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e REPORT
on thé"property of the

HELMET PEAK MINING AND 'MILLlNG’COMPANY.:

ADI‘. c.Ja Sarle.

CLOCATION:.

The . property of: ‘the Felnet Deax Mining andiilling Company is

's1tuated'vn the: Pima Mining Bistrict, Pima  County, Arizond; mear ‘the north-

easterly edgeiof the Sierrita LountaLns at an elevation of about 3,600 feet
“gbove: tide, and 21l - miles south and west of the city of ‘Tucson. The propertyﬂi
centers about the corner to Sectioms 10, 11, 14 and 15, in Township 17 South,

~Ranpge 12" Fast.. Locally, this portion of uhe Pima Dlstrlct is:-knowm as
s"0live Camp." : : ;

~An execellent highway between,Tucson and the mlnln” camp of Tw1n
Puttes, four miles to the south, passes:the property, a mile to the east

of < the mine s with which 1% 'is connected by &- good mine rodd. Sahuarita,

“gight mlles east a-station on the Tucson-Nomales: Branch of the Southern

Pa01flc is the sh;pp1n7 pointe

“HOLDINGS :

.The property comprises 12 unpatented lode claims, six4owned'by
the company and six held’under bond and lease. Those claims owned by the
company are collectively known as the "Harper-iartlnex Group”, and sre mnamed:

‘South Camdeén, South: Camden Nos, 1l and 2, Refufla Refufla hos. l-and 2.

The claims under bond and lease comprlse the "Emorv Jroup s and include

-~ the Tlt-ior-lat Contentlon '?rosperlty, oamden Camden Nos. 2 ‘and(3.

These ‘thelve clalms are continglous brd have an area of nesrly 240 acres,
extending eastward and westwsrd for about a Mile and three guarters and
with e maximum width of almost half a mile.

~TOPOGRAPHY AND,GFN PRAT, GHOLOGY OF. THE

REGION AND STERRITA MOUNTA'INS,

The dominant.relief features in the topography of this general
region ‘are north-south to northwest-southwest trending fault=block mountain
ranges, with'broad, intervening, alluvial-floored valleys or pldins.

Sl The Sierrita Mountains form one of-several relatively small mountains,
roughly alipgned,; which separate. the Altar-Abra Valley, on'the west, from the
sSanta Cruz Valley, on ~the easgt. Thése moumtains; like ‘the ranses parallel-

inp ‘them teo the eastward and westward, were forwed by ierustal fracturing
and uplif<t€ in. late Tertiary and-early Pleistocene timese. -

Since then, wéathering and erosion have profoundly modified their
form end relief.  Thus, by erosion, the original Sierrita lountain mass
has been deeply dissected and its flanks have retreated several miles from
their original position. Over this area; an outwardly sloping rock floor,
2 lowland, has been developed about & mere remmsnt of the original mountain
MASS . FPO“ the summit. of the flat cone, or mountain. pediment, thus develdped
by erosion, the rermant stands as an 1rro;ular declivitous ridee seven to.
eight mpiles in length and. four to fiyve miles in width, dominated slichtly




”"c.’fornatlono.

& upllft ‘has been mholly removed from: lhe oentral‘area and reduced’ to dis

,tlde. Hbré ana therg, however peaks of more r681stant rocks,_due to.pi

o dlfferentlal erosion; rise above the plaln.vj*or example “on the‘wesherlv
“side, the central mass is flanked by a narrow:belt of foofhllls. AT other

p01nts a5 on the eastern side, other eminences rise from this plain, such

_:as bhe Twin: Buttes “Helmet: reak San’ Xav1er Hidge, Democrat Beak, and

Wineral

Hills Perlpherally, the' rock plaln passes beneath alluvmal slopes, detrltus e

; degos;ted by ephemeral streams formed:by storywaters ‘running from: the 3%

- mountein slopes to the Alter—Abra and the Sante Cruz valleys. Far out on &
»ithese alluvial- slopes, the only visible 1nd1cat10ns of the nabure of ‘the
wrovk £loor beneath, ‘or: fior that mauter that. the Sierrita Mountalns former-u
Sy extended so far valleyward, are a few ‘hills of rock,: “Yeft: by circum~

_Lerosion.. . Bubl towards the mountaln axis the detritus covarlng ‘this béVeled
“rock slope become a mere.venger, throurh which low. ‘hills and rldmés

" “between sand-filled wash-bottoms reveal exten51ve1y the underlylng rock R e -

i The brofouna er031on to Whlch the: Slerrlta Qanve has been subgected
”,has Jaid 1t open . to its core, revealing its innermost structure and :

“‘constituent ‘formations.: Great th1cknesses of rock; once covering. the entlrevf*lf'

 connected marginal réwnants or scattered inliers, m&ny of these fravme':v;,>'

".“;escapln“ due o thelr p051t10n 1n the fault mosalc._ ;

"ilare to. be as followss:

A reconnalssance of the ranre shows the rock serles in order of

;

S Pest1n~ upon a basewent of much dﬁer Pre-Cambrlan granltes, gneisses
and some schists; generally mueh cut. by aplltlc and pegmatltle ‘dikes and .
: sometlmes by grano-diorite, is a Paleozoic marine series’ of strata, malnly
% limestones, originally several thonsand feet in thlckness; rexerable in
- age to, Upper Cambrian, Devonlan, N1531s51bp1an, and: Permo-Pennsylvanlan.
‘Mesozoic Strata, once originally many thousand feet in thlckness overlig
the Paleozoic series.” This series consists of an' almost endless altern&tlon :
and repetition of layers and benches of :arkosic canglomerates, arkosic.

sandstones and shales with occasional zones of thin' limestonesi This 1s'ﬁ31,:-l
‘-u5ma1nlj 4 fresh water continental deposit, as shown by its llthelorlcal

;;character and fossils. lVarine, Commanchesn, Cretaceous fossils, found in.

' this- series “in the Pavagonia 1 ountalns some flfty miles to the southeast—

“ward, however, establish the age: of the seriess vVantllnr the eroded °ur-,.
faces of 4*he older formations are remnants of ‘8 thick seriés of Tert tigry.

‘g.a1d851u93 and rhyolltes ~surf&ae flows. ' OF these, there appears- to have

been an older and younger series. - Dikes and sills of related Lype, ;ound

. eutting the older umderlying formations, pdrtlcularly the lMesozoics, ‘are -

'probabiy syngenetics TUpon these but more; localized, Wwere. ‘sarly Quarter- .
nary voleanics, ~ mainly besalt, uhouvh anludlnv soms and631tes and. 1nter-.
‘bedded rhvolltlc tuffs. Sat e R T » : ;

; The core. of the range is & great Tertlarv wranlta bathollth
Lvarylnv an’ phase fro g ‘eoarse; porpnyrltlc biotite: granlte t0 & fine:

"Vﬁkgra¢nea blotlte granlte and to a highly 5111c10us CORYsSe q':r'za.lned roek -«

“eontaining Tittle blotlte.’ The first phase is most® typlcally developed 1n
“the Piedmont area alo.nr the. ‘eastern side of “the central masss and in: the:
viclmltv of Twin, Puttes. The second phase shows ‘in-ithe’ eastern and west-
fern slopes of thé central mass. The third phidse is found Ane the Olive
"Camp repion. Probably some' of the’ porphyritic mxnor 1ntrus1ves of the area”
‘*f are. venetwcallv fvie nnected with this: granlte. / :

FORMATIOU UE lHE SIERRITA 10U‘1A1WS.

;: The formatlon of the Slerrlta Iountalns probably should be con31dered,*
as'a: process initiated early in Tertiary time; passing. throuzi. & cllmacterlc‘b'“

 r“stagé in‘elosing, Tertiary and sarly Plelstocene trmes - q_ve;yﬁlog&{perlodﬂm
= though. Ashort gcolOvlcallJ con31dered. T e n e L R e s

v




AL TR The process began Wlth &, general elevatlon or crastal upwarp-
oo “the. ~country, end the- open1n~ of larre flssures in ‘the rock c~ust :
s P oush, whlcn asecending . iavas reac"np the Surface' epread wldely», Fxnalljf
“facrustal readjustments began 1n whlchffaulbanm played the: leadlnw role and
the région, so it speak oollapseo to: essentlally Its presemt attltude.
il dprbhEs adgustment the tHiclk: Tertiary laya cap, as well &8s %the underlj1ng
Pedsolder: f&ﬁmatlons were heaved%anto Linear end anastomosln gfldges 2SP rain e
'gtlltea fanlt blocks, with parallel trending » depressed aroas: between thus ]
jformlng tne present mountaxn.ranwes and valleys.»'fx*?-w A ;

e Thls mountaln—formlne procese wes by o ‘mesn's cataclysmlc but
V[.,lnvolved & lone period of” tlme, everi - for:its leastistage of finagl: minor
= sadjustment. - It was: not 5o rapid but ‘that many: antecedent streams in .
-/ 'southern.Arizona were able to maintain their’ UHlnterrupted way, erosional e e
‘- dovme-cutting of their channels keeplng péce-with ‘the‘erowth of the moumtains, g
athwart their courses. ~Likewise in the: case of the olerrlta lMountains, the ¢ i
- uplifte outstrlpped the ‘agencies of degradatlon ‘general erosion had made
~ “. deep inroads into the mass before active uplift ‘had ceased, Moreover
i?ﬁstructural readgustments ~within and: about the range; may stlll e ex—~~
'j;pected at 1ntervals as. tlme goes ony R St

 THE ‘STERRITA GRANITE BATHOLITE, AND'I'VS e e s e :
- GENETIO CONNECTION, e an DEPOSITS G B e i

e Slmultaqeously W1th the flnal faultlnv and uplift of the Slerrlta
Ranve, ar subgacenu, upward movement of a01dic lavas, on | ~1&antio ‘seale, &

: ’took place. lhAQ_eXUremely hok; viscous; fluidal mlneral-solutlon under R T

" enormous rock pressure, hydroetatlcallj buoyed up ‘the fault blooks wedg1ng5,<f_7>“

i dhselt. upwara between:their bases, forcing them upward and outward in all, : o ¢

) dlrectlons.‘ lMany: blocks, loosened: from their neighbors, dre seen to have g;;“e]:QMQaf

. Poundered in the still pasty muSS beneath, and othenrs, top-heavy, tarned s wEedhs 3

f~ﬁover on ‘their side, 5 Some even. pertially: 1nvert1ng.’ The mezmatic movement
e R have: occurred in successive stages,  the. 1ntervals between permlttlng

s certaln anount of mag matlc dlfferentiatlon.v3:

i The bathollth 1mparted dome shape Yo “the Slerrlta upllft.‘ TR R
; Thls is obscured now however by 1ts presenf dlssected condltlon. ; ﬁ>=_g%f*;'c‘""

% " Another effect of the ascent ofy the mawma w&s to dynamlcallJ
< metamorphose the. sedlmentary rocks, mnow: exposed in the residual foothill : |
' ‘ridges, along the'western base of the ‘central mass. Here sediménts and
" deoompanying intrusives were greatly compressed apainst a larse upfauvlted. . i
messifcof Pre-lambrian granite which abuts their western side.g The rocksA,giﬁ'e?L <
: " were folded and contorted, the limestones squeezed. into serments, often S
}Efff_.-‘;showlng flow-structure and marbleization. The terrlgenous rocks were
5. extensively mashed and’ sheared, and in places’ converteu ‘into'slates-and
~aven schistsa Flosely follouqnb this: ascending m1nera11z1n@ solutions, :
'yemanatlnv from the underlying granltlc me.gFma. . | dep031ted the ores oW Deimg - s
_‘_prospected in thls belt Lin fhe Papavo Mlnlng Elstrlct. 1,; : ,,' ; 'j,”vé] &

£ , ‘ On ‘the eastern 51de of the range, in the! lea ﬁjnlng Dlstrict S PR
?thougn the rock” formations. are Iocally contorted and Tolded, yet the_-a. S
. evidences of dymamic. metamorphlsm such &s schlst081ty and . slaty cleavage, - 2
are. pracﬁlcally wanting, he evidences' of igneous mec&morphlsm ‘ofi*the okher 0
“hand, are seen ‘almost everywhere. “The: alteratlon was malnly exfected by TR
o ouffusmn of the rocks’ by ~hot" solutlons “perhaps gases.and vapors, o me
¢+ the volatile ‘constituents of theg:ranltlc magma making their way upward; in
}'”}_part foreed out by its gradual crystalllzatlon or COnvelatlon into grantie. tei

& Throuﬁh the actlon of theso solutlons,>con31derable portlons
vlof the llmestones ‘have been - erystalllzea into marble,.silicified and: garnet-
A SIS dized; portions of elavey' ‘Timestones have been exten51Vely altered: *o - garnet |
i 50 and epidote; sandstones seonverbted inko gquar tzites, epldotlzed and. n"stx'ne‘t::lzed,«_,
Aot ot arkosi'e. sendstonés in places: leached and the contained feldspars recrystal-
'»1zed into. sericite, untll lt is often dlfflcul* to dlstlngu1sh them’ln the




" 1yins older rock formations, formed by minerslizers escaping imbo them, or:

'ffleld from altered quartz-porphyry, or a mashed and reeonstructed rhyollte,»f ;
«shales exten51velj hornfe151t1zed porcelalnlzed and - 8111c1fied' and large :
masses- of the rockihave been: ch&rped with finely’ dlssemlnated pyrlte ol S e
“in weathering has widely stalned the rocks. = But such" &lteratlon is by no: £y
means 85 - unlversal ag.this 1ift of ifgneous metamorpnlc chanres mléht suggest
% for: many of the" rocks superflclally show Tittle alteratlon - well-preserved

4 f0551ls even belne found in some of “the 11mestone maSSes. s sy mba i

%3 Such W1despread ev1dence of 1ntruslve 1gneous metamorphlsm ot
'the rocks, of a- region usuallv presages the. presence of ore dep031ts. The
“‘significance to ‘us of the occurrence of -this granite ‘batholith is the largze . s
- . number of vdluable deposits of ore found in the disrupted and intruded overs - -

. forced into them, from the fluld granlte magma - oefore cand’ durlnw 1¥5 -Aif;«f”)*;ﬁi
““erystalllzatlen.» : A , e ey ‘

: " Thus where the: fluld acld.maama came dlrectly 1nte contaet With S
;;steep wall-like. faces of the.fault blocks expecially if limestone or cal=_ ‘& . Zi-
careous shales, contact-metamorphic ore bodles were formed, larpe masses of s o
_garnet and sulphlde ores being formed glong the contact at ‘the ‘expense 'of
“the latter .rocks. At the. ‘same time ore solutlons worklng throu@h'the
”.mlneraloﬂlcally more: ‘cong, enlal portlons of the rock and: into the shattered e

- zones, made extensive. metasomatlo replacement of ore in them ‘often reach—j,_o”, o

% ing-such:areas by travellng some distance from the contact through flssures ‘*’ﬂai

‘Vand &long fault contactc.eﬁ e<';.,;df S e S 73 ‘ ,‘ ﬁ%~.~f ,‘_Ay

R In thls manner the large con*act ore bOdleS An’ the Pa1e0201c llmeu
stones at Mineral Hill and ‘the Vulcan Mine, two miles: north and the partlally

developed ore bodies of the west and. South San Xav1er £ 8y mlle e tne HAr B PRl

“toand east. of ‘Helmet Peak Mlnln& and ~Milling Conpany's property, were: formed; o
¢ Idkewise,khé ores; in. llmostone ‘of the Glance, Queen, North Star wand g ‘
_benator Morvan mlnes &t Tw1n Buttes, four mlles to the south. :

5 The large and valuable ore dep031ts of the San Xavler Mines B R

= mile Ho the north of the . Company s property, 1ntrray Pennsylvanlan llmestone
was formed by solutions: ascending from the subjacent mapma; following the if“ et

;Lfanlt ‘plans between: this limestone and upedved kesozelc sandstOnes shalesa'fiuéffzﬁ

*ﬁ,and 1ntruded s1lls of volcanlc rock. ' W LSS

5 Agaln where the’ solutlons ascended through: fiesures in: less :
7'soluble roof rocks the walls donfined. the solutlons and valuable velns and
shoots 'of ore were formed, Many veins of this type haVe ‘been viorked: 1n_f

- the Olive Camp. ‘Examples of such weins are the Olivetta vein, Annetts,

Wedge ,. Richmond, Bmma E. and Schumacker, located: just north of the Company er_‘ -
i holdlngs, the Tlt—for-Tat Contentlen end Prosperity veins on their ground,, B
“the Freis veins and ‘the Alpha vein to the south; and the Paymaster velnsg -

1?jto the southwest. /Other veins, eropping, have not yet: been worked, and maﬁy

" not showing at'the surface,. doubtless will be encountered in cross-cutblng, ,}gglf’
3% the district is more systematlcally develeped.-,, o : TR Gy

£ = A fourtn and very lmportant type of ore dep051t g found in the
distriet. At present it is. represented by:4 . -single known occurfence though
'fw1th future exploration and development in deptn of Olive: Camp et 1s : S
confloenuly -expected to becorie “the source of & 1arge productlon fopas, base ores.
There are bodies of disseminated ores ‘ogeurring in-<crushed and brecﬂlatéd =
- .zones ‘inthe less easily permeable and replaceable roeks.  OFf this type, i
. -is the ofe¢ body now being developeo by the- ‘Helmet Pealk. Nlnlng and. ﬂilllng IR g

»vCompanJ on ‘their propertys .Here the mlnera11z1ng solutions asoenélng Frol. " oetie f

% Uhelgranite magma, have formed a’ larue ore oody 1n brecc1ated aﬁd931te.«'

'”‘portlons of deposlta. a tnls sequence “the’ relatlvoly P

oy lhe contact—metamorphlc ores of the distrlct are essentlally 2
;ﬂjeopper—lron sulphides, with depth; throuah & zonal arrangement of ore mlnerals
" is found to'beke place upward, where erosion has not. destroyed the UpPer -

1 ¢ copper-iron ores_,7
Cgive place upward«to a mixture of copper ‘and . zinc, then’ to;z1nc-copper-1ead
“and’ zine lead=silver, and léstly, to lead-silver. .In this. case the low
’temperature mlnerals have ascended to the n;gher or perlpheral zone.

-




As e result of the magmas of Southern Arlzona in general belng
relatively copper=iron rich, ‘and &s these mlnerals come . dovn at. a: reiatlvelv
hizh. temperature, and pre01p1tatlon and enrichment are heaviest near the Py
source of the mineralizing solutions, it is: ‘the rule that 'these ore bodies 52
inecrease in size downward. The lead-31lver ‘énd of "the ‘series usually carrzes
the higher values, but the ‘copper ores, though of lower grade enerally

- make up. for this - many time s over in quantlty.

e The fissure velns of . the Ollve Camp, essentially 1ead-sllver and TR
ftetrahedrlte-s1lver-lead ores, Whlch were worked between 1886 and 1893, e
“should be regarded as the upper ‘attenuated ends of ore: bodies, radlng

downward throurh: 21nn-copper ores: to copper-lron ores-of ‘much greater volume.
Discontinuance of operatlons on thése véins was due. malnly to encounterlng

“the mid-zone of copper=zinc ores, which because of their ‘complexity, and no
practical way of. treatment ol that times: ~could not be economlcally handled.,f»'ﬂ'"
Thei abandonment of the eamp, nowever, was due to the falllnv priee of 1ead

'and s11ver. i ~ T

GEOLOGY OF OLIVE‘CANP AND

CCVPANY ANY 'S Pﬁ ?ERTY.

g Ollve Camp lies in the nortneastern part of the pedlmentary area, ‘?Q'
on flankln#, erosional lowland of ‘the Slerrita ountains.. Low, flat leldes
rising here and there into rounded rocky: hllls separate Sh&llDW' eastwaroly
draining washes and arroyos. Patches of alluV1um occur bRt in weneral

‘the rock formatlons are. falrly well exposed.~,‘ e e DR SR i

0 the north and northeast tue area s bounded by faulfs along

5 wnlch rise eroded blocks of Paleozoic strata -whose visible porblons are

composed of great thicknesses of Pennsylv&nlan (Carbonlferous) ang Permo= "'
Pennsylvanian grey: 11mestones. Helmet Feak on- “the northeast ‘one of these o Ny
fault-blocks, rises several hundred ‘feet above the zeneral plaln SEHEYe R
orossing the area on the north, in east-west line, are San Xayier Ridpe,on . . =
‘the east, and Narble 'viountalnJ on the west. i SRR S S U

& e The formatlons floorlnﬂ 0live Canp cons1st of Me50201c Sedlmentary
- LYook early Tertlary and651te &nd late Tertlary nranxte. (See Geologlcal
s Map of Ollve Ca“p). S a&;ar bl e < Mgk SRR dagT e pa U

: The Hesoz01c strate forr & belt nearly 2 mile w1ue Wnlcn under-~.

- lies the northern end: and’ the eastern side of the Canp. Southwarﬂ the out= o
crop broadens oty o westerlv edge ‘swinping southwes tward. - The ‘strata stand
nearly veroical and agiregate many hundreds of: feet in thickness. Their

strike and dip is varlahle. In’ the northern part of the belt the strike -
.. ranges ‘From 400 t6' 659 east -of north; southwestward it departs ‘widely from

this in plaees. * Considerable: portions. of' the rock are so shatbered, Weathered
and metemorphosed:that their original structural planes are- reoownlzed'WLth‘ ‘
a'alfflculty an d frequently the formatlon has been mlstagen for an.lrneous e

‘ : 1he rock varles from heavy-bedded arkos1c con010merate and grltty
‘arkosic sandstone ofeen ‘quartzitized: and sericitized; to, usually ‘thin= "
- bedded, Fine=: ra;ned *ray sandstone or quartzite;- 1nterbedded‘w1th purple
: shale.“_Tnere are also s ame thln beds, of grav Lol brown 1mpure grlhty
llmestone.%;v;' g 3 SRR 3 g

: OCcasmonally Sllls of 16151te or porpnvny and sometlmes of more re
s basic rook occur in plane Wltn the stratlflcatlont —

g The andesite in Ollve Camp fills e broac uav-lize reentrant in
 the western sdze of the MeSozoic belt.  Lés northern édze; ourving to the
southeast, ocrosses the property of the Helmet: Pea Nlnlnv and Millinp Company: .

- about three hundred feet northeast of the mine.  The Western half of the -
‘.Company_sﬁholalnu , therefore, 1165 on the Tertiary andeslte and the easﬁern e

Wk

o D




o g

on the Nesozoac sedlmentary rocks. The andeslte as a whole is messnve tﬁbﬂghA; ,
por tions; dlstlnqu1shed bv ¢ontaining. andesi te fracmenﬁs congealed in ' b
vthe ande51te therefore an ande51te breocla may’ be stratlform.

‘efﬂ” e Whether the cont&ct of .the andes1te w1tn the LeSOZOIC sedlments
f g intru51ve, or brought about by faulting, has not been fully determlned. %
"_Ande51tes do eceur, hGWever, lntru51ve into’ the Mesozoicss In some cases’
59Athough theee occurrences expe01ally where the rock 1s coarsely porphy-‘
S ritic, are. judmed be of a later period than that of the formation.of the
e JOYE mass. of andesite. In places the contact between andesite and sedi-
f;_mentary rack is marked by a zone of brecolatlon and superflclally, at leas+
by leacnlng. P : : :

The granlte forms & sinuous: southwestvard trendlng contact along
 the western ‘edge of both the lesozoic rock ‘and the andesite of thls area.
Lhence 1t spre&ds widely as the floor of tne pedlment.

- The granlte in. 1ts typical oevelopment is a gray, medlum-gralned
2 blotlte granite, containing larce feldspar phenochrysts. Near contacts with
the older formatlons it is often very silicious, the mica appearing much
reduced in amounte In some cases observed of‘actual intrusion of: the:
J,‘granlte into the older roecks the difference appears to be merely textural

"ﬁthe gralns allttle flner and the lar"e felospar phenochrysts absent-

e v Half & mile northeast of" the Helmet Peak Mine, a° ST arce. of ,
',a;outcropplnv granite occurs in the midst of the up-edged llesozoic strata.,
- It represents a tongue of the molten - magme which penetrated these rocks
some -hundreds of feet, before slowly crystallizing and ecoling. 'Other:
2 :examples of 1ntrus1on of the granite magma into the Mesozoie strata may ‘be-
- L-seen in the sides. of a deep arroyo, just south of the U.S. Mineral lNMoniment
2 Nov R 51tuated on Democrat Hill,'a mile north of. tne Company's property.
B short distance west of the property is an. occurrence of the wranlte 1ntrud-,
qjlng the ande31te.\ : gt 3 :

2 i These ex&mples 'of intrusion, by upwellln ranlte me gmey - of the
i;older formations ‘observed in Qlive. Camp and elsewhere Yopether with the
Wide srea of pranite, which erosion has exposed in the heart of the Sierrita
- Mountains, shows the whole Pima Nin1n~ Digtrict as underlain &t depth by thls
o granite and that the fault-blocks, formed by the breaking up of’'the old
‘?&1eoz01c and Mesozoic sediments and Tertiary voleanic country rock, rest.
‘upon or are 1mbedded .5 1ts surface., (See Stereowram of Ollve Cmnp) :

ORE DEPOSITS OF OLIVE CAMP

£ It has been stated that the ore bodles ofthe lea Minlnr Distrlct j

- were. formed by mineralizine solutions escaping from the molten erystalllz-
ing granlte magma, inte older roof rocks _Guring & later Stamg in the uplift
of the Slerrlta Mountalns. v : SRR e

: : The ooplousness of these solutlons and their rlchness in met&lllc
; elements is attested ‘by ‘the large bodies of copper-lron and copper-iron-zinc su
sulphldes m1xed with garnet found in llnestone where the magcme contacted the
4Paleoz01c sedimentary rocks, ds in the: Mlneral Hill=-San Xavier and Twin
Buttes Camps.. Also by the large body of ore, as in. +the San Xavier Mine,
ifformed by metasomatic replacement ‘of 11westene caused by -solutions migrat-
< ;1nt to & dlstanoe from the granltlc magma o more soluole portions of the
~dimes : . :

: Although no occurrences of eigher of ‘these types of -ore dep051ts :
'have yet been found in Olive Camp,“its 1ntermedlaﬁe position and closeness»v,
to these camps and the &vidences of widespread mineralization shown by the =
many arrentlferous-galena and armentlferous-tetrahedrlte veins, which have
been. worked in this eamp, -torether Wwith the subjacent ocourrecce of the _
common mineralizer, -the grenite, implies a: nigh-degree of probablllty That v
large ore bodies’ w1ll be discovered in the Ollve Camp once deep and system—

cabic mlnlng is undertaken there.,
’ 1




: entlon has been made of armore or less definite arrangement of
,the ore mlnerals, recurrently met in the ore dep051ts of Southern Arlzona.
This" eircumstance is :of ten voiced in the ‘expression, "She’ll go to copper.

with depth". Inthis sequence, somewhat overlapping, relatively pure.copper=" ' ﬁif-

iren minerals at depth give place upward: to copper-iron-z1nc copper—21nc—
lead; and 21nc-lead-31lver to lead-s11ver ores. , :

; . A% the same. time the ore bOdleS usually 1ncrease in ‘gize’ w1th

, depth. This is partisally due to the maymas of the rerion being relatlvely

rich in the base metals, and also high temperature mimerals which preclpi-
tate comparatively near the source of mineralization and &t greater depth,

- while the: lead-silver ores, relaulvely low temperature minerals and in *
lesser amount, are precipltated ag the. nuch reduced upward contlnuatlon of

-the' ore bodv.‘ - : : b :

Work on many of the veins of Ollve Famp Wwas dlscontlnued after
the High crade silver ores we"e mined out and ‘the. complex base ores had
_begun to appear with, depth - between 200 snd 300 feet.: On many of these
“weins work was carrled far ‘enough, however, to’ 1nolcate that the zonal
arrangement of ores,or metals, holds here and that at some greater depth

% o had mining been contlnued the pure. copper=iron °u1ph1desmould have been

Aencountered ‘and presumably in volume which would more ‘than have made up
for:their lower tenor, hed the methods of milling af these ores been as
well'understood at that time as 1t is odaj. ;

In other words, these veins may well be. 1nvestigated today as it
w1ll almost certainly prove that some if not all of them aré but the upper
"attenuated ends of larber boa1e= of base ores. = .

: The veins o10 Olive Camp vary Antrend between northeast and east.
Some - cross -veins; llke the Olive; occur. They.oceur in fractures and
fault planes, in both the ”ertlary andesite and -the Mesoz01c argille=- <
‘arenaceous sedlments, in the letter of ore in plene Wlth the beddlng.» ‘:,“

The- magor part of the worked velns of . 0live Camp have beue llst—
‘ed on page 6 of this reports Somelie north of the ‘Helmet Peals Mining'snd
Millinge Company's )roperty, some south, "The property lies atiabout the g
.~ center of the vein ared. The Tit-for-Tat-Contention vein and the Prosperlty
yein are on the companj s proaeruy. Lhe T1 : :

"Jhe Tlt—for Tat—Contentlon vein lies west of the ﬁelmet ‘Peal Mine.
It is in the sndesite .and stands vertical and trends W. 65° E.,.and was B
"developed for about five hundred feet and tb a depth of - perhaps two. hundreda:
.feet. The Prosperity workings lie three hundred to four ‘hundred feet north'

of the mine, in.a Mesozoic quart21te conflomerate. uE aoparently SHiE s e

the: plane Qf stratification; striking le 70° Esy approximately, .and dlpplng‘fj
- north at a 60° ancile, which’ flattens considerable with depth.: The vein was

. worked from three 1nc11neo shafts, to a ‘depth, on the ‘incling of 310 feet..;f

Some ‘rood shipping ore is said to have been left 4n the bottom of these
workings. - £ : L

I have been unable to ascertaln what the productlon oP elther of
these veins was. The dumps are'larre and the ‘production probably compared S
favorable with that of s:mllar veins of the camp, hav1ng dumps 1nd1cat1ng :
“about the sawe amount of development.-- ; :

: The Annet e veim, about 1200 feet northeast of the'Prosperlty )
vein, strikes N. 80 . E., dlpotnv 55% N, is in Mesozoic strata and is said
to have produced. %65 OOO in ore. The Olivette, ad301n1nw but with strlke i
&% ag @ RS dlp 709 %., is reported to have ylelded $75O OOO in shlpped &
ore. ; : : : 4 B AL
These mines were workea between the years 1886 and 1895. Slnce that tlme,~.
none- o them have been operated except the Richmond; whlch is.now belnp
oeveloped by the Swastlka Copper and Sllver litning Company., = ;




s - stlmates by oldtlmers, of the total productlon @f these partlally
: Vﬁgworkea veins df Ollve C&mp, approx1mate '1n round flfures $3 OOO OO.~
e A thorked veins occur and probably manj Whlch are. bllnd Wlll be oy
%_;$~*jaencountered wheni systematlc exploratlon and development of the -camp.- ‘18 under=-
: “‘taken. Seweral'showings on the ‘company's holdings deserve carefultlnvestl- i
S _gatlon. - The ‘camp weis abandoned only when the price of . gilver and lead fell.
s Fe L Bug, 'as sthted, valuable as these ores.are, and well worth developln ' the .
%;;3;'~fi Snsmaior future values ‘of this canp, in my opinion, are likely to lie in the.: A
A S Q‘developmeﬁt'p0551b111tles of huge todies of base orsé with<ﬂepth.- There is:
'no . reason to suppose that w1th all these surface_show;ngs mlnerallzatlon
= ) s withintthis “drea was notas 1n+en51ve a8 that indicated bv the large afor e RO A
PR e ~taot-metamorph1c and ‘metasomatic replacement orgs of the district, wiven ;'ﬁbf;ﬂ““”'
s e _‘the rlpht candltlons for the antrance and catchment of the mlnerallzers. -

el iIn lleu of the eas11y ”eplaceable llmestone and con51der1nv the
X 4»relat1velv 1nhosp1table nature of “the ande31te and Vesozolc sedlments to
'replacement some other fayorable: offsetting cond1tlon ‘mugt be afforded.
Vj@These requlrements seem to- hdve been met by the ocdurrenee of zenes of
" close fracturing and'brecc1atlon ‘ini these rocks, permlttxnr a dlffu81on of

o the mlnerallzlng solutions, and the formatlon of* dlsseminated ores in- :
“ .. breccia. One such. exwmple apparently, has been dlscovered in the large ore.

: ?body now belng developed by the‘Helmst reak Mlnlng and Mﬁllln Company.~';'.'

; In many ‘cases. conditlons recounlzable by the "eologlst B
,followed by systematlc arllllng, w1ll almost certalnly develop other 31m11ar;n
ore bodles on: the company'Sproperty. : PR A W

o Some confldently hold the v19w that the surflelal rocks of Ollve :
fCamp a4re: deeply underlain by the Paleozolc sedlmentary series. If so, then’v
‘bodies of. contact—metamorphlc and metasomatlc replacemsnt-ores i llmestone
where the relatlons to the. mranlte magma were richt, may occur:beneath
giean st O T Cam@ and tho company's property, quite as larpe or larger than_any P
s Y ofithe similar mown dep051ts of the Mlneral qlll-San Xav1er and rr‘watn Euttes a0
Mg S CAmDS« . ; : : X R S s

PRESEVT DEVFL@PMEVT OF THE PROPERTY

; ; About 1500 feet oP llnear work has been done in. develoglnp the
.ore body. This includes a,main shaft, 150 feet:deep, sunk in the ore i 1ts
botton aboit 25 fept from the footwall, ‘a. 70 foot shaf't in the ore Loqy,
Hnear the hanwlng wall, opposite:and 125 feet from the- main shaft,_and 8.::8521
S Foot shaft 175 feet: frOﬂ the main shaft and 125 feet alonr the hanrln* .,“‘ B
T.bwall 51de fron uhe 70 foot shaft. Drlfts have been run from all of these. e

i Tk

‘ --4 ‘rom the bottom of e maif shaft g drl t outt1n~ to the’ foot- *¢v~vf'{}.i
\,jwall turnsi westerly, in ore, :f61lowing the' wall. From this two crosscuts st T
“'have beeh carried into the ore. From: the foot of the 70. foot shaft 8 drlft /
‘hHas been runsdisconally. into, the ore. - The bottom of the 52 foot: shaft lies
18 feet from the hanvln. wall, in ore. From it a drif't has been: run both o
Lways, ‘one. dlagonally o Ene hanplng wa1l the other into ‘the body of Ehe ore.a-
(aee V@Olu 1cal sketch map) : :

GRE BODIVS OF ﬂELMET PEAK MINING,AND MILLING OOMPANY

The ore bodv whloh the: Cdmpdny ig devplooln underlles, 80 far

;ias yet outllned the westerlv eiid ok the bamden Now 2 clalm.a Here an e e

'"i‘elonvaue rou”hlv oval hillk; lons axis lying dbout 20! east of north;: PiETRE (O L e

'perhav fifty feet dhove the wash along 08 westerlv side, caps the ore Doty i '
The rock of whieh this hlll 1s composed, has -on first: 1nsnect10n the appears i fo o

‘Bnce, din texture and llght color, ‘of an altered rhyolite or gquartz: porphyrv.;
R, 1s pro*ably & nlghlv altered and SlllleleQ trecciated dndeslte. JEhigg e

s ‘1nterpretat1on is ‘borne ‘out by ‘the large anwular ma.sses of andesmte encountered
in uhe ore, noay beneath 1n mlne development. - 3 - : ' e

5

i




: 'be 1n forms recovnlzable a5 secondary sulohldes. o

: . This capping portlon contains cons1derab1e lead carbonate, sul—
phate and oxide; but below, within 20 to 25 feet carries in the grayish mass;
finely disseminated pjrlte, ‘then shortly in the angular spaces in the breccla

. the sulphides of Tead, zinc and iron gppear promlnently. The presence of -

considerable oulcite and eypsum, and the fairly friable eharacter of the
gangue, would suggest, on {fikst consideration, -that this _upper portlon','

; represents a partlally leached zone. @ But whlle I ev1dent that some
“.leaching ‘has occurred, ‘these lime minerals with some quartz druses may qulte
«as well have been produced by ascending hot solutions; largely robbed of

" their Hizh temoerature ore minerals at a lower level in. thelr ascents: The
_action ‘of the residual mother liquor may have ledched the ‘lime from the.
.feldspars of the andesite and deposited it .pertially as e carbonate and .

. partially as a sulphate. ' The ores show 1ittle -if any: secondary alteratlon

énd-all ore sulphlﬁes and certalnly have - the dopearance of belng prlmary.

However solutlons oy metals, produced for pr1mary sulphlde ores SRS
- in the leaching zone;, descendrnr and repreclpltated in ‘the-presence of abund-:'*
ant . pyrites, shotild a cain take the sulphide forms, but most’ of themowould

.r‘

; The brecclated zone carrying these ores 11es between two well #
defined steeply inclined fault planes. - The footwall on the southwesterly g
side is somewhat irregular and has an ayerage dip of about 85%. The hanging
wall dips at about 709, They. diverge in strike slightly towards -the west..
The width of:the brecciated zone, as- shown by the erosscut,: from the bottom

of the 150 foot shaft is aoprox1mately 150 feebe " The’ dlfference in dip+;
ofi'foot and hanging g~wall makes the ore body perceptlbly Wlden downward. - The
ore is disseminated through this brecciated mass. .The walls so far+as present
development shows, confined the ascendlnw mlneral solutlons and deflned the |
,upper part of the ore body. - ; : »

The ore in the drlft alonn the footwall on the 150 foot levei

‘réﬁjand in the crosscuts from ‘'it, shows a distinet tendencv to zonal arrange-
“ments of the metals. For the first three to four feet out from the walI

‘the copper content of the ore is high. The zine contént then increases and :

~then gradually the lead. - This arrangement is also apparent in the drifs,

- from the bottom of the Billings! shaft, to. the hanging walls s An apparent

exceptlon to this arranwenent ofthe metals is séen in copper-rich ore -

© encountered in the last 15 feel of the c[osscut extending into the ore

from the botbom of ‘this shaft, the copper values still. show1nr stronf el R
. the breast of the crosscut. o : ; s gl el s R

Bunches of argentlferous-tetrahedrltes are aonearlnu on. the 150
foot level and it is confidently expected, from many observed occurrences
of this ore, that it w1ll inerease 1n.amount for the: next IOO feet before
beglnnlnb to decrease.v, ; S #

The orebody, as dept1 is gained and water” level is approached

: may be expected 40" become of hleher grade,. But, as the'dre is primary,mo . -

.-real significence can be attached to the 9051t10n of thie present water’ level:
and an 1nfluence upon ore values, It is believed that as primary ore the :
values then obtaining may be expectid to hold %o depths comparable Lo that
of the larre bodies of contact—metamorphlc and metasommtlc replacement ores
of.the district, and to increase in size dovmward. Centrally, the lead=-
silver wvalues should be expected to persist in this ore body to depths a&s
grest at leagt ds in the smaller ore 'shoot in the.fault and flgsure veins:

of the campa - “Zine. should increase in amount before ~1v¢n~ way to the: copper-

1ron and 1ron sulphldes. ' : j : ;

: The wash along the southeast flank of the" hill “inwhich the-
shaft is sunk, eppears bto hawve ‘developed on a line of structhral'Weakness,
‘in the rocks and other ore bodies, in zones of shattered and brecciated
‘andesite should be sought by cross-cuttlng. When suffieient depth in “the
- main workings has been.reached with depth and consequent more intensive:

_nlnerallzat1on, such lateral ore bodies may become more or less confluent =
i w1tn ‘the present ore-body. '

C



‘NOTE::-

sketch map, of the'Helme

TABULATION OF ASSAYS :

Showing

Width - Cut,

The positionAqf thesé agsays is shown on the accompanying geologic:
tiPeak Mining and ¥i1ling Company, (See Exhibit "A" (a)
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Then anLng has been carrled say, to tne 400 foot level in the
mine, it might be. advisable to- drlft beneath the old Prosperlty Work-
"flngs cubting possible ores: along the contact in the brecciated zone,
. betwéen the .andesite and the lMesozoic sedlmentaries and openlng up

“ithe base oresof the Prosperltv veln at depth.

Knowledge galned in the continued devclopment‘of +he Jelmet Peak
ore body may be expected to furnish information of serv1ce in, looklng
ffor 51m11ar ore bodies’ elsewhere on the- propertv =t

“ The curv1n£ contaci between tne and651te and Mes0401c cla8ulcs
s reyarded as’ potentlal ore ground. A tunnel which has been started 1n
the base of the "Red Hill", near the western end of the South Camden.
- Noe:i2 eclaim, F..bO»o Se fron the Helmet Peak shaft, in a leached and

: . breceisted zone in this contact, offers p0331b111t1es warrantlng con=

1f-t1nu1nw of‘work.; ‘Should expectations be realized, and ore found with:
. depth. here., 1t w.ll probably lead to development of thls contact back
'around toward: tne mlne._

‘ There are other yood,surgace 1nd1catlons of metallzatlon on thls T
rblrge property, whlch shotild beigiven more study. I prophesy that eventually He
“a carsful geological study and mapping of the structures of these twelwe -
claims will be made, and a, carsful exploration with the drill be carried
out; for: condltlons indicate:that the chences for valu&ble ore bodies with

.*_depth are: exceedlngly good “in Olive Camp and on this" property in an area

ORE RESERVLS = .' i

whlch past developments have proved hlghlj mlnerallzed.,t

:f.

e “?om the preSent worklngs Mr Harper Superlntendent estlmates
ythat ‘there can be praduced 305,000 tons of milling ore; with &.Fross -
valus of $8.00 per ton. I have earefully gone over these estimates with i
him, both underground and on the map of the worklngs ‘and hmve taken s Wy
o wrehecle assays.' The accompanying tabulation cives these assays, footase ;f., &
Cand values and the numbers On the r‘eolovlc S“etch Man show thelr 9031t10ns..i:-'
If the areas out in. taklnu assavs Nos. l to 9 and Yored 14; in4£“
clusive, -and-No. 20, ‘representing the -50," 70 and 150 £oot levels
considered, 1t 1s belleved safe to regard these 8.8 rouphly deflnlna
w8 curved sone’ of ‘milling ‘ore; " 325 feet lonp,'approx1mately 40 feet w1de i

FLEge

: :_ and lOO foot deep, lying between the 50 and 100 foot levels. Based upon .

‘the average value per foot: of copenings available; thisg block - contalnlne

~100, 000 -£ons wWould heve & gross velue of $104500: per ton. As stated

i the samples are averdged according to the width of: ore. they represent

.and constitube as sccurate an average of this zone as the present
development permits. lr. Harper g estlmate is therefore regarded as

very conservative. « '

There are zones oft muchthﬂher crracle ore Lhan thls average- for
v example ‘assay No. 8, eut across 14,5 feet, ruwis: §14, 883 “No. 95 aeross . ui
ll.7 ﬂeet, $16.611 and No. 13, across . 4 5 feet 1887 .

lany other assays have beon taken, especially in the main eross—

L euty from the foobt of the 150 ‘foot shaft, These -all show a "eneral
'mlnerallzatlon of this large: brecciated zone, tho not of a grade High-
—eriough for mllllnu Ihe present development, con31der1ne the size of ;
the orebody, cannot be considered as more Lhan_lndlcatlne a part of the:
‘milling ore which will be found bétween the 50 and 160 foot Isvels. ..

R S




DEVELOPE_ENP ADVISED" s

. 80 foot 1ntervals, Prom:the footwall across the ‘ore body. Then gs soon as

: -should raise the grade of ore) fac1lltate selective minine and milling. of the

b w1ll requlre experlenoed competent mlne operators leaner for results., Eh s

PRESEN T B QUI 1 IENT

The present arift in ore along the" footwall 'on the 150 foot level
shotuld be carried on-in ewploratlon of ‘the ore in thls dlreotlon.v From thls i

“draft a creosscut should be driven to - & point bensath the Ellllnss (the 52 i N

foot) shaft and a raise made connect1n+ through® 1t Wlth the surface.

: . The fain. shaft should be sunic asﬁaoldly &g poss1b1e to waterlevel
probably another 100 feet," The footwall, allow1ng for diLp, should here be‘} -
perhaps 10 to 12 fest: from the bottom of ‘the: shaft. -Cutting 'to the footwall
“drifts should be run both,ways. & grosseut also should be driven from Bhe o
shaft £o  the hanglng wall, and other ‘crosscéuts made on-either: side of p at

development permits, a rdise should be driven frorm thls level to the 150 . :"
foot level %o connect with the tllllnes shaft. e s

, The Bllllnws shaft thus - deepened will Ahen 1nsure oood ventllatlon
Lan dradnage of the mine, &nd alsc can be ‘Used in‘raising waste, thereby
rellev1ng congestlon at the maln shaft whlle nandlrnv ore.' ~

Thls prowram carried out besides preatlv 1ncreas1ng ore output

ore; and at the same tlme furnlsh ample weter for mllllng.«

N L ek

S8 The exploration work belng done in the breoclated and leached =3
zone at ‘the' contact between lMesozoics and andesites: at the foot of. the "Red ot ban w1
BT, on “he westerly end of the South Camden Nos 2 clalm, should be con—*"""’
tlnued - a shaft sunk and o crosscut run. : 'g, R g Rl S

Wor tne development of °everal other ore pOSSlbillthS observed
on thzs property, plans later can be evolved. et

: Sufflolent capltal should be assured before thls program of
1mmed1ate developpent is started to 1nsure 1ts economlcal executlon.vfmﬁ

All development worlk: shoul be pushed as fast as pos51b1e to place
the mlne ona large produeing. basis, in the shortest’ possible time,. Thls :

S3 ‘ Much credlt is due ‘the present Superlntendent Mr. Harper for ijffssfl :
- the able mannerin which he -has ‘succeeded, underpreat economlc dlfflcultles
“in. openlnr up and slfxowlnrr the merlts of tne property

Detalled aeolov1cal maps ‘should" be made of :he surface and of ‘the e
" present workings, and the map kept up to. dﬂte as & EUIdG to the . most eoonomi-ng,;T."“
cal development of the property. Sl By et

: i The developnent work should be followed closely'bv accurate and
systematlc assayingy All of the data thus secured should be placed on an *

 assay map for foture referenee to. further insure  the economloal mlnlnr of

»

“the ores as' oeveloped and as-an a1d An the openlnv up of the better
sections of the new Zrounds” ° Sinl :

Accurate hetallurglcal tests should be run on averase fepresentative
lots of the ore; by a reliable metallurvlcal enrlnoer % Ah) determlne the best
met.ods of treatnent before selectln_ e3u1pment for‘the mlll ]

7

. The present nlnlno equlpment eon31sts of a 50 h.p. Commerclal :
Pngine, an 8% X lO" Rand,Duplex Compressor, & 6 h.pé Falrbanks ~ Morse

y’¢*101st1n@ nnvlne =8 Stoper Two Jacxhammers two mounted rook orllls (all of &

% ;Ingersoll -Rand make),{and & :Denver: Rock Drill, The.150 foot, compartment ‘f"
" “and. a half; Maln‘ohaft fsiowell timbered.. . A No, & Worthing Blake Knowles’ ;

- type pumpiis installed in this shaft at the 150 foot level and it is.

“equipped with air and water ‘pipe lines. There are about three ‘mine buokets.

" ‘There is also & 1500 gallon water tark. A Ford, one-tonm, truck, owned by
'aﬂthe conpany, is used for haullnz equlpment and. supplles from Tucson. ' '

- 12 - v




ADEETIONAL EQUIPNERT REQUIRED

'thls Sh&ft»lu can he used in ra131ng waste from.the 150 foot leVel.,ou'-

“dn this ‘development should cover a considerable’ part of the expense of -
"operatlon and 1ncreas1nely so as the work 1s extended 4nd. new faces are
,.opened. A e Se i e el P ,‘f,w<--gj‘ s e

= WlTER AND TIMBER

A larger h01st will be requlred in deepenlng the maln shaft to

"_waterlevel and to handle the ore and waste When - deVelopment starts 0N the
. deeper devel.  The 6 Bepe hoist now in use should be. Jinstalled at the

Billinfs shaft.s Then as . soon a5 & raise has been. drlven connectlng wi th

: As soon as drlftlnp and crossoutt1n~ on the new level has been i
started 850" dore pilot millsshould be. erected. » Milling ‘of the ore mined: “Fy R

‘*ﬂf The 1OTE reserve of 105 OOO tons ostimated from. present oevelopfif°

f"ment i 11 supply ‘e milliof 50 tons capacity,,w1thout allowing For lost
Aﬂ;tlme over flve yearsi: So soon as: sufnlclent water has been assured, the ﬁ“ i
jcapac;ty of the. m111 can" be inereased. by addlng 8 second 50 ton.unlt. m.“"

i adequate for milline may: be. expected from.development of the ming at a depth;,;f"“‘
not to- exceed 500 zt’eet,-k,-,,L 4 : ‘ » : o

CONCLUSIONS'

'Justlfylng llberal flnanclnw for: the purpose of further. development. 2 ha,ZV%:-‘f; T

G 1mprovements made: in,the milling” of such complex ores, & £ood proflt is
“mssured from the large tonnege: of the present and hetter srades. of ore,

f;VOther ore bodies of these metals, of the shme-order of magnitude,. existing
Lat, deptn in-0live Camp,: The- central p031t10n of the Helmet Pesk Mlnlns and

ﬁ'fof their . ore body has already made, and’ other strong surgace. indications; 5
-~ found .on their large lioldings, warrant COnfldence that their runlng operatlons
;Wlll meet with aratlfyln? eeononuc results. 5 ,' R :

'TUQSon,\AriZOﬁe;fa'i :
v Aupust 26th; 1926,

From ev1dence derived from mining’ on adgolnlng propertles water g

, ‘Timber and fuel W1ll have ;to be hauleq elther from Sahuarlta statlon,
8 mlles, or from Tucson Zl mlles., Ay S et

The present development work ehows & property of gredt oromlse

; While the present worklngs have shown the ore exposed to be a -
portion;: merely the apex, of a large ore body w1den1ng dowmward, the: work

- -cannot be considered as in any dlreotlon reaching the "1imits of the ore
L Z0Ne WorLa s suow1ng how large the area underlaln by ore mxy*oe.

o

Ample cneep labor low haulare and SﬂlpplnF costs end ore bod&es :V,,.1; s
permittlnE of ‘cheap stoping methods in. mining and other eond;tlons ag favor- e i

‘;"able as in other’ camps. in the country, all make fOr reasonable mlnlnz end
;“lmllllnufcosts., S5 ‘ :

Under average market prloes of metels and the compar&tlvely recentiy

whlch development mav hes confldently expeCUed E ol open up at depth.:

The larve number and w1de dlstrlbutlon of strong velns Whlch have

4 been mlned superflclelly for. their rich lead=silver orés in Olive: Camp,

- proves it beyond guestion . to be an éxcepbionally richly mimeralized areas ' = . o
e Thad those veins. in the majority.of eases. Jdead: down: ‘tg much larger bodiés of A ‘;:j:;
'1}:commer01dl base ores has been explained. The large bodles af contact-meta-afi‘ﬁi g

~morphic and metasomatlc replacement ores: of copper and copperhzino sulphldes S s

mined in’ contlguous camps,, “point,. with a hiegh degree of probablllty, to

Milling Gompany's property, in this area, the exécllent. show1ng deVelopment

N 3

St S m~".crq,:SARLE e
\N*;fMlnlng Geologist
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The property of . the delmeo Peak Mlnlng % Milllng Company is sxtuated in the “'_
'uell known "Ollve C&mp sectlon of the Pima Mlnlnw Dlstrlct lea County, Arlzona.o

Sltuated a distance of about 21 mlles in a Southwesterly dlrectlon from
"Tucson the propertv is ea31ly acce551ble by good roadss ; : :

g % well malntalned hischway, leadlnr fron Tueson %o Sahuarlta Amadov1lle
‘Nogeles snd othér points on the Nogales Branch of the Southern Pacific Llnes
1passes w1th1n #mlle dlstance of: the qelmet Peak Company s property. : 5

ol fOOd road connects Wlth the: nlvhway affording. avallable 541pp1ng polnts
alonv tne line as may be requlred. : : . : <

o The. Twin Buttes Camp, twc or fhres ﬂlles ko the Eastward has rallroad
“connection with the Norales Liné at: Sahuarlta providlnc 8. convenlent outlet for %
the su;r-rm,zndlnrr country. g ; < :

PROPERTY dOLDleS

The property held by tne Helmet Pea« Company, comprlses ‘a group of seventeen ;

e mlnlng clarms.

'7Qv_mentar1es arnd basal aggreNates show. ev1dence of exten51ve 1ntrn51ons by 1ater

Fiea

Seven of these claims ‘are patented and the oalance are belng held under
: ,contlguous ¢lainm 10catlons. : ;

GENERALfSTRUCTURE:,KV

The surface ground of tne propertv lies malnly W1thin the area of older l
- Andesites, althoughiin some parts out-cropplngs of hlghly altered sedlmentary
rocLs are in ev1dence. ’ ; : ; s
Con31derable foldlng and: shearlng action is observable and the older sedl- »

igneous rocks.‘

lhe metal bearlng areas are found in the brec01ated sectlons of the Ande51te,“

e dv*regates where ‘cross faulting and shearlnp ‘has accompanied the intrusion of

‘Granltlc and Dlorltlc porphyrles and the subsequent adJustment 1n place..

. The m;nerallzlnﬁ solu+1ons hawve undoubtedlv had thelr orlgln in the under- !’ L 5
lying intrusive mass and in their migrations therefrom have caused & partial .. = = P St
_.replacement of tbe contlguous formatlon in ‘sueh partsias were: favorable for that

'actlons. s

ORE OCCURENCE

i The mlnerallzeo area: Wathln whlch thevost 1nportant development'work has A
- been done-lies w1th1n an extensive shear zone having a Southwesterly ﬁortheaster-.a;'y

Hv'.lJ trond throuvh the &mden No. 2 and‘Elsle Clalms.

4 Secondary flssurlnv and’ cross-faultlng accompanylng the shearlnr ana»adgust— T
ment periods has resulted in extensive areas of brecciated rook mass which furnlshedﬁ”f 2
favorable locatlons for . replacement action and the dep051t10n of foré. bodles. i




r

_The boundarlespf the shear zone, ouullned by the surface and undervround
development indicate a zohe of mlnerallzatlon approx1mately 200 feet in w1dth
w1th a lenntn traceable for several hundred feet on elther s1de of the Worklng

The ore measures outllned by the present stape of development lle within' the .
shear zone, ‘with ¢onsiderable regularity and demonstrate that mineralizing solutlons
~have traverseo certain series ‘of flssures clcselv related: to~the faultlng and.
1ntru51ve derlods. : :

Replacement adtlon in brecclated areas and favorable sectlons of the sheeted

‘Andes1te by ‘solutions bearlng Silver, Copoer Lead and»flnc has formed the ore

bOdleS now exposed in the mlnes.

Extended developmenu Wor' has empha51zed the relatlon of the cross fractur- j
1nw and sheetlng of the rock mass to. ohe nature of “the ore dep031ts. :

Throuyhout the underground worklnws s shown the tendence for the better

“cldss of ore to be found in the sheeted blocks aQJacent tocertaln well deflned
-shear planes or flssures. ‘ ;

i This. condltlon is analagous to the. oceurrence of replacement ore bodles ind
the sedlmentary rockse :

- CHARACTER OF. ORE

: The ores developed at: tnls time are essentlally complex 1n natu“e; but are

-not refractory in character._

'Tests have shown that the ore WOdld yleld readily to modern metallurglcal
treatment. :

The valuable m1neral~ Galena., Chalcopyrlte ‘letrahedrlte and Sphalerlte‘
“ocour throuwhout the ore measures in the-form of dlssemlnated mlnerals nodules
and segregated masses. : i ;

A stronr tendency is shown for 11ke mlnerals to group to gether that is;
“to segrerate 1nto nodules and lenses of separate mlnerals.

In some dreas tne Copper-31lver mlnerals will predominate in value and 1n

- orhers tne Lead—bllver or Zlnc-81lver Wlll ‘predominates

It is the accepted theory, thats in this sectlon of Arlzona the copper minerals»l

W1ll finally replace the Lead Zine minerals at depths approaching the origin of
‘mineralization and that the resultant prlmary ores will: be essentlally ephes
bearlng. ; : { : :

The. more recent development on the Tower levels of thls mine substantlate
_this theory 48 the proportlon of ‘copper mineral in the wnaltered primary ore is
gradually inereasing asthe work approaches the underlylnu Granltlc rocks to the .
Southward and below, . , T

As this: basal structure is: approached b depth the degree of mlnerallzatlon f'=” #
' and proportlonate value of the mlnerals snould be Jncreased.— TRt -

: Nelghborlnr mines.of the TW1n Buttes area on the East and the llneral Hidl:

: area on the Worth have at tlmes ‘produced large quantltles of high mrade ‘eopper ore. %

Thelr ralatlve posltlon is closer to the basal granltlc rocks than the work-”

- ines of tne'Helmet Peak -Compeny and it is - therefore safe ‘to predict that the

latter oompany w1ll find mlnera11z1nr conCLtlons at a dower. peolo~1cal horlzon.u'




C&mden No. 3 Clalm anu the E181e Clalm.

fglateral develepment werk. i

E ' The. Zlnc Shaft abouf seventy feet 1n deptn has been suna nea the westerly
i edve of the ore zone.JrJ_> i o . . T
,:ur Shaxt ko..l oﬁ ’he Camden No. 2 Claxm o £ 600 feet .LJ&epth well/tlmberedr‘
g'the full lencth, eq ;ppea width statlon platfbrm 1adders and &11 accessoraes o
; neeessarv for development work or'mlnlng. RO s bed e S

o Sh&rb'ﬂc. > on the Elsxe Plalm about fxve hundredlfeet Southwesterly from;v.f5~
,Shaft e A 1s 400 feet in depth well tmmbered all the way and fully equipped

ffor work‘ L

Lrlbutary to Shafts No. l and ho.f IgbqufféSOO’féetggﬁﬁiaféfalﬂmab”BeeﬁLdone-

ORE KLASURES

Buring'&n course uf development a number oP assayrsamples—have heen take
- from time toitime. in ordar to determlne %he tenure ofﬂ metal coﬁtent and value:v
”é of ores engoun»er e , : , 55 1 ' et s ;

" malnlY?sempled.

4.Approx;mately flfty percentrof the lateral development fooiﬂ mﬁgﬁs;aiéem,n:: o

tiﬂet mlneralizatlon and ﬁas been sampled &8 ere.lvcfl S gt i ‘ffie<1»'{;f*
: Ow1ng o the fae& that the varlous ore areas outllned on ‘the levels have"‘e

' not ‘been oonnected up dlrectly with upraisesior zlnzes the actual th;o&ness of

the;qre areas whlch would govern the actual amon t of ore contained 1n the blpcks

50' LEVEL - BILLINGS SHAFT & 150' LEVEL

mh.e avallable ore 1n the Billlnrs Shaft area ané sections of hhe 150‘ Level
of Shaft e ¢ 1 has been prevaously estlnated at 100, OOO tons.fﬁ: s

An average of assays shewn on thls seotlon '—'QHL;H'

S

e Gold ; ?'t Sllver‘f¢7e“: Copper
-‘" 001 OX N g 1 2 OZ ’,'0256’ :

Sllver
7 s 07 e
A 3

COEE







Loca’elon : i s Estlmted Tons f: :’ : , '.‘Gross per tOR:T' i ".GI‘OSS valuef?'f." £

4760, 000, ooii
811500400

100 ooo"l’;*i””’f» g g B E

50' & 150' a7 : ek P g
2501 Nort S BE oS T T Rt B,

; : 100 OO 2.5 g SR ,7.57 SR R :1737#a’QOOK_..OYQe;\“'-5'“,:.”".-;
2500 b 300" No._Z;.»,‘ 15, SBob. o B g el it G Bahatianids o K8
148001 Yo ASG a2 L[5 008 e e ol AptBsl o Lo T Ll T R inn S
2001 Shafs No. ”1:“‘ff 5,0001; f' g s et 58,350.00
260,000 il ;;{;;; ;»‘;”}-;fkﬁgf‘~572 056 200.00»

VL~ soo' LEVEL snarf

temporar: y_lmpassable gondltlons there can not be deflnitely descrlbed at the'_'

becomes mbre rewular and comformable and the: ﬁctlon of c;rculatlno wator not so @a

ev1dent. Lo G e R ; : Bt i :
' some i se ctlons and

undoubtedly$a continuance of development at thls level would beof vital 1m-*'*-

- portence and furnisl valuable data rhvardlng the possmble change in the. mlneral- 3ff3ff'ik

121nn aotlon at 1ncreased depth.,

SELECTIVE I&'IINI‘N“ L ARl

;,»‘\

Taken in: t;efag@regate the 1ar°e tonnass represented in the oreé messures is . -

~of & grade which antlclpates the recovery of uhe metalllc values by metallurgl-f T
cal treatment. fggv : =i : S o :

.‘ -

:fv91n areas ceTtaln sectlons show sampllnr value sufflclent to:sugvest
ibility of developing and. minlng these sectlons separatelj an& 1n01dentally
blockang ouithe true ors . meaSures.',K_, : ; : : : o

Along thls llne of development an upralse could be drlven from the 400‘_ P8 e
Level % ‘of ‘Bhaft No. 2, at’ the point from which s&mples Noiw 404 and 40 Were:
SRuky to follew the 1nc11natlon of the sheeted ore denOSlt toward %ne SQO' Level

.- aboveV

bty Inﬂa sxnllarimanner an. upralse eould be run.from ﬁhe oOO' Level to tha 250’:f
el Level above tQ rood advantaﬁe.,- j v et ~ 2 e o :

Uvralses followxnw the apparenb slope of the ore d69031ts from one level
to ano*her wuld add valuavie data concerning the p0351ble contlnulm qf‘the s

;"-_ ore.: aedles 1ndlcaked at tne varlous levels...,

g In %he area trlbutary to the Blllln*s Shaft Cvood aséay values.are shOWn SR
' and 1t 18 reported that, commercial ore: was belnr uncovere in the lower worklngsﬂ‘
;iaﬁ an earller tlme. ;H ot o ‘ ¥

; It'seems that certaln sectlans could be mihed selectivbly;at a marrln.of aeh
1prof1t elther throush the shaf® 1tself or bv conneetlng up W1th the undervround*‘*f




;5x tratdon of the contalned mlnerals._j

GENERAL

, It A tne consensus of oplnlon, ﬁhat, the futur, £ this property, S Bl

l:lleht of a. potential Sth‘ln mine, ‘depends on the degree of . concentratlon of thej.‘u;‘,gf
‘metal. content either throuwh g7 cnnstructlon of the oounderles of & more. reneral
‘sevregatlon £ tne mess value at an 1ncreasee depth.‘;..ai-; :

S *-rron “the' resllts obta;neo fron the esten51ve development work that has been
? done upon the property to date, it is ev1dent “+that the factor of 1ncreased depth
S erolorablon 18- of prlmary 1mnortance. 4 :

' It is assumed in reason, that mlnerallzation w111 become nore 1nten51f1ed
o as the P urce thereof e approached and that ‘figsures and sheeted rock masses:
""w111 become more 0'enerally ore-bearing and vhow & relatrVelv 1nereased concen— 5

T

,fThe origin of~the mlnerallzatlon undoubtedly lnes-w1thin & gOne between "

ﬁf':the of¢ ‘ares now manifest and ‘the granitic sill which underlies the sepies, and |

. the m1nera11z1ng flssures may be srmplv orfshoot° from.mucn 1arper ore bodles
below.»'V- ; By : , o

, _ To effeotlvely prove the truth or fallacy of the supoosxtion & vertlcal
"sectlon of “the. rock Series to the Granlte 5111 beneeth should be obtalned.

Thls could be arrived at most economlcally and effectlvely by drllllnv the

The lovlcal &CblOﬂ would be. Ho °end dowm -8 drrll hole as & pilot, from some
”Uolnt of vantase and: “the subsequent development be reeulated aceordlnw to the ik
reSults obtalned ?rom the drilling. il 4 e - et 2

o s

Judgln from the large arée and tannage of mllllnv ore row exposed in the

‘J”b-mlnes, itiisia lopical belief. that oves of “more ooncentrabed mlnerallzatlon Wlll,ﬁ-A e

5;75unuerrround to. carry on nlnznr and developnent operatlons.-

'fisurely be found at Some. 901nt in the ore zone.

E%UIPIIET” &. mAC TI\'ERY :

The mines” of tbe Helmet Peak Gompany are well»equlpped on: uhe surrace and

\ Shaft No, 1o burface equlpment 00n81sts of 8, 28:H, P.-Falrbanks Lorse aasoline”b
VHblst o .P. Commercial. Gasoline Englne'w1+h duplev belt drlven alr compressor

‘1,-b1aoksm1th shop and. neeessary tools.

: f, rhe maohlnery is well housed and an offlce bullding and small cook shack 1s
‘~xprov1oed.~ » o oA :

i Shaft Nos. 2 burface eqqument con31sts of a 25 s P.\Pelrbanks:Tbrse c'ecsohne |
£ holst and a Chlcago Preumdtlc not head gy oompressor.';" <

Both shafts heve mood headframes dumpingbchutes and surfaee e"ulpment for : ;
handllng ore and waste and pumps dre imstalledwin: Shaft No. l in favorable 10cat10ns.;~?3
i to handle all water encountered 1n both shafts. ’J
_ An adequate equlpment s melntalned for drtlllnv in elther or both snafts or ff
trlbutary l&teral work. e a o = Wy b 3 PESE : : :

: All arr&noements ure made qo bheu develooment WOT k or ore extraotlon could
be carried. on effect;vely und economlcallj on & scale commensurate w1thruhe 31ze ,‘
of une plant and equipment. W : s : R e

QVWeEPeetfﬁily»submitted7-5
‘/Slmned) J.“. lebey

"Lucson ,nrlzona f' ot '}v".‘ A S ?evlstered hxnlnr En ’r.,
'-ieptenber lsu 1“27 Tl e s ; IF
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UNIVERSITY 01 ARIZONA
. TycsoN ‘
COLLEeE OF MINES AND ENGINEFRING.
5 @E,P@TMNT" OF GEOLOSY AND LINERALOGY
| . Drs Reymond J. Leonard: '
‘ ‘ r;;ﬁOVeﬁber-2lsc,‘1929.i
lr. Albert 4 Frltz éivilgEﬁgineer;> e i ‘
‘Tucson Arlzona S

= ;baro81r;, 'f
¥ s &ccordance w1th your request I have presented an oplnlon on certaln
‘phases of the gedlopy of the Ollve Camp arsa of tne lea Mlnlng Dlstrlct lee it
ZCounty, Arlzcna. . :

: It is the 1ntent1on to dlscuss here not the detalled geolog ¥ of 1nd1v1dua1‘*
.'propertles but’ rather the larger geological features of the aresa and district i
.renerelly, whlch.are of fundamental 1mportance in the matter of ore: occurrence.

: The dlscus51on and oplnlon are baeed on brief personal observatlons made:
in the field, aided by a study of reports prepared by mining englneers and’ geolo-
Eigts: for: minlng companies, by reports and waps prepared in the course of- advanced
“degree studies ‘by graduate ‘students’ in Geology at the University of Arlzona and :
by ‘the llterature and wovernment maps of\ the area and region. ; :

: , The rocks of:the 1mmed1ate area comprlse Pre—bambrlan ( ) granite,

. “Mesozoic (Cretacecus) arkosic sedimentary beds, intrusive granitic rocks, and

. voleanic rocks which are chlefly andesite. The voleanics are either late Cre-
L.-taceous or early Tertlary in age, -Just outside of thé arca, partlcularly to’ the
northward occur thick formatlons of Paleoz01c llmestone and quartz1te. :

" The magor structure of the area can not be deflnltely determlned by

g avallable surface and near-surface geolovy.; Lt 15 clear however, that a great
“amount of fracturlnv accompanled no- doubt b at least some fau1t1ng has occurred
throughout the area. i3 R : :

It iss p0531b1e that foldlng is the. most exten31ve type of 1 mlnor deformatlon
w1th1n the area and: the cause of fracturing: and faultlng. Or it may be that the

..~ fractures:were eneraued by stresses resulting from:the uneven settllnw ofa: largev

“orustal block follow1nv the transfer of a large volume of volcanlc material £rom

g depth-seated to superficial positionss : Or perhaps vertlcal upthrust of 1ntrud1nv:'f 

& magma.s may have caused i’racturlnq and faultlng

Nlnerallzatlon apparently has been widespread. The rocks alonv fractures N
‘observed, ‘whe ther: on the-surface or undersround, ‘have been more or less extemsively. -~ .1
altered. OUre depesition, in veryinz dezrees, seems to hive oeeurred: wherever & master .
fracture was avallable to’act as a channel wav for ore=besrine solutlons., The -ore - :
‘deposits, ure, in the main, of ‘the fissure= filled type, localized along maJor fractures,
ot the 1n¢ersectlon of fractures, and in brec01ated zones.

It is falrly certaln that intrusive pranltlc rocks underlle at varlable
depth the entlre disfriet of which Olive Camp area forms a .part, | ‘These intrusive e
. rocks were probably the' source of all primary-nineralization‘in:the dlstrlct. The =
ore dep051ts that have been deVelopeo in the past in the Olive Camp area. Have been
chiefly small. high-grade: silver-lead bodies, formed malnly by fissure-fllllng, but
. ’perhaps-to some extent by wall=rock: replacement, in the mear-surface Cretaceous &
sedlmentary and volcanlc formatlons._ ‘In areas to the north and syuth” 1mportant copper
~and’ zine ore developments have been made and from which corisiderable” ‘tonnapes of ore
have been mined: rn the paet. These depogits are nrinclpally replacement bodles 1n




_" Paleozo1o 11mestone. It appears ~therefore; that’r place;
.ﬂ;,form the 1mpertant type of ore deposlts for'the dl trict.

‘”;formlnG that structure thus appea Etb Do the<essentlal questlans'relat1Ve L
‘;probablllty of exten61ve ore 0ccurrences at deptn 1

4 : | ' ; 'swg?s.tirga property, pige:
“isets forth certaln evxdenee'and B statement of. bellef”thaﬁ limestone dogs occur be-

"ﬂ‘lowjthe superfiblal Pormatlons of the area. That, there is moré than a possibili
o thet theses Paleozoic. 1iméstone formatlons doexist beIOW’the surface- formatlons in

‘Hé*Ollve Camp.ls not an 1dle ‘ -ﬁement nor one made for. ¢onVenlence.

e Tne 011ve Canp area. appear
e a &ewn-warped (syncllnal) ‘or &’ down-F

,conformltv, as “the firs% caSe suwﬂests Lhe lzmeétones extend
unlnterruptmdly below the Ollve Camp area. In the event that»

rnhere 18 some ba51s o' ‘ourée for eXUectlﬁT thsg

"Afﬁe“elopment may dlso

"commerclal ﬂrade and 8126.3

,area Mhus>resolves ltself, 1nithls oplnion, t@ flrst aseerta1n1nv>bhe présenee or

' ?of underlylnh 1imestone beds.

L drilding: oper&tiens. Andiin so d01ng, 1f ﬁhe 1ocatyon of ) \holes is carefully\

%

plannee At ds probable khat relatlvely'near-surface vean or bréco;a ty‘




