
claims on an iron-stained gossan in the foot-hills of the Mazatzal Moun-
tains, This property is now owned by the Silver Butte Mining Com-
pany. The Zulu Claim was located by Sam Hill and a2 man named
Smith in 1878, These locations covered practically all the prominent
outcrops of quartz veins in- the district.

With free gold visible in abundance, and an ore readily amenable
to treatment by amalgamation, the fame of the district spread rapidly.
In 1881, o'\:‘:er three hundred men were emploved in the varicus mines
of the district, and new settlers were arriving daily. These men came
chiefly from California and Nevada where they had worked the gold
gravels and quartz veins.

To the southwest of Payson are the rough Mazatzal Mountains; and
to the south and east are the deep canyons of the Tonto Basin. = This
rough country was a natural rendezvous for the Apache Indians, who
were more or less a source of annoyance; but, although lonely ranches
were frequently raided and the ranchers murdered, the miners were
never actually molested. These carly settlers, however, lived in con-
stant fear of a raid until the Indians were finally subdued by Major
Chaffee who drove them northward over the Mogollon Escarpmient.

Many of the quartz veins occur in a coarse-grained diorite which
weathers readily and leaves the veins outcropping prominently. In the
early days, the surface ore was collected, hauled on burros to the East
Verde River, and worked in arrastras. No fire assays were made, but

he grade of the ore was determined by grinding it in a mortar, washing
the material in a miner’s pan. and then roting the length of the string
of colors. No records of production from the different mines were
kept, and it is not known how much gold was produced.

In the early davs machinery for the mines and mills of the district
was purchased in San Francisco, shipped to Guaymas, Mexico, and
thence up the Guif of California and the Colorado River on lighters to
Yuma. From Yuma the machinery was hauled -across the desert to
Phoenix, and over the Mazatzal Mountains by way of Reno Pass to
Payson.
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Activity in the district gradually died out, and by 1886 practically
all the properties were shut down. Operations were more or less spo-
radic, depending on new or rich strikes, until about 1895, when re-
ne\ived efforts were made to work the closed or abandoned mines. This
active work continued for over two years, but since then very little
productive work has been done. In recent years, especially since 1918,
the Atlantis Mining Company has been working the Ox Bow property.
Small-scale operations have been carried out in a few other parts of the
district, and they are described later in this bulletin.

Thus far, the mining operations have been confined entirely to the
gold veins; but, with the discovery of disseminated copper ores near
Globe, 2 number of locations were made in the schist belt south of
Payson and near the Bishop’s Knoll. These locations were chiefly on
small stringer veins in the schist, showing stains of copper salts at the
surface. In 1916, several claims were located on this schist belt by
Ed. Simanton, W. A. Cain, and Wm. Brown. Others ‘also located
claims there, and out of the consolidation of all these ‘holdings the

Bishop’s Knoll Mining Company was incorporated.

. GOLD VEINS

The gold veins are by far the most important mineral deposits of
the district. The metal production, except for a comparatively small
amount of silver and lead from the foot-hills of the Mazatzal Moun-
tains and a little placer gold from Ox Bow Hill, has been from this
type of deposit. So far as the writers were able to determine, no copper
ores have _been shipped from this district; but the concentrates from
the quartz veins carried a little copper, chiefly as chalcopyrite, and the
oxidized silver and lead ore carried copper carbonates. :

The quartz veins vary in strike from N. 15° W. 1o N. 65° W,
and the dip is usually to the northeast. An exception is the Ox Bow
vein, which will be described more fully later. The veins occupy fault
fissures, and the movement has produced a crushed zone from a few
inches to several feet in width on both sides of the vein. There has
also been renewed movement on these fault fissures, in part later than
the oxidation of the ore. It was these exposed portions of the veins,
together with the float which occurred near them, that were collected
by the early settlers and hauled by burros to the rivers, there to be
worked in arrastras. The. veins vary in width from a few inches to
six feet in the Ox Bow Mine, and a maximum width of twelve feet has
been reported for the Gowan vein. Most of the veins are two feet
or under in width, especially the Zulu, Golden Wonder, and Single
Standard. Near some of the gold veins, notably the Ox Bow, Gowan,
and Zulu, are dikes of granite porphyry which may bear some relation
to the genesis of these ores.
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The oxidized portions of the veins are rather poro{ls, and consist of
quartz with considerable hematite and limonite. Cavities with a cubical
outline and with striations on the wall suggest that they were originally
occupied by cubes of pyrite. Other cavities in this porous ore contain
nests of small radiating crystals of quartz, and were probably never
originally occupied by sulphides. Some portions of the veins are more
massive quartz with only a small amount of hematite and limonite, and
are of lower grade than the honey-combed variety. Locally the veins
carry oxidized copper minerals, usually chrysocolla and some malachite,
and massive dark brown limonite is then abundant. The oxidized
copper minerals occur as irregular bunches, and are localized chiefly in
the wider portions of the veins. They are reported to carry good gold

“values. The gold occurs free in the oxidized portions of the veins,

and is often visible to the naked eye. A vial of placer gold panned
by Mr. Boozer contained small flat nuggets up to a quarter of an inch
in width. )

The oxidized ore from the Ox Bow Mine carries from $5 to $80
per ton in gold and silver, and will average between $35 and $45. In
the Gowan"vein values up to $100 or moré per ton were reported.
The ratio of gold 'to silver is unknown; but, from the information
given the writers, the silver is believed to be low.

In this district the water-table is close to the surface, and some of
the mines which are now idle have standing water in the lower work-
ings. Some ore from below the water-level was found on the dump

“at the Golden Wonder Mine. This consisted of rather massive quartz

with considerable pyrite and a little chalcopyrite; and that portion of
the vein which was near the wall-rock contained considerable dark green
chlorite. This is undoubtedly primary ore, and is said to carry less
than $20 in gold and silver per ton.

The wall-rock, which is generally diorite, is altered for a distance
of several feet on either side of the veins to chlorite, sericite, and sec-
ondary quartz: In the Ox Bow Mine some of the kaolin found was
probably derived from the sericite. A number of mines have been shut
down for some time and are inaccessible. At these mines only the sur-
face could be studied, and the alteration produced by the mineralizing
solutions was masked more or less by surface weathering.

COPPER DEDPOSITS

The deposits in which copper is the most important constituent con-
sist of lenticular masses of tetrahedrite in greenstone; disseminations
of chalcopyrite and bornite in greenstone; and disseminated pyrite,
chalcopyrite, and chalcocite in schist and along basic dikes.

The deposit containing tetrahedrite is in the foothills of the Mazatzal
Mountains, on claims held by the Silver Butte Mining Company. The
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ore occurs as irregular masses usually lenticular in shape, and along a
fault in the greenstone. ‘This fault strikes nearly east-west, and dips
steeply to the north. A drift has been driven for about sixty feet along
th'is fault, and the vein has pinched down to a few inches of ankerite
with no tetrahedrite visible. The ore-shoot is apparently confined to
a length of sixty feet on the fault, and was reported to have had a
maximum width of seven feet. The ore consists of tetrahedrite in a
gangue of quartz and ankerite. No analysis of this carbonate is avail-
able, but qualitative tests show it to contain considerable ferrous iron
and magnesium. The tetrahedrite is reported to carry good -values in
silver.  The ore in the discovery shaft consisted of oxidized lead, silver,
and copper minerals, with occasional kernels of unaltered galena. This
oxidized ore was largely limonite and quartz with a little manganese
oxide, and was mined for its silver content. "No galena was found
with the tetrahedrite, and that portion of the mine where galena and
tetrahedrite might occur associated is inaccessible.

A little copper occurs on the claims located by Mr. C. Harrington
near the Fast Verde River. Here a vertical fault with a N. 43° E.
strike cuts the greenstone. The copper mineralization is found in the
fault breccia and in the wall-rock, and consists of a lirtle pyrite and
chilcopyrite in a gangue of quartz. The wall-rock has been ‘;ltcred to
garnet, epidote, calcite, and quartz. A little specularite was also found,
and chalcocite was seen in a thin section; but the enrichment of copper
has been elight.

Adioining Harrington’s claims on the southwest is a prospect Incated
by Mr. W. A, Cain. Chalcopyrite and bornite with a little chalcocite
occur both in greenstone and in quartzite, but not along any well-defined
fissure, The mineralization has been slight, and the W'all—'rock is altered
to epidote, chlorite, and quartz, :

At the Bishop’s Knoll, copper carbonates are common along the barders
of some of the basic dikes. A little pyrite, chalcopyrite, and chalcocite
were also seen. The gangue is chiefly quartz and calcite with a little
limonite. Pyrite and chalcopyrite were also found in a fault fissure
in the schist, but the mineralization has been slight. Most of the fissures
carrying copper carbonates have an east-west trend.

PLACERS

Although the quartz veins show free gold at the surface, placers are
not common. One short tributary of the East Verde River drains the
region in which most of the gold veins occur; yet the prospectors of
this district state that no placer gold his been found in it. Placers,
however, have been worked in a small way for a number of years below
Ox Bow Hill, but only during the rainy season when water is available.
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These gravels are only worked sporadically, and yield but a few dollars
per day. On the slopes of Ox Bow Hill immediately below the outcrop
of the vein, Mr. Boozer panned about an ounce of gold. Some of this
consisted of rather coarse particles, and was washed from the thin layer
of soil covering the hillside. He states that any pan of this dirt from
the slope below the vein will shew a few colors. '

ENRICHMENT

As has been stated, few, if any, assays were made of the ores during
the early davs when mining aetivity wis at its hsight.  The oxidized
ores, according to all reports, carried considerable free gold. The old
pioneers who have -been in this district since the early days all agree
that the cre often ran over $100 per ton in gold and silver; and at
the Ox Bow Mine the ore assaved as high as $80 per ton. 'The fact
that a number of the mines now idle had reached the water-level is
suggestive, and the general absence of placers is also important. At
the water-level the tenor of the ore dropped to less than $20 per ton,
sulphides became more abundant, and, finally, the gold and silver could
not be recovered by amalgamation. This last mentioned fact would
sugeest that the gold in the unoxidized ores is in the mineral pyrite.
Unfortunately the mines that have reached the water-level are now
inaccessible, and the reported decrease in values could not be checked
by samples and assays.

No manganese minerals were found in the gold veins of the Payson
region, although manganese dioxide may be present in small quantitics.
Genera'ly, deposits which have given rise to placers, or whose outcrops
are rich in gold, are not likely to be manganiferous; and consequently
they are not extensively enriched. It is not impossible that reagents
othsr than manganese may take gold in solution; and Ransomz* has
notzd the occurrence of wire gold on oxidized copper ores in the original
Old Dsminion Mine, about four miles north of Globe, with apparently
no manganese minerals present.

Some enrichment mayv also have taken place by the removal of value-
less material, as suggested by Rickard.f The oxidized ores arc gen-
erally rather porous and cellular, and contain considerable limonite and
hemuite. Flow much of (his pore-space is original in the veln, and
how much is due to the removal of sulphides by solutions is unknown.
However, it is not believed that much enrichment of the gold has
taken place by this process, ‘

#Personal communication.

TR'ckard, T. A., The ‘Form'~tion of Bonanzas in the Upper Portions of Gold
Veins: Am. Inst. Min. Eng., Trans., vol. 31, pp. 198-220, 1902. - :
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It is dificult to reconcile the idea of rich gold in quartz at the
surface, in part as float, with the absence of placers. It would seem
that this float would eventually reach the stream-beds, and, on disinte~
gration by geclogic processes, liberate the gold to form placers. From

the reported absence of placers other than below the Ox Bow Mine, it

may be inferred that the tenor of the gravels was too low to be worked
profitably. In the general absence of positive evidence to the contrary,
it is the writers’ belief that the enrichment of gold in these veins has
been slight; and the high values reported may be due to the localiza-
tion of gold in definite ore-shoots.

The occurrence of veinlets of chalcocite and covellite traversing born-
ite and chalcopyrite in specimens of ore from the claims of W. A. Cain,
suggests a supergene origin of these minerals by downward enrichment.
The chalcocite at the Bishop’s Knoll Mine occurs only near the surface,
and, where workings extend deeper on these deposits, only pyrite and
a small amount of chalcopyrite are found. This chalcocite was probably
also formed by supergene cnrichment. The increase in grade of the
ore in the copper deposits by enrichment, however, has been slight; and,
so far as the writers know, has produced no large or workable orebodies.

AGE AND PROBABLE ORIGIN

Areas of the Upper Devonian Sycamore Creek sandstone in the vicinity
"of Payson are small and scattered, and quartz veins were nowhere ob-

served cutting it, nor was the sandstone stained by the salts of copper.
Here, as in the vicinity of Jerome, this sandstone is generally heavily
stained by iron oxide. At Jerome, the gossans of the great copper de-
posits may have furnished much of the iron coloring this sandstone, and
this may be true to some extent for the Payson district.

The hanging-wall of the Gowan Mine consists of blocky and brec-
ciated Sycamore Creek sandstone which has been displaced by a fault for
at least one hundred feet. Nowhere in the hanging-wall were stringers
of quartz from the main vein found, and the alteration was too slight
to suggest the action of hot, primary solutions.

On the hasis of the ohservations cited abeve, and in the absence of
any definite evidence to the contrary, the deposits are tentatively believed
to have Leen formed during pre-Cambrian time. Very likely they were
formed when the large orebodies of copper at Jerome were deposited.

The complex of basic and acidic dikes in the hornblende diorite at
the Ox Bow Mine and at the Bishop’s Knroll has been described above.
Dikes of granite porphyry were also seen at the Zulu and Gowan mines,
and the greenstones of the Mazatzal Mountains are cut by a numbet
of dikes of this type of rock. The intrusion of these dikes was probably
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the last phase of igneous activity preceding the formation of the veins.
As these dikes have been altered by the mineralizing solutions, and as
they often occupy faults or planes of weakness in the surrounding rocks,

" they may have acted as channels along which the hot, ascending water

tose and deposited their load of mineral matter. The source of these
solutions was undoubtedly deep-seated; but until more exploratory work
has been done in the district it will be impossible to assign the origin
of these solutions to any definite phase of igneous activity.

B



36

ARIZONA BUREAU OF MINES

Plate V. B.—Outcerop of the Ox

Bow vein.
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MINES AND PROSPECTS

OX BOW MINE

This mine is owned by the Atlantis Mining Company, whose hold-
ings here consist of two patented claims, the Golden Wreath and the
Ox Bow, and fourteen unpatented claims. The company was incor-
porated in the State of Rhode Island in 1917. The property is seven
miles south of Pavson and within a few hundred yards of the Roosevelt-
Payson Highway. The Ox Bow Claim was located about 1876 by Al
Sieber and associates; but no real attempt was made to develop the
property until it was taken over by the present company. No recori
of production is available. Supplies, except.timber, are hauled from
Globe, timber is purchased from the sawmills east of Payson, and in
1918 cost $48 per thousand feet B.M., delivered to the mine.

The surface rock in the vicinity of the mine is 2 rather uniform-
textured, coarse-grained hornblende diorite. The diorite has been cut
by a ccmplex of dikes, usually with an east or northeast trend, and
varying in width from a few inches to fifteen feet. They consist of
fine-grained, occasionally slightly porphyritic hornblende diorites, and
a large dike: of rhyolite, highly altered. .

The vein occupies a fault fissure, and takes an unusually curved course
resembling an oxbow, from which the name of the mine originated.
Its shape is shown in Fig. 3. At the portal of the main adit the vein
has a width of about four feet which increases to 2 maximum of six
feet. The wider portions are more porous, contain more hematite and
limonite, and carrv higher values in gold and silver. Where the vein
narrows down to a width of only a few inches, the fracture is occupied
by quartz crystals which have grown inward from each wall. The
center of the vein is sometimes occupied by cnarsely crystalline calcite,
and these narrow portions of the vein are too low-grade to mine. Nar-
row stringers from the main vein extend into the hanging-wall, and,
average about two inches in width, These veinlets are also barren. About
two hundred feet from the portal of the adit, the vein splits; but
the two portions join again, fifty or sixtv feet farther on. The water-
table in - the shaft is abeut 175 feet below the collir, or absut-
one hundred feet below the adit level. A considerable tonnage of free
milling ore averaging between $35 and $45 per ton has been developed.

At the time of the writers’ visit the property had been partially de-
veloped by a 2-compartment shaft sunk to a depth of 176 feet, and
an adit driven somewhat over five hundred feet along the vein. A
lower adit has a length of forty feet. Three raises have been put up
from the main adit to the surface, and some stoping has been done
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Fig. 3.—Plan of the Ox Bow vein as exposed on the Ox Bow and Golden
Wreath claims.
from these rzises, On the cmiace, numcrous pits and trenches have
been dug to expose the outcrop of the vein.
In the shaft house is a2 12x 734 x 12 Chicago Pneumatic Tool Com-
pany compressor, run at three hundred revolutions per minute, and a
Fairbanks-Morse 9 x 12 hoist. The water in the shaft is lifted by a

2-stage centrifugal pump. South of the shaft is a well-equipped black-
smith shop, A

¥
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The remodeling of the mill had been started, and when completed
the flow-sheet will be as follows:

Orebin
A
Dodge crusher (to 134")
L
Challenge Feeder
4
Gibson Mill (25 ton cap.)
Gibson amalgamator

Gibson concentrator

GOWAN MINE

Daring the early days this was the most famous mine in the district

and the largest producer. It was located in the late seventies and
worked steadily during the years 1880, 1881, and 1882. After this
time the mill was run chiefly on custom ores.

The property consists of eleven patented claims, and is located .on
the west side of the Fast Verde River. The foot-wall of the -vein
consists of altered hornblende diorite invaded by granite porphyry.
Resting on these igneous rocks is the Sycamore Creek sandstone, which
in the hanging-wall has been dropped a maximum vertical distance

of one hundred feet. This faulting is believed to be later than the

formation of the ore. 'The vein strikes N. 15° W., dips 32° to the
northeast, and has a maximum width of twelve feet. The ore lying
on the dump consists of more or less cellular quartz heavily stained
with iron and occasionally with copper; some free gold is also visible.
Specimens containing pyrite and chalcopyrite probably came from below
the water level.

The Hat-dipping vein was stoped for a distance of a hundred feet
along the dip of the vein, with the lower twenty-five feet of this wark
extending below the present water-level. Old round timbers placed
in the mine forty years ago still support their load. ~The distance that
the property has been developed along the vein is unknown, for these
workings are now inaccessible. ‘The mine has been idle for a number
of years.

An old stamp mill, now in a dilapidated condition, treated custom
ores long after the Gowan Mine was shut down, and stands today as
a relic of the pioneer days.

P
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GOLDEN WONDER MINE

At one time an active rival of the Gowan both in production and
richness of the ore, the Golden Wonder today is also idle and has been
shut down for a number of years. The Golden Wonder Claim was
located by Nash and Moore about 1877. This claim and two addi-
tional ones are now owned by the Chilson brothers. ,

The property is situated on the southwest side of a ridge separating
Payson from the East Verde River, and is about six miles from the
town. The surface rock is highly altered hornblende diorite, and no
exposures of the vein were visible. The vein between the two shafts
strikes northwest and has a nearly vertical dip. It is reported to have
a maximum width of four feet. The material on the dump resembles
the ore from the Gowan, but contains considerably more copper car-
bonate. When mining operations reached the water-level, sulphides
became a more abundant constituent of the ore and the gold could not
be extracted by amalgamation.

The mine was developed by two shafts several hundred feet apart.
These shafts are filled with water to within about eighty feet of the
surface, but are reported to have been sunk to a depth of three hundred
feet. Considerable drifting along the vein was done, and also much
stoping. '

An old mill is still standing on the property. The ore was fed from
a Dodge crusher to a battery of two stamps; from the plates it passed
to a vanner. The concentrates from the vanner were sacked and shipped
to a smelter.

SINGLE STANDARD MINE

About a mile west of the Golden Wonder is the Single Standard
Mine, This mine is also idle and the workings are inaccessible.

Both walls of the vein are hornblende diorite, and this rock is cut
by later dikes of fine-grained diorite. The strike of the vein is N. 65°
W. and the dip is 55° to the northeast. Where exposed at the surface
the vein has a width of twelve inches, and consists of more or less
massive quartz with some’ hematite and limonite.

An inclined shaft was sunk on the vein, but is now entirely caved
in; an adit driven from a point on the hillside belew the shaft is
also caved.

ZULU MINE

The Zulu Claim was located by Sam Fll in 1878, and is now owned
by Wm. Craig of Payson. The mine is about two miles southwest of
the Ox Bow and is reached by a branch road about four miles long
from the main Roosevelt-Payson Highway. o
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Hornblende diorite is the surface rock on this claim, and has been
intruded by dikes of fine-grained diorite and granite-porphyry. The
vein at the collar of the shaft is about twelve inches wide with numer-
ous stringer veins extending into both walls. At the sarface the veln
consists of rather massive quartz containing some hematite and limonite,
but ore on the dump is much more cellular and is heavily iron-stained.
Some copper carbonates and a few small specks of free gold were also
seen. '

The property has been developed by a 2-compartment shaft, bat the
depth of this shaft is' unknown. The size of the dump would suggest

. that some stoping or drifting has been done on the vein.

BISHOP'S KNOLL MINE

This property is located a few miles north of Gisela, a small settle-
ment and farming community on the west bank of Tonto Creek, about
fifteen miles south of Payson. In 1916 Ed. Simonton, W. A. Cain,
and Wm. Brown located twenty-four claims, hoping to develop a coppet
mine. Adjoirlxling them, were claims located by other individuals. All
these holdings, consisting of fifty-one claims, were consolidated, and the
Bishop’s Knoll-Mining Company was incorporated in 1917. i

The batholithic intrusion of hornblende diorite occurring at Payson
also occurs here and intrudes biotite and sericite schist. Both of these
formations are cut by basic dikes, usually somewhat porphyritic, but
essentially hornblende diorites, Dikes of granite-porphyry and aplite
cut the basic dikes. Many of them are brecciated, and faulting later
than the intrusion of the dikes has taken place along them.

- The mineralization consists of small specks and veinlets of pyrite,

chalcopyrite, and chalcocite in the fractured portions of the hornblende
porphyry dikes, and along fractures in the schist. As all the develop-
ment on this property is within a short distance of the surface, very
little pyrite and chalcopyrite were observed. A 50-foot shaft was sunk
on the Storm Cloud Claim, and the bottom of the shaft is on a level
with 2 small stream nearby., The rock from the bottom of the shaft
is a sericite schist impregnated with pyrite and a little chalcopyrite. This
material is too low-grade to be mined profitably today, and shows no
enrichment whatever. On the Ella Claim a little pyrite and chalcopyrite
was found when doing the location work. A 70-foot adit driven in
one of the basic dikes contains some carbonates of copper and a little
chrysocolla in a gangue consisting of quartz and calcite. ‘There are no
well-defined veins, and exposures of mineral have been found chiefly
in the crushed basic dikes. ’

Very little development work has been done on the property. A
50-foot shaft, a 70-foot adit, several short adits, and the original loca-
tion and assessment work make up the total development.



12 . ARIZONA BUREAU OF MINES

SILVER BUTTE MINE

About forty-five years ago when this part of Arizona was included
in Yavapai County, the O’Dougherty brothers located some claims on
the lower east slopes of the Mazatzal Mountains. The claims were
located for silver, on a heavily iron-stained gossan. The property con-
sists of ten unpatented claims, and' the present company was incor-
porated in 1914.

The geology is simple, and consists of a series of andesitic flows, tuffs,
and breccias that have been altered to greenstones. These greenstones
were intruded by dikes of hornblende dicrite and granite porphyry.
These rocks have been cut by several faults and numerous minor frac-
tures. ‘The ore-shoot occurs at the intersection of two faults, one of
which trends nearly east-west and dips 70° to the north on the second
level, and the other strikes N. 45° E. and is vertical. The ore occurs
as a vein with a2 maximum width of seven feet filling the east-west frac~

ture, and consists of tetrahedrite in a gangue of quartz and ankerite. This
tetrahedrite is reported to carry good values in silver. No galena was'

found with the tetrahedrite, but the ore from the upper level contains
some oxidized lead minerals, chiefly as the carbonate and sulphate of
lead. A little galena ‘also occurs in this oxidized ore; but no pyrite
was seen, and much of the limonite in the outcrop was probably derived
from the breaking down of ankerite.

In the Thompson adit a quartz vein about twelve inches wide car-
ries pyrite, chalcopyrite, and galena. Copper carbonates occur as altera-

tior products of the chalcopyrite, but the galena shows little or no

alteration, and no tetrahedrite was found in this ore.

The development on this property consists of three adits; the upper
one, with a length of about 125 feet; the middle adit, with a length
of 510 feet; and the lower adit, which at the time of the visit was in
about 270 feet. An old inclined shaft, sunk to a depth of ninety feet
on the outcrop of the orebody, is now caved.

PROSPECTS

Along the East Verde River and just off the west edge of the map
{Plaze 1) are two prospects, located by Harrington and Cain. These
claims were located for copper, and the district is locally known as the
Copperas District.

Greenstone and highly indurated quartzsites and shale have been
mineralized along fractures by pyrite, chalcopyrite, and bornite. These
sulphides have been slightly enriched by chalcocite and covellite.

Only location and assessment work have been done.

PRACTICAL DEDUCTIONS .

The study of this district has led the writers to draw certain con-
clusions which have a practical bearing on future operations. These
deductlons, based on geologic observations, should prove useful both
in connection with the mining and the treatment of the ore.

Although these quartz veins throughout their entire length carry
some values in gold and silver, only certain portions are rich enough
to mine under present economic conditions. These richer portions, or
ore-shoots, occur where the veins widen. This is clearly shown in the Ox
Bow vein, and these portions are reported also to have occurred in the
Gowan vein, As many of the properties were closed down at the time the
district was visited, no definite information could be collected that
might throw light on the occurrence and distribution of these ore-shoots.
As enrichment in these veins is believed to have been slight, a good
grade of milling ore may be expected in depth in these ore-shoots; but
a decided change in the character of the ore has taken place at the
water-level. - The change from oxidized vein material carrying free
gold and readlly amenable to treatment by simple amalgamatlon, to an
ore in which the gold is probably largely, if not entirely, in the pyrlte,
may have been an important factor in the closing down of the mines
on reaching the water-level. In the design of a mill to treat these ores,
this fact must be taken into consideration.

Payson is about ninety miles from Globe, the nearest railway point,
and about an equal distance from Flagstaff. Supplies are hauled from
Globe in motor-trucks and the freight charge is about $50 per ton. A
new highway from Payson to Camp Verde is now in the course of con-
struction; and, should the proposed railway be <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>