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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: PROSPERITY MINE GROUP

ALTERNATE NAMES:
HELMET PEAK GROUP
CAMDEN
ELSIE
TIT FOR TAT
SAMM’S CLAIMS

PIMA COUNTY MILS NUMBER: 237

LOCATION: TOWNSHIP 17 S RANGE 12 E  SECTION 9 QUARTER SE
LATITUDE: N 31DEG 57MIN 09SEC  LONGITUDE: W 111DEG O06MIN 21SEC
TOPO MAP NAME: TWIN BUTTES - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
LEAD  OXIDE
SILVER
ZINC  OXIDE
COPPER  OXIDE
GOLD  LODE
BIBLIOGRAPHY:

ADMMR SAMMS CLAIMS FILE
AZBM BULL. 189, P. 137, 1974
-ADMMR-HEEMETPEAK MINE"FILE™
AZBM BULL. 125, P. 90

USGS BULL. 725-J, P. 464
AZBM BULL. 156, P. 49

ADMMR BOBBY FILE

ADMMR WHITCOMB FILE

ADMMR DOGTOWN FILE

ADMMR OLIVETTE FILE



PIMA COUNTY
PIMA DIST.
T17S, R12E, Sec 10, 11, 14,15

HEILMET PEAK MINE -

ABM Bull, 125, p. 90
USGS Bull. 725-J, p. 464 (Prosperity Group)

ABM # 156 p. L9

ABM Bul. 189, p. 137

MILS Sheet sequence number 0040190367 PROSPERITY MINE GROUP
USBS Bul. 725, p. 424

MAP - Upstairs in the ABM rolled file boxes - 1 claim map under the name Prosperity Mines

See: BOBBY (file)

dogtown (fi]e)
Whitcomb (file)
Olivette (file)
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TABULATION OF ASSAYS

f

NOTE: gg:tg%sriﬁgg?n of these assays is shown on the acc;émpanying geolo.gic
Number % 4 % Oz. 0z. Width ; ? ARt LBES%
of __ Bonus
Assay Cu. Pb. Zn. Au. A, gut ; Then 4 Now Bagis
1 1.05 0.2 1.0 Trace 0.5 6.0 ft. $ 8.09
2 0.20 1.1 1.4 " 0.5 21.0 * 4.89
3 046 1.0 1.6 % 0.6 9.0 5.79
4 o.40 1.0 3.2 0.01 1.6 9.0 " .80 $13.23 $17.72
5 0.66 1.4 2.5 0.02 3.4 5,30 10.55 16.05 20.01
6 0.65 1.4 k.0 0.01 1..& 6.0 11.52 17.29 2%.29
7 o.41 1.2 2.3 0.,0L- 1.1 B.7*® 7.55 11;53 15.0%
g 4,05 0.3 1.0 0.01 2.1 1l4.5 14.88 22.66 28.41
9 1.62 2.0 3.9 0.02 3.8 11.7 " 16.61 25.28 32.23
10 0.05 tr 0.7 0.01 0.1 14,2 v 1.43
11 0.61 0.4 1.5 0.01 1.2 k4.7 .58 |
12 2.11 0.2 0.5 tr. 0.8 5.0 7.52 11. 44 14.21
13 4.92 0.2 1.8 0.01 2.7 k4.5 u 14.87  28.61 36,24
14 2.75 0.2 1.8 .01 2.0 2.0 12.17 18.325 23.66
15 0.59 0.2 0.9 0.01 1.1 12.0 Y k.22
16 0.25 0.5 2.0 0.01 1.2 12.0 " 5.48
17 0.15 0.1 2.5 tr. 0.5 12.0 " 4.59
18 0.05 0.1 0.5 0.01 0.2 13,0 " 1.39
19 0.11 0.3 1.8 tr. 0.4 18.5 3,74
1 ol o M 3,08 13,
A L
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o ACCOMPAY IS ARE REPIAT el _»;7 trge

TABULATIOR OF pB8AYB_ oy SARLE REPC R T -

HOTRY  The position of thess wesnys 18 shown on the seguupanying geologle
sketeh map.

&‘«.i'mg}faer P | % o V. Oz, Width ""Si H(} Al o h’tj:'ﬁ?m
ABBEY Qu, ¥Pb,  4n. Ae A gut o Then Now Bowie
i 1,05 0.2 1.0 Trace 0.5 6.0 . ¥ 8.09
2 0,20 L3 L4 * 0.5 21.0 * k.69 f
3 o.46 1,0 1.6 0.6 9.0 " 5,79 '
b 00 L0 3,2 0,01 L& 9.0"  B.BC  §13.03
) G.66 LW 2.5 0,02 3.4 Hyow 10.5% 16.05
b 0,65 1.4 4.0 001 L8 6.0 11.52 17,29
7 641 1.2 2.3 0,01 1.1 BT v 7.5  11.53
8 & B.0% 0.3 L0 001 21 145 14,86 22,66 2&.@;
g Tl.62 2.0 3.9 0.8 3.8 1L7* 16,61 5.2  32.23
10 0.05 tr. 0.7 000 0.1 k2w 1,43
11 ¢.61 o 1,5 0,01 1.2 A7 5,58
12 2,11 0.2 0.5 fr. 0.8 B.O ¥ 7.52 11. 44 .21
1% 4,92 0.3 z..%wwa}.dl 2.7 .5 18,87 28.61 76, 2l
W 275 02 L8 0.01 2.0 lzor 127 1835 2366
15 0.59 0,2 0.9 0,00 1.1 12,0 ¥ 422
16 0.5 0.5 2.0 0.G1 1,2 12,0 ¥ 5. 08 &
17 0.1% 0.1 2.5  tr, 0.% 12,0 " b, 59 |
18 0.05 6L 0.5 G.0L G2 13,0 ¥ 1,39
19 ¢ 11 0.3 1.4 sz, 04 18,5 % 3. 74 \
Iy
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CAMDEN MINE i CAMP, ARIZONA,
ABSAYS AND ANALYSIS UﬁﬂTIFIGAﬁﬂﬁ ON 280 ¥1, LEVEL,

Feet indiocate dimtance to face of drift from ehaft oross-cut,

ggru m,gs

Then P

#6 Kagt Drift QOOLD  SILVER  @OPPER LEAD 2ING (.. AQUI9ES -
26 £t 01 o7 W08 248 1.4  § 6,67 $11,61

_tﬁ Eaﬂ% Drift .

™ 01 ,8 o312 3,6 21 9.67 16,79
ﬁg Zast Drift

» 01 o7 00 Be6 6.8 15,56 20,64

East Drif _
N 01 8 +02 1.8 6.2 1l.28 17.77
{9 gau% Drift
" 08 148 02 2ed Tl 1387 2397
#10 Bast Drift
‘ ™ 02 9 02 2.4 5@6 12,60 20,66
i% vma%a Drift |
 & § .Ql 1.0 002 101 6.3 11.20 1?065
g5 Drif
. 08 1.2 tre 1ob Be2 10,58 17,10
1 A
o 03 1.6 W25 By T 17,01 27,77
t Drift
; W ’QOI Dg 005 2@6 ‘15 11.25 18’62
#l4 B
6%~?§§%ﬁtt Widagol ,8 : +02 e 6.6 18,76 28,08)
glﬁ Best _ ,
v 01 +6 06 1.7 Bed 6469 11.24
¢%% Eag% :
Tt wide .02 Gl LeB 2.6 3,8 16,60 28,61
{2 |
orved ore 03 16,1 Sed 0.8 33,70 69,13
$18-C4Cof2Enet 403 2od o Bal | 4,6 16,35 30,32
#LgﬁISOft Went .02 1.2 #08 249 340 D43 16,99
%%% West :
o 190 £t L,02 B2 +0B LoD Ja1 8,08 13,90

é%ﬂ Wept :
' oo L90%t. W02 5 08 £.6 P 7.68 13.76
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Uuiversity of Arizona

TUCSON 25, ARIZONA

August 8, 1958

COLLEGE OF MINES
ARIZONA BUREAU OF MINES

Miss Henriette Miller
6708 E; Cooper St., .
Tucson, Arizona

Dear Miss Miller:

Below are the results of an assay for copper performed
on the sample of water brought to our office.

Percent
COPPOP « o s s » v« u s s s » & 5 QuObh

or

COPPET « o« « « « « « o « + « +« . 0,88 lbs./ton

Yours very truly,

l~|»wM°~r€:’M

H. Wesley Peirce
Asst. Mineralogist




Note o property adjeins the
Maneral Belt Mines, Inc.,
; on the south.

-

REPORT
On. the property of the
i "
HELMET PESK MINING AND MILLING COMPANY
‘ Pima Mining Distriet,
P:!ma. County, Arizona.

T Aok e ok ok

| | by
§
*0.! J. Sarle, - Mining Geologist,
il Tucson, Arizona
i

August, 25th, 1926

i

*For eight years Professer of Geology, tniversity of Arizons (




oeport
On the preperty of the
Helmot Peak Mining and Milling Compeny

LOGATION:

The property of the Helmet Peak Mining end Milling Compeny is situated in the Pima
Mining District, Pima Qounty, Arizona; near the northeasterly edge of the Sierrita
Mounteins, at an elevation of about 3600 feet above tide and 21 miles south and
woal of the Oity of Tuecson

The property cemters sbowt the corner to Sectione 10, 11, 14, and 15, in Township
%7 South, aange 12 Bast, locally, thie portion of the Pima Diatrict is known as
OLIVE QAMP.* :

An exgellent highway between Tucson end the mining eamp of Twin Buttes, four miles
to the south, passes the property, a mile to the east of the mine » with which it
is connected by a good mine roa.d.

Suhuarita, e.tgh'b miles east, a statlon on the Tucson-Nogales Branch of the Southern
Pacific, is the ahipping point,

HOLDINGS 1

The property comprises 12 umpatented lode clalms, six owned by the company and

six held under bond and lease. Those claims owned by the company are collestively
known ag the "Harper-Martines @Group" and are named: South Qemden, South Camden
Nos. 1 and 2, Refufia, Refufia Nos. 1 and 2, The claime under bond and lease
comprise the "Emery Group", and include the Tit-for-Tat, Oontention, Prosperity,
Oamden, Camden Nos. 2 and 5. These twelve claims are contigious and have an area
of nearly 240 ecres, extending emstward and westward for a mile and three~-quarters
and with a maXimwn width of almost half a mile,

TOPOSRAPHY AND GEKERAL QECLOGY OF THE
W‘ﬂ'ﬂ AND SIEHRITA MOUNTAINS .

The dominant rellef features :!.n the topography of thie general region are north-
south to northwest-southsast trending faultblock mountain ranges, with broad,
intervening, alluvial—fleored valleys or plains.

The Sierrita Mountains form one of the several relatiyely small mountains, roughly
aligned, which separate the Altar-Abra Valley, on the west, from the Santa Oruz
Valley, on the east. These mountains, like the ranges parallelling them to the
eagtward and westward, were formed by crustal fracturing and uplift in the late
Tertiary and early Plelstocens times,

Since then, weathering end erosion have profeundly medified their form and relief.
Thus, by erceion, the original Sierrite Mounbains mass has been deeply dissected
and 1ts flanks have retreated several miles from their original position. Over
this area, an outwardly sleping rock fleer, a lowland, has been developed about
e mere remnant of the original mountein mass. PFrom the summit of the plat cons,

-



or mountain pediment, thus developed by erosion, the remnant stands es t¢n
irregular, declivitous rldge seven to ecight miles in length and four to five
miles in width, dominated slightly by Samaniege Peak, whose summit rises to
approximately 6500 feet above tide. Bere and there, however, peaks of more
resistant rocks, due to differential erosion, rise above the plain. For example,
on the westerly side, the central mass is flenked by a narrow belt of foothills.
At other points, as on the eastern slde, other eminences rise from this plain,
such as the Twin Buttes, Helmet Peak, Sen Xavier Ridge, Demoocrat Peak, and Mineral
Hill. Peripherally, the rock plein passes beneath alluvial slopes, detritus de~
posited by ephemeral streams, formed hy stormwaters running from the mountain
slopes to the Albar-Abra and the Sante Oruz Valleys, '

Per out on these alluyial slopes, the only visible indicatione of the nature of
the rock floor bemeath, or for that matter, that the Slerrits Mountains extended
so far yalleyward, are a few hille of rock, left by eircum-erosion. But towards
the mountain axis the detritus covering thie beveled rock slope become a mere
veneer, through which low hille end ridges, between snad-filled wash-bottoms, re-
veal extensively the underlying rock formations. '

The profound erosion to which the B8ierrita Range has been subjeoted has laid open
to its core, reyealing its imnmermost structure and constituent formations. Great
thicknesses of rock, once govering the enbire uplift, have been wholly removed
from the scentral area and reduced to discomnected marginal remnants or scattered
inliers; many of these fragments only escaping dus to thelir position in the fault
mosalc, '

A recomnalesance of the range shows the rock series in order of age to be as
followss ‘

Resting on a basement of much oldey Pre-Qambrian granites, gnelses, and some achists,
generally much cut by aplitic and pegmatitic dikes and sometines by grano-diorite;
ieg a Paleozole marine series of strate, meinly limestones, origimally several thou-
sand feet in thicknesa, referable in age to upper Qambrian, Devonian, Mississippian,
and Permo-Penneylvanian., Mesozoic strata, once originally meny thousend feet in
thickness, overiié the Paléozoie series, This series consists of an almost end-
less conglomerates, arkosic sendstones and shales with ocoasional zones of limestones.
This is mainly & fresh water continental deposit, as shown by its lithologieal
character and fosails, Marine, Commanchean, Urstaceous fossils, found in this
meries in the Pategonia Mountains, some fifty miles to the southeastward, however,
eatablish the age of the series.

Mentling the eroded surfages of the older formations are remmants of a thick series
of Tertiary andesites and rhyolites - surface flows. Of these, there appears to
have been an older and younger series, Dikes and eills of related type, found
cutting the older underlying formations, particularly the Mesozoles, are probably
gyngenetic. UUpon these, but more logalized, were early Quarternary voleanles --
mainly basalt though including some endesites and interbedded rhyolitic tuffs.

The core of the range is a great Tertlary granite batholith, varying in phase from
a ¢oarse, porphyritic biotite granite to a fine iramod biotite granite, and to a
highly silieious coarse grained rock conmbaining 1ittle blotite. The first phase
is most typieally developed in the Piedmont area along the eastern side of the
central mags and in the viginity of Twin Buttes. The second phase shows in the
eastern and western slopes of the central mass. The third phase ls found in the
OLIVE OAMP region. Probably some of the porphyritiec minor intrusives of the area
are genebisally-connected with this granite.
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FORMATION OF THE SIERRITA MOUNTAINS ¢

The formation of the Slerrita Mountains probably should be considered as a process,
initiated early in Tertiary time, passing thru a elimacterie state in olosing
Pertiary snd early Pleistocene times, -~ a very long pericd, though shebt geologl-
cally considered. ~

Th C :

The process began with a general elevation or crustal upwarping of the coumtry,
and the opening of large fissures in the rock crust, through which ascending lavas,
reaching the surface, spread widely. Finally crustal readjustments began in

which faulting played the leading role and the region, so to speak, collapsed to
essentially its present attitude, In this adjustment the thick Tertiary lave cap,
as well as the umderlying older formation, were heaved into linear and anastomosing
ridges of tilted fault blockas, with parallel trending, depressed areas between, '
thus forming the present mountain ranges and valleys. '

This mountein~forming process was by no mneans eataclyemic, but inyolved a long period
of time, even for its last state of final minor adjustment. It wasnot so rapid bub
that many antegedent streams in Bouthern Arizona were sble to maintain their unin-
terrupted way, erosional downBeutting of their channels keeping pace with the growth
of the mountains athwart their courses, lLikewise, in the gase of the Slerrita
Mountains, the uplift outstripped the agencies of degradation, gemernl erosion had
made deep imroads into the mass before active uplift had ceased, Moreover, struc-
tural read justments, within and about the renge, may still be expected at intervals
as time goes on. ]

THE SIERRITA GRANITE BATHOLITH, AND ITS
GENETIO CONNEOTION WITH ORE DEPOSTTS:

gimulteneously with the final faulting and the uplift of the Slerrite Renge, a sub-
jagent, upward movement of acidie lavas, on a gigentic scale, tock place.

This extremely hot, viacous, fluidal mineral-solution, under emormous rock pressure,
hydrostatioally buoyed up the fault blocks, wedging itself upward between their
bages, forcing them upwerd and outward in all directions. Many blocks, loosened
from their neighbors, are seen to have foundered in the still pasty mass beneath,
and others, top-heavy, turned oyer on thelr sldes, some even partially inverting.
The megmatic movement may have ogcured in successive states, the intervals between
permitting a certain amount of magmatic differentiation,

The batholith imparted a dome shape to the Sierrite uplit. This is obscured now,
howeyer, by ite present dissected condition. .

Another effect of the ascent of the magma was to dynamically metamorphose the
pedimentary rocks, now exposed in the residual foothill ridges, aleong the western
base of the central mass, Here sediments and accompanying intrusives wera greatly
compressed against a large upfault massife of Pre-Qambrian granite which abute
thelr western side, The rocks were folded and comborted, the 1limestones squeezed
into seguenta, often showing flow-strusture and marbleization. The terrigenous
rocke weye extensiyely mashed and gheared, and in places sonverted into elates and
voen achists. Olosely following this, ascending miperalizing solutions, emenating
fyom the wnderlying granitic megms, deposited the ores, now being prospected in this
bblt, in the Papage Mining District. v

On the eastern side of the yange, in the Pima Mining District, though the rock forma-
tdons are locally contorted and folded, yet the evidences of amic metamorphlsm,
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sugh as schistosity and elaty cleavage, are practigally wanting. The evidences
of igneous metemorphism, on the other hand, are seen almost everywhere. The
alteration was mainly effected by a suffusion of the rocks by hot solutions ==
perhaps gases and vapors —— the volatile constituents of the granitic magme mek-
ing their way upwerd, in pert foreed out by its gradual erystallization, or con-
gelation, into granite, .

Through the action of these solutions, conslderable portions of the limestones
have been e¢rystallized into merble, silicified and garnetized; portions of clayey
limestones have been extensively altered to garnet and epidote; sandstones con-
verted into quartzites, eplidotized and garnetized; arkosic sandstones in places
leached and the contained feldspars reerystalized into serieite, until it is
often difficult to distinguish them in the field from altered quartz-perphyry, or
a maghed and reconstructed rhyolite; shales extensively hornfelaitized, porcelain-
ized and silicified; and large masses of the rock have been charged with finely
disseminated pyrite, which in weathering has widely stalned the rocks. Bub such
alteration is by no means as umiyersal as this list of igneous metamorphie chenges
might suggest, for many of the rocks superficially show little alteration —- well
preserved fossiles even being found in some of the limestone masses.

Such wideapreasd evidence of intrusive igneous metamorphism of the rocks of a region
usually presasges the presence of ore deposits.

The significance to us of the oeceurance of this granite batholith is the large
munber of valuable deposits of ore found in the disrupted and intruded overlylng
older rock formations, formed by mineralizers esesping into them, or forsed into
them, from the fluid granite magma before and during ite crystallization,

Thus where the fluld acid magma directly came Into contact with steep wall~like
fages of the fault blocks, especially if limestone or ealeareous shales, sontaci-~
mekemorphic or bodles were formed, large masses of garnet and sulphide ores being
formed along the contact at the expense of the latter rocks.

A the same time ore solutions working through the mineraleglcally more congenial
portions of the rock and into tho shattered zones, made extenaive metasomatie re-
placement of ore in them, often reaching such areas by traveling some distance from
the eontact through filssures and along fault contacts.

In this menner the large contact ore bodies in the Paleozoie limestones at Mineral
Hill and the Vulegen Mine, two miles north, and the partially developed ore bodies
of the west and South Xavier, a mile to the north and east of the Holmet Peak
Mining and Milling Company's property, were formed, likewise, the ores in lime-
stone of the Glange, Queen, North Star, and Sehator Morgen Mines at Twin Buttes,
four miles to the smouth. '

The 1ar§s and valuable ore deposits of the S8an Xavier Mines, a mile north of the
Qcmpany's property, in gray Pemnsylvanlan limestone, was formed by solutions
ageending from the subjacent magme, following the fault plane between this lime-
stone and upedged Mesozele sandstones, shales and intruded sills of voleanie
‘rook,

Again, where the solutions aseended through fissures inless scluble roof rocks,
the walls confined the sofutions and yaluable veins end shoots of ore were formed.
Many veins of this type have been worked in the OLIVE Cemp. Examples of such
veins are the Olivette Vein, the Amnettie, Wedge, Richmond, Ewma E, and Schwmacher,
logated just north of the Oompany's holdings; the Tit~for-Tat, Qontention and
Prosperity veins on their ground; the Frels veins and Alpha vein to the south,
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and the Paymaster veins to the southwest. Other veins, cropping, have not yet
*been worked, and many not showing at the surface, doubtleses will be encountered
in oross—cutting, as the di,e_trict is more asystematically developed,

*A fourth and very important type of ore deposit is found in the district. AL
presend it is represented by a single known occurange, theugh with future explora-
tion and development in depth of OLIVE OAMP it is confldently expected to become
‘the source of a large scale production of base ores, *** ‘

**4Phere are bodies of disseminated ores ogouring in erushed and hrecciated zones
in the less permeshle and replageable rogks. Of this type, is the ore body now
being developed by the Helmet Peak Mining and Milling Oompany on thelr property.
Bere the mineralizing solutions, assending fyxom the granite magma, have formed

e layge ore body in breceiated andeaiie,**rwres ; '

*ki¥he gontact-metamoyphie ores of the district are essentially copper-irom sulph-
ides, with depth; though a zonal aryangemeni of ore minerals is found to take place
upward, where erosion has not destroyed the upper portions of deposits, In this
sequence the relatively pure gopper-iron ores give.place upward te a mixture of
copper and zine, the zinc-copper-lead and zing-lead-silyer, and lastly, to lead-
silver, In this case the low temperature minerals have ascended to the higher or
peripheral zone,*#¥k* '

As a result of the magmas of Southern Arizoms In general being relatively copper-
iron rich, end as these minerals come down at a relatively high temperature, and
precipitation and enrichment are heaviest near the source of the mineralizing
solutions, it is the rule that these ore bodies increase in size dowmwatd, The
lead~ailyer end of the series waually carries the higher yalues, but the copper
ores, though lower in grads, generally made up for this many times over in quanity.

The fiasure veins of the OLIVE QAMP, essentially lead-silver end tetrahedirte-silver-.
lead ores, which were worked between 1886 and 1893, should be yegarded as upper,
attenuated ends of ore bodies;igmmding downward through zinc-copper ores to cepper—
iren ores, which beeause of thelr complexity, and mo practigal way of {reatment at
thet time, could not be eaonciaically hendled. The abandonment of the eamp, hows
ever, was due to the faulling prices of lead and pilyer, #F¥wkFkkaesazy

OLIVE OAMP lies in the northeastern part of the pedimentary area, or flanking,
erosjonal lowland of the Sierrita Mountains. Low, flat, divides, rising here and
there into rounded rocky hills, eeparated by shallew, eastwardly draining washes
and arroyos. Patehes of alluvium ceceur, but in general the rock formations are
fairly well exposed.

On the north and northeast the area is bounded by faults, along which rise eroded
blocks of Paleamzole strata, whose visible pertions ave composed of great thick-
nesses of Penmeylvanian (Qarbomiferous) and Permo-Pemmsylynian gray limestones.
Helmet Pesk on the northeast, one of these fault~blocks, rises several hundred feet
above the genersl plain, while srossing the area on the north, in east-west line,
are 8en Xavier Ridge on the east, and Merble Moumtain om the west.

The formations flooring O&IVE OAMP conslst of Mesozole -sedimentary rock, early
Tertiary andesite end late Tertiary granmite. (See Geological Map of Olive Qamp.)
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The Mesozole strataform a belt nearly a mile wide, which underlies the northemn
end and the eastern side of the Qamp, Southward the outerop broadens, ita westerly
edge swinging sou,t»hwestward. ' : = , , -

The strata stand nearly vertical and aggregate many hundreds of feet in thickness.
Their strike and dip is variable. In the northern part of the helt the. strike
rangee from 40 deg. to 65 deg. east of north; southwestward 1t departs widely from
‘this in places. Gonsiderable po¥tions of the roek arc so shatbered, weathered and
metamorphosed that their original strustural planes are recognized with diffﬁ.oulty
and frequently the formation has been miataken for an igneous rock.

The rock varies from heavy-bedded arkosie cenglcmerate and gri‘bty arkoslec sand-
stone, often quartzitized and serieitized; to ususlly thin-bedded, fine-grained,
grey sandstone or quartzite, interbedded with purple shale., There are also some
thin beds, of grey to brown, impure gritty limestone. '

Occasionally sille of felsite or poxphyry and sometimes of more baslo yock occur
in plane with the stratification.

The andeslte in OLIVE CAMP f£ills a broaed bay-like reentrant in the wastem edge
of the Mesozole belt, Its northern edge, surving to the southeast; crosses the
property of the Helmet Peak Mining and Milling Qo. about three hmdred feet north-
eash of the mime, The western half of the Oompany'a holdings, therefore, lies on
the Tertiary sndesite and the easterm, on the Mesozelo sedimentary roocks. The
andesite as a whole is massive, though portions, distinguished by eontalning
andesite fragments congealed in the andesite, therefore an andeaite breccia, may
be gtxat'ifom. _

Whether the contect of the andeeite with the Meso,oie sediments is inbrusive, or
brought about by faulting, has not heen fully detormined Andesites do ocour,
however, intrusive into the Mesozoigs. In aome capes though these oscuranges,
especially where the roeck is ctosrsely perplwriuc, are judged to be of a later
period than that of the formation of the major mass of andesite. In plages the
contact botween andesite and sedimentary rock is mn'ked by e zone of bresciation
and superficially, at least, by leaching.

The granite forms a sinuous southwestward trending contact along the weastern edge
of both the Mesegole rock and the andesite of the ayea, Thenee 1t spreads widely
as the floor of the pediment.

The granite, in 1#3 typical development, is a gray, medium grained, biotite
granite, containing large feldspar phenochrysts, Near contact with the older
formations it ie often very siliclous, the miea appearing much reduced in amount.
In some cases observed by actual imtrusion of the granite inte the older rocks the
difference appears to be merely textural, the grains a 1ittle finer and the

laxge i‘eldspa.r phenochrysts absent., . ‘

Holf & mile northeast of the Helmet Peak Mines, a small area of outoropping granite
ogours in the midst of the upedged Mesozoie strata. It represents e tongue of
the molten magma which penetrated these rocks sowe Jumdreds of feet, before slowly
crystellizing and cooling. Other exemples of imbrusion of the gra.nite magma. inte
the Mesozole strata may be seen in thediles of a desp arroyo, just south of the
United st.ates Mineral Monumant No. 2, ai.tuated on Democrat Hill, a mile north of
the Qompeny's property. A short distange west of the property im an ocourence of
the granite, which erosion has exposed in ‘the heart of the Sierrite Mountains,
showe the whole Pima Mining District as underlain at depth by thls granite, and
thet the fault~blocks, formed by the breaking up of the old Paleozoie and Mesozolc
gediments snd Tertilary voleanle coumtry rock, rest upon or are imbedded in its
surface. (See Stereogrem of OLIVE OAMP).
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ORB BEPOIITS OF OLIVE OMMP:

It has been stated that the ore bodies of the Pima Mining District were formed
by mineralizing solutions escaping from the molten, erystallizing granite magnma,
into older roof rocks, during a late stage in the uplift of the S8ierrita Mountains,

The eopiousnesa of these solutions and their richness in metallis elements is
atbested by the large bodies of cogper-iren and copper—iron-zine sulphides mixed
with granite, found in limestone, where tho magme gontacted the Paleozoic sedimen-—
tary rocks, as in the Mineral Hill-8an Xavher Mpds®win Butte Camps. Also, by the

large body of ore, as in the San Xavier MWine, _f‘dz"méd by metasomatic replecement
of 1limestone, aaused by solutions migrating to a distance from the granitic magma

to more soluble portions of the 1ime.

Although no occuranees of either of these types of ore deposits have yel heen
found in OLIVE QAMP, its intermediate position and ¢loseness to these eamps and
the evidences of widespread mineralization shown by the meny argentiferous-galena
and argentiferous-tetrahedrite veins, which have heen worked in this camp, to-
gether with the subjacent oceuyance of the common mineralizer, the granite, im-
plies a high degree of prebability that large ore bodies will be discovered in the
OLIVE CAMP once deep and systematic mining ls umdertaken there,

Mention has heen made of a morye or less definite arrangement of the ore minerals,
recurrently met in the ore deposits of Southern Arizona, This clrcumstance is
often volced in the expression —- "ghe'll go te copper with depth." In this se-
quense, somewhat overlapping, relatively pure copper-iron minerals ab depth give
place upward to copper-iron-zine, eopper-zine-lead, zing-lead~gilyer to lead~
pilver orea.

At the same time the ore bodies usually inecrease in size with depth. This 1s
partially due to the magnas of the reglon being relatively rich in the base
metale, and also high temperature minerals which precipitate comparatively near
the source of mineralization and at greeter depth, while the lead-silver ores,
relatively low temperature minerals and in lesser amount, are precipitated as
the much reduced upward continuation of the ore hedy, '

Work on the many veins of OLIVE (AMP wes diseontinued after the high grade silver
ores were mined out and the complex base oves had begun to appear with depth --
between 200 and 300 feet. On many of these veins work was carried far emough,
however, to indicate that the zemal arrangement of ores, or metals, holds here
and that at some greater depth, had nlning been continued, the pure copper—iron
sulphides would buye been encountered, and presumably in volume yhich would more
have made up for thelr lower temoy, had the methods of milling of these oyes
been ag well understoed at that time as it is today.

In other words, these veins may well be investigated today as it will almost
sertainly prove that some, if not all, of them are but the upper attenuated ende
of the larger bodies of base ores,

The veins of SLIVE Osmp vary in tremd hetween northeast end east. Some gross
voins, like the Oliyette, ceccur., They occur in fractures and fault planes, in
both the Torticry andesite and the Mesozolc argilloarenaceous sediments; in the
latter of ore in the plame with the bedding.

The major psrt of the worked veins of OLIVE CAMP have been listed en page 5 of
this report. Some 1ie north of the Helmet Peak Qo.'s property, some séuth, |
property lles at ebout the center of the vein area. The Pit~for-Tat-Contention
vein and the Prosperity vein are on the Qompany's property.
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The Pit-for-Tat~fontention vein lies west of the Helmet Peak Mine. It is In
thhe andesite and stends vertigal and trends N, 65° E., and was developed for
shout five humdred feet and to a depth of perhaps *two hundred feet. The Pres-
perity workings like three hundred to four hundred north of the mine, in a
mesozoic quarkzite conglomerate. . It apparently lies in the plane of stratifica-
tion, striling N. 70° E., approximately, and dipping north a€ a 50¢ angle, which
flatfens conalderably with depth, The vein was worked frou three inelined
dhafts, to a depth on the ineline, of 310 feet. Some good shipping ore is said
to have been left in the bottom of these workings, *kikssxe .

1 have been umable to asaeﬁm;wha_t the production of either of thaaé veins was.
The dumps are large and the production probably compared favorably with that of
similar veins of the camp, having dumps indicating the same amount of development.

The Amnette vein, about 1200 feet northeast of the Proaperity veln, strikes

N, 80° E., dipping 55° N.,is in Mesozole stratae and is sald to have been pro-
duced and operated to the extent of »000.00 in ore. The Olivette, a.dloining,
ut with a strike of 8, 20° E., and dip of 70° W., iz reported to have ylelded
3750,000.00 in shipped ore, ' ' ' ‘ o

" Phese mines were worked between the years 1886 and 1893, Sinee that time, none
of them have besn operated, except the Richmond, which is now being developed
‘by the Swastike Copper and Silver Mining Company,

Estimates by oldtimers, of the total production of these partially worked yeins
of CLIVE CAMP, epproximeie, in round figures, $5,000,000,00. - :

wrikinworked veins occur, and probably meamy which are blind will be encountered
when systematic exploration and development of the ecamp is underteken. Several
showings on the foumpany's holdinge deserve careful investigation. The cawp was
ebandoned only when the price of silver and lead fell, But, as stated, valuable
as these ores are, and well worth developing, the major futurs values of this
camp, in my epinion, are likely to lie in the development poseibilities of the
huge bodies of base ores with depths There is no reason to suppose that, with
all these surfage showings, mineralization within this area was not so inten-
sive as that indigated by the large contact-metamorphic and metasomatic replace-
ment ores of the distriet, given the right conditlons for the entrance and catch-~
ment, of the mineralizers,

In lieu of the eé.nily' replageable limestone and considering the relatively in-~
hospitable nature of the andesite and Mesozole sediments to replacement, some
other faverable offsetting condition must be afforded.

These requlrements seem to have been mel by the cccurence of zones of close
fracturing and bressiation in these rocks, peruitting a diffusion of the miner-
alizing solutions and the formetlon of disseminated ores in hregeia. One such
exagmple, apparently, has been discovered in the large ore body now being
developed by the Helmet Pesak Co. ‘

In many cases gonditlons recognizeble by the geologist, followed by systematie
drilling, will almost certainly develop other similar ore bodies in the Compeny's
property. / '

When mining has been earried, say, te the 400 foet level in the mine, it might
be edvisable to dyift beneath the old Prosperity workinge, oubting possible
? g along the contact in the breeclated zome, between the andesite and the
osozoie sedimentaries, and openin ag up the base ores of the Prosperity vein at
depth. '
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Enowledge gained in the conbinued development, of the Helmet Peak ofe body mey
be expected to furnish information of service in looking for similaxr ore
bodles elaewhere on the properkby.

The curving contagt between the andesite and Mesozolc clambies ie regarded as
potential ore ground. A twmmel which has been started in the base of the "Red
Hil1l", near the western end of the South Gamden No. 2 claim, B, 50° 8. from
Holmet Peale Shaff, im a leached and brecciated zone in this contact, offers
possibilities weryenting comtinuing of work., Should expeetations be realized,
and ore found with depth here, it will probably lead to development ofthis con-
tact back around toward the mine.

There are other good surfapge indlcatlions of metalization on this large property,
which should be given more study., I prephesy that eventually a careful geological
study and mapping of the structure of these twelve glaims will be mede, and a
careful explorvation with the drill will be carried out; for conditions indicate
that the changes for valuable ore bodies with depth are exceedingly good in OLIVE
GAMP and on the property in an area which past developments have proved highly
mineralized.

ORE RESERVES;

Fron the present workings Mr. Harper, Supt., estlmates that there can be pro-
duced 105,000 tons of nilling ore, with a gross velus of $8.00 per ton. I have
sarefully gone oyer these estimates with him, both undexground and on the map of
workings, and haye taken check asmays. The accompanying tabuletion gives these
agaays, footage and values, and the numbers of the Geologlcal Sketch Map show
thelr positions.

If the areas out in teking sssays Noo. 1 to 9 and 12 to 14, inelusive, and No.
20, repreaenting the 50, 70 and 150 foot levela, are considered, it 1s believed
eafe to regard these as roughly defining a eurved zone of milling ore, 325 foot
long, epproximately 40 feet wide and 100 feet deep, lying betwesn the 50 and 100
levels. Based upon. the average value per foot of openings availlable, this block
containing 100,000 tons would have a gross value of $10,00 per ton, As stated,
the samples are ayeraged agcording te the width of the ore they represent, and
constitute as ageurate an average of thie zone as the present development per-
mite. Mr. Horper's estimate is therefore regarded as very conservative.

There are zones of such higher grade ore than this ayerage: for example, assay
No. 8, out aeross 14.5 feet, runs $14.88: Vo. 9, scross 11.7 feet, §16.61; and
No. 13, aeross 4,5 feet, §$18.87. v

Meny other assays have been taken, especlally in the m&in Groas out from the foot
of the 150 foot sheft. These all show a general minerallzatlon of this large
brecciated zome, though not of a grade high enocugh for milling.

The present development, considering the size of the ore body, cannet be con-
aldered as wore than indieating a part of the milling ore which will be found
between the 50 and 150 foot levels.

DEVELOPMENT ADVISED:

The present drift in ore along the footwall, on the 150 foot level should be
earried on in exploration of the ore in thie direction. From thie drift a orose-
cub should be driven to a point beneath the Billinge (the 52 foot) shaft and a
ralse nade, comnecting through It wlth the surface.
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The main shaft should be sunk as rapidly as possible to water level, probably
another 100 feet. The footwall, allowing for dip, should here be perhaps 10

or 12 feet from the bottom of the shaft. Outting to the footwall, driftes should
be run both waye, A oross-cut also should be driven from the ehaft to the hang-
ing wall, and other eross—-cuts made on either side of it at 50 foot intervals,
from the footwall aeoross the ore body, Then, as soon as development, pernits, a
raige should be driven from this lovel to the 150 foot level to commect with the
Billings shaf't.

The Billings shaft thus decpened will then insure good ventilihidmoand drainage
of the mine, and also can be used in ralslng waste, thereby relieving congestion
at the main shalt, while handling ore. FR

Thie program carried out, besides greatly inereasing ore output, should ralse the
grede of ore, facllitate selective mining and mining of the ore, and et the aame
time furnish ample water for milling,

The exploration work heing done in the brecclated and leached mons al the cqntdc’o
between Mesozole and andesites at the foot of the ®Red Hill", on the westerly end
of the South Qamden No. 2 clalm, should be continued, a sheft sunk end a cross—
eut run. o

For the development of the several other ore possibilities observed on this
property, plang later ean be evolyed.

Sufflelent capltel should be assured, hefors this program ef immediate deyelopment
is started, to insure its eccnomicol execution.

All development work should be pushed es fast as possible to place the mine on a
large producing basls, in the shortestpossible time, This will require experienced,
competent mine operators, emger for results. )

Much credit 1s due the present Superintendent, Mr, Harper, for the sble memner in
which he has succeeded, under great economic difficulties, in operating and open-
ing up and showing the merits of the preperty,

Detelled geologigal maps should be made of the purface and of the present workings,
and the map kept up to date as a gulde to the most economical development of the
property. - _

The development work should be followed c¢losely by asccurate and systematic amsaying.
All of the data’thus secured should be placed on an assay map for the future refer-
eneca, to further insure the egonomical mining of the ores as developed and as en
aid in the opening up of the better sections of the new ground,

Agourate metallurglcel teste should be run on average representative lots of the
ora, by a reliable metallurgioasl engineer, to determine the best methods of treat-
uent, before selecting equipment for the mill, ‘

PRESENY EQUIFPMENT:

The present mining equipment comsists of a 50 H.P. Qommereis) emgine; am 8" x 10"
Rand Duplex Qompressor; a 6 H.P. Pairbanks-Morse Hoisting Engine; a stoper; two
jackhammers; two mounted rock drills; (all of Ingersoll-Rend make), and a Denver
Rock Drill. The 150 foot compartment, and a half, main shaft is well timbored,

A No. 5 Worthing Blake Knowles type pump is installed in this shaff at the 150 foot
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levol, and it is equipped with ailr and water pipe lines. %...re are about 500
feet of laid track, one mine gar, two mine trucks and three mine bucketa.

The holsts and éompressoz are housed in a 23 x 31 foot building, There is also
a 1500 gallon water tank. A Ford, one ton truck, owned by the (lompeny, ls used
for heauling equipment and supplies from Tueson, . :

ADDTTIONAL EQUIPMENT RE

A larger hoist will be required in despening the main shaft to water level and to °
handle the ore snd waste when deyelopment etarts on the deeper level. The 6 H.P.
hoist now in use should be installed at the Billings Shaft. Then as soon as a
raise has been driven comnecting with this shaft it can be used in raising waste
from the 150 foot level. ~

oy

As soon as drifting and cross—-cubting on the new level has been started, a 50-ton
pllot mill should be erected. Milling of the ore mined in this development should
gover . a considerabls parh of the expense of operation, and inereasingly so as to
work of oxtension and the opening of new faces, :

The ore reserye of 105,000 tons, estimated from present development, will supply
e mill of 50 tons capacity, withoub allowing for lest time, oyer five years.

8o soon as suffieient water has been assured, the capacity of the mill can be in-
" ereased by adding a second 50 ton unit, . ' '

WATER AND TIMBER:

From ovidence derived from aining on adjoining properties, water adequate fer
milling may be expected from development of the nine at e depth not to exceed
300 feet,

Timber and fuel will have to be hauled either from Sahuarita Station, 8 miles,
or from Tueson, 21 milem,

QONCLUSIONS ¢

The preaent development work shows a property of great promise, justifying
1iberal finaneing for the purpose of further development,

While the present workings have shown the ore expesed to be a portion, merely
the apex, of a large ore bodywidening downward, the work canmot be coneidered
as in any direction reaghing the limite of the ore zone or as showing how
layge the area underlain by ore may be.

Ample cheap lebor, low haulage and shipping costs, and ore bodies permitting
of cheap etoping methods in mining and other conditions agpfavorable as in other
sanps in the country, all make for ressenable mining and milling costs,

Averege market prices of metal and the comparatively recent lmprovements made
in the milling of such complex ores, & good profilt ls assured from the large
tommege of this present and behter grades of ore, which development may be
confidently expected to open up at depth. '

The lagge number and wide distribution of strong veins which have been mind
puperficially for their rich lead-silver ores in OLIVE CAMP proves it beyond
question bo be in an exceptionally richly mineralized orea. That these veins
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in the majority of cases lead down to much larger bodies of cammercial base

ore has been explained. The large bedies of contact metamorphic and metasomatie
replacement ores of copper and sopper-zine sujphides, mined in gontiguous camps,
point, with a high degree of probability, to other ore bodies of these metals,
of the same order of magnitude, exlsting at depth in OLIVE O&MP. The ciatral
position of the Helmet Peak Mining and Milling Company's property, in this area,
the excellent showing development of their ore body has already made, and other
strong surface indications, found on their large holdings, warrant confidence
that their mining operations will meet with gratifying economic results.

(9igned) ¢. J. Barle
' Mining Geologilst

Tueson, Arizona

August 25, 1926
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