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HELMET PEAK MINE County 

MG WR 5/1/81: Mr. Javier Garay, Director of Purchasing, Material Control and 
Traffic, Anamax Mining Co., called to discuss Anamax's lease agreement with 
Arizona Portland Cement Co. The cement company ~ines limestone from Helmet 
Peak, a property in Pima County, owned by Anamax. Under the old agreement 
the cement company paid Anamax 25¢/ton of limestone. A new agreement is 
being negotiat2d. 
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to the Billings was at that time estimated at 260, 000 tons vdth an average value 
under the old prices of about $10.00. 

It vms the o:pinion of T-Er.Libbey substantiated further by John Carter Anderson, 
who also examined t he property, that at t his depth t he copper replacements in t he 
underlying limestone were beginning to come in and further development was recommended 
at greater depth to bring in th~se copper values which outcrop to the North a T1.!3. 
South in t he well knovm Twin Buttes and Mineral Hill camps. 

In conversation with a miner - a native of the district- whom we encountered 
during this examination, we were informed that he had been through all these workings 
during the period fram 1928 to 1930 and that he had been employed at that time as a 
miner in the Billings shaft. He reported. in the drift south:nlt of the· -shaft several 
feet of ore of milling grade interspersed with 6 inch stringers of high grade grey 
copper ore carrying good silver values. 

At present all workings are inaccessible. 

. ". ~ 1 
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, 
This property formerly operated and. now owned b~r the Helmet Peak Mining and 

Milling Co. is situated in the Oliva\Camp section of the Pima Mining District, Pima 
COtUlty, Arizona, and is about 21 miles Southwest of Tucson and, one mile 'tl.J'est of 
the Tt'vin Buttes highway. It is sub-_~~ase~ by James~. Ana.arson, 715 Valle~ National 
Bank Bldg., Tucson from the Kuenzel i'!11ning &J Smelting Co., ,hold ers of the lease. 
It is approximately 7 miles west of Suahari ta, a station on the Southern Pacific ' 
railroad. Water for ordinary mining purpo§es is available in the aistrict. The 
property consists of fifteen claims - seven patentea. ana. eight unpf.1tented - lying 
in sections 10 and 11, If :'l? S - R 12 E.; G & S R B & M. 

The Oliye~:'Campclies-" between the limestone outcroppings of Mineral Hill and 
San Xa.vier to the North and Twin Buttes on the South within a compa.ratiyely 
small area of andesitic and rhyolitic flow, with sedimentaries immediately adjacent 
to the North and East and a late tertiary granite to the 'Hest. The mineralizing 
solutions have apparently had their origin in the underlyi~~ intrusive mass and 
have caused a partial replacement in overlying areas favorable for that action. 

Prior to 1893 numerous leas~ mined Leaa~Silver ore in this area with values 
reported from 100 to 300 ozs. in silver ana. 20}~ in lead. Frequent streaks of 
grey copper ore are found in the ,lower horizons carrying higher values in silver 
than have been reported in the galena. a.bove. Following the panic and. resultant 
silver depression of 1893 operations came to a. standstill in the Olive'Camp, and 
with the exception of the Helmet Peak property little work has been done since. 
About 1928 the Helmet! Peak Co. resumed operations on the Prosperity Group. A 
vertical shaft known as the Camden #1 was then sunk to a depth of 600 ft. on the claim 
of the ~e name. About 300 ft. in a westerly direction an older shaft known as the 
Billings o:pened'.l,:J ': to a depth of about 60 ft. with about 100 ft. of lateral development 

' work. About 500 ft. to the west on the Elsie claim of the group a vertical shaft 
known as f}2 is reported to be about 500 ft. cleep and on the same strtke. In all, 
about 3500 ft of lateral development has been done in the two newer shafts. The 
latter workings are now under water which stands at a depth of 100 ft. or more. 
Timber down to the water level is in good condition but consid.erable caving is ~ 
reported below the water level. The Billings shaft, which is untimbered, is dry,' 
but the lateral drifts are reported badly caved. 

Accord.ing to a report made by ;r. M. Libbey, M.E., in 1928 follmving considerable 
sampling assays are reported as follows: 

In the workings of the Billings shaft and sections of the 150 ft. level of the 
Camden shaft ore estimated at 100,000 tons shows an average assay value of; 

\ v .. cJ 

Gold .-01 oz. - Silver 1.2 oz. - Copper .2~ - Lead l.~6 - Zinc 3.8% 

The area opened up to the 400 ft. level in both shafts and the ,~~ adjacent 
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', Tuoson ' 

College of Mines and Engineering 

Department of Geology and Mineralogy 

November 21, 1929. 

Mr. 3. A.Hamilton, 
Tucson, Arizona. 

Dear Sir: 
.. - ~ .. .. 

In accordance w:ith your request, I here present 
an opinion on certain phases of the geology of the\Olive , 
Camp area of the Pima Mining Distriot, Pima County, Arizona. 

It 1s .the intention to discuss here not the , .. 
detailed geoloy of individual properties, but rather t':·jie 
large ' geological features of the district generallY,w,;'¥llch 
are of' fundamental importance in the matter , 'of ore occtlrran?e. 

',' The discussion and opinion are based on brief' 
personal observations madein, the fieLd, aided by a study 
of reports prepared by mining engineers ~ndgeolog1sts for 
mining companies, by reporjis and maps prepared in t ,he course 

, of advanced degree studies by graduate students in Geology 
at t ,he University ·of Arizona, and by the literatute and 
government maps of the area andreg1on. 

The rocks of the immeadiate area comprise pre-­
Cambrian (?) grani te, Mesozo io( Cret'aceous) arkosic sedimentary 
beds, intrusives granitic rocks, and volcanic rocks which are 
chiefly andesite. The volcan i,~s are eitller , l~~eCr~tac~ous, 
or early Tertiary- in "'age.'· "Just " but'siae "'or the area, partic­
ularly to the northward t occur , thick formations 0:1' ,Paleozoic 
'lime 'st one. and q~art~i te. " .. " , 

" The major structure of the area cannot be defi­
nitely determined by the ava1la:tY;Le 'surface and near-surface 
geology. , It is clear, ho~eveF4 ,"that a great amount of 
fracturing, ae~ompaniedno\ , ' d0tibt by at. least ~~lne f.autting 
has o ccur'f! ed' . throughout the area • ' It loS POSS:Lu.l6 tna 
folding is the most 'extensive' type of minor deformation 
within the area and the cause of .fz-aeturing and faulting. 

- 1 ~ ' 
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,": or it may : that th~ ,: frao~,u,res were generated by stre'saes', .,', 
resulting from the uneven '~ settling of a ' large crustal , ' J: ' 

blook following the transfer of a large volumn of volcanic ' 
ma,terial from deepsee.ted ' to supe,rfioial posi tions ~ Or , 
perhaps vertical upthrust or intruding magmas may have 

, caused ,fracturing and faulting. " 

Mineralizat,ion apparently has been widespread. 
' 'rhe ,rocks along fractures observed, whether on the surface 
-'or underground, have been more or less extensively al tared. 
Ore ~::Ideposi t ion, in va.rying degree, seems to have occurred 
wherever a maste.r fracture was available to act asa ehannel­
way for ore'"'!'bearing solu'tions~ Theora deposits are, in ' 
the main, 'of the fissure tilled type, local,ized along major 
fractures, at the intersection of fractures) and in brecc~~ , 
ated ,, :--zones. ' 

. , . . } ... t • . 
~. ' .. 

It is failycertainthat intrusive g~anitlc 
rocks underlie at variable de,I)th the entire district of which 
the Olive Camp area forms , a part. These intrusive rocks 
were probab~y the source of all primary mineralization in the 
,district. ' The ore de,posits ,'that have been developed ,in the 
"past in .the Oli v~ Camp area '-h,ave been chiefly small hf..gh~ ' 
g~ade ' silve;r~lea~ bodies,t : ',~(irme'd mainly by fissure filling , ' 
but , perhaps to some exten t 'l":by: wall-rock replacement, ,in 'the , 
ne'ar-surface "'retaceous sedimentary and 'volcanic formations, •. , 
In, a.reas to the north and south "f~ortant copper and zinc 'ore 
deve'lopments have been made ~d from which ~onsiderable _:'::· '-, 
tonnages, of ore have been mined in the past. -These deposits 
are, principally replacement bodies in Paleozoic limes~,pn~.:· 
It appears, therefore, that replacement bodies in , limestone 
form ,the ,impor.tant type of ore deposit ,s for , the d1stri~et . ';; -

'-( ' : The question of major structure; ' and characte'r 
and thickness I of formations forming that structure, thus " 
appear to be the essential questions relative to , the proba- , .. 
bili'ty ot extensive ore occurrances ' at depth in 01i veCam,p"",: ' 
area. If the ore-bearing limestone formations of the Mineral 
Hill-San Xavier area"'to the North and of the ~,Tw1n Buttes -: ' 
area to the S6uth are con tinuous or occur Under Olive, cairi.p 
area, then the probability of occurrance ot :'important" '"", 

.- commercial ore deposits at depth in the latter area is 'greatly 
increased. The problem then would become one of probable 
depth to the favorable horizon and the determining of dominant 
or master fracture zones. ' 

" 

Mr. J. c. anderson, in his report on the , SWastka property. 
page 4, sets forth certain evidence and a statement of belief 
that limestone does occur beloVl the superficial formations 0.1' 
the area. 

" .' 
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. : Tpa t , there is more ', than a possibility that ' ·these, Paleozoic 
limestone formations do exist below the surface formations 
in the Olive Camp area is not an idle. stat~nient nor one 
made for cOinvenience. Even brief field stu·dy of the strat-
igraphy and structures in ' this area and· that, immediately 
to the north, in the San Xavier area, justify the statement 
that this stratigr~phic condition might exist. But more 
convincing still are similar indications in the results 
of recent detailed geologic mapping in this ' -area to the north. 

The Olive C~p area appears to be a depressed 
geologicc:· structure. Ei,ther down-warped (synclinal) · or a 
down faulted area. , The Paleozoic formations of 0 
the :SanXavierarea distinctly dip to the so~th (20 25°) 
apparently plunging under the Olive Camp area. The contact 
between Paleozoic limestone and Cretaceous arkosic beds occurs 
along the southern border of the San Xavier area. The normal 
formational contact" produced by a break or time interval in 
-the deposition of sediments which formedt:he beds; or it may 
be a fault contact, produced by a major rupture. If this . 
contact is an unconformity, as the first case suggest , . the 
limestones extend to the southward ·uninterruptedly below 
the Olive Camp area. In the event that it is a fault- .. co.ntact, 
the limestones with their overlying sedimentary beds and 

. volcaniC formations in the Olive camp area have been faulted 
downward. 

There is some baSis, of course, for expecting 
that additional unde:cground development may disclose other 
small high-grade sil ver~bearing ore shoots, such as wES,l;~ 
formerly , worked in t .he area, or perhaps larger ve.insa~d : . ",:: .>" ,,, ,~,, , _'.r" ·· 
breccia ~ bodies of ore of connne.rcial grade and size. · , :s~~;~:::.;~,t::.':.f~i> 
is more logical to expect that,if ' ~ommercially ' im:po+t;a.n:t 
ore bodies are to bedevelop~d in -the area,they will 
occu~ ·:. as metasomatic replacement and contact ' deposits .. in 
~im~ ~~on~ ~ . . .. ,.', :: ,'t • 

. " , ·· r .. ". 

The problem of developing possible larg~ .~; ofe · 
bodies in Olive· Camp area thus resoves itself, in · this 
opinion, to first ascertaining the presence ·or absence of 
underlying limestone beds. preferrably, such development 
should be carried on by drilling operations. And in so doing 
if the location of drill holes is carefully planned, it is 
probable that relatively near-surface vein or breccia type 
deposits of value may be encountered while the deeper prospecting 
is in progress· • .. The , dep:th at: which the 1.imestone, if present, 
may occur is highly problematical; if in a synclinal st~ct.ure, 
it may be comparatively sha.llow, if' block-faulted, it may lie 
deeper--2,OOO feet or more 

Yours ve.ry truly, 

R. J. Leonard. 
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REPORT 

on the property of 

SWASTIKA COPPER and SILVER MINING COMPANY 

Olive Camp, Pima County, Arizona. 

--000--

LOCATION and HOLDINGS: 

The Swastika Grou~ of 12 un~atented lode min­
ing claims and fraotions, inoluding the Riohmond. Emma E, 
Rioh Hill, Alice, Glenn, West End, Beatrioe, Horse Shoe, 
Repub1io, Vi .K., Flora. and Gem olaims, is located at 
Olive Cam:p 21 miles southwest from Tuoson at an elevation 
of about 3,500 feet, and is reaohed by wagon roads from 
Tucson and from Sahuarita Station on the Tuoson-Nogales 
Branch of the Southern Paoific, which is 8 miles" east. 

The five northern claims Of the Grou:p, the Rioh 
Hill, Alioe, W. K., Flora, and Gem claims are at :present. "' ... ':,. ··· 
}londed to other parties who have sunk ,an old shaft on the 
'Alice to a depth of '165 feet and are now developing on 
the 150 foot level. 

Olive Cam~ lies in relatively flat country, 
showing but a few low hills, with marked structural breaks 
on all Sides, and is that ~art of the Pima Mining DistriQt 
lying between the San-Xaoier--Minera1 Hill District on the: . 

;:'north and Twin Buttes on the south. It is distinguished ' 
from those oamps by the faot that it 1s almost 'wholly an 
area of igneous rooks while they ar~areas of sedimentar1" 
rocks intruded bY' igneous , dikes and sills. 

HISTORY: 

A oorreot knowledge and interpretation of the 
history of Olive Camp is essential to any consideration 
of its future possibilities. 

", '," .-

Like many another silver oamp of the old days' ,.111 "- ' , ' ," 
.. Arizona, an authentic recorded history of the Camp is ' . ',' ;;~::' 
lacking and the total of its past production can be but ·, " :i;: ~:: :':;li~~, 
approximated by a sifting out of the storie s told by .the ,', ,; <' '-i~: '· ~, ~~~,;;'ltt/· 
old timers. Fortunately, in the case of Olive Camp" " " : ,,~ : " : ':?<~~;,;;\.; 
though its days of :pros:perity are nO¥l nearly 30 years baok~ '- ~"; , -.. ' ':', 
there remain in Tucson a number of' solid, trust-worthy- me;a" '.; 
the foundations of whose fortunes were laid in Olive Camp.,:.;.:' __ ·c'. : "" ",.c~~"",," 

, including Messrs. :B]:e.nk; @end Warren Allison,. J. K. and :':. ;:· / "f·'".: ;~~ ... : +(··.':t,. 

2.~![~.a.. . .lr...QlUL!...~~:€her B,.· .who se-:8.(,,"eounts mayb .. ---ao.ci'e:pt"'i~ .. ~ .. I!P".':''''''''''';,,,,. 

oonfidenoe. ' .... , ..... . , " .:_ .. " '. >, : .. : ,., 



· -', The Olive:, the fi~st minelo~ted. nOW : O~lled ' t~~ '(;!~~~~~i~11 
Olivette, was located in 1886 by Frank Allison, J.K.Brown, . 
and another, and it is said that by 1887 there were 150 
men leasing in the district and that shipments of ore were 
maintained contin1lr0usly to the year 1893 when the falling 
price of lead and silver closed the mines which, with the 
exoeption of the ,Richmond, have never since been worked. 

The Richmond and Emma E. claims of the Swastika 
Group are said to have ~roduced about $.100.009,00 from 
shallow inclined shafts and small stopes. .' In 1913 the 
main working on the Richmond was gutte'df 

by leasers who took 
out a considerable but unknown quantity of ore and left 
the mine as a leaser always does, with very little in sight. 
No serious attempt at development has ever been made and 
the greatest vertical depth reaohed in taking out this ore 
was 100 feet. 

Endlining the Richmond to the East and on the same 
or a related vein system is the Annette and next to it the , . 
Olivette. Since starting this report, the writer has again 
talked with JAr. Seward Brown, the original owner of the 
Annette. He says that he took out $65 ... 00.0.00 and left good 
are in a winze at the bottom and in tne en({lo:r a drift to . 
the west. He also says that his brother, Mr. J. K. Brown, 
and Mr. ' Frank Allison and leasers shipped $750,000.00 from 
the Olive an9- left ore in the bottom. : 

"I 

Still'; east of the Olivette on what is now knolln as 
the Wedge Group or Whitcomb Group, dump after dump shows the 
extent of the old work. 

The Shumaker Group adjoining the Richmond on the south 
was another producer ' and a third ,of a mile southeast . is the 
Prosperity Group with large dumps at several shafts. the 
deepest of whiO~ 1s said to be 310 feet on the ~ncline. 
Other claims in "the district also have reoords of ,produotion. 
but the prinoipa~ work and the greater part of the produotion 
oenters in those 'here named. . 

There is no known record of produotion from any of 
these mines that oan be verified. whioh is not strange, owing 
to the manner in whioh the mines were worked with the number 
of leasers shipping irregularly as they got out a 8Ufticient 
tonnage of high-grade ore. This ore is reported as running 
from 100 ounoes to 300 ounces silver per ton with upwards of 
2~ in lead. The higher silver values are said to have come, 
as is t ,o be expeoted, with those ores c\arrying (;raT copper " 
rather than with the heavy galena ores. . 

- ~2 .-
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The various claims, suoh as the Riahmond, Olive • . :--~: .;'::0~~G~:~~ 

Wedge 1 and Prosperi t7; are rellorted as having produced '. . .. :~~i;'~: :-:'~-< ·: 
f:rom ;plOO,OOa.ao to $750.000,00 or more eac,h. All1:son ' .~ '~.1~i:~~;'·::-·: , ,-. · 
Brothers, who besides their ovm prod-q,ction ran a store and '<>;:!' 
shllllled or-e f'or many of' the leasers, claim a record of' over 
$1,000,000.00' worth of' are shipped' by them and . estimate 
the production ~f' the District at around $3.000.000,OO! As . 
these statements are made by men of good standing', not now 
interested in the llrollerties it is but fair to aocord them 
consideration in estimating the past returns from the Camp~ 
From all the evidence at hand and from the number and size 
of the old dumps, the writer feels safe in assuming that the 
production for the distriot was in excess of the lower f'igure 
and not likely over the latter •. Worke~even in the oareless 
manner in which they were this certainly meant a good return 
for the amount of' w~k done. 

MINES in ADJOINING DISTRICTS: 

Equally important is a knowledge of the mines in 
the San Xavier-Mineral Hill Distriot to the north and Twin 
Buttes to the south. These are conta~t and replaQement 
,.bodies of 'b@csLore~_;'~u limest0Il:~ ... but it is believed that ~ 

i 
the souroe of' the miIierilnzation in all three camps is 
related and that deeper develo~ment in Olive Camll may lead . 
to similar deposits whioh will be much larger and more per.-.' . 
manent than the silver veins of the Camp., -

P i "· 

Chief among these mines are the following: 

The Mineral Hill Consolidated, where a body of 
copper ore is being developed in garnet along asillcontaot 
of granite between limestone and quartzite, which is increas­
ingly large on each deeper level with a bo~ of mill ore fraR 
100 to 200 feet wide on the 600,' the deepest deve loped level., 
From the Vuloan,' $~OO,OOO.OO worth of cOllper ore was taken 
through two old inclines whioh reaohed a vertioal .depth of' 
about 300 feet. Increasing water whioh oould .not be handled 
through the old inclines, which are now 'caved, shut this 
llroperty down. .A vertical' shaft is being sunk to reopen 
the mine. 'l!he San X~ier. :q~IJ;;;te~ g:[ the._d:~Y~loIej. mines t,9 ' 
~E.~ ... ,g_~~-!l9:J.~~.Q;~!~_~~~~.~"",~,,~J?J~ bog,y ,g;C leWt~iU~,a: ' . . 
cOllper ore '. to~ depth of . s~YY~.M hun~eLfi.e..t.....,..]rOv~Ui: 11; tg. 
be~~h~:e~~_~!~Jy.:J.}$.&~~.~:!.n''' :~e,i1ill.. Thi s pr o!,erty is owned by 

--=t1ie-'mllire Zinc Co., a subsidiary of' the New Jersey Zinc Co •• 
and will undoubtedly be equiplled with reduction 'works and 
development onntinued when the policies of that Company , 
require :further supplies of ore. These mAY be considereQ aa ' 

al mines with assured Other propertieswh1oh have 
llro uee some ore, whieh are Bot yet developed to the 
point of permanent mines, are the San Xavier Exten~ion and 
the South San Xavier. 

In Twin Buttes the Glance~ Queen, Minnie, and . 
Senator Morgan mines have in the ~ast produce~ a total of 

- 3 
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,granf't"e-limes-cone _ 'oQmR~ 1II~~1rsltS-A-and present develop- -
.. several mi~1.ioE.-2!~~,ll~s-: worth At 2o~per ore's from '-' ::' "':' - ~ ' __ -' 

~
- ment on the Q"ueen , and Nort tar 1 s blocking out large 
bodies of primary oopper and oopper-zino ores whioh promise 
a st ill b1gger future for the Camp. ':>" ';~~I. 
.. . ... : " 

'! GENERAL GEOLOGY OF THE OLIVE CAMP: 

Unlike the San Xavier-Mineral Hill and Twin 
Buttes distriots where large bodies of copIJer and zino-lead ... 
cop~er ores are found in limestone. the silver veins of . 
Olive Camp are found in a rhyolite porphyry, which at many 
points resembles and has often been mistakenly ~alled 
quartzite. The original extent, thiokness, and age ot this 
formation 1s unknown, but it is believed to be a part of one 
of the early Tertiary flows • . 

The extreme north line of the rhyolite follows 
a general N. 70 E. break through the Gray Copper claim of 
the South San Xavier and the West Extension of San Xavier and 
San Xavier olaims of the San Xavier property. This oontaot 
is one of shearing rather than ofa single strong fault and 
the porphyry, if not forming the hanging wall on th~_ vein of 
the San XaVier, is not far in the hanging wall. Vfuere seen 
on the surface, where the road passes by the shatt on the San 
Xavier the contact has a steep dip to the south the same as , 
the Paleozo1olimestones. In the underground workings of the, 
South San XaVier the contaot where first cut, about 100 feet 
north of the shaft on the 150 foot level, is quite steep, but 
it is much flatter where it crosses the shaft between the 150 
and 200 foot levels. It is believed that limestone will be 
found below thep,ol"_p;p.~.,.,9J:.~;t.'...-lJj~~_,, :wholearea of Olive Camp but 

a;:t'W1Urt'-"([e':i:itli-fs . i'mp,o S si bl e _ t, Qv say;--as" ~Fie tli1""olaie-ss-ornre~ 
'01' '' h _. '~--"'rS-unknoWll,.', · ""-'" Southot

•

r 

o:f~thi!"s'l';:~o~""'flfEf~nne'Woners 
~rtii~~urte'd " : 't-O '-s'urface on the Ruby, HOOSier, and ' Vienna 
olaims. Here again the lime ha.s a south dip and is in oontact 
with the porphyry w~ioh extends then unbroken, save by later 
igneous intrUSions. for about three miles south. where lime­
stone hills and granite flats again limit it. To the east 1s 
the u~lifted limestone ot Helmet Peak and the wash covered 
flats whioh extend down to the Santa Cruz River. ' On the west 
is a granite flat, the actual oontaot being oovered by reoent 
wash. 

Throughout the rhyolite area, partioularly in the 
~ neighborhood of. the veins, there has been a slight dissemina­

tion of pyrite, some of whioh wassu:f'ficiently Qupriferous to 
stain the walls of old mine workings wit~ oopper salts. Pieces 
of the wall rock taken from any of the mines at depths below 
surfaoe oxidation show a few tiny orystals of pyrite. It is 
the oxidation of thi siron whi ch has seamed and rusted the 
-porphyry in surfaoe exposures • 

...... 

'.:' ..... : . 
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On the Rioh Hill olaim of the Swastika Group 
a 165 foot shatt enters intrusive granite identioal in 
oharaoter with that responsible for the mineralization in 
the San Xavier-Mineral Hill and Twin Buttes Distriots. 
Where cut in the shaft this granite has an east-west strike 
and a very flat · dill to the south, while the main veins of 
the Camp dill ' to, the north. In the shaft the oontaot shows 
some alteration of the porphyry and a little sugar quartz 
but no mineralization. Lateral work from the station on the 
150 foot level, following a streak ' of pyrite with a little 
chalcopyrite and galena having a strike of N. 70 E. and a 
dill to the north, is now showing veinlets and bunches of 
galean and copper-iron sulphides and zones of alteration in 
the porllhyry. which seem to have taken a south d~p at,about 
the same angle as the granite. The work at this point is 
probably but a few feet distant from the granite out in the 
shaft. 

Also intruding the rhyolite and best seen between 
the mines and the north line of the rhyolite are tongues of 
andesite porphyry and a similar but more ooarsely orystalline 
rook which are younger than the intrusive granite. At 
surface no conneotion can be traoed between these andesite 
dikes and the mineralization. However t the dump at the 
Alpha and one of the dumps at the Olivette, that o~ the shaft 
on the north-south vein whioh crosse,s the main east-west vein. 
show some of the andesite. ' . 

Dee:per develo:pment in the distriot must prove the 
relation of these two intrusives to the~mineral1zat1on. but 
the writer is very sure that one or both of them are responsible 
for the ore deposition. As the granite has been so clearly prOT! 

[
en to be assooiated with the origin of the ore bodies in the 
adjaoent limestone areas, it is tO ,be expeoted that a similar 
relation exists here. The pre'sence of gray oopper in the I 

\

ores from the Olivette and the Alpha where the andesite intru­
sions have been found, and the presenoe of galena only in the 
veins on the Swastika Group, where granite has , been found, may 
indioate that both of them were minera11ze~s. 

The writer first beoame interested in the possibil-
ities of Olive Camp when making a stuay of the geology of one 
of the mines in the San XaVier-Mineral Hill District. Since 
then he has spent muoh time in a study of the Camp to determine, 
if possible, what chances exist for finding larger bodies of 
ore a depth. This stu~y has strengthened his beliet that all 
of the veins of Olive Camp owe their origin to the intrusion 
of underlying formations by granitio or porphyritio rooks 
related to those which mineralized the' limestones in the adJaoen 
districts. The silioeous porphyry being more un1formin, 

, I 

struoture, harder and less yeil!ing than the limestones, was 
oracked and fissured rather than penetrated by these intrusions " 
and in these cracks and fissures was looalized the travel of the <',.,": ' 

mineralizing solutions whioh aooompanied the in~rus1ons. and" :,~) :" , , " ,'. 
so were formed the silver veins of' the Camp. . ' < ;~,?:~~'~:.~~3: 

. ' . .' '~ ~~~'"~ ~: ·,-·:~:".f:::'f~:: 
.- : , -' \ . ' 
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Following the progression of mineralization whi~ll/< ' . ' .,.:_; ...... 

has· been observed by the writer in his study of a large " " , : ' ; .' . ' " :' /~ :~'1~~_ '~'~ 
number of mines and mining distriots in South-western .Arizona, 
it is his belief' that if' these veins are followed on down 
below their present workings there will be a gradual ohB.l180 
:'trom tb~ U.~--r--<l;;:-~-*~ !,~~, __ Q~~_~ Y f • t l.!~<{: .Jt~_~tlo,~.2~~~~9.JZP.i~~.L~. tore 
and mor~ , ~1-~<;'" . __ a:~u .,,:r;:~l!.l~o OQDpe~~ ' i u.uese V8J.ns con 1nue 
on (tDWli" to 'an intrusive oontaot, as 1 t 1 s believed they will. 
they may be expeoted to'ohange in strike and dip to oonform 
with the strike and dip of the intrusive and will then o~nttnue 
on down as oontact veins. . If' in depth~ limestone is found 
under the por~hyry, as 1s the firm belief of the writer that · 
there will be at some depth, there are good reasons to eXlleot . 
that copper deposits will have been developed on the contaot 
with the intrusive, similar to the big contact cop~er deposits 
on either side of the Camp. Herein liesJ the wr11~Relievest 
the real future of the district"".'" . · ""01- t J . iii! P . • . ~R . * 

Unquestionably the porphyry is older than the uplift 
of the sediments, as it is intruded by the same granite whioh . 
elsewhere in the district intruded and uplifted the limestone. 
While there is yet no definite evidenoe to prove it, it is , 
thought to be a part of one of the early ' Tertiary flows whioh 
covered the oountry. While the crystallization of the compon~~t . 
mineral S t e specially the quartz tis better developed than 1.n .·· · . 
most of the rhyolite flows, it nowhere shows the ooarse1y . ." . 
crystalline texture to be expected in a mass of plutonio roc~ . f 

of this extent, and on the hilltops it shows the aharaoterist10 ., 
fel si tio texture of a surfaoe flow. . ' . 

.- ,' - .: -, ... .. . ' 

The general geological history of this :part of' 
Arizona oan perha~s best be pictured by ~onceiving of a vast 
extent of sedimentary formations ~f Paleozoic age, in plaoe. 

" ~- " , .. 

. - '- :~. 
" . . 

wholly or in part eroded away. then covered by a suooession, 'ot ,: . - , 
and!! 8i t1Q ~p.d rhyoli ttg .. ".,gO! .. ~ in early Tertiary time t OOVtt;r1D6. 
the country as an ioe snee~ covers the ~orthern wa:ters in · '. 
winter. Into this cover of sediments and flows was intrud~a. 
in Tertiary time a batholi tic mass ot granite which broke ;.:::" . . 
them up just as in the Spring break up, the thiok shee·t of i08 · 
is broken up and engulfed by the water. Thus you see great · 
blocks of the older formations floating as in a sea of gra.n1te . 
in all direotions and dipping at all a.ngle s; sometimes near -
together. sometimes widely separated by broad stretches o.:t 
granite; sometimes exposing one of the lower beds of the series " -
on surfaoe and sometimes all but su.bmerged in the gran! te. 
Subsequent faulting and erosion has oarved the oountry into 
high.and low relief and filled many abroad valley with a.. great . 
thiokness of wash whioh still further obsoures the oo~relat1Qn 
of the formations ' in one oamp with those . in another.· ' . 



. ' 
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i 
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" 
In the oase of'the sedimentary rocks, which on , 

fossil and lithologioal eVidenoe can be studied and named 
and an age relation oarried through and rocks of the same 
age reoognized in many widely separated exposures. Much 
valuable work has been done along this line by Dr. Ransome, 
of the U. S. Geologioal Survey, in his paper, "Some Paleozoio 
Seotions in Arizona and their Correlation". and by others, ' 
but no attem~t has ever been made to work out the muoh ' > 

harder ~roblem of a oorrelationof the igneous flow rooks 
which covered these sediments. The writer has not been 
able to find a single exposure of the rhyolite of Olive Camp 
where it is in other than fault contaot with the limestones 
which bound it on three sides, but feels' quite sure that it 
is a part of one of these Tertiary flows. probably a thiok 
one, and that at some depth below the present surfaoe will 
be found the same series of' Paleozoio sediments whi ch abut 
its margins. 

It has been widely believed to be the rule that the 
big end of an ore deposit was up and that a Vein at good ' 
width and value could normally be expected to decrease in 
size and value with depth. However, the writer's observa-
tions and stUdies in Southwestern Arizona are teaching him 
to look for exaotly the op:posite ttnder certain geologioal > --' 

\ oonditions.· 

.~ .. 

. . ~ -. : 

During the :pariod of ore de:positionwhioh followed 
.the intrusion of the granite batholith, extensive development. 
of great fissure veins such as are found in other mining 

~!;i~~:!:n:e~~:i:~ ~:;: ~~~:aia~!i~g; 1~t~::~a~~o~~n!:: = ..~;{.~; 
intrus ive granitic rooks or their related porphyri tio oft- -' , ' :" '\~" : ':2~~: 
shoots. Travel' of' mineralizing solutions whioh .accompanled ' >:::~~~~ 
these intrusions was confined to the contacts or to minor , _ " ~'~' 

;Hr !~~~:~::e ::::~~~i::~~y~~:~~~a :~: .. :~~~:r ~::l~_ .. ···. ,0)'1 
the intruded rocks than the main contaot and thus opened a . - \::::;,:~~: 
way of' esoape for the solutions. Owing to the quick cooling , " '~2~{ 
of these dikes and sills t however. the upper. thinner porti()ns " ':, ' : :.i.:=f~~ 
were not open to the ciroulation of mineralizing solutions - _ - ' , .... ~~:,~ ~' .. 
long enough for any large deposits to form on their contacte. :. ' . 
nor was the force of the intrus~on . at1 t supper lim1 t '··great ..... :~<. 
enough to open big fraotUres in the intruded rocks. Some , .. ;. " 
solutions oarrying the lower temperature minerals, might, 
however, reach thi s high before the.1r passage was sealed ott •. . ',;:;:: 
and branching off through suoh minor fraotures as were ' - " 
developed. form small lead-silver' veins. '''. ~: ;~yr:;~:~;;~~~ 

;'.- : . 

• <A . ~ · ·~.:f;~ :·. :.~;~;1~·· · ~ . 
..:~ ~-'.: .... ~ ~~ .... ," .;. 

. .. . ':.,":' 
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~t greater depth and under slower cooling conditions, where 
the ohannels to the main magmatio mass below remained open 
a longer time. there was a long continued ore deposition. in 
favorable formations the solutions spreading fartber .and 
farther from the oontaot at greater . (\epth. 

The resultant ore deposit may never have reaohed 
to the present surfaoe, or may be represented by surfaoe 
outcrops almost insignifioant in appearanoe and value. Th,e 
outoro:ps of this ty:pe of deposit will vary in attraotive ' . 
appearanoe in :proportion to the depth·to which erosion has 
unoovered them. But at allY point between the ·smallest 
stringer of ore and the main oontaot below. if the struotural 
conditions and enclosing wall rooks are favorable to the 
deposition of ores it is :probable that the big end of the 
de:p 0 sit i s down. .A. go o.d i 11~rlJ.t:J. Qll .,~Qt,:c ,tp.j."~,, ,,:tn.a"",J).f,;. 
deposit is found at t1'ie1!fneral Hill .Consolidated where' an 
intrus:1.~Y,~. s_ill of grani t~ .. b,e.bleeu Q,uertzUe,. a.llA. J 1 ;Qle .. .hM­
form~~ ... !L, ~·9E.~.~o~ d.ep.2.si ~ __ .~~,t~.~~~ ~n tbeYV~imestp,lML?!~O~c;_~ 
mttoh DJ.gger and more . oont JJ.!l,uO.-us .. ~ .. "e Ch...:q~~1>,er.~lt&l.. On ' t 

-surf"acff' .... tnere-· ar-e· · .. soattering outorops->(of'~o'opper oarb.onates t 
below whioh shoots of oarbonate ore were worked out to the ~ 

\, .... 300 foot level without finding any big o.r oontinuotts shoot ..... 
of are. On the 500 foot level, large bodies of garnet- " 

/ ohaloopyri te ore were found on top of the granite sill and !!. 

\ 

on the 600 foot level, the garnet zone is still bigger. A ~ 
cross-seotion of the ore deposit would show two inverted - ~) 
wedges. One of granite ta:pering out thinner and thinner as 'I' 

, i t approache s surfaoe and a similar one of ore. . I 

MlNERALIZAT IO~T: 

. The ores of the District as so far developed are 
of two olasses: those silver-lead ores oarrying their silver 
values in association with galena, and those in'whioh the . 
silver values are assooiated with gray Qopper. This seoond 

, " ..,"' :,j ', " . 

olass of ore carries the higher silver values, shlpDlentJS_ ":~.\:.:: ;~,, , 
ning up to 300 ounoes of silver per ton, being reported. '" . ' .: 
The straight galena ores are not known to have oarried higher 
than 100 ounoes silver :per ton. The gale'na ores 'may be 
expeoted to oarry less silver in depth. while the silver value 
in ·the veins oarrying gray oopper may persist to somewhat 
greater depths. Zino blende is beginning to show in the ore 
from the bottom of the Riohmond. as is also a little chaloopy";' 
rite or cuprif'eraus pyrite; and aocording to MR. Seward Brow.llt 
the bottom of the Annette and Olive ve.ins was showing some , .... 
zino. 
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, . ~ . , The zonal arrangement or' the different metals \:·t+c~!ti~~~~~l:; 
i:l?~:i~~ ~s d~~~:r:~ie~e:ro:s ~u:~r t~! ~~!:~!~i~~S o~ .... . •.. ,. ,\.:_~_:.~.-.~_,~ .. ;.r.~.:.,'.i..:.:,/ 
~he wr1 ter are oontinually adding proof to the zonal theo17 / - > "';o- '~~ :-. • 

of the deposit ion of metals in Southwe stern .Arizona. '. .~ ,,~. 
Of the oommonly mined metals in .Arizona the main contacts . ... . 
. show. as a ' rule, clean oopper-iron ores. At some distance 
above ·the oonta.at the admixture with zino begi~s. and still 
higher the are will likely contain lead-zino-oopper. then 
lead-zino, and in the more superficial veins. lead-silver.· 
The vertioal extent of these zones · is variable. and there 
is usually a considerable overlapping of one zone with the 
next higher, whioh; has giv~n rise to .the oomplex ores whioh 
are oharaoteristic of many distriots in ' this region. HOWT 
ever,with few exoeptions. it is safe to prediot that the . 
superficial lead-silver veins. from which the old timers 
took greater or ' less amounts of shipping ore, will have a . 
limi ted vertical range I ~l!.d. _ ,~,!!§.t Q.e~~~F~ .. r:(\~Y;~;~~~-..w1J.l 
findJU.sj;Jw, ~ .~~.Qy.~. ~Q.r.eA_~ -tIDaJ ljs:Mii2ftll , ~.~ These area ·­
wn! be lower in grade than the surfaoe ores, but the 
inorease in size of the deposit may far more than offset the 
lowering in grade • 

. The mines that are ~ar1ng the great diVidends in 
the8e days are the mines with large bodies of lo~, grade 
ores. and in the opinion of the writer. the possibilities 
o~ silver Veins like those of Olive Camp should not be oon­
s1der~d as dependent on the finding of more and larger bodies 
of the silver ores that the old timers took. but as to whether 
or not they are the leaders to a large deposit ot base metal 
ores. It is of oourse possible far properly directed 
lateral work bey-ohd the limited old workings to find addi­
tional shoots of the same silver ores, and once a working 
shaft is connected with the bottom of the old workings on the 
Richmond. drifts should be run as long'as there is a vein 
to follow" even though the ore .streak is ver7 small. for the· 
'old timers found their ore by following the vein though1t .. 
pinohed down to but half an inch of ore. . 

VEIN SYSTEM: 

.. The original vein of the Riohmond has nearly an 
east-west strike and a dip of 35 to 50 degrees to the north, 
flattening somewhat in depth. This. or a parallel vein or 
veins continues east and west through the endlining claims 
for a total distance of perhaps a mile, and several different 
ore shoots have been worked on the different claims. ' In t .he 
main inoline of the Riohmond it has well marked walls from 
2 to 6 feet apart with a Vein filling\ ot crushed ' cOlmtry .. :~ ' .. 
rock through which run streaks and veinlets of galena ore. ~ .. : .. _ 
The wide st of the se streaks now to be seen in the mine, in an '" . 
east drift on the 90 foot level, is but 4 inche s n ,de b~~ ' 1 t " 

- . .... ' " .. ;. .. 
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is reported, ana is indicated by the old filled stapes. ~ jj~~ 
that these streaks would open ' out to as much as 3 feet in .. ~~ .;~;t;~~ .~ 
width. This seems to 'have been charaoteristio of the o~ 
,shoats in all of' the old mines. A similar and probably ' 
related vein is opened on the Emma E. claim, end1ini~ the 
Richmond on the west. by a number of small ino1ines. which 
from the dump, must have followed one of' the se ore shoots. ' 

In the main incline on the Richmond this east­
west vein is cut by branohing fractures of varying strike 
and dip, some of' which Show some galena. It appears that 
there may be a series of' small branching and intersecting 
fissures any of which may contain ore. On the bottom 
level, about 80 feet northwest of' the shaf't is a 50 foot 
winze. Above this is an old partly filled stope about 40 
feet long and extending at 'least that far above the level. 
It is here that the 1easer in 1913 is said to have taken out 
the ore he shipped. The vein in the stope was quite f'lat 
and where the winze was sunk, is crossed by another break 
dipping about 55 0 which is the one followed by the winze. 
The main vein dips off in the hanging wall of the winze. 
Small stringers of galena show in both veins. but at this 
point are not of workable size. 

Early in this year, the winze was sunk ·to 50 
feet below the level, and 38 ·feet below the leTel a flat 
slip with a slight dip to the southwest crossed the winze, 
outting off the slips on which it was sunk. Below this, 
all four sides of the winze showed low grade ore • . The 
Writer saw this showing when the winze was about 18 inches 
below the sliP. and at that time noted with great interest 
the 0 hange and the manner in whi oh the de scending slip s . 
seemed to out off. Above the slip is the north dipping 
vein with a little quartz and galena, ,below it is largely 
quartz with some galena. The winze continued in this ore 
for about 13 f'eet, cutting off ' in the bottom on another flat 
slip. All side s of the winze were in ore and s ~ome very 
good pieces of galena were tak~n out, but with the lower slip, 
water came into the shaft, rising nearly to the upper slip. 
This shut down the work as there was no way to handle water. 

The writer regret'S very muoh that he did not 
have an opportunity to see the bottom of the winze before 
it was flooded and note exaotly the ohange that came in 
below the ore for this is apparently a flat vein. probably 
oonforming in strike and dip with an under lying porphyry 
intrusion. This would have done much to furnish the infor~ 
mation which'is essential to a proper location of any new 
work. Vlliile the ore is not of shipping grade, it is mill 
ore and ap~arently a much stronger vein than those originally 
worked. ' Its encotm.ter greatly increased the writer's 
opinion of the future possibilities of the property and oon­
firmed his belief that the property warrants the expenditure 
of the amo1m.t ne ce s sary to prove 1 t. 

- . - . 
.. . . 
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It strengthens his theory as to the manner of formation 
of these veins. as does in a fuller measure. the finding 
of the intrusive granite in the bottom of the Rioh Hill 
Shaft. 

About 230f'eet northwest- of this incline is a 
vertical shaft -65 feet deep, 4' x 6' in the clear and 
partly timbered. whioh was sunk as a prospeot shaft by 
leasero. A little above the bottom, it outs an east-west 
vein showing a little manganese stained quartz with some 
lead-silver values. This is probably a parallel vein in 
the hanging wall of the one in the incline and like it. 
may open out to workable size and value at some points. 
It appears to be widening fast in the few feet in whioh it 
is exposed. None of the veins of Olive Camp have a strong 
outcrop, and while a number of ore shoots have been opened 
along a certain general strike, one cannot on surface 
follow on the vein from one to the other, but it is believed 
that at depth they will all be found to be in some manner 
connected. 

On the Rich Hill claim several old outs and 
shallow shafts open a well marked fault with a strike of 
about N. 70 E. and a dip to the north, showing some quartz 
and mineralization~ The same break is opened again on the 
Alice claim to the east by a shaft or1ginally70 feet dee~ 
with small stope drifts at about 40 feet and at bottom •. 
This work shows snme quartz and a little mineralization but 
the vein is faulted just below 70 feet by a fault with a 
flat dip to the west. The present leasers have sunk this 
inclined shaft to 165 feet, cutting intrusive granite at 
155 feet. In the shaft the upper oontaot of the granite 
has a flat dil? to the snuth and a nearly east west strike. -_. 
On the 150 foot level they have" oross-out north and south 
in badly shattered rhyolite with tiny seams of pyrite and _ -­
occasionally of galena through it. About 40 teet south 
of the shaft a drift turns N. 70 E. following a north dip­
p1118 seam. of pyrite beyond -whioh small- bunohes and seamsot 
p,r1te and galena with a little chalco~yr/ite apparently 
dip:ping to the south are coming in. Some of these bunches 
of galena are very solid and heavy and of high . grade. Zones 
of' alteration in the rhyolite have a flat d"ip to the south 
about like that of the granite in the shaft and probably' 
in sYDll,lathy with it. The granite oontaot cannot be far 
distant and it ap:pears as though mineralization was turning 
south to follow the contaot. A winze is being started ,at 
this point and its progress will be watohed with great 
interest. 

RECOMMENDATIONS FOR DEVELOP~~NT: 
';' . ~' ::. It is out of the questlonto oarry on new de-

velopment through the old incline. It would ,entail an 
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added cost of mining that would ·· .. so'on exoeed 
sinking a working shaft. ' 

The 65 foot vertioal shaft . might .be oontinued 
but it is 190 feet west of the bottom of the winze and 
for a oonneotion, ' would take 100 feet of .'sinking and 199 . 
feet of oross-outting. It would probably enoounter t~ 
vain before going that distance, but our 'present know- ' 
ledge of the way t ,he vein is going is so limited that it 
might easily miss 'it until driven to a oonneotion. .And 
it is very probably that it would then be found to be so 
located with res:peot to the ore that it would require ex­
oessively long cross-outs on lower levels. If this 'shaft 
were deepened. it would have to be stripped and retimbered 
to make it 4' x 7' in the olear as with water to be 
handled, it is too small for the work to be done. 

The few feet of sinking that was done in the 
winze last winter did more to ~rediot a future for the 
property than all the work ever done in Olive Camp, and 
a few more feet of work there may easily do as muoh good 
in guiding t he ,real work of development. 

When the further development of this property 
is undertaken, it will be necessary to make prov1~1on for 
the handling of the water for it is oertain that water 
must be handled in the sinking. The amount of water met 
in any of the old mines was small and oan be easily handled 
in a vertioal shaft with modern equipment. The greatest -:' 
flow known in the Cam:p is that met by Mr. Charles Taylor on '~ 
the 200 foot level of the Bonanza, the claim just north 
of the Riohmond. In his recent work on that olaim, he has 
had to handle a flow of about 40 galons a minute from 200 
feet. A small gas engine driven gene~ator to furnish 
power for e1eotrio pumping will be the least expensive anQ. , 
most efficient prOVision. for pumping water. ' ,' 

If,at that timet this ,equipment be-utilized 
to get the water out of the winze, to permit the doing of a 
little more work there with a windlass. or preferably by ' ,". 
raising out to surfaoe above the winze and then doing a 
little more work on the vein, the 'cost would be saT~d times 
over by determining the correot looation of the new shaft • . 
Not over 70 feet of raising will be necessary to oonneot . 
this winze with the surfaoe, and it could be done without 
any stops for hoisting by letting the muck fill up the winze 
and the old stope and drifts on the bottom level. Then the 
winze cou1d be cleaned out rapidly, using the 8 H.P. gasoline 
hoist belonging to the property, the raise timbered up and '" 
use'd as a working shaft until enough was learned to show 
where the· new shaft should be sunk. 

~ .. 

As soon' as a.little additional work in the bottom -: 
of the winze has determined the question of the strike and dip 

- 12 -
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~ . , ... ;. · -~~~:;<j,;G;j,~~~rf::f;' .; . ; .':\-?~;;j; · ';~~£?{i~f~:~>~t~~~'~,~· 
;" 01' the vein there disoovered and whether or not the ':<"" ~:;;.:~, 
north dipping veins end on that 'vein or continue below :~> : ' ',', " ~<~::",~~j\~ 
it. a new shaft should be started ,to develop this ore 
-showing at depth. At the present stage of development, 
a one and one-halt--oompartment shaft 4' x 7 1 in the olear 
and timbered wi th 6" x 6" t imbersis amply large to teat ,,', 
the ground with the least expense and it is big enough to 
handle any high-grade ore that may. be found in extending , 
the old workings. It should be planned, looated, and 
equipped to go at least 500 feet, ,with oonnections with 
the vein at 100 foot levels. On the oorreot location of 
the shaft will depend the distances to be cross-cut on the 
several levels and a poorly located shaft may easily entail 
exoessive expense in cross-outting'. 

COincidentially with the deeper development of 
the property as soon as connection is made with the bot- ' 
tom of the old workings, drifts should be started to find 
other shoots of high-gra.de ore which might easily pay very. 
well for the work done. 

CONCLUSIONS: 

As with everythil18 else whioh is under" develop­
ment 'in this region, the possibilities of the ,Swastika , 
property oannot be judged nor meagured by the size or val~e' 
of the ore exposures left by old leasers who worked the 
mines for the high-grade silVer ores. There :is the possi-
bili ty of findiIl€ other shoots of ore than those formerly ­
worked. by well' direoted development, and in a property 
like the Swastika. where so small a proportion of the , 
length of the veins have been prospeoted, and where the : o,on'"'!" 
tinuation of this vein system on adjoining properties 
yielded suoh large returns. the. chanoes for finding profit- : _~ ' 
a.ble shoots .01' high-grade are well' warrant their deTeloPJIlent ,. ' 

~ 

The real future of the property lies ''1n finding 
, in depth. of larger and more permanent bodie s ,of base oroI'. 
The writer has made a long study of the geological con­
ditions governing the formation of such deposits in South.,.,' 
western Arizona and has tried in this report, toolearly 
set forth his reasons for believing that the lead-silver 
veins of this property may lead down to them. He believes 
therefore, that the development of this property isa good 
mini'ng speculation with possibilities of :profit more than 
warranting the risk of development. -

Tucson. Arizona.. 
August 30, 1920. 

\ 

Faithfully submitted. 

JO~ CARTER ANDERSON. 

. ' J~ ;- •• _ :- . 
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26 Maroh 19.40 

' . .' 

H. ' f- . M1n1.ngand M1lling 0ompany. 
' 90 North .. Churoh Street. 
Tucson" Arizona. 
,.::-. .. --: . .... ' .. .. .. . 

Gentlernen: 

I am enclosing he~a'Jiith a copy of Mine Ownars 
Report on the Bal met\Pe8.k Mine which you have filed in this 
office. 

I am also returning the copy of Opinion sent 
for examination. 

'lSo-jrf 
enola • 

Yours very truly, 

1. S. Coupal 
Director 

=. ; ' 
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(' Prosp.er1 ty Group 
\ , He~et ' Peak Mines 

George A.. Ballam 

I liavereCt31ved, your lllamorandmu ,on' this, 
also your report on the property. ' . 

\ ' , 

, ,:. ", It Mr. J'enies P'~, Ande:cson, c.rucsdnsco~ta.ctB- the p~i­
.~. ·Tate : cap.i:tal, I believe he should not hesitate to I, put 
: '. ·,, 1ri ' ·' an .~<Vljli(!ation :tor' ,an aceess1 b1li tyloan ;tor" $5000. 

" , .~. ~ ' • '. 'r • • • ' . '. .> ' . . • . 

Thene·:tt t:J.meyou see him tell' him.~ th:tlt.1ou 'have · 
,good M*I.T. men who '¥:ill' be working ,ror. h~ 

. , . '. . 0' ' ; . \". .. •. . : . 

'" . ' , -- . 

."\,;., 

' " 
; ~-

. ;~. ..... 



From: 
To: 

George Ao B~llam 

, Prosperity Group . 
, Helmet Peak Mines 

Director, Dept. Mineral Resources 

~ . ~ 

Jas. P. Anderson has purchased the Kuenzel lease on 'the 
Helmet Pea~ Mine and is preparing to finance opening up the 
old workingso At present he a.ppears to have a. chance to raise 
some ' private capital in Los Angeles, but in the event it does 
not ma.terialize, he will apply for an RFC aocessibility loano 
The reason for this sequence ·of procedure is obvious 0 

lir. Brown and rwent out to the property. We took with 
us one Jesus---etc, a Mexioan who had worked in the mine 
during its .operation or development in 192~. He is ' an intelligent 
chap and a good miner. At present he is mine foremah for Kuenzel 
on the Olivet. Ha.ving been reared in the district, he was familiar 

~ - wi th i toa He informed us that the workings in the Camden No.1, 
and Billings are all under wate-r, and that the ground is bad,in 
that the ~vein matter is wide and walls were not contaeted. It 
would cost more tha.n $5000 to unwater and retimbe'r~ However, 
he was very enthusia.stic about the Bill~ngs, the 60 foot shaft, 
which is dry but drifts caved to seme extent,. He said he saw 
gra.y copper ore with high silver values, asstringera in a 
vein of milling ore sev •• al feet in widtD. Despite the fact 
that this ore was well sampled in the adjacent and lo,,_erlevel,s 
of the Camden ~nd No.2, showing over one-half million-·-tons of 
$10 ore a.t old priees, he claims that the easily-aecesibleand 
high-grade 'ore is in the Billings, and in the event that the 
leaser gets under operation, he has made arrangements with 
Jesus --eet_o, to take over the job. 

Anderson is a good operator and has had a lot of @xperience 
i.n Mexico, Colorado, and other placeso Graduate ~, M~IoTo '220 

.tf}~({;J~ 
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UNIV1tR8ITY 0:' ARIZONA­

T'UOSOJ( 

, Q:~GE 0":1«11" AN)) UG:IIEmlHG 
,. , 

. 1lD»Art~.ltwr 'OF (}EoLOGY AMl) .Uf~G1: 

.. . . . 

:- .: . :-:::/ 

.. ~~;~?e~l~i;o!~: b,;01Vl1" ~i1n •• r.;· . v·· .. : .•.•.... : .. 
'. ~ I~ Dear Sirs'. '. . . ',. . . 

: I~· aoeo~ano~ with our reque,t, I have ~re~ented 
an' op1nloA on o,rtaln phAse. of the geology ot ~. 011ve 
Qamp a:rea :~ ~t the P1ma Mining Dl,t.rlot" PIma (lount,., : ·, 
Ar1lona. :;,- . ' . . - . 

. '. ' \ ' ., ' 

. .. . . · If:l~ the lntmtl~a to ctl*O.'ab.e .. & liot ~.~.t-
.. ~!i;;~a;::;r~:!J.it:!;~:::\r~:r:;::t.::\t:*:i~n-

...~ll', . Wh1;tb· are ot fwutamental l~porl~o • . in ~~" matter 
of ,ore . oocurrenoe. . ." . .:," ' . .-',,;.:" 

'" -;, '.: ;. :- <.~ .. . .... ". '. ' ~; : ~ ~ " ' . 7 ' '_ 

.... $':;\41.0lu~.ton . ;AAd OPlnl.'l. · ~· 'b •• e\l. · on, ~·l:.~ pel'­
.. 8on~ , o~:,~aUon.:_.-, +" ~.· · t1~"l ' a1~~b,. _.}~'~d1 of 

· . : r~AArt' ; ':'~~.~. ; ~1., "':~l~ftl :.J1$~~~~.;, : ·an4.~:: .I"l:o_~:~,I(>tor' ,' . '. ' ' . 
'il1~,+.~:it <~~";;· ·· ·J)l·. · ~epo.l./ ~ft«· :,.,..,: :)J)~·.p"e4·,,'~1:~>1,h. GO ttl" • . 
of '·~.4""~:"4.1;";,,p'.'.'f,."·:~~ft"~" ~1· ,· . ~~4ta.._., : ... ~~~" ·;~!:~i;;:::~~oloS1 · , 
4t i ~h. U.l~t.I'.111 .· Qt·;·\ ~110h •• . ~ ", : ",, '· 'h.ll',~,~·r.f': an4 · . . 8QT~rn~~I!E.O:t~;~:!'::~:·:·_.1 .. ij~~~~.mbt~ · ~; 

. . (t.· >. .Iran .•.. :~ .. ,. : .• "., .. ,: '.~ :: - II. ' . •. 0 .. :10.' . ,' 1.0. ; ' (. 'O~.t.a . . . 0..0 ..•. ·: .. W ... : ' .•. J ..... : ...•. : ..•. ~r.· .. G ...... : : .• 1 ...... 0 ... . (; •. · -. ' .. ;·1j.:.'> .~. : ' .. ;~. :~1 : .. l»e ...... !t.: ... "': .. '.: .. ........ : ... : .. . . In't~ll~~::~: :~·an1.,'. : ·rt'uJ~.:,aO.4 ':.' ~1'~1.' '.- .r.~JtI· ·'.l~lt~:~I: ' oh.'.n.t · ,'. 
adeai t.'~.'/)4nl'''~lo.a~lIl.o, . . &1'.,: .• ~;tlt.r~: .).-.'. ' ,; 'O~"_o:~~']:~: , ()ti ' ,ar1',' i 

. Ter'lart>~i(: :ag. ~. . JUiJ" outll·<te::·:ot1b'···.X'tl_;. ·· partl".lar11 .. tc ' , ; .. 
the ·tio:rthWatd. 'ooour' th1ok . tor ... tloA. ··;ot 'al~o.aoI';}l1m •• tQn. ·' . 
an'd . quart·S1.:te. \. ' , ,- . . . , .. . . . '. .<>(:::;)::y" " '. : . 

. . :: :. ;:> :: < -: ~ : ::<;' :.. I ' • 

" Tht{ :maJor ' atl'uotur;eot the area o8n· . no'-b·~: · 4et1nlt.11 . .. 
det. armln.,,;d/b1 aval1abl~ .. aur.taoe , and· ;near-surtao_ .. " e010gy • 
It 18 01.#, however, that a great amount ot fraoturing,. aoo .. 
ompanle4 RO:' dou'btby at least some taul t1ng has oOQurre4 
throughout.the ar.a. 

. .. - . 

.. .. . . ,-.: . . • .• . ! 
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..... , ) 

1~11 :.·i'P •• lble tha·t ·'tol.d(l;l. 1.th.~· : ••• , .(.ext.·Q.JIv. · tiP. ot Iilno~' < 4.tormat1on W1 thin theare.~ and the . caUl. , ottraot­ur1ns ·&rlct·;· taultlng •. Or 1t ~f. ·: :b' . that the ··tl'&oturea .ere g.nerate4 by at;rss8el relult1ngt:rolll the·.:~~~ .• v.n set ... tl1ng "Qta large . O:t'\.tltalblook followlngthe treJ"a'er of a lar&c(·,ltOlume ot · .olo.nlc :mat.~1il trom ·depth .... ·e·a.t,ed .to 8\.lp.rt~1al 'po.1tlona. - .Orperhapavertloal upth.r\is·t ot intrudln,.}.a~. · JU.1 . have ~8.\18d. ,traoturlng and . faulting • 
. ~ , . " · ::.; .·~erall.a.tlon apparel'U, ha.b.en· ... ld.d.e~~.8.d. 
Th~j.roCk.\.$longtraoture8 ob •• ne4. , wh.ther on t.l\e. surtaOft '. C)rtlnd~gt-ouh4, haY.be'n.or.~~ orl.s. ·· .xt.en.1.,el., al.:tered • . ' ore 4eP<J.altlon, 1n varrlns dep.... 8..~8to h",Y4t.·(Joourre4 . 

. . .1" 

. Wh.~ev·.r>:a·; ••• "r traQture ··wal · aval:1abl.a to flG.t ::: ... aohan­n81.w.t ~ ·to.rore~beaJ-ll'ii .clu'~oJl.. .. !be · or-edepOll is at-e.: In,th.~·:,.lr1, ot the tl.I\F.~t,141~:C\ " 1Pt ..• lo·oal~I.I4 · alonlma~ .•• traotu~~'i at ·the In'tNeo'lon 'ftr.'tu •••• al\d : ;~n b.rt.~l: .. t.l · Ion .... " ,. 

. - ::.::' .. ~ . ;::·: :i··1{' 1 • . ta1rl'· O.~a1nthat· "~'ftllV •. sr~"~la ·N' __ ' : .... .. . , .n46l"1'1 . .... &1· varlabl. 4.ptJr . th'.l\'·1t.. :'"ltrS.Ot.:>ot\':"'hl'h ~:· .. '., · 011.' • . ·~: ~:".r •• · to.. a Pa.R,~ ;Jlt." : . ~.t.u.l' •. ::::JtoA • . :.".,. '" pr~ _'bl1 ;~~ta1 • . ao uN·to t ' all' , prll1Ul :M1a.ra11sa tlcn :-:_~t.h. . dla~rl.o',. : : ,t'l\. or. ·~ep:o.l'. : ·t~.h......b .• 'A a.e.v~op.41n :'h8 · . PJ.I.~ ::. l~ . , ~th • •.. '011,..· . Opi> · .~'.a· . 1la;'I"".ft .~hl,e~·1::·;~~~1 . . 
· ~tftif=~;~=~:·to~~:·~~~;:~~"'~1,~.~:Ut:.= .en t , ';' · l:J;r·:~t·b •. ··n •• ~ .ul'ta ••. · ,Q~.k .... )\t.t •• 41rA.tl$an:;': .. ,M~·i ·v(J~~·. '. " 0'&.11.-10 t_.~,t.l~on.8 .• , In : ar.a.:~: ·'o ·c.::_~:: :no~'l\··C tmd"·.~\l'bc:l"P·o~·t- .· . artt . ooPli·.·~:?an4 _lno or. d(l)Y.loplCl.h~t .. , ha .. _ · 'been :;' •••• ,lln.d · .... . . trom .. "b~o~>· con81dera.bl • •. to'i 1 nag •• ',ot .or.t- have ',\)flen :::Jl1ned ': 1n .... . the ·pl.l8t· • .'<::Thea8 ,d.po.1t~ are pr1 . .,olpal+1 replaoement · bO<u.. •• . 1n Paleozoio 11Jfteatone • . It appearfJ,··· 'theretore,that replaol" " l1entbodlea,: in ,11meatone t .onn the . 1Jftpo~tant tYl'. ·· ot ore ·: de~ OBits . tor" the dl~tr1ot. " · '. ".:" . . . . '. 

" . . The ' .. ;q~ •• tiQn8 · ot· ~aJciJ!' a'N~'u~ ... ~ancl , oh~~~ter ~11~; "':' th1ck..n •• :a·:::ot.to"'lIa11onfto,.1nstha.t · <'''n10turet :l~If'·. ;.p.p.ar .. ~ > ",0 ·.be tllE(':;:. : ••• ntl~; .. q.~e~~.:lcn~·.·· "1..'lY.· to : , ;the~'··p"b_b~11t7q~ extene·1v:e >01-8 :ooourenoe,' . ,a.'.:· 4.8pth :~n , ·'th. ' . 011'1, . ·a"J);·~;:.P.&~ ·. ..... . It · the o~~b. ... r1ftg .·l~""8t()Jl. , ~to",.,"~.on. ·. ot : .•. ·th.' · '1~~a1 ..• 111.1-" 'San Xav1ejt<:·.::ar •• · tot:ue'· north' flncl ·ot ·':,he .·1'W'111 Bu't:·e." ~: 'g.a to . the.cu tl1.::': ~~~e~ont1nttou·s . o:r . OO~,.i u~ctt.-r~ '9Ilv. Q""'f·a~'a,th.ll ··:. theproba.bl11tr·. ot ()couJt~.nu. · ,ot .::l.~ ... '.ool1l.et4a1:·::' or. .' ; 4.po&1 t.f;·a·~ <d·epth· In.' th. 1a 'te~·' ~~.41 ·,1..~·p' .. ~17 ,}.1.~r.a8e4. The p~b1. •• ::: ~Would ~ then:: heOOl1l', . QtJ, :.,t.', ·:'l"O_b1t1!",th· to the ' . taYorable :horlson · -~th.4ete"'lh.1n. · ot · do.lnafl~·or lI.ater traot\ire . ,ones. . . - .' .. . 
:; .. .... 

. Mr... John Oarter 'Anderaon ,. ~fth1. reJ)6r'OA the« Swaat1ka::, pr()pertl', .pase", . aet. ·torth. 'Gert~ : "~d~nce and. ' .tatt;;ment -01. belltr.,.t.hatl111eetone4oe" "C)ooul': b.1.;«:t! :. tbe aup .... ' t101al .torllatl0·.I ·ot ··theaPea. . . tha' tb.erel.· lIOZ'e:·,;>tban .& . 'poS81bl11t1::::::that , tb ••• ··'al·.o&ol. : ·:~1~.8'ctn.:' ·.t():Arhf'lQn8 .' doex1.t . below ' the:'surtaoe . torma;t1oi'1I __ 1n the '011 "'." Camt, 1·,not an 141e .~ate .. n' ;·nol" one mad.' toP oonven1.m08. · 
.. 
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· E.tnbrlet·}'le14 .'U'dl of the "~a'lF~ph1' dd. atl'\lo'uree 
1n.' . th1$ .:_. l'~., an~ .. , th~t 1mme41.fl~ •. 1);. ' ~~ ~ , .~, .n.·' ortft:! >1n: .. ~e &an. '. ' 
XaYl.r ar;'~J'-' Ju.tU, .. the ,.tat.en' . ~, tb18, .1".'~$raphl0 

. oonUt1o" :>.~&b'eX1.t. . Jut ' ''~ . 4.cJlY1Rolng · $tl1:1 · · .1'. ' ,b!-
1t.r 11l4~o._lQn. in . ihe " •• ultl' ot ~ reo •• ' .. '.'.U.4 :::1'010;10· 
.aPP1ng ·.::: .~~>Jh18 ai'e. I '0 the. lmm.41.t·e · nor~. . <::'/';: ;: . 

. ' . ' ,·". ,: ~~!'~1" o~ lire. ~.at"~t~~.a" 4'_~~'~~~. '. , 
It ....... ·.:.'.· ... . 

,':' 

l.oloI1,~:·: .. a.~~otur. - al\heJ' • aow"WU'Pe4 .<a)1lo\lJlj1) or a. 
4o.wn-r~~$·~~. at.t~a. :The Paleo&()~o., l 'la.'ton. tOJ'~a;"On. ot 
the : .~ · .· '''~er · art. dUl1n,otl,>41p ~ .,the ·.o'Qtlt :': t20~ ' . 2&0) I 

. ' .. app:ar~n~l'V;:pl.UnCl,!1I ' u,,'~~ , th(t Oll'f.·. ·\::Q .. p ~~· ar.a.· )~.': ··: ~' oont.o' 
. ).1.w. •• n :~~,o.olCi ;· ~i." 8'on • . and·· .CJ"'ao.ou.. · .• ~O •. $;';:~I~e4. . . 
'. OO~UI". · al.~#I·: th.·· . •. c)uthem ·.'bot-d.r ~:})t.' .:th. ···Satl· Xa._;tt):are •• _ 

( . 

I 
f. , . 

'fb,,:; orli1tl~9t ' th.1.'!Onta·o~ · 18" n('jt· .ol.,a~l.l . 1n41Ci4~'4.l.: 1 t mq 
· ·be· ':ilormal/ :'1':l)rma tlonal (lontaot j .produoe' by' . b" •• ki'::or :tlme 
. 1nte~al::J"n ; the depoa1t1.,.n·ot ~ .,.~1It.nt •• ~~ch .fo._l'IIe.4 th" 
.' b'd~ r · o~ >:·1~":::"1 . be :. raul',' oo_t1.'aot·I ~/pro.d..u8td ; ':b1 ::&: ,:Il.J01" 
rupture. ·· :<.It th1 S oont·aotl·. · an uncsontorml t1 ,,' -a$ ·:,th:et1rat 
case luggeif/,t,. the , llm.8ton.·s . ~· ' $Xterid to tht aou\hw.:rd unlnter. 
rt.1ptedly i ·.be~owthe Olive aamp area.· In the even·t ~,.that 1t 11 
a ; taul t :"oontao't,the ·limestones with '; their overlY1~G ' sed1mentary 
beds ''lnd voloan10· tormations, 1n th. Ollve Oamp blook have 
been faulted downward. ' . ' . 

, . ~.r.· .' ll.om •. ba.ls, ot: course, tQ'r .xp.o~td.n!that 
add! tlond· :llndel"ground 4ev,alopment mar dlsclose. ::ot):1~r 'small 
hi gh~grade '. s11v.r-l.ado~~.< shoots, .• noh a's ' w~r, ;. · .toi.'m·e:r11 
worked~ 11l' ·~.e .. 1ftea. ".01" ~pt1rl:tap • . ,l.arger:, vej.na •. and' })J' •• o1a 
-bodle's .01':.:·0%,8 ' o~ ·':· CO_'.O.':al .. gr.aA. ·an~ ·" ai" •• l . 1Nt , ~ '1':· 18 more 

. lo"lcal · to···· .UJ)I~ot ttiAt,1t . co~.~1t1l+1' - · 1 • . portant ~ .~e depOsl1" • . 
are:.- to · -be: JJi,Veloped.~lf 'th. : a~.a, · ·: : , th.,y .. "l1"l : OOQ~:.:: ;. a1t./lnet.soma~1.o . 
replacement.,. ·an~ . o·ant.ot ·depoal·t. '.lil;l~.:ll~One.. : · . . 

' . ' . .. .:, '> ... : .' - . " ' .... ' -.. ' " " :' .;.... ::. .:'. . ( .;. .. . -. 
. ' >' . . . ' -~. · .: .~~bl •• · of'. dev~1.~j).1~8 .. J>o-.s1bl.e ·· larp . Q.r.·,, ~ ·:~dl.el ' " 

. . .. 1n .... th.:e.· ·O.l .. :1., ... V: .• · .. :~: ... :Oa.p .... ... .. ·'!l.'.r ... e'!t 'h.UR .• .. ... :r. _ . •... O ..... lV .. · •. ·· ..•.....•.. ,.1.t ... ~. l .t.· . •....... 1.n." .. :~ .. h1 .. ·:' .•.... ·· .. ~p1nl0n, •.. · to:., ~ tlr8.tfl.p;erta~nl~1 :t.b:8 p.;r~I.~ .. : .. or. ;&b~:.M.o.t ;: ,Wl~.rl.Yllll 
·llm.1! ton_. ·.~ •• 48.· .· ~p..t.ra.~lt " , luolr. ', • .el:o·pment lh~ul·4 :. be carr1ed 
on <bt4r~1~~ng op.ra~lo"'~'" .... ~.t;::,ll\ : 610 -a.l·ng.:, ·1t .. ·~:~~~((loo~tlon .... . 
ot : c1rl11 " '~~~"8 18 . Oral .... t~-11 'p_l;p.nn~f ,: to ' ·\··;l:. · pr()b._l;;:: ·~that · · r..l~ . ' 
t1v.lln@.~~·IU'rtAo" ' .. v ' ·lil · dr " br,ool& type ·~4"O.1 ti·,::-;, .t '<valu ..., 

· 1;>e .• l\oou~t .. r_whlle · th.d.ep'~~'pN.P.ot1nS . 18ttli:·progre81~ . 

... •• . , .ni~ :!~~1;hd~1eh '~h.ll ••• tQ~.~ U . ~relt~6j~ : mtlY ' O~au~1~ 
highly pn>ble_tloal.l 'it l.n ,a ' sync11nal .:,8 trilotu~ff,.>::ltmay 11"~'­
OOllparl1t1:"el'l' shallo", 'it blook ... ·tautl.dt · It may 1,-1t(:,JAUob t'!&ep.r-
2,000' fe.~ :,c)i' more. . . :;:::-:"./>::: " 

:. . ~ . ';., : ' ' 

Yours: ve~1 · tr\l11~·: .... .. . . 

( Slgl'1atur.e) 
Ray.mood J ~ Leonard . .. 
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". STATEMENT OF . LUKrE : dbRDA, ' RELATIVE T:6:' :T:HE 
OLIVETTE MINING CLAIM, PIMA MINING~ISTRICT, . 

PIN~ COUNTY, ARIZONA. 

I came into the section known as Olive Camp, Pima Mining 

Distric·t; in 1886 and am living in the communi ty a~ this time,., . 

I had :c..earge of the SBJl ·Xavler .Mlnes, now ow~e;a. . by the 

Empire Zinc,' Company, and 8 i tuated in this Dis'tJ11'c't/ for 
...... " ... \ ..... .......... -. ' .. . . : ,.... •. . . . . . " .. , ." .. -1. . , .•. •. " .~ .. .. .. ,'. . . "' ,' .. , ... . .. ,' . .. ... .. , » " .. .0 .. , ,,. , . ,, '.' " "' " ",. '. ' .: " :.:: r .... · .. · . 

something over four years J and 'Was in charge o'ft'he Pay-

master Min'e, also in this District, for three ye&rs • . 

, At the , :time the 01.1 vette clo8eddow~, in 189.3,':."1 was 

a part~ow!l~r of adjoining prdpertyknown ,as the ~~tchless, 

now, kn'own/ " ~rs':> the Prosperity, . which has producE?d : seyeral ' 
.. .. , .-:.':.;; .... ;:.6; .. ;).~: .. ~ ... -~ . . ~.~ .......... --. ...... "-.... ,, ... . , . . ""~"" " . " ' ~' '' ',' ' ~ -''''''''~' ' " ... ............. ,:: .. ~ .. -- .. , 

hundreq,>t'nonsand dollars of are. The ,Matchless :'was . worked 
, ,..,r/"'. . .. . ' . ' . . , . " .' 

, 't-o""'a depth :of' ·312 ' feet and was 'in "good ore when operations . 
. /~. . : . . " : 

'/~./ . on 1 tce~s~o.. 
:j ' . .. 

I ~Nas ' ; on this ' adjoin,1ng property ',wh'en the .·Oli vette 

,.; ,' 

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

closed. .o.own and I know that the :'shut-down was in'tended 
. . ~ . 

to b·e~·· ;·· t~Inporary~After ' a while' parts' of the mine· caved 

, . '.' in an<i i .t .. :"has not ; since been ~ de~a te'red nor opened: up' in 
: . ~ .... #I • • - · -- - • • ##. 4_ .... · .. ~:··~· ~' ...;:Ij r .. · ~ '. - ,. ~-:; .... ~ . > .. ;;," ,',. . :''', ' : _.:'" ' I.. ... ~ I 1:t' ; ':-- ~ ~ , .. ; . . ....... · .:~ ., ;'·.:;· r~: ; ,' .F ' .• ! : •. ·• " •.• f ' , _ .• :.: .... : I: • . ~ ,.:< . · 

any . way ~. ;.~: ' . 
. . . ..; '.' ~. \ . :' i::. :: ::-:' . . 

I krtQw ·:;tha t when the 0 Ii vet te c10's ed down t~ey<\~ere ' 

ore as :: ·good and the veins . were as 's trong a8 ' a ~ ·a.ny 
. >: . :~, , < . '," ' . ' :i' " ~ 

duriri~ ~the ' operation of the Oli~ette • . 

. . LUKE J. CORDA 

', : , .1, 

. . \ . 

. I 



t,,;.; ' . ' 

The Helmet Peak Mlne . 
. . 

, ··The Heimet Peak Mining pro:p-.erty oonsists at fifty-a'even 'olaims, " ' , 
(seven ot which are patented) and is situated twenty one miles . ' 

' Southwest of Tucaon, with' a ' go:'od road all the way, and 1s seven ' . 
. ,miles due west ot Saha~rlU. ~tatlonon the Nogales R., R. " " 

T.he~e is one six hundred foot 8h~tt, and one four hundred foot 
shaft about f'.our hundlred feet apart, connected ' on the two hundred~ 
f1fty and four hUndred toot levels. ,Both are fullYequlpped"with 
holst, .' air oompressor" blac,)tsinl tthshop, 'etc and . also . s eVlIJ1alr >': ,: , :' .. . ' 

, Jaok hammers and dr1lling ' steel. ', Just ':northot the shaft , runtilrig\:"~:. 
east and west thruthe property, ls 'a: Mother vein of :·lead- s'lver~' .' 
gold ore, w1th several shafts, one ' of which 1s three hundred twelve \ ' 
feet deep. ' These were worked several ' 'years ago by hand, but owing . 
to the low price ot ··sllver, work was s·topped, and they are now 
some)Vhat oaved, and have considerable water in them., The olaims 
were taken up by two 'miners, who shipped ore as they neededm.oney. ' 
The first ' s1xtyfeet was lett on the dump, but 'below 'that the ore: 
was sOl\ted ·and shipped. The vein is thirty-s1x lhchea wide,nine 

, inohes or more ot high grade ore. At the 200 toot level,the"ore' 
run 200 ozs. s11ver,()ne halt oz. gold, and twenty to twaajr-:r4)ve 
per oentlead; at · the three hundred feet, three hundred ozs. silver ' 
one oz. gold,andtwentyto twenty~t1ve, per cent ~ead." ' .. 

:' . . , . . .,' . 

From the six hundred toot, shaft, · a drift Wtl8 run on the three ' 
nundred fifty ,foot level to within one hundredtorty feet of ,this 
vein, . and , the work was ordered stopped by George GraY" who ,1 t 

. appear's, ' did not want to get into .. shipp1ng ' ore. ' It 1s proposed 
to continue ' this d.rittthe rest of the way to the velnrp get out 'the 
ore, sort 1 t, and sh~p the hlghgrade, unt11we can pay . dl videhds, ,,' 
and acouDlulate a suffio1ent surplUs',; to put 1n a sUitable millt ,~, .. 

-'1o ' oontinue ,the .· drift · sl)d ~ake outat .least two oars of, ehlpping,.>.!,:;::.'i 
ore, it will . costs ' t\fal1)y·< to '. twenty~tA>ve ,thousand. dollars , 'whloh. :\.;: ::~: ' 
1s all the . money ne~ded :' to putthemlh. ' in ,operation ~8nd keepltC.;" 

' . go1ng, ' : 
'" .: . . 

,At taohed is a copy of Joe ' nannery'a report', and we 
have several engineers reports on , the ·property. '.'; , 

WSK/r 

" " 

Respeqttully ',Bubm1tted . 

w. S. K1ng, Pres. Helmet 
Peak; Copper , Company~ ' 

" . . 
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Mr. WI. J. 1i.hop, 
Tuo.on. Ar1zona. 

, ~ ])ear Mr. Ii.hop: ' 

, , ' Oomp171ni with your 1n.truotlone I haY. made an 
examination at the Helmet ;Peilk Coppel' Oompa!l7 miniR1, ' p~pel't', 8Bi,(\ 
lubmitthe following taah. ," " llv 
Looat1o.n. ' 

The prop.rtf 18 looated in Pima. Uln1n&d1at:r1ot. 

Pima County .';:,'k1 zona , twent, m11ea louthweat trom 'l\1ollon. on the 
, " 

old '1\lo~.on~_,galesb1gh"ay. On the north" 11 the prop,rt, ot 
'. ~ , ~ .' ~ ' . 

themlaplre Zin~ 00. a dlveloped mini. On theaouth 1. the ' , 

propertl ot Tw1n Butte. M1nes,wlth a sh1pping reoo~41nexoess ot 

five m11l1on ' dollar. and w1th 1JDnie11.ee tonnage of or. developed. " ' 

(hQloq. 
, ," 0.010110 Qondltlonalndi oat. large deposit II ot hlah 

, 
' 

l; grade , S11ver-L~ad. ZinG, and Copper which cover an area of 81xor mON ' 

mlles.equal : a~d p0881bll superiQr to any d1striot lri':·:the southwe.t. 

Owing , to the 11m1' of t1me ' to Dl7 dl."olal I 1lJIl;:- g1vl'ng 

10uthe result. a8 oo~plete as possible: 
, , 

The geology ot ,' an area 0 t se'V'ersl ml1e8 baa . been 

examined bya number ot eminent geologists, the1r reports being 

reliable and ~th,QrOUlh. " BUll' ,be :·o·b,ta1·il",: ' 19.1.~;: appll!1ns-'{,at ~. th .. oftioe ot 
, .' : ~~ ' ~ ' ~ I"' . "' 

... . ~~ • • " ••• • • • .,;.,. , • ", 0:"." •• "" "" • • ~ • 

the Helmet ' Pe,a,t.Copper COmpany. The compan, ha.,lnl spared no 

etfort to obt,¥n all poss1ble data' ot the m1neral content of the 

distriot. 

The «eolog, ot the dlatrlot 18 prao'loallr the 

same &8 ma.rl1 ' or 'the large oopper alnea ot the United state., Mexico. 

and South Am,erioa, con.latin, ,of areal ot l 'edlmentar1 d.poa1ta, 

intruded DJ",later granatold 19n.oul rookl • 
. : ~ ~ ' : ~ '. . 

. On the north.. tind the preoambrian Iran 1 t. 1* 

) 



L. 

plaoes Show1ng through the 8011. Southot . th18 the pal.o&010 rook. 

appeu .1 in 8mall areal ot quart,l'. 88' Martin 11me.tone. and 

South and West K'.~O 8.d~m~~t8 as t~, ~e ., examlnat10n extend8. 

' :The lntru.lve gran1te 1* the prino1pal m1neral-

1z.r in the ore deposit B ot .Arizona. 

"!he presenoe ot intrusive granlteaS80G1Ated 

I 

with the sedimentary rook, 'torm an 1deal condition torlarse deposit, 

ot ,ore. · \\here these ooridi tiona exist w1th & gr.at number otmin.eral­

·11.d veinaenco",p.te,re.d OVer 't~e 8urtao'j 1tl1 almoa:t . 8,: .:c;erta1ntr ot 
. . " , :, ' ,' : " .. . 

lmmen"depo811~ . ot oommero1,al ~ret only , ;re~u1r1ng oap~~ol and , 
, '. : . -; ! .. - , 

lnt.lllsenoe 1n .. 4ev.~lopment work to ~~O,at. t:tlem • 

. : .... :!1'h.re 11 eYld~nc.otlarg.d8po.e1t8 , of .. ~.ommero1al 
.. - ,' . 

. .•.. ~ , 
.. 

, ., 
~ . . .. . 

. 

ore, on the Q,ont,aot ot the granite and pal80£010 rockd. b7 dev~lopment 3 

ot the .l41neralH111,Vuloan and ,other propel't~.8. 
. . " 

'. .' ' . i 

,. ;·'1'here has beenaeveral mil11ondollara worth ot 

or8Ihlpped~r,(). , the ' dlltr10t ~ .. 

. « 1'heXelmet peilk OopperOompanr'i fa ' property 

oon.1~t • . 0 t . ,. ' croup of · "ixt, tWo . olalJia. apProx'lm&t~1,ltu.oaor.8. 

M&n~rilllat1o!. :,:.,:., '.> '. ' . " '. . . ... .' . ' .' '. . . . •. '. . .. ' 

. . . . ', ,'.' fhe:re are ~wo pJ-lnolP:al ' ve1n .7item. "ra.,8rslng" 
. . :' ;'. . . . ' " " . . . . ' 

th,prop.:r1:~. ' , one atr1k1nghorth 10 , dtiNea . ea.t .• . ~p.p1ns to ' the we.t t 

-~d .the oth.:;'runnlng )1ortl1SQ d.p •••.••• , 41pplng<;·I)'l'~ ••• t. , 

. That the lonal .theort 1. 'cDnl.t . In ,.· .. tht •• . "elnt 
" .: ~ . ' . ~ ;'.' ::., 

1,v8'1'7 .Yld'~~'/ 'hl;h Irad. 111v.2', Le.d, lin., and :(~pper or •• art 
' .... 

. ' 

'l'he veina are eont1nuoUI 1n. ':rind and have well 

det1ned walll . and glve ev1denol ot ·eontlnued. .depth. " .. ' '.' 

Development. 
The deYelopment oons1.t. ot e ttort. tot aka out 

ore at a. oomparltivel1 shallow depth,whloh proves without que.tion 

the w1de distribut10n ot valuable ore at thesurtaot of the propart,. 

Page 2. 

i 
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., . 

-. . " · <1\1 the Iivt'a4 •• ¥I>lo~at " Ii atf;i.pmen1l \it ... \; . 

aooomplished' b1t'he o~lg1nal i6Wil.ers,', wl10 ' dld ,~ thf) workwlthout .tht ·' ·~4 ' , ... '. ". ': 
• . l ' ,:'! . • 

ot mAohinery Or. , 'olentlt10 prb01J,lt.ot·· Jn1nlng~ " ' . 

....•• 'the HelllletP.ak II1ri1~. M111~ (lOmP6IJl7torme:r-ly 0*-. 
inc a portlo:not the p:rope:rt1 now owned by the He lmet ' Peak '::~:OoPP.%' dti"d1 

. . ! 

BUnk two shatteln an Ande.lte 1ritJiiUs1o:n, both ahartius Ye%'t1cal, 

nUmber lhav1nga. depth ot 600 teet. number 2 a. depth ottour hundred . 

teet and about~ . 600 teet apart. A great part of the dr1fting has 

been d1'1ven in ail. Andes1te 1%'.001&, 1n oontact with t~. Andeelte 

'1J1trus"1on • . e.rid . 1,~ not a mineralising . eontaat, the mineralization 

. belnithe r8aul.t 'ot deposits t:r-omminera11zed lolut10118 trom the 
. ' , ... . . , . " ~,. 

tle.u'res; 'Whl\1h1a the proper plaoe' to look tor '~-~thOUgh I . 

. belle v.that :' prC)i'1~abl.bo41e. ' otore .w111 be toun41nthe vlo1nlt 

.. ~:o:::t:~l~::.r:r::~:~:::::~ .:~:~~lpe. ot <copper 

" .' .· · ;tbeUenthall b7 eQntlnU1rl1 11he Vl? ot the 160 '. 

toot level the ,'.il11ng. or. boa,Wl11 ,i ••• 10p, • ;'11108 ',1)041 of hiSh ' 

Irad.ore, an'4:81.o' oontlnue tbt' 4rltt,' troJll.tne' 3&0' ·toiet 'leVel. 
. . ; . , . ". ~ '. ' ... ; ... 

the ore to . th.,· p~o8perl 'tir .,.1n. 
'., 

·~ 1'h.r. 1. anabundanoe' ot eV1dence otval:uableor. 
", " ,' 

bodies along . 1;h.:<~,~111 · rllnn1Jli throu.gh ' the Prol.p.rltl ,: ~lal~.,tnl'oh . . 
: :! ; ~.~ ::t.~ : : <';~'.~ . . , . " " ., . 

oan be developed' eoonomioally b, dritting fro. ' nu,mbe~ i , ahatt at the 
.' " " . " ' . 

360 toot leTel, ' .. oontinuation ot thepr.s8n~ ,dr1ft 91111 neoessitate 
" . 

approxlmatell": :l.40 teet to out th18 Yein.atter this has been 
.; . :. ':: I;.· .. . 

aooomp11ehed,drlttlng in' both directions t .o open the ' or. body and 

prt.1dfJ atop1"'1 ,round. • 

. In the abo". mentioned •• ot1on there ' 18 . a \ 

1argetonnag" <~ fgood mlll,ingo re, tbat oan be ea.ailr deY. loped. ) 

~"~ , . , ,' . Xt 1., a good po1101t 0 looate ore bodiea b, 

d1amond dr1lling. whioh 1. ' tar !I1ol' •• oonoillloal than 11nltlng shatts. , 



! 
\ 

':' ." 

~., all of the blS JIlin •• ot todar were operated 

on a small loal. and developed 1n th.earl, stages without machlne17 

or icient1tl0 d1reotion, eJ:t%'aotlng t~e high grade o~e near the surtaoe 

1n a small w&runt11t be ,: depth was too great. o~ the ore beoame 

oomplex. or nometa~rgl0al' prooeast9r protitable "i'eatment "at 

the tlme and other oau.al .MGh ,4.1.,14 d ••• lopment tor: manr 7.ar, 

in '0." 0 ••••• ' 

,::!he problema ot the Past do notexi.ton 'tihia 
... ... 

propert, a8 .'''1\.trg10al d1ttioultiea hAlve ' been 101Y'.4, the water 
. ' " .I } 

;"/a .aluable a.~.t t~r Dll111ng
J
be1ng present tor tlotat1~D I'urpo •• 

' lb. g.olol1 indioate. 1mrnenle 'bodl •• ot or. 

a. depth 18 attained. 

All 1nd1'oat1on. 'in OllVe oamp &1 well •• 

P1ma ' ~ mlnlng dlatrlot point toone ot ~he larseat "and molt profitable 

oopper oampa1n Ar1zona. and pOla1blr in the Unit.d Stat •• , or Mexico, 

w1 th d.velopm.~t am depth. 

-- the Helmet Peak Ooppe:&' Oompal'l1 -art maltlJl1 

great etto:rt. to de .... l.op the propert, :'00"'011,. 

', ' ' Ir.Jame., A. Haml1tol'i;who, la ,pre.ident ' of the 

compan, and a :':' Jl11ning man ot mant years, eXp.rIenoe &rut ,th.oroughl, 
. ... .. .. 

, ' 

oompetent tode,V,.lop and operat, the prop.l"t, w1th gNat .oonomio 
'. !:. ~: : . ' . .-:. .'. . 

r.lult., h.vlnl~ ~th. adyant'age at Mowin. that there il ,or. 1n the 

drltta at 4e,.~ :in the d ••• lopment of the tormer opel'&''':l"..11 
.'. ~ ... <. ":' ,. > . . 

advantageou8 " ~~>~e present plAD ot4.velopraent. ' 
. : i . ~:- ; .: •. 

'-::" i:"': the plan.a.I d1s0Us •• " with the offioer. ot 
. '. , 

' 'the oompan1 t~l- -. the future development - .~. , caretully :1&14, 
, ' 

-oonler"'at1ye~and. along-approved engineering pla.ne. 

: . ' .j 

Respeotfully submitted, 

... IrlSht. E. II. 

Pase ,. 
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ASSAYS AND ANdLYSIS CERTIFICdT ES ON 250 FT. L~VEL. 

H E L M ~T PEaK MINING AND MILING C O hlP~NY. 

Feet indicate dist a nce to face of drift from shaft cro s s-cut. 

Dec. 9 th. 
/1 5 Elist Dri ft 
26 ft. 

Gold. Silver. Copper. Lead. Zinc. 
.01 .7 .05 2.5 1.4 

:i 6 l!: a s t Dr i f t 
29 ft. 
Dec. 15th 
/17 Ii: a s t Dr i f t 
3 2 ft. 
;/8 Ea st Dri ft 
36 Ct. 
;/9 E as t Dr i f t 
40 ft. 
Dec. 18th. 
1/10 East Drift 
44 ft. 
ti ll East Drift 
48 ft. 
IIl 2 ~ust Drift 
56 ft. 
# 1 i •• 

III J E B s.t D r i r t 

.01 .8 

.01 .7 

.01 .8 

.02 1 .2 

.02 

.01 1 .0 

.02 1 .2 

.OJ 1.6 

6 0 ft. 4 r t • iii de. 0 1 • 9 
/1 14 Ea st 
65 ft. 4 ft." .01 .8 
Dec. 28th 
#15 East 
71 ft. ~01.6 
,, 16 East 
7 8 ft.4~ft. II .02 3.2 
/11 B. 
assorted are. .03 16.1 
J a n. 15th 
:1}8 . 

C.C. Q2 Ea$t .03 2.4 
/1 19 
160 ft. West .02 1.2 
J a n 20 
# 19 Vie st ., 
165 to 190 ft. .02 2.2 
1120 II est 
165 to 1 9 0 ft. .02 .6 
/12 A . 
16 5 to 190 ft. .01 . 8 
Jan 25 
/121 Ea s t 
88 ft. , .02 1.2 
#22 1i.:ast 
94 ft. .02 1.4 
1/2J j'j es t 
193 ft. .01 4.4 
/l 2h I)'est 
197 ft. .01 4.1 
1/25 
assorted are. .02 26.4 
Feb. 1st. 
#26 ' .02 , 6.0 
1/27 
11t-fo r-Tat .03 26.2 
.¥2 8 

Surf' a c e Outcroppin g 3 4.1 

.1 2 

.05 

.02 

.02 

.02 

.02 

tT'. 

.25 

.05 

.0 2 

.05 

1 .5 

3.5 

.05 

.os 

.05 

tr. 

" 
" 
.05 

.15 

9·9 

2 .1 

3.6 2 .1 

3.6 6.5, . 

1 .2 6.2 

1.1 6.2 

1.5 5.2 

J.l '7.1 

2.6 4.5 

2.5 6.6 

1 .7 2.4 

2.5 3.8 

9.5 

2 .9 3.0 

1.5 3.1 

2.6 2 .1 

3.2 1.9 

2.7 4.4 

3.8 4.2 

2.3 

J.8 

J.2 

5·5 6.5 

3 0.6 

50. 2 

Tot li l Vlilue. 
~ ~ 0.67 

15.56 

11 .28 

13.27 

12.60 

11 .20 

17.01 

11 . 25 

12 .76 

6.69 

15.60 

33.70 

, :6.35 

9·43 

8.03 

7.55 

7·94 

10.87 

11 .56 

6. 23 

8.60 

46~25 

26.15 

62 . 27 

95 .70 

.. / 

: I 
j 
; 

,I 
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Mine Helmet Peak 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF , ARIZONA 

OWNERS MINE REPORT 

Date November 15, 1939 

District Pima. Mining Dist. Location21 miles S.W. from Tucson 

Former name 

Owner Address 

Operator H. P. Mining and Milling Co. Address 90 N. Church St., Tucson 

President J. S . Ayres Gen. Mgr . 

Mine Supt. Mill Supt. 

Principal Metals Gold, Silver and Lead Men Employed 

Production Rate Mill: Type & Cap. 

Power: Amt. & Type 2 Hoists and Compression 
' . ~ : i·" 

Operations: Present None 

Operations Planned 

Number Claims, Title, etc. 7 patented, 50 unpatented 

Description: T opog. & Geog. 

t. '; 

Mine Workings: Amt. & Condition 

(over) 



Geology & Mineralization 

Ore: Positive & Probable, Ore Dumps, Tailings 

Mine, Mill Equipment & Flow Sheet 
( . 

Road Conditions, Route Good 

Water Supply 

Brief History 

Special Problems, Reports Filed 

Remarks 

If property for sale: Price, terms and address to negotiate. w. S. King, 90 N. Church St. 
Tucson,Ariz. 

Signed _____ _____________ Y! ! __ !?_ ~ __ ~~_~g ______ . _____________________________________ _ 

Use additional sheets if necessary. 
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~rO~0TtJ nel ti on contract ~or ~50.0UU t ~aya 0 1e out Gi royaltieG, 
lUiiJ of tne nc:~ ~;n(L. tor r·utu.:rns. uini~u.L~ 1n oo.(' I·CcJl.i:cCm(jnt .~3 CU"~; .:~U ';lor king 
s.11i:x:t :3 L~(; r, ::. o':l"'.; n . 

l;' rG.::)er t V'· ce· V·<.~ J.:\3 [;~ I i t L 10 0 VB I' !~~ .2.ictl f ~iU.l.C Cl.l tiill 1 od(~; ,- be l':'-l L~ c'{;"iO 
~Dte~teu c ~a~~8 ~ lr o~ . northto 8 0~trt t ~G V~~ 1~ ~8 loo~l c mt JC in this 
ciiDt:.ci,ct :!~ l:C G:;;~. -c d : J;~ifV.~i'D.l :.-1j.11; S::;:,n "':~ ·2iT lc.r; Olive CamJ;.i ; iJ,.:\c.· i n ~ U. t tos. 

,i~.l:Ll1.01~ .~.J.l. {{'l J.l. 21)~ (.j: 3~l!1 _i .::!~rie:' llt.·,lve 11r. l~~ /}~ , 1(:.1:\:;0 _~; l.·oc~ ~ct i C l:· rG o(J r~(.l [tJ.1(1 
lI:.'l:: i r]. .j I2. tt0 ~) .<) l'C'~:, ilL~;;:: ~: rocillcoti over 10 mil1j.O l~. cJ. G~:.J.aX's. 'll-Joe OJ.l.ve (Jamp, 
just 8 oat ~ of G~e ~ ~n h!~ier , prcuuoed ~ milli cnin silver~lG 2d- 30 1d ores 
be f ore 1~O ~3 II 

. iI'l1l ~3 i,~ D. c. 0 pre i3 God c~::' e [ 1 ~::; t..t a j;~}.gra p.h l e o.l. J..;; G oElpe :red t ot bu r· !~ ')n S 
c~:C'ounc i t . 1'0 t he ncrt.h., e D.8 t, D.n e. s o ut .r'l til0 ·:trC ('}~1 nre a ll in ~ ," ..l , r~ozoic 
li~.:e G t 0 ::.0 , - to . t.e E:) \;') e~ t, ill g::.:' [,1ni tc ,·,L..L::;l:i. .J c :~1)1." i cGS t.b.o CD re of the 
mOLtntain .i:'gnEie • 

• "" 1 t " c· '. ' 1' : - .: "'1 ..:; I" • " .~ ( ', ,... ~ I ... . , "yc ;, (' '~'1. "'.-" 0 ,.:, .... ~ t' ··'L"rr " q1 ~'.~i r.,.'.'. • .. , 'l' '" .~ c·· '1 I" ~ ,... ,', ""t j ""1:1010 . ..... x!· ..L....!.. v1..~ , ~. : u(; :.;..L. · ~~..;.. ... .l. 2) ( ... ~v ,~l .• .J l;.i:l. V · 0<J\:h .:..).l -" .. lW.V , . v ''; (. .L._ ~ L ••• ~J.'''; ;..· ) ." \."1 1..;,", 2 . ..\.. ~ I::) ~c 

a nd I jClnef.'O l.LD in 3adh,; In thio ar(~a t J:,:) f crr'lati Dna on t llD ;J:;:.r I20a are .:,~. 
meEo~~oic 8eui!~cnt~3, volc.r:3. niC3, ani) intru.siv6 {jorphyries. ii.'11er c :;~ :ro B.t 
least four types of ore deposits : Fi ssur e ve ins; breccia zones ; meta~ 
soma t i 0- r ~':;: )luc e,nen t CiO 1: O:j i t z i n ~';iJ,1 00 Z 0 l u ,;_:L;;; ,:j [1 t (in:) 'J; ;:'" 11 c~ (3~). : ;; .: . G t (i op 01?; i t e .. 

:" I·r.r : ·· I ·'C i' -ir-,'~ · l· '~ ~"-J .!.''''., A G·J"'. "i,rn C:qrrt ·."\ ., .... ~~ 1." ." + ) .. r \ ""C'j.-:,,-i . !1 "'C" ;"O, '" 1 ·1 · ~ ': · ; ·~e. 1 :j ~r .L '.1..4 /~ u ... V .:. .!. L1. _ _ .J.. _ -::::lI,4 .:.~ c,......I.. t..:, c,t· lJ. ;.;..tHJ .~ .... >.: v -.., ; :1 , . ./ ;. ; ( ";~ . 1~ .J. .. ~ ,.i. .,.V;;:" '.l vU 

. VCr:T 11i ;?:.h ~rD.d 0 .~:' i 8 Dllre YGi n.~; .. ··" jl.iO ,~1 l :~ t 1J.e ·~ : ::E.1 IC:3t o!.~' 8J.1 t r£; ~b ove ty. :)0 8 !.I 'U'; _ ~ I • J. 

~fr:: 0 A: ~:~.~ ~ ~:. . ~~~~C~(~ ~ ~ " ~~~~~ ~~ ~ b c :~:~ ~ ~~. ~~ ~;~, r ~~ ~1, ~j ::.::.(\. ;~:~.~:::~ ~~ ., :::; :"0 ., ~~,~'--' ~ . , S ~ .. 1::;~ ':;:?I' ~:;: 
QJ) .. "" ..... v ;,;. V..l_,~ . l ~ a ... _u .• cn.:,)~'.L"-'..!.. ':' .".J •. t... e . , . J-v,;. 1 !.) "'4~ .J..~, O ·i0 ... ,l,.l U.J.. u .. l "J >.J 'J '<.,.J. _').) "U'."_.1 l'.lJ ...!..vo 

. t'J ice i,;:L ) l ::;.oc s ), bu.t· [.:. It;j:::'O l~<:; b. :,~ j) Clt .. t, :.;. ~t~A.:;'l .i.:'L0l:' Vi.' ; •. ,i ll..J.u;:~ tO d.S ,~ i...,~:; i)00n 
iJ ~L C C ~tC:·: ,,1 C ;~.t o ~: :. O t:. ·~·) ~1 L1C]~J. , ~ C'.tl O ,; . tlC: :~ ~3 c· L~~~ l~ :J ~:_~ ~~ .~:.lj. ~~ .;:;' .. ~ C _ . -~ ('; l,.' ~'J ~l ,'~; _L ~L ~~ (j l) ~EjI)':; Xl,. VOl--;]' 
]. itt 1 e ~~I' C d ·~c t i Jr;.~ C ~>J t (; i L '. :3 .-ce~) u.l ~ e G. • i ~:'G 0 ~~.0.'t~ i~;1C Ii~ lnl.:'~ J' ., r !' ! '-.- by 

"\" ..... ~ r.J.' •• ·)· :,:; .... _ .l. .-.','. ;'-', '!-. _ch~I.' -~' ." , ~ _il. _ ... .." :'~'. '~' . '~ . ) ." r. ·· ~~ .,.-... :' :· 1o~~_~-1:~ ,'".,' i ( l O r,".::.l. ,',1 0 , nDllct toOIG ~~' 0 ~~_ ,:' O ' ."J c; C1 t..h :') :::'L: ·t;:'o .: r.eJ.;/ I'ic:ll .. . -; ~~ __ . ." . .:. __ ' .. 9 ---__.,;. _.Jo .. ~ . .. _", 

cnr :~J on .. :; e i3 J. i 0 ., t !1,ob re (; ',; ia ;~ ono t ;71'J8 0 ~C L.l Cl )0::-;1 t, rr~:;~~-r !J c r.::~or:: c):;~1C':: ; : ly pre-
y;: a~ f: nt ~ ~·l.·.;.n .. T ov i Oi:. :3 1::;- fJ u..t.:) G c:; G d.. . 

(~. If_ '1 ." i' n' ~ ! ' .1 ':! ~~ -?c· "') .. -<:) •.•.• , .. " ' } ':'j '" "';" , .... '::j l.~ T"YJ c,·.,.. f:~ ~ C. ',-;~ ,"(,"; '1 ' j; " '~. l:J c; ·."7 H'"\... ~_-, ,~," '.,:\, ·1 ':.I •• ·.! .. :. IJ:~ 1.0' -tn' ;JJ.J.."' ... ~' 'J .... .J ~ \ ... ~-' U _ .. ' w .. 1 t..." . •.•• L. JJ .{ . :... .. . W .LlJ..~ U '-.1 _ L • • L., I .. .J· V ' .1 .1,. .t......L...: ... ..l .. ~ __ """".' . .. . (j t __ ,., ~ .. .. _ ~_ .it 

.... l·)r."J. ~""' r""\r.'"'o r~ ' 11·' :' . .rl"· .... -·r~ ~,..11~.....,~ ·'t '10 ~ £\C\ ·I ~ +- (\ ~~ - i ... i' ,-·(~ ·:···':f · ·~ -n ."~: ... ,... - ~' ''. ''' .4 ''1 ,.. ' ) ~""'''' :· I:)··· ' (.; ao'lc':'\ {") 1I J. .,;"" , .... ~ IV ...:~ .,. .J... .{ U .l. ( ,l !J ..... .l. ._ ~ ~;) IV .s..,,) ~ . ., ~..., ~ .~ u ;; .......... i.. -;,::; \.) J .. .I. U.H \, J.~.I.;; ,·,~V: · ' ~.) ..!.. __ ) .1., ..I .• i"..L.!. v 1; u ,;) ~ -;, v-

.I· ' : 'ir ( :), ·, " ' O i· ··.I+ · ;t"I \~ ,·. '1·11·\~·· ~·l OI) ·~ '''~ .f')l-.n ,....-ro..{''·1:') --rr ,r.·'''' "- :'~ <:.l i'"' ~>' :" """r 'r'."'.; " " .... ,/:: !, :. J." l m·11os. v ... ".., .... ..... 'J·_.v ..... v~l. ,.:'..J..a ...... v .......... t"t,.!.. • .... v.J..u ................ ~ <A V '#~... v .w. v lJuv~J . J.. Vt.1 -'- \Jc.· •. l~ ',J, J.J. V\ J.~) .... '!,!it, 

:from tho ra.Ll:::' oa ~l at :Jallaarlta, '.ihlc;h J.u 1 0 Gild"fJ ~:;(Ju. t lJ.. 0 1: T U .. CSf);:l on 1At'e· 
l;)a.VO d ) 0 t~ e J. (:) ~i < "G:') T. () I:U.eh1N ay # 

'':Qllc •. L:,'~ tc.ill '~ !'3D .Laue .DrOduc0a D.;.;c,IU .. t !~<~L;'; , V,-, ~j t::·.:~' 0ro l'J~;:j , L 'l ve:t'~i riC.ilr~$:';'·: 
silvor-les, ':>-301u o ,~· e . Tiley Otl1~l h nll ::, De ~J.;cn\; Cd,:' a V\ j ill Ol)C I)8" not OVt1~ . 
300 feet l orit; O.t wllich le~G t.b.C-11 11Di1£ VJ';\.~3 v. ori~ed a .. r~ct thE: l;· e~;.;.;;e 8 ~ 0[. 6 . ,~ ), ' 
1J11<?;ftD being 3C() i''S·ct on a ~l teop 1ncline t"· one s.ru~ ft 1.':) i:~C foo t. D.nothei ' ....... 
sha.f't not' oval' 6U f e (; t. and (.: nctl1er not over 50 'fect.; ~~G only' 3frac .~:it.H:\ .. :, 
of I' ll':\. ;j()U ~ ~nt i~~ de '\ t l" 0.1 ' ~ l~ ';, 300 :fO(.:.t .in Jr:ln.c,· ttl "'j': 1 ;')'" V "J.·i~·i " " . :'! 1!Jor l~d~ .. ~ ... v ....... vv........ ~1...J . ... ,.. A \J . ,. .... _.lJ' "0 J. V . A, lJ .1 .... ( ... ~~ __ J,.. .... \fC .... J :· \I ' . . ft. 1 . ' ~ : .......... 
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~ho vein \;'J80 10rJ 3:!:'adc cntllo sur1'aoo t -:·not ove;- 20-30 ounoes silvor 
and lOt".! g olc1o ; ~ t the ;ZOO foot it rJ·:l:J av ~;r(3.Jing 2(,;0 Oll.nees of silva);' and 
tt' 110..1.£ ~Hln{Je in ~~;ol lt" :L'llo .)\JU f oe t 1 evel ~;.ilc ·ned .300 to . 350 OtlnCes si lver 
ancl one OlL.nee in ~~ :~.il d CD c:rnn .::::VO::";J ~ ~,J"n b a~)on t ~~5/t) 1e ,::.d. :1 h~t s ~; ork wao~ 
'''''';1 i " C" "lC' l ' ~ ' r P~.n ·.AI \ '; l':~ J'., : -:- . -1 ," . . -, 1 ," ;'(:" !,"'. -~·-, t ,·:-. , .... ( .... r8c.-.. · v- l·rn lJ'; l i l'l, ill'\!'j '( " (~ "l ;-r.rin· c.,; c, ... __ .. l J .!. ' " v Ll, .. J'_-·:7 " '. ~'" "J,~,~ .. .... 1._ · .. l .!., : · . V' ~ ; .. " . ........: . v.l. I.l..oJ \.. ... , · .. ... 1 .... 4. :..t . ~ .. , ..... . ) •• ,",,_ .J ..... - \i b 

he~~'c r:.tl {) \~: o rK(HJ. in Ul' \'":o.t' c on tJ!.0 ___ '!,L" Q .:.~e J.." t:,~ tiL.: t;J ;..; Oi1U 8~·n1~lg tLv 0 r'o 10 f t 
J.;'1 the IT.iir10 ;: .. Le.n ti'lt!. Gj) . .L'i'.i~:t tI'i) [:.e. 

,£Li~: ri8~) J.n ,}_ \reiY": u i .: LG lL: or. It. f ,.:.:~; t or ~~Dtt '~:r in t.hiG /':.:l1<::!z :.:! in 
.;)lt~c(;'j, tr:.t b6J.n~. C{;.J.~ · D ;) (:G:t j Lc t. t"~:8t .. l~. e i~l ot ~'. 2";::3 , Jr~~:'. C?T":J~ l.!'lg a 
1-I.J ~ i~.lJ. .::l'-'[~~ C~e ::_(: 1 ~ ~'_:' (-: f~ l" ~LC; 1·i. S C: 2 :~~ ~" ~:. ~·J:' CjI: .:. ·~. j~\~; \.~' J .. :~} (·,i~.~eE~ L ~ -to (.3;~~ "'rc;~~:' ~ · ~;~ :;::C0 '\;, lJll~t· 

.; ,;.~ 08 ·~~ly (.) .t~o lU ilJ.Cl -!. Cf~ ill L1L~(;~:.J.'}.C~3~·:, tho b~l J.zlnce 0::' t .ce vcin::~;Jei:~lG mill 
or luwer J?u~e oro • 

. [3l"'ioElJ!ULl,H v c:L r: . .. L:~ C! llL :':;;/ ! ~ l~ .i'd : : ~JL t .';C :) '~ ller 8Gric::1 o :i.' v,.; .LnB, 
con~o or: ; . .llJ .. cn :-].J: e "i. D.r'c· :~ ~:; :.j lv. ~i~: V;,;i' .) I'Of):.:O :,;;t ~3ci on :.: !, ~3 · the . ::·~rQ u.nJ j,s t!ostly 
c o'\rel: U (~ .0;:/ 0 ,Y';;r7e 1. ' ·.; i1Ci (0 :j ~~'~ ~~S .~~\' 0 ::: l:. L.O l~~L,~hor :4oLlntu.in :310 ~:,fj ~J -'Gp a de ;:yth 
o~., ~"r·o rr.~ 1 "tl) 10 ora :LL) i4CC ~; C.r: t~·~le Lr·a.tlGV()rfjO i10 g iJc..c~-:s . il11}. ~ --; ~i e ~ . ; l"'j. (:j "is ill-no 
in D i ~ e i,N:L L.h .D.o }c'<cge ~11)1l.i" u e .Cf3 -:1 .n i ,.~ is i c. ea .. L ::.:or iJ ;;.J. I u. 0::; or . :~C ()tl l1(l to 
ra.f)il..~ l'y e:~~.~JO:3() ·t IlO vein8~ ()~vll(n'S oi' tlJe~:lo v:'J inu ()!1:ldjo1nin ,.:~pro;,~ erties 
hove h a l:; t:. ID .cge 'pI' o<iuoti on of YGJ-:~' h1 Ckl g 1'[[.Q e 0:[' ':-;; . In ).L~) C08 3u:aJ.l 

·t ·Y>' I ('l·~r.~ "\-;-~' ' Yl')Vl <r ql· ... t::.:-'t::. ].' '' j ' :- Ol-:' ~ 0 -:; j-.r\'n 17-c·:ll .... ' ···:·q··r ,:\c,.f1nr·j' t '1"or' J" lrjl':') "lOp, ,"':' ol d '·1.lld 
./0 ·_., ..... ~IJ V..L. _.I c;. ... ;:;,:,.' J..v "~ " J.. ,_, ... .1.... ~ J kG "v -L", ,.J l •• ,,,.( ~,/ l .... 'VVVL.. . ..... vJ.~v J.. ~~ (') ~ v . 

silver ~verr.~ge v,-'J.l~e8 (:,;uuve ti:.c -,'; ;?tC' l" loveLl, .. .11i':j.Q ;.,it .::· ndB ~} t ;'rom 50 to 
luU fo.;;;tdegenuii.16 on -Gl:tG el.J ~~ r.;; 'LiJtl of t. .i:io ~Ju::'·aCG . 

II i.ti~J ,rein. i;:;t:.:tC·D cn. t.d.S s;;u:'::::'ce 11c:3 .in .tcr',':.:c.tlon:3 o i · 'vcloot.:.io and 
1"1 t,~ c" 0- ,. (. i 0 c:'O .:, • : • ...,.,~ '11- C" . ' ' .• ., 6 '. C'r" .) :, ' ·'· ...... l· i:,", , -, ,t h .. ' 't· c ' .". , <~ .'. , ": '" '-. I .. l'" t">-' " ! 1-!::\ a.; : ' :·' 1 ~; 'j ;:'< .... ';-.:... i) " ;'ih l y· ll .. ~# ... ~ ~ ,; v~ .L ..... , i:l '-' l ... ~.J..t ..... \; J. .... .: )...; l. ... J..~ ... :. 1: ' ~ . i 4L"iJ. . \-- v u~J..:'" :.~ .:..v !J_:.., Uv .;.). c..,1 •• ~....£..vv 1. ~ ' J...L.-...l .... ,...; ,_ U_fJ 

lm.n tUt'lain b ~y ~;r ~: j.J~l t i 0 i.rdJ ~C ~~8 i YS~, :·.~lG. ~:n .'"_() G Z 0 1. c J. i~:c s ~ C~1.()i3 .. 

'..c.ho aTe:). has e, (~entlB 
are ccveredto 08 ~~e'J ~D 
Y~jllj/le ~ch c:; 1· ~71 ·vi.rJ(~8 ~)C C\'i f) t~l~~ 
Ie i'c ot or t~NC .. 

i 

ri)lliil :~. to ) O ;jl'Dpll~· . T~'>3 ere'] G',;,~, O·.i.:· -~ ~~,~ hOL;bac~s 
J.G GI' I f'; i'ac t ill- ue 01' 13 iroD: ~ .i10 " ~-l':' ~.hc~· .il I1s t 
1~~ ;:'-.J P U8 t.i10 ]:·OI'_,:':lB, t.io.ns i.i:l .,.;J .. C),(;0 (J. '~ UGt OV0r 

f ,:l't::-. ; ',' ~" ~" " )'; ': , . ..;~ l-"~"-, ,, ... ,,, }' , . .. -4 ... '_'t .. ·IC" ..... l_~ . ..... ,..,. I·· ·f· "'r ·~''''t·· .· ''~ •• ' Lho ... .ne L·~·~b..;. . c _.J,C .l':'U, • . · ;)ni~CU :'.' I : (:;llC . l.~..-L.L .' •. L,. ,Jl.t :Ie e .... .. In .Le~Hi ..... zlnc J.n.l.l .. v 

J t D t 0 '1~ .r c .rr.;, t 11 e ::; e,; 1: .X. av :i G I ' ar e .S'. , 2.11 Cl .h.r~ v c b C~ 1.1 1; u. } D a l: ~1 t o;n ..!~:!.. r:nrt '8, t 
Jal1l1ari tn Ct:l..l) f;lD1 8 ot llDr.Gli.llg GOt) tons pel." uay OI' i.e aa-zinc ' cre:·~ .. j.·.il.ey 
hayo been !':ll1ct a .:CG ext ,.) l1DJ.vol ::/ d:ct lj.inr~ tho ~..;aleo ::joic li;l~e u '~one :i rea 
<·;\b OP t ~~y flO::- '} 1:' , ') j - I '~ n '"-I' ;. i , C-' t ·:· t~ ':' : "T' () , 'e it ' . .' '-j itO. 118 V' C:\ b ".::.,.rJ ';<e'1" tid,;· 1)'':Q'" "t . ~ r.? 00 d 

. \:,; -41 .... t .. .. ', \.A. .~ c.", ~ : .~.~·_ ... ~ .v. J. . :~_t:: .,.u '",..r-:'- .I.J.,. '""-__ J..,. ..... ..:..';7 t=~:'4 ,_ . J .. t:.'J ~ . ' ''' .., --- _.: J ,_"'v i ., .~) #. Ij . f .. .. c.;, v;; .... ~ tAl 

r.eSG.J'GfJ c> 'J1hey .nnve (i}:"J.l.l e(~ over l .;)i.)U ICC:!; J..n fl0p th. J:hey .hD.ve r::r:.l1.od 
t.t1)~Gu.3 L1. the .r::8 13 Ol;~Dj, 0 J, .: . ~. _,:'.1 ~-l e 0 ::3 ., 11.<t l.nt 0 . ~-< ! ~~ 0;':' G ic .. 

I b. ·~) vc:;: ,done SG \r~e ~J[le. .L lo-\:i geo.yhY8 i cal :;" ark o'l1e:r t .he ~?ur lace GUlli find 
i"0otwal1 ?flU 1'1.angin3 wD ll ~3 eC'l;io,CJ] over tho :'i1£:tcn1GsG v oir!, thnr; :3 1.10\')8 

streng 8vlu0ncs Df sulphitas. ~ O~~ deGGorgoO]hyslcal , 0 C~: i ndicote s 
.n"'·o '"u .ttn t· 0 J n .' f't . r~+· c:-t¥' r""" -:~ , ~. "!l -. h ; '1 e "n'l' ''1':3. ' ''''.':1' ': .'7, ,"::\ ~ i 0 "'1 O' 'lot her ,'-art.; 0 :1("1 ' .J..J.. _~ I . 1 .. ' '; _ _ . • v..!.. Q ~v;.,j, ;...,) ,:;JI,A.. :.L.L-40 '_ ... 1 J. .• v . ~I;,".L ..... ~( .... ..,_ .L ... ) , J.,,; i.) ..l. .\.10 . 

a.lthou.gh s ·tl11 i.'1 tho volc'::lnicG DnG 1OO:::J0~Hbic GGuiL:enJcs. I i '£ive been 
try" · :jn;~, +- 0 {"(), 'j: , ". , .. . ""::~ C' (:1 ( :' -') ·.,. '· .... 0 ";- j q; t' 11 '," " ·'l' · ·" ' :G .. , ~-:. t i". .; ·'.'tl,: ..... i n ,· .. ·, ; ~~:!; , .. ,.:y;. ,~: J', •. "I.l.!t~i~.'l··l la.-J(: lyt ' ... ~~ ,,,,' . ~::..;; . .., I.;U H~ .. ..;, ..... 1. ,-jv · , ·:'';'J..it!,~.L.'·,;(",( '. ;..,. H . " • .'. J. , ,, ..., ... - - - ,- "" .... - "'_ 

m..inorEi ll ~je (,.l .J .. r:::::.lS i ll tho br~ : )o ~;'D t 2.1 e,re :::3 III t lJtJ doo :.) :;,;cneG i iU.Dh ,~;;, :J the 
1.Jaleo~oio. 

. I . 
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Good rosul'tD arc ;JhorJrl on · those ore~3 by concentra.tion in previously i ' . 

~'~lauc l~ chanioa l CCnC6l'ltrb:, ti on tOG ts ~;~nu l: 'i tG Dolocti v e fl otation t -oats.-· 

·tile (~ old and tjilver' valo.0G 1.ollC;,il1g til:': lc:.: ~! ':: lld CO ) .i}Or co r:centra tes and 

be.Lng ver,~: l DW i L. :,;ll; .. : ~ ~ i n(; t':;0rLChhi. ·:~rC\ t0 2 .. 

, I am q lJ.O~:Ul t·~ ..!~~· lAn ~1 :i..~~ ttGl' I:.:~T. 1; :10 l: · cr: ::e.~) (},,·< '8.C, nov,; \,.; 0 [1(1 , of. the 

",i.o tCl110 Sb ,- wri t t en a IJ ou t, GIl D d ~ vinil1L~ :~.i LC , L ~ le (j _~ i. 10 t t~!, lju. t ,., lli~1.h . 

ota te '::1 ;),iJ Ol.l'L the 01'0 (;oE(;1~·iGn Lnu 2;~r0(~ UCLion 0 .2: t. .u. e uld Lia tc111c·f:i S. 

ill l) ;.:me i.r:l~O v.1l.U ,.JO ;:; '.,';"e:;J. ~.iH)\:Jll U:::, ,-, l_L~.-c Ut~: .. " .. ;; :~r~~D .. ~.11n .~~ll ;_;~ .i..:intrict, 

.. in ',l0()lJ r1J1U ~"~i}l ..i.. l '~·~"' il"i ~.:) riLl ~'~. _I _ l) ~~ ; -"~· . -: ·.;j"il ; ... _r.!.l.. .. , ~/ '-J\. "L ~~ ~~ . L; :~ ~ l ~:~~~G 

~J l· 11D. d. nl\.C'l. r.~7)·e O i'j~ll() )::I;'j <.1"1 '; I' ·'" ' J.' '·1;'::" '''1' '. ' " . "' C i ,'··· +- ' .. 'c. '.' ;''1 ) J." 1:'::' t;;;)." no 
_" _. ._ ... ~ ... c.;"'.:-\'· ..... ' : ;, ... , ~1 .L ) • .JJV "':; ~ • ':' _ '--'. i ~j "' .. ~I...:.~ ;' Jei . v .!. Lv .!~.u ~ ,;;, • • 

Com.pu.ny, (nOVJ J!;D".-3J.e --.; lC1:10l·) 2 LU.1U . J 1.t; ~,~;J.:"c:.~ J.. : l '.. i .~ l:J ! ,. :u.1·Ll'J~ctt ~;::or S Offiot.il:J.nt3 

ovo :.c .i:ou.r .~· ' c :ir ·c: , ;.-(lli .n. ;::: j..rl f.;.ilD.X02;8 OJ: t itG - . · . t.iI:: .'_~.s t 8r ~11n\"; ? (~l ~·) o i f.}. this 

ui8tr:L(Jt, .:tor tllrc (;) ,./ l:! U l': . i ~ 

~~ .~ t;';1~.0~~~~1~C t ~lC 'JJ.iy\~;t :~G eJ.oD(.1d:i G ,.;·:: , ll.:. l~Ljj'J I -;"J (~<') ( l .• .:;}.~:tt-o\·:.a.er 

o i ' [~(;, jolr~j.[J.3 .LjrCl.;:J:rt~: ~ ·..:r.!.t> jl~;;; ;~.:.: t) LJ. ::~ tc_~11·;i·.~ ' ~ D.C".".; .~r:.OV1Yl [:.8 ~:j)B J:ro 8pcrity, 

\'J i::.i~r.L I l.:1,8 ":;T C { lA,Ct)C' :3C VCl"D,~l. h:::: .. :::..dl"'~.'U thon:.'<:n~_ .. l , O.lJ. D.-c f·~ of 01'01. ihe . • ,i.a. tchless 

V::13 ;:JiJ.r ;,.:(-]d tc (i ') < _':'. oi' ,;;· 12 f\~et 3 .'1.d ' .. ';:':: i n ,:; c-od ere '.- h en OIJOrations 011 

li;, cC£l.set~ · , 

1- aLa. :..1.1 80 (~u .. oti::-: .. :.~ .t'r> (. ;~· ~), j .G ttELC' tjJ 'v~: :'': 0 .:!1e~c 0.: tll(~ uli.7o L/ue •. ho as 

o.·umi[li:3tJ' ~;~ t Ol' fo.i." t J:I..J O ~-', [;:.: to Cl I :(lJ.£e l.;oru:] 9- .'~J.1G\V t h.] ~ 1.St t0~1 J.O D:J \IGl'y nell. 

" ···i·(\··-l ."l.· ~ ' l"" .; I , ' / t ' ): r·.: "I ( : ' ·'J· ·J., .. · --;- l·';· " ~ " · · ·'r~ L.' .' f '!' .; . (' 1 " .. .I.v·(·" ... ·" ::.r .. ~ !.\, . . ; ; "" ''\ i >..., •. ~,. i J· :1 _·~J· .... J.s 
•· . · .... '·;" ..... tl .... ·l.t:;; ·~v ;.; . . ./ ,-" ,- J. .. ,.~.u .• c'/ .' -' (.) .• . :.. .•• ' - ::) J --' - V .. l ::J 'V ~v.J ., ..... ... l.v, \ . . A -

·tile 0 ~j, ve tt e Ol~. t IlG :. ·.'Al t.h , >:~ G·:;; 110 ' I 1In. V~3 ;cn C'tUl ~: ill;;') i-,: i n.G ,Ji .G.C \3 i to 

loc[d.,io r. ;~3 0 .!::n t:LtlC i f!. the n:1.1~.etieG . j;.t·.:u 8.::~ .in uL. ~· .i.t i;.:3 dO'.,;1.i:l dome .}12 feet -

[~.~·:..d 1 do not rocEIJ. the ;;tn:,G L1Ul; o j: ti~ci1-til,:g· Ulo.t 11 :::.G ·huen d one . This 

s.hn.:t't rJas et a.r' te G. ill i~ J.i 0 ·s~ - t;;;; D.n . ....i .... ~);.:; . . :):~' .:c~ (\ '.: ~.,. C }: C 0 '0 l~1 rs, ~,1i ~:(, and Luke . 

Co rc.: s:. , Lu:.;. ~;i 1 tho (~ :c O~) i ~'i. 1, .... 0 ; . .1 :ric E; 'j, ~':. . : :L .'.V 8 J~' :L { i :L:·fj j ~ J.; i.;u:ing thl d ·time 

~ ~l? ~<? ?7~ !l:~ :~, :.} ~ ~:2!~:? ;,~, 0l·t~~~1 i ~~ ~~: o~: .~ •. ~ rl ~L ~:r t !.- ,', i~~:~Ll ~ .:~n ~~ \1~ I) ~~:.:a ~:~.~ yo (;J:10~: . i.~"~l~ ~ tl1.~ . 
) .ClJ.I..::L 'C.'J v_ ;., . ..1., .... . ,. ~ ..... "."\ ... t ..I • ..: . • "".i . ~.,_. l . ... ... 0 ':' .1 .. : •. • '-)'..) 'J , ... v; .. " ;:, .L O J) 0_Vdt &J~t d , ... tt.: .. r tile 

i3ha.i't bccs..me 'CUO Cl e O) } ... .)r ~:; i~lLJ..(JDn ~ thG ,,)~ o ::·e::: ,".l. t CH i t ",'J ith D, \~;l:.im drawn 

b:l r.1U.w ;3. 

'D~l d l sed) oro that 

VJ:::U3 ~~ DL ; :~Ll .. )..:. :' E; !~ , .. i.'l,., i c :,,: .i:'(; >a: ~~qi ~ .. t~L!- ~ .. Jl:~ ;.~E~~ ')i:!. :·:~._ <~ . . ~t lh) fe:;t f3u l o.hides 
~ . _) /' ~f-~ . " ~ _J . r 

were OI~(; u~ L:}.t e .t (~' i,", L .{li.::~;:; /. '.::"«:' JI::;,.1 ~_;U o ~ ;~::; ~ ~j_ J.V(~~~· ·.~L~( :', 1~or.J ~l o.L ..L.9 rS gtQ,Jd . The 

0r"6~3 J~j C:;~t.c ~::~8:.~: ~~.~Llu J~~L t...!.:;( \ )j":· .'J ;,:-; ~t~.l1(~; ; .. :.I:i~_:;.i .. ~" G \ "w' :".-; f.] sl~~k f ('2 11(~ t;l t t .ilO ~J{"} ·t.tom of 

th6 dl'J.Ll. t c.~:;i:.: ;_:'jc <, ; i.~'C', ) o~.j ::; . :; 5 .. J ;lC :::- .?J} l l J. u .• 301c:~ 1 t;C {) ~:': ;) ::h':l!mp-le on the 

2(jCJ1'oot lev::;;]. t l::,c.t ;:~ · ;':~;~; ::\1ed ;~~ C ',) f)?,;~ .. ' ~ ; j.J.V(: :''' ' n.e fJ,: )O n t ,):J..2 . '.JJ ::!, olcl .• rr 

,,0\" " . ~ - , 

'.i~;~J' .'::. " '-'! :· 'i-"':" ~ ,: . .; · I ·'~ <:,"~;: ·· .. . ... :i" "'. .. .~ .' , .. . , , ( ~ .- ";'1 ' . 

. ~ro-1d · ;ti;me:rs'-'r'~,.;Jl,D.d¥.n;.'!m1.~&r;S, 10 (. ~( .. C .:..> v ... ... ~. l iv .:Ln~.; a.GOi.;. t 'l \l c f5 0n, v;ere 

i. ('t.mili~i.c\·.; itL{ " ~li; jl.':d(~L(. G !/~!~c .·~ tL'''.(~ ; ~~:i~~~':;i l ~ .·, jJ~ ti :i \-JiC olci ':·;cr'· ~:.ir::gs. It was 

rated tll~ 111.ghcf:Jt ,::;r;:tdo i.n t J.1C L1.r :S~l • . .;c.trt ;3S u i.,TGCl. 2I·om these DOtJ.roeEi' 

inGiG.ntc t11:3 .. t CLe . ~:~ j- r'.>t,. ;:~~ .r.,r'de t~ LO~x.: t!i)OVf-~ tile .~:"') 'J ~· t. lovel ,/las in the 
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~'j ith the ~omoBtic .priGe of oilver set~ b.y .j~loderal.i,d.:lW Et.t 90.5 centa per 
onnCG ~.:.ril D~) r L:ot .:::ric0D f or 10 (:!, d. at12 ccnt~~ : .. ·e r ~~;O un(l, ~.;:1.nc 9 cents per 
L) o Gnd? ['Yl(A Q G .~;::J G .:: I e (JcnL ::; \ ~ 1 ' ) 0 LUJ.i. . • ' "j'el' ] l).-j. g L, ,' c j.c cd PX.'Ol.L'.ct " ''; :),11t1 'be 
...... :L' 0 ,_~ L:'. C C Cl .. 

l.'ll()GC . .LG~.Gtul·:J l):J~'i'(;r 61"0 ;:; L 1nuuccment i'or' nc"\] C~ ()L;'C Dtic _·:r o('; ~').0tiQn of 
oilver Dl'Li golQ, ·'·il-;:'.t, our c illtH.t' ,Y r:tllQ IJ a Y t7!.l. .J)f) ,;.<'rtrn.onts CE: ::1Dl:la1..nc; 500 
mil~Lifjn \:, c.J1 ~ .. a l"~ 0~:: i.;JJC1. · ~_~ t c gio me:ta12 to be ::~ toc :.;: ) iJ.cd .toY.' Y;"':Jt l ca,':<l 8t\' :'~'ety 

;~lli:J nC:~. ·L ~.:i;:~:oD.l ~.L L.l', ~t IlJ o.b~fi li.ll:Gt..(.;;'-; ~."J. ' i0CG 01: 0 X' ill; t,-:: .L::') : . j.J. ~_ 08 3 t;'Cll 
J~ ;:1' [~ L' ,'0; ...:,' .L ~j I", \'I .J. ,j''';. . l' ::.: .. , ;;:C C l' ;; b : , ~;; L'';' e (:;1: '-: . ~ t (; ;':) t ;.:. :i. .i:L~: 1 () :),,\~:i ;:; (:, C.C ' t L.o ,xo v 0r nr:lon t 
'-.:. l,; L,.";"~ G.(.~U :: cr ::.".. ,~. r.;; t .:.~ ti.ll~U.:l..~;, Li· 0 L O:i .. ' l d ) .U.i( 1:;'; t,l C i~B t <:t l J'linirl;_~: , f ) tI1d bo 
( " l'i C'\ · ·c · , · · ,· " -~(" --l .. .. "j .• ·':0 ,·) .. · . . ,, -1 .; q .. ·,, ( J,c, ,- ' .> , '" 1 ' c p , ", , " ,1" '-; " " ', '~' )" i " j' +·j '::lt;vc. ;'. ~ .· . . ) 0~t-.~(,'t+i,., -~ 
'.J I.\.)..) .L'; ';:'· J, J.~":" UJ.- U.L ... 1 l , VJ. .. :., .J.. . .L. c; __ .\' , 0 ..LuJ. C.', _ "J'd •. 1" -' ;'\ "' ''; ) UL. i~v\ .' . .. . r..l .I.J ..... :;,;, ..a. (". ,.j"L. Vl , t'V\.'.lJ 1..1 

1.10tc;:.1 .~:: L'OL1L1.cticn. ~i.: li.~ ;:.L ;~~ Li. Dll .o:Ql~i ~ ;':~~'L t lil~ i. ;, ;~; l J. 10 _h~. : u ,.~,2.l1neli CO ~l ):;.i ~ el'~1jJle 
fc:rce i.l.:~. ; ~ c. ::.~c T cr t.iG LJ:J 'J±' !.~ h0 J . c) 0 EL3 ·t; l l\) .• :.i.~'l;;:; 1:, r.u~lil:e 'Gl'lO onrlJ day 

~:~!~'~~r ~ ;.~~~~ ~~~J. ... ~3~~: c .;~~~ ~~';~~1i2~jc ~~ L ± ~~~~~;,~~~ .~ 1~~~~~;3 ~o l!l.ti~f~~ ,i l~ ;) ,. ~ '~ ~ -'~~~~";l~~t~'i:~ ~U~~2~~lg i.o.ct 
t~~.t :~~:~.t ! ' r.L~:I1.J' (j.i~ ·bl1.8 ~~ ~~l~C)Jl ~~~C; :s L. ,:· .. : ,_L~: lj . . Ll ::._; ~Lj.· : r~~(,~Jl~ (~· ~::J ·L .: ~ .j~~ L~: :l~i. ~3 \~~ ~~r~L11~J- ~'~.::8 ~v-.M ·tf}re E3to(1 
in ,1. o .r(~J<.; n o.l.r O(1LIC L~ ;~{'L i) :~· ~ c;.,; t :~l. l·J .. 

.f, 11 t:(~ 1.,: .. 1 2~C11t ' . ;=) l"~~ (Jl"} ;_ 1[; 1:~ : ~j~ ()\I' ~:!lc·~;1 i ~12.~J. "1~ C ~ . .' 1~· l ~~J. ~ ( ~':~~:~.~·:;l~:~ti:, "J :~ . ~-( i11.g ":. _uVl.intage 
0 ::1:' .:'; O ( ~ 0 ru. i;c; 0 :.~. ;. l"~: ·S ..i. C ~: 1 '1:!,3 t [ ~ 0 ~~ 1 '.:;l ::. 'JC ~~CJ :~~~;:i '.' ri 11 :~r: :~ arC! :J8Y~ ~1. o lr·l:'.: n t openings 
vlil1 ;·~ h(FJ :;; dJi ~~;j .. o : ;.~:d .. ~).·:~ ~· !::·q).'~~'l v".:-' i ;~1~: '~ri(~ 5 . . ::.\ ."~ nr ;.JC :,: · c·i .t~ g ;::is:J :xrcD , .. 1 til con- · 
2ider:3ule Ln·co (.; i a oros, : ~lJLt a ~-ionu.or.tCLl O;).;) \..u't ;"ulit J to dovf~lo ~) .1. c. r ger b£1S0 
metal 'ore bOGi0S 0onta .. it'ling goou sil.ver-golu v a1u.e!::J :1..::1 i;be ;:~or r~ i> vorable 
geoloL19a1 . ~ . (\/.' ,L\.'~ C~C 1: >:3 :J d l G\',: t.df) iJu:c :fQoe I).r.l t .t1 .. L ~3 .:") r G,,:)o r ·tji- s ~ )ll :<:.J I')\, : 
g':?o :) .b .. :l L1.C 1. IJo .. r:; .. :· i ~ 'l,· ~ Lnui. c ·t ~'f) ~~.t.lfl t ;~~ !l OJ;. ~~.n:L'\ ;cr to nll .i.::.gn :J , Lh 8.:1 t h o ella. 
::.).rU8;C(r~ -.>c .i. ·;~i~' O d Qv '3 cl . G 3n .D ti ,.Ll !~H3 J!rou ;:;cc:d c·n LhlD ;) 1:· O ~) (;l.,t;/ l:~8 ing ~f.)dern 
r,JD.CllJ. i1>-.J 1"J :' :.nG ; :~G tl lOUS, .l.rl t n o ricll :J i·~LvOI·· ... lon.o.-gol(i ore~) LlC n r Lhe Sllrface. 

II () t:; 0V(] J.~ ~, :i '1; ,-";l~ t~ ~.:~ S l: .t 
, co rlce~:'~J:';~l C(; ~):l ~; ~J.0· l1 i z;.:1 

~~ L? :""j 1 :{. ~~ C .. i.C) :L' I~) 1.' i mL1t~ ~~Ij. :~~ ~j e 
..::l :L-v~ ~;l· I'¥b G J.(t j_.-~r· f~ ~i·~t () ~~l Ol".i It 

c; 4i> ' ; .' to ~ :.~>~_ · "~~~; .. l 

to 

.~..l:.ln iJJ":j: , ;10 t : :~ 11 GY ~:; :I. G,;; 1 ,'>: :' ~ 1 :.:':; er 
].rl. tl :}c) c\ l J ,:j. ~:: t 

. .... . , 
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OP'i!;N TRENCH, CUT, OR Pl'T PRODUCTI ON- CAMDEN MI NE -

, ASP f( ~ Po $.£ () 11 Y t.1... 0 f1 £ A1,. ( ~ ~ r.) ' , 
It is proposed to first scrape out a ~nch or open cut (open on one 

end) over ,the S. E. cross cut of the 52 ft. level of the Billings Shaft 
and tne l a.st or the S. W. crosscut on. the 150 ft. level of the 612 ft. 
Camden Shaft. ~l'hi8 will require 15-10 ft. of 8m-face tiQ be stripped off 
by bulldozer above ~he lowest point on~heSUXface. 

~ " , 

, Then to s~P ~~s' produot direct to the srnel tel's (se~!_H_9,'P,~,:~ .)ftleet on , 
oopper cut ( 2) )} mlnl ng by small 3/8 yd. shovel and 'truck ~~or dragline 
scraper, wic;l.ening the -I;rench or open cut by benches as the ore unoovered 
wCl.rr~nted,- while diamond drilling between levels to prove continuity of 
or e bod;i. es . 

i ' 
.J As a lead-~inc-oopper cut estima te, block (1), was entered,- to wash 

the ma terial through heavytro~mel screans, discharging on a short sorting 
belt where the 1 2..rger boulders of le2~d-zinc-ooppe:r: sulf,ides could be 
taken off for f1 very high gr ade mill produot. An ass ay of tIns oharacter 
of ore ' gave 13.2'fo lead, 19.9r" zinc, 3-.4S~ oopper; 5.~ ozs. silver, a.nd \ 
0.03 Ozs. gold. 

'flle oxidized copper in ,this material could be washed ()ut as the 
mine water is aoid and most of the copp.er is in the sulfate form. In 
places this materi al ' shows ' 2.:syo copper as a oopper sulfate. This material 
oould be precipi t a ted on sorap iron as praoticed by many mines in the 
h andling of their mine waters. The reoovered product would ,assay 80% 
oopper QI' 'bet ter ~ , 

.AS a trenoh or pit was deepened these areaS o'ould be conneoted wi th 
. the 150 ft. level ,of the Oamden shaf·t (70 ft. b~low the 52 ft. level of 
the Billings shaft), by raises whj.ch could lat,er be . "belled out I' and the 
broken ore in , them mainta,ined at any level desired by scraping into them 
by dragline scrapers or a bulldozer working on benohes around the-me ,. Thus 
the open pits would ' beoome glory holes as far down as i't proved praotioal-
to oazry them before substituting underground methods., ' 

As estimated blocks of ore were mined out on th~ 15o/and 250 ft. levelS, 
and the shrinkage stopes , dx awn off, additional stripping'Of the pit could 
be done through raises irito the s).1r1nkage, cut and fill, 'or open stopes, 
materially cheapening the mining oosts by eliminating oonsiderable mine 
timbering. 

.' The produc·ts below an inch or inoh C?nd aqua.:rte:r in size 09uld be , ,_ 
passed over jig,-tablea or sink-float units by way of preliminary treatment ~ 
to oheaply step up the mill produot to a very high grade bulk oonoentrate • . 
The slimes could be passed over flotation oells, . taking out the -balanoe of 
the values. 

By ,opening a. 'trench for a preliminary oheck sampling of over a.' -. _, '" 
hundred feet wide of the breocia ores,- complete testing of these produots 

· oould be cheaply made on a ,large soale mill test without muoh equ1pment;_~, :_ 
while _drilling to prove the continuity of these ores between levels. ,' " -' , ,' , 
~amp11ng in the oXidized zone in the Billings shaft in rather poor breQ~~a.>;. / 

' type ores indioate tha.t the silver values over the high grad(jJf1d8 areB.S ';/ 
of the pi t may piok up to $6 'or $7 per ton -or better.. -,' 

.' , " . I . , 
.. \ .... :. ;: 
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The advantages of this method would be: Wi th tl1e water being utilized' . 
in a preliminary washing operation, the mine would be quickly openedw1thout 
a large d.ewatering cost. A 300 to 500 ton per day rate could be quickly , 

. reaohed wi th the produots going direot to smelter or oustom, plant or a much '. 
smaller final plant on the property would be required which however would be 
handling a very high grade produot. ' 

. \ 

Wi th the 335 tOil per day plant estimated to handle the present ore 
estimL .. vtes in four years, - a successful demonstTation from pi t operation that . a 
10 to 1 prellminary concentration was possible, l cu:ge tonnages of very low 
grade breccia ore axeas oould 'be handled by oheap methods, making the produo"t 
to the finaJ. plant ox a oustom plant of a much better grade, - resulting in , .. 
better profits. A 10 to 1 preliminary 'concentration ratio in a pit or glory 
hole method would mean a million tons handled per ye~ ,Q.f very low, grade ' 
.breccia ores instead of a hundred thousand tons of $~O·.'tf.o value aS0f the _ 
present ore estimates. This would mean 3350 tons per day and vexy ~:,,~w Q9S·'tS .... 
oould then be realized., The water could be pumped over and over through . 
sumps and only discharged sufftc1ently to keep from building up too heavily , 
in deleterious compounds. 

Naturally a, large amoID1t of testing would be required and could only be 
had on a praotical scaJ.e wi thout undue costs by opening th~. ini t1al trenoh. , . 
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Oa.mden Costs: Total Mine Tonnage 

_ • ~ . r _ , " r~:. __ r-

Bcl.sed on _ E.:;;gl'e Pichera present figures for Pb. Zn. OUt Au. Ag. net at 114111 ' 
(SahLurltn Pl ant) on an g5~ reoovery. November 10, 1947. 

~lL"t1t Da id E~t the Mill 

Le ctd 8 .74-¢ P ex. 
Zinc 3 3'/> • If-

II 

COI':';,!.~, er 12·3¢ il 

Jilvex 76¢ il 

Gold - ;i~28 . 00 II 

A8Srt:f }.iarke 't 

~lU. . 046 oz. 1.61 
..i~ g. 1·20 oz. 1.74 
Cu. e.65'1° 2.$0 

6.69 Pb. ~. 23'/u 
Zn. 3. 60,'0 7~56 

lb. 
II 

II 

Oz. 
'I' 

'- '- 5 ' b III 
i l 

Ii 

If 

II 

nlu.rketed 
II 

i l 

It 

I( 

!I 

II ,. 

-

l-':, 13C overy 
14 

ii 

It 

.O -~9 oz. / --' 
1.b3 oz. -, r5 U. '")' l.J 

- I 

1.90/1) 
- ..... r ' ). UQlt) 

,/ 

'" ... ..... 

'~ l. ~S 
1. 7 
2·3~ -?'l~ / D • .. ~c. 

Au. - . 03g 02. 
i~g . - 1 6~" OZ. _. ) 

~..., ~ ~ 28. 00 
; .--; 76¢ 

""I ~9 ~~ • v 
1.23 

~hlt. fa id Shi pper 9~OO 
~; ll. Q-o 

Cu. - o 5!:) ·~ i ",;j 12. 4~ .1·35 . , .. Ii} 

8.7 C; 
This InoluUes 2. 00 tiil l ing COf 

Pb. 1·90i;) ... _:>- 3·32 
Zn. '"2"'6 1 

;;:ji 3·3¢ 2.01 .J .l.,.i /0 

Total I) rLi-r1 F'or ~~9. 00 

Oper c" tinr.; Costs - liLil1ing 8:. DeVelOpI.:1ent 
TI'uc}~ing to Mi 11 
Milling (aontr ~ot) 

'rotal -

"[J <.::1 7 
'1'· r . u 

5.00 
" 

:';9 • 87 

Ma-rk e'ti ng 
Oper::'1.ting 

',ve""> '" D"e 1.'J "o - Z ( '!o- n 't °U'" ~. c n...I. • -_:,U:" \J '-~ \.I 

ro t d.l 

Mil l Loss 3.05 
Oper a'ting ? rofi t 14·. k6 
,.Assay V ::,1 ue ,:p20. 

Pb. 
Zn . 

- ,. ?~/~ - 44. 0 
- '). Di~ - 72. C) 

10. 
It) . 

Tot ;'.l -11 b . b '1 "") 
• .Iow ..., • 

l, '1 1 I ' - 17 5" til. LOSS : • 

99·1 lb. 

-,;" er ton 
I i I" 
oj ii 

:1 ;I 

,~? ,6.40 
"3. 05 },'¥. 111.i.ng~~.~G: 

';;: , 3· 35 Ha.rketing 
cost. 

ore 
II 

,I 

\I 

This or e haS IllOS t of the dey elopwen t 'Jj"ol'k done .:(. t the OEund~:.jn. 

.. •. _ , _. ' '" ·, ·t '-' . 
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Camden costs: Blooks (1) (2) (3) (4) estimates - "aklng out 8~;~ing belt ,,­
produot and giving the b alanoe a 10 to 1 preliminary treatment and milling 
the produot on the property (estimuted 'on the basis of the oust'om mill oosls 
at Suhaurita) 

.. hU. 
J,"1.g . 
,)1..1 .' 

ij 
\) . 

~jn .. 

ib,. 
I~n. ' 

, 

• Ql oz. 
.l.. .. 64 O ~ . 
- .' 'IL ',' v . o 'il) 
:~ . 1~j'~ 
3. 30 t;} 

o z . 
Oz . 

Prelim1nr:ry Pl rlIlt TrC'i t ment 

Oz. 
oz. 
'-tni tB 
1..mits-
1mi ts-

·3 54.0 
~11 ,.,1 
...,' •• 0 

132. 0 
1 a~:~ f\ _ . .,) ,--, . 1", 

02. 
oz. 
ur..i ts 
u.J'1 its 
lJ-ni ts 

oz. 
oz. 
uni .IliS -

unitn -
units -

o z • 
0,-= • 
units 
units 
lmi ts 

Cone en tr B. ted 30 pex 

300 tons oontai ning - 2 .7 oz. ~U .. 
)l '; :~ . I "'\1 0 ' ,A 
....,.. ~ '-' \.I Z • ~ .. l. CJ • 

157. 0 :1fli ts Cu .. 
222.0 units Pb. 
810.0 ;lni ts Zn. 

Ie to 1 tons ton 
.- , '~'l l ~ ~ u • ) r 0 Z • S'; • J.O 0 z. . 0 ,: 

88 . 0 oz . -350.0 oz.ll.7 
31 . 0 ''.lIlits 126.0 units 4. 
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REPORl' ON THE PROPERTY 

of 
a 
o 

p 
THE HELMET PEAK MINING " MILLING COMPANY y 

The property ot the Helmet Peak Mining & Mil11ng Company 
is situated 1n the well known "011ve Camp" section of the pima Min1ng 
Distr1ot, P1ma County, Ar1zona. 

Situated a distanoe of about 21 miles in a Southwesterly 
d1reot1on from Tucson, the property is e·asily accessible by good roads. 

A well maintained highway, lead1ng from Tuoson to Saba~1ta, 
Amadov1l1e, Nogales and other points on the Nogales Branoh of the 
Southern Pao1f1c Lines, passes w1th1n a mile distance ot the Helmet 
Peak Company's property. 

A good road connects with the highway affording available 
shipping po1nts along the 11ne as may be requ1red. . 

The Twin Buttes Camp, two 0 r three m1le s to the "'stward, has 
railroad connect1on with the Nogales Line at Sahaurlta, prov1ding a 
convenient outlet for the surround1ng country. 

PROPERTY HOLDINGS 

The property held by the Helmet Peak Company compr1ses a 
group of seventeen mining claims. 

Seven of these claims are patented and the balanoe are be1ng 
held under cont1guous claim looations. 

GENERAL STRUCTURE 

The' surface ground ot the property lies mainly within the area 
ot older Andesites, although 1n some parts, out-cropp1nge ot h1ghly 

, altered sedimentary rooks are 1n evidenoe. . 
Cons1derable folding and shearing aot1on is observable and the 

older sedimentaries and basas aggregates show evidenoe ot e xtens1ve 
1ntrusions by later 1aneous rooks. . 

The metal bearing areas are found in the breoo1ated seotions of 
the Andesit10 aggregates where oroes faulting and shearing has aocompan1e4 
the intrus10n ot Granit1candD1orltl0 Porphyries and the subsequent 
adjustment 1n place. 

The m1nera11z1ng solutions have undoubtedly had their or1g1n 1n 
the Wlderlying 1ntrusive mass and in their migrations therefrom have 
caused a part1al replaoement.of the oontiguous format1on 1n auCh parts 
as were favorable for that aot1on. 

ORE OCCUBENCE. ' 

Th~ mineralized area within Which the most 1mportant development 
work haa been done, lies within an extensive shear zone having a South­
westerly Northeasterly trend through the Camden No. 2 and Els1e ola1ms. 

-1-
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Secondary f1ssuring and 'cross-faulting aooompanying the Shearing 
and adjuetment periods has resulted 1n e xtenslve areas ot breociated rook 
mass which turnished ' favorable; locations for replaoement action and the 
deposition of ore bodies. 

The boundaries of the Shear zone, outlined by the surtace and 
underground development, 1ndicate a zone ot mineralization app~ox1mate11 
200 fe ,et in w1dth, with a length traoeable for several hundred feet on 
either side of the working shafts. 

The ore measures out11nedby the present stage of development 
l1e w1thin the shear zone, with oons1derable regularity and demonstrate 
that mineralizing solut1ons have traversedoertaln series of .18sure. 
closely related to the fault1ng and In'rus1ve periods. 

, Replaoement aotion 1& brecoiated areas and tavorab1e seotions ot 
the sheeted Andesite bYsolut1ons bear1ng Silver, Copper, Lead and Zino 
has tormed the ore bodies now exposed in the mines. 

Extended development work has emphasized the relation of the 
cross , frac'tur1ng and sheeting ot the rook mass to the nature of the ore 
deposits. . . . 

Throughout the underground workings 1s shown the tendenoy for 
the better class of ore to be found in the sheeted blooks adJe.oent to 
oertain well defined shear planes 0 r fissures. 

This condition· is analagous to the ooourrence ot replaoement ore 
bodies 1n the bedding of sed1mentary rooks • .. 

CHARACTER 0 F ORE 

The ores developed at this time are essentially oomplex in nature; 
but are not refractory in character. 

Tests have shown that the ore would yield read1ly to modern 
meta.llurg1Aal treatment. 

The valuable minerals Galena, Chaloopyr1te, Tetrahedr1te and 
Sphaleri te occur throughout the ore measuresin the form ot disseminated 
minerals, nodules and segregated masses. 

A strong tendency is shown for like minerals to group together, 
that 1s: - to segregate into nodules and lenses of separate minerals. 

In some areas the Copper-s1lver minerals w11l predominate in 
value and 1n others the Lead-Sil ver 0 r Zino-S11"er w1ll predominate. 

It 1s the accepted theory, that: in th1s section of Ar1zona the 
copper minerals will finallY replace the Lead ' Zinc minerals at depths 
approaohing the orig1n of mineralization and that the resultant primary 
ores w11l be essentially copper bearing,. 

The more recent develop.ent of the lower levels ot this mine 
substantiate this theory as the proport1on of copper minerals in the un­
altered primary ore is gradually inoreasing a.s the work' approaohes ' the 
underlying Granitic rocks to the Southward and ,below. 

As th1s basal structure 1s approached at depth the degree ot 
mineralization and proportlona~. value ot the minerals should be increased. 
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Neighboring mines ot theTwinButtes area on the Ea.st .and 
the Mineral Hill area on the North have at tlmes produced large 
quantities ot high grade ooP!X'r ore. 

Their relative position is closer to the basal granitic rocks 
than the workings of the Helmet Peak Company and it 1s therefore safe to 
predi~ that the latter company will f1nd improved minera11zing cond1tions 
at a lower geological horizon. 

DEVELOPMENT 

The principal development work has been done within the ore zone 
upon the Camden No. 2 Claim and the Elsie Claims. 

Work has been done at other points; but that is not covered in 
detail at th1s time. 

The Billings Shaft, about fifty feet in depth has been previously 
worked on a moderate scale and the portion now accessible shows about 
one hundred feet of lateral develop~ent work. 

The Zinc Shaft, about seventy feet 1n depth has been sunk near 
the westerly edge of the ore zone. 

Shaft No. 1 on the Camden No. 2 Claim, 1s 600 feet in depth, well 
timbered the full length, equipped with station platforms, ladders and 
all accessories necessary for development work or mining. . . 

Shaft No. 2 on the Elsie Claim about five hundred feet Southwesterly 
from Shaft No.1, is 400 feet in depth, well timbered all the way and 

. tully"equ!pped tor work. 
Tributary to Shafts No. 1 and No. 2 about 3500 feet of lateral 

has been done in the ore zone. 

ORE MEASURES. 

lllr1ng -- the course of development a number of assaY samples have 
been taken from time to · time in order to determine the tenure ot metal 
content and value of ores encountered. 

Seotions which showed dist1not mineralization and appeared to be 
ore were mainly sampled. . 

APproximately fifty peroent of the 1ateral development footage 
shows distinot mineralization and has been sampled as ore. 

Owing to the fact that the various ore areas, outlined on the 
levels have not been connected up directly with upraises or zinzes, the 
actual thickness of the ore areas wh1ch would govern the actual amount 
of or.~ contained in the blocks, is more or less problematical. 

In the estimate of tonnages th~ apparent thickness of the 
mineralized sheeted rock mass as disclosed by the sample cuts 1s a 
factor that can be effectigely used for the third dimension. 

-3-
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50 I LEVEL - BILLINGS SHAFT & 150 t LEVEL 

The ' available ore in the Billings Shaft area and sections 
of the 150' level 0 f Shaft No. 1 has been prev10usly estimated at 
100,000 tons. . 

An average ofaesays shown on this sect1on, -

Gold S11ver 
.01 oz 1.2 oz 

Copper 
.25~ 

_ Lead 
1.9~ 

Zinc 
. 3.a~ 

. 
The gross value ot the metalllcs conta1ned 18 $8.90 per ton 

250' LEVEL SHAFT NO. I AND SHAFT NO.2 

The development- work on the 250 1 level has opened up an 
extensive mineralized area between Shatt No.1 and Shaft No. -2. 

The estimated amount of 0 re in this area ,. outlined by the 
openings and assay sampling 1s approximately 100,000 tons. 

An average of the metall1c content ot the area as shown 1s: _ 

Gold 
.01 oz 

Silver 
1.5 oz 

Copper 
0.27% 

Lead . 
1.3~ -

Zinc 
3.0~ 

-The value ot the matallice by this average is $7.37 Iler ton. 

250' LEVEL TO 300' LEVEL 

Later development work upon the 300' level and 400' level ot 
Shaft No. 2 has opened up an +nteresting seotion. 

The general formation exposed on these levels is more un1form 
1n texture, shows less al terat10n by oirculating ground waterd and the 
sheet1ng i8 more pronounoed. 

The m1nerals 1n the ore on these levels show more ot a tendency 
to aegregate into bunches and bands ot higher grade ore. 

The block or ground lying between the 250' level 'and the 3001 

level, tributary to Shaft No.2, indicates an available tonnage ot 
approximately 15,000 tons. 

The average of assays taken along the exposures ot this blook 
shows a metallic content ot: 

Gold 
.02 oz 

S1lwer 
1.3 oz 

Copper 
.72% 

Lead 
1.5% 

Z1nc 
3.5~ 

'. The gross value 0 f these metallica 1s $9.78 per ton. 

300' LEVEL TO 400' LEVEL SHAF'l' NO. - 2 

, Between the 300' level and 400' level at Shaft Ho. 2 the present 
stage ot development outlines a block of ore which would contain 
approximately 6,000 tons. 

An averageo! the assays taken on this block shows metallio., 
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Gold 
.02 oz 

S1lver 
.53 oz 

Copper 
o. e2~: 1. 

Lead 
0.9~ 

( 

Z1no 
6.4~ 

The gross value ot the metal110s in th1s average 1s $12.53 

. 400' ·LEVEL SHAFT NO. -1. 

On the 400' level of Shaft No. 1 a partially developed ore 
body is outlined; which from the area and exposures sampled is est1-
mated to contain approximately 5,000 tons. 

The average metallic content ot the samples taken 1s: 

Gold 
.01 oz 

Silver 
.9 oz 

Copper 
. • 64~ 

Lead 
0.8% 

Zinc 
3.1~ 

The gross value of metal110s contained 1s $7.67 per ton. 

Looat10I:l 

50 t & 150' 
250' North 
250' 1 " 2 
250' to 300 1 

300' to 400' 
400' Shatt No. 
General Average 

Locat1on 

50 1 " 150' 
250' North 

2 

250 1 1 & 2 Shafts 
260' to 300' No. 2 
300: to 400' No. 2 
400 Shaft No. 1 

SUMMARY OF ORE MEASURES 

Ass!!Zs 

Gold oz. S1lver 

.01 1.2 

.01 1.2 

.01 1.5 

.02 1.3 

.02 .5 

.01 .9 

.01 1.3 

Tonnage 

~st1mated Tons 

100,000 
35,000 

100,000 
15,000 

5,000 
5.000 

260,000 

oz. Copper ~ 

1.07 
.26 
.27 
.72 
.82 
.83 
.60 

GBoS8 per Ton 

$ 7.60 
8.90 
7.37 
9.78 

-12.53 
7.67 

600' LEVEL SHAFT NO. I 

Lead ~ Zino ~ 

.7 . 1.9 
1.9 3.8 · 
1.3 3.0 
1.5 3.5 

.9 6.4 

.8 3.1 
1.2 3.3 

Grose Value 

·t 760,000.00 
311,500.00 
737,000.00 
146,700.00 

62,500.00 
38,350.00 

2,066,200.00 

The section of the shaft between the 400' level and the 600' 
level be1ngtemporarlly impassable, oonditions there oan not be detinitely 
described at this time. . 

From reports of daily work it is evident that the rock structure on 
this level beoomes more regular and conformable and the action ot oirou­
lat1ng water not· so e vldent. 

Mineralization similar to the levels above was found in some seotions 
and undoubtedly a continuanoe of development at this level would be ot 
vital importance and furnish valuable data regarding thepoBsible change 
1n the minera11zing act10n at inoreased depth. . 
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SELECTIVE limING 

Taken ~ the aggregate, the large tonnage represented in the 
ore measures is ot a grade whiCh antioipates the reoovery 'ot the 

, metallic values by metallurgioal treatment. 
Tests have been made which show the ores to be ameneable to 

concent~at1~n and the produot marketed at a marg1n ,of profit. 

In the vein areas oertain sections show sampling values sutti­
cient to suggest thepossibillty ,of developing and mining these s eotions 
separately and incidentally blocking -out the true ore IIe asures. 

Along this l1ne of development an upraise could be driven trom 
the 400' level, west of Shaft No.2, at the point trom which samples 
No. 404 and 405 were cut, to follow' the inclination of the sheeted 
ore deposit toward the 300' level above. 

In a similar manner an upraise could' be run from the 300' level 
to the 260' level ab~ve to goed advantage. 

Upraises followir.g the apparent slope ot the o~e deposits, trom 
one level to another, would add valuable data concerning the possible 
continu1ty ot the ore bodies,ind1oated at the various levels. 

In the area tributary to the Bill1ngs Ihatt, good as,say values 
are.shown and it is reported that commercial o~ Was being unoovered 
in the lower workings at an earlier time. ' , 

It seems that certain sections oould be mined seleotively at a 
margin of profit, either through the shaft 1tself or by connecting up 
with the underground workings of Shaft No. 1 

A oross-cut tunnel driven from the 150' level a distanoe otabout 
125 feet would out the general formation beneath the Billings Shaft and 
prove up th1s area etfectively. 

GENERAL 

It is the consensus ot opinion, that: the future ot this property 
in the light of a potential shipping mine depends on the degree ot 
concentration of the Etal content either through a construction ot 
the boundaries or a more general segregation of the mass value at an 
1ncreasad depth. ,-

From the results obtained trom the extensive development work 
that has been done upon the property to date, it i8 evident that the 
factor of increased depth of exploration is of primary 1mportance. 

It is assumed in reason that mineralization will become more 
intensified as the source thereof is approached and that fissures and 
sheeted rock masses will become more generally ore-bearing and show a ' 
relatively increased concentration ot the contained minerals. 

The origin of the mineralization undoubtedly lies within a zone 
between the are areas now manifest and the granitio sill which under­
lies the series, and the mineralizing fissures may be simply oftshoots 
from much larger ore bodies below. 
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To effectively prove the truth or tal lacy of the supposition 
8 ,'vertlcal section of the rock serles to the Gra.ni te s111 beneath 
should be obtained. 

This could be arrived at most economioally and effectively by 
drilling the ground. 

The logical action would be to send down a dr1ll hole, as a 
pilot, from aome point of vantage and the subsequent development be 
regulated according to the result a obta1ned from the drllling. 
. Judging from the large area and tonnage ot milling ore now 
exposed in the mines, it is a logical belief that the ores ot more 
conoentrat'ed mineralization will surely be found at aome point in the 
ore zone. 

EQ,UIPMENT & MACHINERY 

The mines of the Helmet Peak Company are well equipped , on the 
surface and underground to carry on mining .and development operations. 

Shaft No. 1 Surface equipment consists of a 25 h.p. Fa1rbanks 
Morse Gasoline Holst, a 50 h.p. Commerc1al Gasoline Engine with duplex 
belt driven air compressor, blacksm1th shop and necessary tools. 

The machinery is well housed and an oftice building and small 
cook shack is provided. . 

Shaft No.2, Surface equipment consists of a 25 h.p. Fairbanks 
Morse gasoline hoist and a Chicago Pneumatic hot head air oompressor. 

Both shafts have good headframes dumping chutes and surface 
equipment for handligg ore and waste and pumps are installed in Shaft 
No. 1 in favorable locations to handle all water encountered in both 
shafts. 

An adequate equ1pment is maintain.ad for drilling in elther or 
both shafts or tributary lateral work. 

All arrangements aremade so that development work or ore extraotion 
could be carried on e ffect1vely and economically on a scaleoommensurate 
with the size ot the plant and equipment. 

'rue son , ArizoIll. 
December 5th, 1928. 

Resp·ecttully .subm1tted, 

(S1gned) J. M. LIBBEY 

Registered Minlrg Englr 
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VC;i1ve a 

Arizona 
Oct. 9, 31 

v 
Pima Count1. ." . , ~ , ~ 

Mr. WIll. J. Bishop, 
Tucson,' Ar1zona. 

l~~ I ZONA DEPi. OF MINES Be M1NERP.L RESOURCES 
STATE OFFICE BUILDING 

416 W. CONGRESS, ROOM 161 
Dear Mr. Bishop: TUCSON, /l.RlZONA 85701 

Complying with your instructions I have made an 
examination ot the Helmet Peak Copper Company m1n1ng propert7, and 

submit the following taots. 

Looation. 
I 

The property 1s located 1n Pima Mining distr1ct·, 

Pima County, ~izona, twenty miles south~est trom Tucson, on the 

old Tucson-Nogales highway. On the north 1s the property ot 

the Emp1re Zino Co. a developed mine. On the south 1s the 

property at Twin Buttes Mlnes, with a sh1pplr~ record 1n excess at 

flve million dollars andwlth immense tonnage of ore. developed. 

Geology. 
Geologic conditions indioate large deposits ot h1ib 

) grade Silver-Lead, Zinc, and Copper whlch eover an area of s1x or more 

miles, equal and possibly superior to any distr1ct in. the southwest. 

Owing to the limit of time to my dlspo·se.l I am giving 

you the results as complete as possible: 

The geology of an area ot several mil'es hal been 

examined by a number of eminent geologists, their reports being 

reliable and thorough, may be obtained .by applying ·at the offioe of 

the Helmet Peak. Copper Company. '!'he company hav1ng spared no 

effort to obtain all possible data of the mineral content or the 

district.-

The geology or the distriot lapraot1cally the 

same as many ot the large oopper mines ot the'United states, K~xioo, 

and South America, consisting ot areas of sedimentary deposits, 

intruded by later granatoid igneous rocks. 

On the north we rind the preoambrian gran 1 te 1* 

. _ __ •• ~~··A .l..$."""" } __ . _______ ._ . ..-..- ~ _ __ _ 
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places show1ng through the s011. South or th1,- ".ae paleoz010 roC" 

aPpear a8 in small areas ot quartzite and lIart1n limestone, and 

--d South and West Jlesoxoic sed1ments as far-as my examinat10n extends. 

T.he intrusive granite i8 the prino1pal mineral­

izer ' 1n the ore deposits ot ~izona. 

!he presence ot 1ntrusive granite associated 

with the sed1mentary rocks ' form an ideal condition tor large deposi~s 

of ore. lthere · these conditions exist with a great number ot mineral­

ized veins encountered over the surface, it 1s almost a certainty of 

1mmens depos1ts of commercial ore, only requiring capitol and 

intel11gence in development work to locate them. 

There 1s evidence of large deposits ot commero1al 

ore, on the contact of the gran 1 te and paleozo1c rocks, by development 

of the Mineral Hill, Vulcan and other propert1es. 

There has been several million dollars worth ot 

ore sh1pped from the district. 

The Helmet Peak Copper Company's propert7 

consists 9f a group of sixty two claims, approxlmatelyJ240 acres. 

J.Uneral1zation. 
!here are two principal vein systems ,traversing 

the property, one strik1ng north 10 degrees east, dipping to the west, 

and the other running north 80 degrees east dipping northwest. 

That the zonal theory i8 correct -in these veins 

1s very evident, h1gh grade Silver, Lead, Z1nc, and copper ores are 

and will be encountered as depth lsga1ned. 

The veins are continuous in ,trend ' and have well 

defined walls and g1ve ev1dence of continued depth. 

Development. 
!he development consists or e f'f'orts to take out 

ore at a comparit1vely shallow depth, Which proves without question 

the wide distribution ot valuable ore at the surface ot the ProP8l"t1. 
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Al~ _' the surtaoe exploratloll c1evelopment was 

acoomp11shed by the or1ginal owners, who did the work without the &14 

ot mach1nery or scientific prlnoiples ot min1ng • 

!he Helmet Peak Mining & Kil11ng Company formerly own-

ing a portion ot the property now owned by the He lmet Peak Copper Comp8ll1' 

sunk two shatts 1n an Andesite 1ntrusion, both shafts are vertical, 

number 1 having a 4epth ot 600 teet, number 2 a depth ot tour hundred 

feet and about 500 teet apart. A great part ot the dritting haa 

been dr1ven 1n an Andes1te Breocia, in oontact with tbe Andesite 

intrusion, and is not a mineralizing oontact, the mineralization 

being the result of deposits from minera11zed solutions from the 

fissures, whioh 1s the proper plaoe to look tor them, although I 

belie ve that profitable bodies ot ore will be tound in the vicinity 

ot the Billings shaft as ind1cated by a shoot or pipe ot copper 

(born1te) looated there, by following the p1pe •. 

~ I believe that by continuing the dr1tt of the 150 

foot level the B1llings ore body w1ll develop a nice body ot high 

grade ore, and also continue the dritt trom the 360 toot level, tollowing 

the ore to' the Prosper1ty ve1n. 

!here is an abundance ot ev1dence or valuable ore 

bodies along the vein runn1ng through the Prosper1ty olaim, wh1ch 

can be developed economically by drifting from number 1 shaft at tne 

360 to~t level, a cont1nuation ot thepresent dr1ft will necessitate 

approximately 140 feet to out th1s vein, after this has been 

aocomplished, drift1ng in both direct10ns to open the are body and 

pr6vide stoplng ground. 

In the above ment10ned .ection there 18 a 

- . large tOI?-Ilage ot good mill1ng ore, that can be eas117 developed. 

J It i8 a go od policy to locate ore b,?di8a bl 

diamond dr1ll1ng, whioh is tar more eoonomioal than sinking shatts, 
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b7 whiCh to looat~ uodles ot 'copper ore, as o~rper deposits lie,in 
i.J 
zones. .AiIaoat allot the big mines ot today were operated 

on a s.all soale and developed 1n the early stages w1thout maCh1nery 

or scient1f1c direot1on, extracting the h1gh grade are near the surfaoe 

1n a small way until t ~ depth Was too great, or the ore became 

oomplex, or no metalurgioal prooess tor prof1table treatment at 

the t1me and other oauses whiob d~layed development for ID8llY' years 

in some cases. 

!he problems of the Past do not exist on th1s 

property as metalurg1cal diff1culties have 'teen solved, the water 

a valuable asset for milling being present tor flotation purposes. 

The geology indicates immense bodies ot ore 

as depth 1s attained • 

.All ind1cat1ons in Olive camp as well aa 

Pima m1ning distr10t point toone of the largest and most profitable 

~ copper oamps in Ar1zona, and possibly in the Un1ted States, or 14ex1oo, 

w1 th development am depth. 

~e Helmet Peak. Copper Company are mak1ng 

great efforts to develop the property correctly. 

Mr. James A. Hamilton who 1s president ot the 

oompany and a mining man ot many years experienoe and thoroughl1 

oompetent to develop and operate the property with great economic 

results, hav1ng the advantage of knowing that there 1s ore 1.n the 

dr1fts at ~epth in the development ot t~ tormer operators, 18 
, 

advantageous to the present plan of development. 
\ 

!he plans as d1scussed with the officers of 

the company for the future development are carefully laid, 

conservative, and along approved engineering plane. 

~' Respectfully submitted, , 

\b. Br1ght. E. II. 
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UNIVERS~TY OJ' ARIZONA 

Tucson 

College ot ,lIin •• and , .gin.er~ 

, Department ' ot Geology and. Mineralogy 

Mr. J. A. Hamilton 
Tucson, Arizona 

Dear Sir: 

November 21, 1931 

In accordance with your requeat, I here present an 'opiniOIl 
on certain pnases ot tne geology ot the 011ye Camp area ot the Pima 

-JIiJ&1ng aiatrict, Pima Oounty. .&ri 1.... ._. .. __ ''' ___ , ___ _ 
It i8 the intention to discu88 here not the detailed 

geology of individual properties, but rather the large geological 
, features ot the district generally, which are of fundamental iJDpOl'"­
tance in the matter ot ore ocourrence. 

The discuBsion and opinion are b .. 1d on brief per.onal 
observations made in the field, aided by a study ot reporte prepared 
by mining engineers and geologists for mining ctimpanies, by rep.rtl 
end maps prepared in the course of advanced degree studies by graduate 
8tudents in Geology at the University of Arilona, and by the litera­
ture and government maps of the area and region. 

'!he rocks of the immediat e area compri se pre--Cambrian (!) 
granite, Nesozoic (Cretaceous) arkosic sedimentary beds, intrusivea- . , 
granitic rocks, and volcanic rocks which ar. chiefly andesite. !he 
'Volcanics- are either late Cretaceous or early Tertiary in age. Just out­
side ot the area, particularly to the northward, occur thick formation. 
of Paleozoic limestone and quartzite. · 

'!'he major ~ructuro of the area cannot be detinitely determined 
by the available surface and near-surface geology. It is clear, how. 

-,' _____ ._ ever ... _that _~&r't~t JUllOw;Lt ot fra~turing, 7'-c~ompanied no doubt by at 
least 80me faulting has occurred throughout the area. It is possibl. --·"- ~-'-·-----'·· ~ 

that folding is the most extensive type ot minor deformation wi thiJl the 
area and the cause ot fracturing and faulting. Or it may be that the 

ARElOilt\ DEPT. OF MINES & MINERAL RESOURCES 
STATE OFFICE B'UIlDING 

416 W. CONGRESS, ROOM 161 
TUCSON, ARIZONA 85701 
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fractures were generated by stresses resulting from the un8V~ settling 
of a large crustal block following the transfer of a large volumn of 
'volcanic material from deep seated to superficial positions. Of perhapa 
vertical upthrust of intruding lIagmas may have caused fracturing and 
faulting. 

Mineralization apparently has been widespread. The rocka 
along fractures observed, whether on the surface or underground, have 
been more or less extensively altered. Ore deposition, in varying degree, 
seems to have occurred wherever a master fracture was available to aetas 
a channel-way for ore-bearing solutions. The ore deposits are, ia the 
main, of the fissure filled type, localized along major fractures, at the 
intersection of fractures, and in brecciated zones. 

It is fairly certain that intrusive granitic rocks underlie at 
variable depth the entire district of which the Olive Camp area forms a 
part. These intrusive rocks were probably the source 01 all priaary 
mineralization in the district. The ore deposits that hav~--been developed 
in the past in the Olive Camp area have been chiefly small hi gh-grad.e 
silver-lead bodies, formed mainly by fissure filling, but perhaps to 80me 
extent by wall-rock replacement, in the near-surface Cretaceous sedimentary 
and volcanic formations. In areas to the North and South important copper 
and zinc ore developments' have been made and from which considerable ' . 
tonnages of ore have been mined in the past. These deposita are prine!. ' 
pally replacement bodies in Paleozoic limestone. It appears, therefore, 
that replacement bodies in limestone torm the important type of ore 
deposita for the district. 

The question of major structure, and character and thicknes8 ot 
formations forming that structure, thus appear to be the essential qlle.tiona 
relative to the probability of extensive ore occurrances at depth in Olive 
Camp area. If the ore-bearing limestone formations ot the Mineral Hill­
San ' Xavier area to the North and of the '!'win Buttes area to the South are 
continuous or occur under Olive Camp area, 1hen the probability of occur­
rance of important commercial ore deposits at depth in :the latter area i. 
greatly increased. The problem then would become one of probable depth 
to the ' tavorable h.r1z0J1 and the determining of dominant or master fracture 
lonea. 

..Jlr. •. }. C~ .Anderson, in his report on the Swastka property, page 
4, sets forth certain evidence and a statement of belief that limestone dO'elS'~' -"-'. 
occur below the superficial formations of the area. That there is lIore 
than a possibility that these Paleozoic limestone formations do exist below 
the surface formations in the Olive Camp area is not an idle statement nor 
one made for convenience. Iven brief field study of the stratigraphy and 
structures in this area and that immediately to the north, in the Sen Xavier 
area, justify the statementthat this stratigraphic condition migbt exist. 
But more convincing still are similar indications in the resulteo! recent 
detailed geologic mapping in this area to the north. 
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The Olive Camp area appears to be a depressed geologic 
structure--either down-warped (synclinal) or a down faulted area. The 
Paleozoic formations of the San Xavier area distinctly dip to the south 
{.200 

- 25°) apparently plunging und6r the Olive Camp area. The contact 
Datween Paleozoic limestone and Cretac~oue arkosic bede occurs along the 
southern border of the San Xavier area. The .. normal formational con­
tact produced by a break or time interval in the deposition of sediments 
which formed the beds; or it may be a fault contact, produced by a major 
rupture. It this contact is an unconformity ae the tirst cue auggeat., 
the limestones extend to the southward uninterruptedly below the Olive Camp 
area. In the event that it i8 a fault contact, the limestonee with their 
overlying sedimentary beds and volcanic formations, in the Olive Camp area 
have been faulted downward. 

There is some basis, of course, for expecting that additional 
underground development may disclose other small high-grade silver~bearing 
ore shoots, such as were formerly worked in the area, or--perhaps larger . ~ 

veins and breccia bodies of ore of commercial grade and size. But it i8 
more logical to exteet that, if commercially important ore bodies are to be 
developed in the area, they will occur as metasomatic replacement and COD­
tact deposits in limestone. 

!he problem of developing possible large ore bodies in Olive Camp 
area thus resolves itself t in thi. opinion, to first ascertaining the 
presence or absence of underlying limestone beds. Preferably, such 
development should be carried on by drilling operations. ADd in so doing 
if the location of drill holes is caretully planned, it is probable that 
relatively near-surface vein or breccia. type deposits ot value may be 
,encountered while. the deeper prospecting i8 in progress. '!he depth at 
which the limestone, if present, may occur is highly problematical; if 
in a synclinal structure,it may be cmmparat1vely shallow, it block-faulted, 
it ~y lie deeper- 2,000 feet or more. 

Yours very t":1ly, • 

R. J. Leonard. 
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Uri '0 IUD.·' ad .pl40'.~ aaa4a$OIl .. OODWJNted 1nu qu.sz'.:l' ... . ,.,ld-' 
"'i.ed and IUD.tis"; artoe1o .~ 18 p1aoH l..-ed 04\1'£., .... 
'&1ne4 telclapu.J-eCJJ"1_tallse4 111'0 ..not ••• _t11 l' 1. on .. 4S.ttlo- . 
ult to d1nlnple1a \h •• In 'he ~1.14 hoaal'.e4 ~.-pO_'IT~ ow a 
.. bed aDd reooDHNote4 rb,011'.; 8.al ••• xt.elyel, bon&t.l.i.~l."'f' .1 

poroala1ulaed aDd el1101fl.d; aD4 lu& ...... of t.b. not _aft be .. ' ..... . :1·1 

reed wl'h fl"1J CI1 •• H1Aa'.4 Pfrltef tdUo1l 1a ~1lH1Il&. baa ' .lcle~ .... S •• R. Oj 
eel \h root.. 111' IUOA al'.~&'loa 18 b, DO •• an ... uln,tI&1 ... Ul.' . ' J 
11.' of lpe0Q8 Ul~l.o!lu&" _11" -K •• ', tOJ: ..,·or ,_ .. ~... . .~ 
atpuf101a11, *0. u,.l. al, ... a.\S.OD - .. 11 p'e",.*, , ... 11.' .... ·bli.. . ; 
toaad 1a ..... 01 "'-. 11 ... ,... ...... . ' . !'~ 

I 

. . •• w14 .. prea4 e ... 14eaoo of lathet y. 1p ... an....,.. , 
18a of \]a. roote 01 a ",1.08 1leul.1J pnna... Q. pl'..-oe ~ 01'. dgon.· •• 

·1 
~ : 

n. a1p1tlo8iDIM to .. of u.. Oocau' .... of 'Ill. anat.,. 
ba'ho11th 1. Ul.lar,- IIIUIl'>«r of ftlu.abl. ",1'. or ... fouacl 1a ttl. 
c11erupted an4 1ntmde4 oyft1,1a& 014.1' net t ...... ioM. lonIN bJIIlMnJ.,.. 
1ser8 , •• ~aplaa lata tb .. , or tUGe4 1n'o ' .... ' t .. ,au. tlllld &ftAi .. 
..... befon aDd dlal .. 1'_ OI'Jna11S. ... 1.. < 

nu. when the t1u14 &014 .... ' 41~1, ... lDtOOOdiQ' 
with neep walYlte tao .. of th. teal, "look_. ~lall, it 11 ....... O~ 
oaloU'eG\l. oal... O<»D'&O~ae\ .. ~phla o&- bOd1 •• nze to~. l&Z"a. ...... '.,," 
of &un.' aDd .ulpll14e ore. bUDa tone« :~'h.oo.&. .., tb. .ape ... 
of 'be la".r· root •• 



i 

/ 
/ 

I 

A' ,h ..... 'lM 01'. aol,,'loal wOJ:t1D1 ,uCNlll 'he .iaeal-

0100&11J ao ... oOD.eD1al po"l .. of 'be 'fook aA4 lA'o ibe ~but.I'.c1 . 
SO ••• f macle eneael .. e ...... oma.l0 r.,lao ...... 01 •• 1. 'h •• , oft. 
reaohin, Mum ue .. br ,~"Y.llnl .... a.n .... t~ ~. OOD'..,' ~ 
tl.~~.~ aDd alOAI taul' OOB'~., 

til 'hi, IlUlDU ,be luI. OOA'-ot 0It. ~041.. in 'be Paleosol. 

11.'.'011 •• a' Kla.~a1 Bill an" \be "'lou linl, ' '" a1 •• 8Onh, ... ,,,. 

p&n1ally 'a"lop •• O~. bodl •• 01 'be ft.' u4 1oQ'1l lane, a 1111, '0 
the DOrtb and 'ea.' of t;he Bel..n 'eat Mla1aa aa4 Jll111Aa 0.,.....,'. 'I'OP- . 

er., ... re tor.od, l1k .. l ••• 'be ~ •• 1a 11".'00. ot 'be Olano_, '~"'f 

lortb Star. u4 8 ... '01' If .. , .. Xlue &, '-.10 1M" .. , tou all.. 0 , .. 

efal'h. ' 

Tbl lu,- and ... luable 01" 4ttpO_". of '11. SaD x.."s.a" IllaN. 

a 11110 north of the CoapuJ" a pt'oper'" I. ,~&y 'elUWylyanlu 11 •• 'OM, 

... formed by 801u'10u uoen41na fz-o. ,,,. Inlb3aoeDt _pa, tollo ..... 'Ae 

taul' plane b.' ... D 'hi. 11 ... 'one u4 »1*11" •• "solO .an".' •• ', Mal .. 
aDd In'N.c1ed .111. of yolo.a1o z-ook. ' 

" .. lD, w,b.... 'be 801\\, 1011. u08D4ed 'hr~p t118\1.Z'.. iDl ••• 
eolui,ble root rookej the .. 11.00Aflae4 'h. 801\1;t1oae aA4 Y~abl ••• 1_ 

and .boot. of ore .. ~. tOI'IM4. MaD1 •• 1oa of 'bl. ,~ bay. b.~ weftecl 

in tbe OLIVI a.... I1xupl •• of nob •• 1u u.'b. Oil •• ". '.~, tbe" 

'uet'e. w.~'" 11 oluloa4 , Raa I. aa4 lobkoAtr f looa~ed 3".' nonla ., 
the OO.PaDJ'. holcllD,8i 'be ,.1'-fol'-'a', OfjN1tlD,loA &Del ~o.p.rl', .e ..... 
on their &round) ,,,. 11'11 • ."inl aael Alpha •• 1: " 0 'he ecal'hi ' &lid. , ... 

P&1"'\ et •• lne '0 \11. .au t b ... ,. . ~W.tL.uWl.a...UWlli.L...QJW~U..%I!I. 

-be,n " rke n 
o 

• , four'h and .er:.,lJ1pOr'.' "~PI of ore 48,~.lt s.. touu 1. 1Il. 

41,'r10t. "pr ••• nt l' 1. r.pz-'.'D' •• b, a 8111&1. ' kIlOWDO,QOUnaoe, ' tbo 

.1~h fuiua-, 'xP1ora,t_ &a4 4 ••• 10pMD' 1a dep,'b of OLI" Ct., l' le 00 .. 

f14en'1, expeo'" '0 _ ... '. 'be lICNHe ot& lar,_ .Gal- ·p, •• o'i •• of lIM, 
01'.' it •••. , , , ' : " . 

•• • the"eu. b041 •• of dl •••• 1adecl 01' •• oOtAlrlDi 1a orpb.s ucl 

oreoola'.d .0" •• 1a 'be 1 ••• pc_able u4 ",lao.able "ok." Of '''1. " 

'JP., 1. 'he. 01'1 bod, now belA& develope4 bJ 'be Belan ,eat Mla1aa.ad '. 

Millln, Coltpan, oa tbe1J- prop ... ',.. I.~ 'b. 1I1n.ralls .. , aolu'l", ... 

0.n41nl trom 'h. Irani'. ........ l'l&y. to,," a la'r, .... H41 lQ: br ... i-

a' •• and •• 1,.. • •••••• 

•••• !he oon'aat ... 'a.orpbl0 O~ •• of 'be 41.'~1~ ....... n'tall' 
oopp.~-1ron lulph14 •• , wl'h 4ep\hi 'h~~ a 100&1 ar~aDi • .-a'ot or. ' 
m1Ae~a1. 1. tou,n4 '0 ,ak. plaoe upwuel, ... ~. "to.10D bu ~d •• 'l'O,e4 
'he upper por'1oa8 of depoll'.. JD "1 •• ~.no. 'be , •• 1&'1 •• 11 JU •• 

copp.r-l~on ores a1V9 plao. upwazd to a .1~~e of oOPp,~ aDd aiDo, 'bee 
.1Do-aopper-lea4 and alDo-leacJ..el1 •• ", &Ad 1 .. '1" . '0 1.ad~.11.... Ja 

'hl. 0 .... the 10. '.YIP ••• "'.. II1A.~&1. ba., ... oncle4 ,. 'Ill A1&h' .-
P."lph ... al a one • ..'... ' 

'a a r •• ult of ine ::I". of 8ou'b •• n ArlaODa in &.ne~al belD& • 
,...1.'1".1, oopp.r-lroD rioA, . &I ,a.~. alaeJ:a1, 00lIl down a' a ~.l.ts,. 

...... .. 
--~-- .. --.•.. -----' - ' .- - ... ~"--. -.---'- -...... -~ . -£ 

• ,i 

" 

I 
I 
., 

.,., 

r" I 



) 

) 

OLIn OAKP 11 •• 1" lh. DOntae"'.I'D Pal" of ~. p.a.1Mat&rJ 
area. or flanking, .ro.~ODal lowlucl of 'he 'l.~"l'a IIouD'alU,. Low, 
fl .. ' d1Yld •• , r181nc here and. 'b.l'. luo ~O\lDd..cl ~oakJ hill_. eepfl'a''f4 
br ellallow, ea.' ... 41y ~alll1nl " •• , aa4 ·ancwo.. P-'oh" ~ot , .-.Y!­
I". oowr, bu' 1~ ,.D."al \he "ok t .... ,l ... ·.,. ':1&11:1, .. 11 ..... ·~t .< 

On the DOnh anel nortbeut tb. 'U'tt& 1. bOW1deca b7 tel'.·. (i. ~ , 

al·oDI whlah .-1 •• el'04ecS bleak. of '&leo.ol0 n~.'., who •• .,,1.1b1. ,on- -
ion .. are 001lpo •• 4 01 ar ... 'bolokn ••••• of Peoae,lyulUl (OubonUeI'W*) 
and Peno-P nnB,lyanla.n arar 11 ... ton... Bellift P ... k Oil \ ... _nh .... , 
014. of 'b ... ts,lt-bloote, rl ........ &-&1 lw.au.cl Ie .. abo •• 'be .eMftl 
pla1n# 1Ihl1. oro •• lag 'be area on til ... tilt , lD ept· .. " 11 •• N" Iu 
1&.1.,. Ri4,,_ oD'he ... , t aD4 llub.l.IOI&D\alD em lbe .. ". . 

. Ybe fo:r-'lou tloOJllll, ,OLIYI C"- coD.l., .of JlHoaoio .... 
laten'sr" rook, ... 1" ""1&17 ucl •• l' .... 1.,. ' ... lM, ·,,~ul' •• ( .... 
0.010&10&1 .~ of 011 •• C.-p,. _ ; . 

~ . 

The X •• ozolo .'rat. to~ a bel' A.~l, a all •• 14. .~ieb 
un"'erll •• 'he hOl"kera en" and 'h. eanWD ... cle of 'he Cup. ~\k""4 
'b. ou\orop b~oa4 .... I., •••• ,.;rlr eq ... 1_1-_ 1CN' ...... &I4 • 

. The 8tra\a .taReS n ... :rl, .,.,.'10&1 aDd aa,rep" IlUI1 .111 .... 
ot ten 1D tfblokDe... th.ir atrlte aDd 41p 1 ... ulal)1.. ID , ••• "b­
erD pan of 'he bel' the .'rlke -.n, •• t~ to de,_ ' ·0 Ie cte,_ .... of . 
uol'th; aov.tb ... 'war4 l' 4ep.,,,. w14el, tHa 'hi. lA pla.o... Oou14u­
able ,o"lon. of 'De rook ue 10 RU'.Zed, ."'A.~" &D4 anuao.pbO," 
'laa.t tll.is- orl&lnal .'mo'ur,&l pl .... U' reooplaN w"tll cl1tflOt.ll\J 
M4 t;,.~_'11 'be tona'1p tau De_ al.'_. tor .. lp ... J:ook. 

Tb, root yul •• frOli be&Yy-be4dM ukoll0 oooll,lo .. ~a'. aa4 
Is-l", outoelo teael.toRe! of'." quu'.l'l,ecl &DtS •• J"101'1.tKt} \°

0 

aeul11 
tbla-bo4cle'. tlD"'&rUua, P o" lJ&D4atoae , OJl quart,_i'., 1 •• 

0

I'bed4e" ... .­
purple ebale. !b.~. u. al8 eo.. '~iA ''>eu, . of ,Jr.' '0 bn_. lItpa" 11'1", 11 ..... D.. ' 

• • • • _ _ _ . _~-o. .. ...a.;..-~ ___ .. _ •. __ __ . • s" -, ' 



. Oooaeloaallr .a.U. of ,~,. .. .. ,.,., ... · •••• 't ... 
of .... *10 ... Il _ i ..... I." .• _ .. .,UioMMa·. " .. ' . '. 

. ' YAe ....... 1 .. ~. ~ld 0, __ ". '1.11 •• bn.4 _-l~ ,... .. 
eA',.", 1,, · 'he' .... ,~ • . -".0" tit ....... if· 1M,.,.. J' ....... ~ • 
.... lac'e ~. KUtb...... oa-o· •••• ,_ •. ,"=.' .f ,It. ·.u .... ~. ~ 
aDd Ifl111", 00 •• baa' '11 ... bu ..... ,... . e.- 0( u.e ..... '."', 
... , ... "allot u.. Co .. ..,'. bol4b ••• . ' .... 1 .... , 11. .. OD ' .,_. '_~' . 
ud •.• ". ud 'he ... 'na. .. 'be .... MOl •• ecIl .... .., ....... " '" ..... . . \ 
81to .• a .0.1. 1_ .... 1.,., t~ ........ , .. .u.,uplttMcl _ .1i8t~ 
-ad •• t,. t ... IH'Dt. ~.a1ed .ita .... 4 .. ' .... · .... r, ••• __ ",,'. .. .. 
·b~.~ . .., 'b •• 'ea'lfo,..· . ..' ' . . .. ...., . ... . ' 

. . _.,b.. '4. 008..... of •• M<1 •• 1' •. · 1r1U. ••• ,,""01. 
aed1Mnte 1a ·1n\"'81".. __ ¥4N._ ... , _, fal'.llll, . u.. DO' ~ .~1r ' 
ca.tel'allled. 'Bitt •• i, •• (lo OOO\1~* bo ..... '.'ft.'" ~.,_. J~. 
. III 80 .• 0.... 'boQ&l\ 'b ..... au .... , ""~1, " ."'lW)',_" ',, 

oouaolr po,rphyrl\.10. ue Judi*" , .... of a ,..,.~ pvl" .... . ,. : . ., 
tu ffirmatlon of 'a. ' _, . ...... at ..... 1... '.'1 .... ,-.: ...... ~ • 
.... and .. 1'. i\ACl .e41 ••• 'arr zrook 1 ...... _, a ..... ., ",,,0.$ .• _. ' 
aDd CRipe~tlo.lal.~, .,1. ..... .., "."ba., ... , , 

. \' : ." t'b. ,~aal'. to.,. ·· ... 1 .. _ •• tJa ......... '1': ___ ..... 
\eot &loal>,·t~ •••• '.R .-. of "'ll 'M U .. Nlo "00_ aDd ~.: ....... . , . 
ot ,~. u.,'· fh .... l'.pa-.... , ".':d4tlr ..... nc., ., ••• "~..... .. 

'!"be ~.a1,., 1& 1'. ,,.,, • ..,.).0..-'. ~ ..• ~ •... . 
) 

. '1I041wt Ifd..e". bl"'1te p-'\a.. OO8'.Ial., '.1", •• ".l4t,., ~ • ...,.. ... 
• ,.fa oont.oi .''-14 tN. olClRfor-'lou "llS. eft .. Y.~I"l1..o.""'., , . 

'he G ·o .. appoulail .u ...... oe4 l .a ..... ' la ... OU .. · .• _ ......... _" . . 
aotuu ,J·Dt,lllal.oa of 'be ..... ". La'. ,he ~ • ., ..... , ... cU.tt.".·: '· . 
appeu. 'o·b. rae ... l, '.~a1. a. palM • 1"~ tlan :-. .. ,.. '~M" 
t.14.pu phMOOhq ....... l. " J • " i,, ' 

. ,,: I. 

.. . Ialt •• U. ao~"" Qf; ttle I.~ ''* Ml"i.:.. ... ~ 
uea of .... 'oJ»Plal If .... '. ~.; ia , .. < .• " .... ," ..... '.4· ... ' • 
• ult'a. ' .J' "" .... , .• a' ..... f ~ • ...,l.-a ...... J&loIa -~;,""-
th ••• rcck. · .... ~. . , ot tft. ' • . _.,. ... . :.:81 .. 1, .,.'tJ.l1-".U._ .. . ... . . 
lal. .0. , :ItA •• XUP.l •• of 1.' .. "" ., ~.~ .,,-". -.,. 'M.: :tM.,','; " ,II,'" ."I'&\a..,_- H. 1. 'la .•• U. of ...... p~; ~,.. JUl .... 'Il "." :, __ '' ' , .. 
Valt ••• a ••• · .1 .... ~ .oau ..... 1.....1w. ••• 4 · .. -.00" '~1. ':~Itlle . 
Do~'h 01 , .. eo.pan,'. PJtOpeI'\1. A Me'" dl ....... ~-' of··' , ... , ...... , 
1. P oo.'reaGe of 'be &,aa1' .. _'ft ...s.oA Ma.~"" l.'~ •• ·"" . or the 8.1.nlk"CNatalU., ..... ' ... 1 • . .Pl .. ' \.ta .... tJi .. l'l..' ...... ...... 
lata _,. ct.ptb bf thie ,rUll.'.. . ... , .. - .-h • . ' .. :1 ... 1oO'k.. ·,. .... ca\)-,·,. 
b.r._lA& up 01 'be 014 PaleOH10ut •• -.0' ••• 41MAt, ... . ".nt·m '. '. 
yoloealo ooua,. ~, .ook. r ••. , u...- or .. __ .. ~ ; l~ '~~~~ .' ( .... . 
I"U~I"" '.. OLI,.OdP). ' , . , . . '. . . ' . " 

. . . . 

gl! PRQllti QlaDS Wli 
It Me __ eft "-'eel \ha' $ • .,... bo4i" Qf 'ht". 

V181n& D1.t~lot .... tor .. 4 bl ld.q.s:l.S._~lll'1 ... ... oapina I .... ·~ •• 
) ,.- 1101',,, • .., .... 11.1 .. p~ .. : ..... '''-0' ~ ___ oor .~~._~: ,.:; .. ,.. • 

. " .. 

- . 
... ~t? ;,;;., ' _··.~· ..... Io~ .. ~,~~~~·_-~··· ~ .. _ · .. _l _ • .....u~ ;., .... ---. ..... .-..-J 



...­, 

..... 1a , .... pl.'" at tH ',un- I •• ." ... 

J. . !he oop108.... of , ~'" .. 1u'i.ou aD4 '~.1~ ~1"".. 1 • 
.-&1110 .1 .... '. 1 •• ,,-ned b, tile 2&1',. bo4lee of ooppe, ..... 12OD... . 
ooppft'-lJl'OD-alno ..upbla ••• lUIl .. i. ~ &rlml' •• t ... 11l liaMtoa.,ac_ . 
cere the -ae- OOB' ..... "be Pal .. o1o _ ... ...., nok.. ... , ..... 
-1"1'111 Bl11 .. SaD 1a.1.,. . aA4 twlDlll''''Cupe. £1 .. ," lbe ke .. ..... 
0& ~ .... 11& 'he 8aa xa ... lu -S.M. tOHM bJ ......... ,~ • .,1 ....... '·., 
li .. noaa. oaaHd. D br' eol."loaa '~"ia&'" a ~ .... C. "'M-.... ,. _ .... '0 ., ••• ol~ poR1OM t:tf the 1~. , ' . 

Although DO OOQlUr8DOM otel'b.r otth ... tJP" ot ON 4Qoel'_ 
bay. f.' been tound 18 OLIn 0 .. , 1'. lateru41ai • . po.1~'oa II.Ad 010 .. - . 
ne •• '0 'b ... Caap8 aDd 'k ••• 14 .... at w14Mpl'hd ... UftlU .......... .. 
It, 'he IIaDJ' ar&.tlf.rcN .... U ........ U',"lf.zrou-'''~'''''J!l'.''''t 
01011 baM . been WOl'ked In ,hi. OUIP. \O,.'M~ .1\)) t1le Mibj"'.' ...... 
o. of ·the COllitOD aiu-ralls·"_ ,'-" Paai .. te., lJIplttlhtt " JaJ.."" ;;,-0(-.,....: . 
ab1ll" 'ba' lup w. bod1 .. wl.11 be .41eoo'-. sa .... '01;.' . . O_~ .... 
d •• p ,&'D4 .'.' .... 10 •• S1l&1 • . uaden.- _... . . '. " . .. ..,., 

"'lOB. baa 'be_ -.de .t a _" oe ~ •• tMflal'. an •• I •••• ' 
of th. on .1unlll. :r.CRarreatl, ... In the ... ~".ot_"" 
Hlaona. . 7hl. oUOIQIIn.-oe 1. on-Il vo1GedlJl ,_. axp .... l •• ~- .. '11 . fO to o~ uu. d..pelle. In till- HQIa ...... tIOII.'" Oft.",»1&&. .. 1 ... 
,..lr P'lre ooppu.lnA ainu-ala d d.b 11 .. pl .. a upqld ,. MIIi-?! 

u ...... 1Do • . ooppu..alDo-le.cl. auo-leatl aU.- ,. 1.MI··al1.,. 01 ... 

. :·At tbe .... '1 .. ,he on lKMl1 .. u'v(t]111ao~ ... 1. " •• ':11$"' :.- . 
<leptb. . tbi. 11 putlall, dI&. k a ••• iM. • of ~. r.e,loa. be5t:'.' . .~. . '. . 
1.8!1 rich in 'he bue "'&1_, aDd &lao hlp '''~I'a''\l" -1aeaa r .. .... 

preolp1ta'. oOllPaZatl •• 1, near lb. ~oe of .1_1'-.11.1-'108 at ... .. 
er dep\h. wbl1 • . \k. lea4-.11y. Ol'!!f ~.1d ... . 1yel,. 1". '...,.. .... ,. .. .. III .... .. 
al. aBella 1 .... % •• aUd. are poa~, ... "" '" ._ ~ ~4· .. . 
001$ lmt at loB of . .u cr. __ • . . . . . , ~' ...... . 

Woft _ til. ·...,. ftlJl8 of OLlYl cu.- wa. cl18OODSS. ... ·.,.. 
the hl&h &rade .11Yn ...... _D.' 011' &D4"" a~ .. baH ·M ..... 
b.pl'1 to appea. _,til dep'~ .. MI ..... aoo aM 100 ten.Qa ·....,. .01 , ..... "In. won ... O&ftl. tv ""P. !aGIle .... " 0 lJl41o .... 'b ...... .,.s. 
&rranaemeM ctf ores. or "'&111 • bo14. ll ... ·aDd "at ... eo .. ~ .... . 
cM~h, .bad cllllni be_ oonl.n. tile J*P oqpe~ .. lha ~ll*l4e.' .. _lIld . 
bay. beeD hOOUJdered, aDd ne ... -.tPl, '1-. ..,ltIU wtl10 WO\114 _~. ·· .IaaiJ · 
b9. ma.tH up to~ \!leu lo ... t~, llad '" ., ..... 1t 1I1111q ·.C~· .... 
or •• bee. H. : •• 11IUlda","" at ~ 'lM .. 1'1. \oclq. . . 

ID o'hu wozcSe. ·'b... "I .. ., .. 11 ".1."* ... 11&'.4 ,~ .. 
l' .111 all108I o.na.1a1,p~oY. 'Ilat ..... it aM &11, of \a_ ' ..... _ up,. .'t .... '" ... of 'b. lua., boU .. 01 MMo.... . .. . 

,.it.velDa of otIVI CdP 1VJ 18 •• 84bn .... Ul'l-..... PI ..... 
eo.e era .... 1a_. l1t. 'be 011n"., oo.a. . n-, OHU 11) t.......... . 
esa' faul' plan •• , til N'h . \)l. '. D'tlur ,." .. 1'. &ad, ~. .. • •..• '"10..,&111 .. . 

~ e.r ••• oe01&8 · .. 41 .... j 1. ''''1&" • .. ., oz. ,. \M ~~ .... 1Jl. ".'_ ~ __ ~. 

!he aaloJ' pan of 'be woJ't.el ..u. of ·OLIft C'" hay. be. 1& .... 
• pp • • t \Ill. ~~. .... 11 ...... of ~. '.1", P •• O •• ~ P~:" 



.-' 

~.,. eo.- aou. 'h. n. propen, 11 •• '" aboa' '''.. 0",,, of '-he wda U'a&. n. 71'-tO% ".,-coat ... ,.. ..Sa ....... PJuped.., .. la u- .. .... 
·0 ..... •• nope",'. . . 

The T1\-lor !.,- COIlten'loa YeiD 11 •• de' of , •• aal .. , ·PeU 
Mine., It 1. 1a ~. aD4 .. 1'. &Del "&aU' YtlH101 .... '.1'..- I.. .. I.,. 
aa4 .. 4n.1ope4 to~ dOU" fl •• buaclZ'4Hl ten a&f.lk & depth of ...... ".0 balnc" ~.e\. n. hoepwl\1 woa1a&. 11. \u ... adP..s .. ~. 
bun4red DOnh of 'be 111 ... 1a • -.0&010 qu.rbl'. 00A&1--~ • . J' . 
• P~. entl, 11 .. 1a 'he plu. of n1'''' 1 t198*loa. nr1tt.. •• I •• 
approx1aa.'.l,. aDd d1ppln& ,porth a\ a IOV ... le. *l·ob nuten. ooaa148-. 
ably rith depth. Tlle 1'.111 ... 1IOrUcl trota tu.e lnol1aa4 8haft· •• to & . 
depth on the iDo11ne.o! 310 feet. ao.. f~ .alPP1D& O~. 1. ~ to 
b •• beeIl· l.tt 1n ttl. bo~'o. of 'b ••• WDn •• ........ . ,,-;-.... . 

I h&.e been unable toaeoer\a.1A what til. p~4uc'loa of el'u'Z" 
of thee. velna w&a. 'he dwapa ue laq.e and tbe producrtl0a pr .... l' 
oOllpa,red favorably w1\b tb,a' of a1a1lar yes.u or the ...,_ M,y1ac ..... 
1ad.1cat 1Da abou' tbe ...... .MOuat of t1.y.lo~. ". 

The AJlUtto niT •• about lp''' teet DOrthea.ft ~ th. hO.pUt" 
/ •• 18 • .ula.. W. 80° 1: •• 41pp1q SI .~. 1. 1a .. ..ao1a etrah. u4 S. 

V aa14 ~ haft b«Ma ~ec1 and apen.'ed. to tile ex~fIIlt of tl5.~~OO 1a 
ore. ftl, 011""-. acIjo1D1D1. bat .~ .. .ulu of, 8. iJJO .. ...... . 
of 70° w., 1. """ed. '0 _" Jl.l .... j1IO.OOO.OO Sa &1ppM wt~ . 

_ .., , :1; , • 

,..., !he.. Id......re worke4 be-, .... the Je&rtI 1888 u4. 1881l~ ... 
j ~t Um4. nOM of ~ __ .... Mea opuated. ".p' ~. BSolt .. d.· .t_l.· 

. aew be1a&. da .. loped b7 ,he s..nsn Coppaua4 8U.u 1111'1 .. eo.pa-._ 
l.t1ll_," bJ oldt~ of the ,.&1 ~atlo. or ............ 

1&11y trOned "1M of OLIYl OAIIP II appmd. .... J.a .... tlpat."~ 
ta .. OOO.OOO.'OO~ " 

.... U"Orked ftlJul OOOQI:. uel p~. -.ay _1Gb an 'b11JMl .• UJ, . __ 
eaoOQJlte" ... .,... .. u. ~lor&'l_'" de ... loJI_.t of '" 0", ~ " ' .. 
wacsen __ • ".-.1 --s..a- ___ 00IIpenJ', _141ap a.u ...... 
1\11 laftH1aa.loa. !U ............. 8 .. GIIl,. __ ... nlO.- .·f4 ··,al1 ... 
aa4 lead fell. ~, .. ".teel. -.luul ... t"'" __ an. a:a4 ..n 
wortta cl •• e1oPU&. the aaJor tulureYaluu of ~1. o.JIP. ill., OP~Jd-., 
az. l1k.17 to 11. In'" lM .. lop!l8_ ..... lbUU1 .. of ~ ... it bH!~' Wi' sit.. n . .... 1. ao "~ U' Rppoae . . - • " .. . - ' -ill ... &0. owl .. e, a1~aU .. Uoa wltUa tIlia 'uea ..... .. . 
ia'eel •• u . that la410dect br ~. 1a:I&e ......... aao:rpblo ucl · ... ... 
80 .... 10 ~.plaoe ... ' one of , .. 41nr~~l. ~. MD. . '" ~1 •• .-..s. ..... . ,.' 
~ elRn.DIJ. aDd oat ..... of ... ,... " ' . en. . . .' . 

'Ill 11_ of the ... U7 repl .... ,.. ls..Qou &Id oau14ed11& 
the rela\l .. l;riJllaoagl'&bl. Aab"e of tb.e .... 1'. aa4 ·Meaoao1o ••• S .... . 
to replaoe.em ~ .OM other tayOZ'able ottHtUoaa oOD41tloa .... ___ af, ...... . 
. 7beae Hqulr .... ' ..... to ..., .. -.eo 8ft b~ '&le OOGllft· .... 01 ..... ,cat 
010.. traoturl.n, and. br ••• 1&llon 18 til ••• rooke, perll1t.'laa a 4U,.., .. . tIl 
the lI1ae.tal1alD& ao1l1tloae alui the t~"'loll ~ dl ..... D&$ecl o~ .. ia ~ "", . 
.oc1&. 0.. web exaaple. appa.retr:.tlr. hall, ... 41_ocrn.re4 lA \u Wp·· ~ " . 
Oft bocW an Ml·aaa - .. lopacl bJ '" _lout 'Mk Co. ' . " .' '. 

~ 



) 

) 

) 

In aaDJ' 0.... ooad1tloaa ~.oop1aMl. by 'lle &.8010,1.'. 

tollo.ad by .Jstea&*10 drilling. w111 &l ... ~ aar\a1alr ~yelop ~ 

a1al1ar ore bocI1.. in 'he COIIP&Dlt • p.open,. 

lno.ladlS &alnod 1n the oont1aqed d.Y91o~~~ of the s.taet 

Peak or. body l'Iay be expocnad. to tun18b lntarll&t101l of .. -:wloe 1a l~ 

in& for .1a1l.u · or. ~1" .1 .... 1'. oaU&. pr.openr. 

The curv1ng aoatact bet30en lb- ~.1'. and ".oao10 ~1aS\1oe 

1. r.g~d ae potential ore ground. 'tuuael wh10h baa be.. .tart .. 1a 

tluJ bu. ot 'h!·BM Bl1l-, near 'be ... lna eM of 'be SoIl. CUId .. 10. 

a 01&1-, Z. 50'" S. trOll Sel •• , ".at 8hatt, tus ,1eaDhed &Del bJr«tCola'" 

SODe in th1. aontSD~. offer. po •• lbUl'1 •• ~~aD'J.DI oOD,1 .. 181 of tfNt. 

Sbould 8Xi*)'~" lema be realu.d., . and 01'. tOllDci w1,·lh d..plh tlfJ~.. 1'· 

w1l1 probably lead. '0 4H.lop"- of 'h1e ooat,$Ot oaot arouJMl loward ,_ 

siDe. 
thol'e u. other ,cod sur.tace 1Dtica'lou of .lIfttulss.t1oa .. 

thl. large pro~J.t which ahoulcl b.t &1'" DOn atu.d7. I PS-Opheq.,. , .. 

eventually a oarenu. &eolo,loal 8mdt u4 1I&PP1D& of tbe IUD""," of a 

tu.. ' •• ITe alai .. will be made, ueS s , o~l esploratloll .1" u.. dl1..U 

will be oarried 0&.1'; 10 0 t he oh e.s 

Dle ~ro e y ~ 

0i5 . R5S5mS ; 
Proa the = .. ot ~t1D&. b'. Barpu, · tbpt. e.l,..' •• Uta, 

there Call be proc.luoN 101,,000 'OD8 of a1111A& ore .. · ."lth a &rosa ftllle 

cf ' te.oo p. 'OD. . t haft oaretullJ IOU Oftr tAu. eet1lta'" .1~ bill. 

both un.:lor&rOUM .s:ld OB ths 1I!q otwort1a&., &114 ha" tat .. ="k •• ..,.. 
ft. aoooapaa:rln&'sbulat1on ,ins tb ••• &naT-. to~a&. &r&d y&la ... 

and tbe Dw_ber_ of the 0.010110al 8t .• 'oh Kap abow tllel1: po81t.loaa. 

If the us .. out in tutul •••• Y. 108.1 to 9 and 12 ",0 1t. 

lnolus1Te.aad. h. 80. repzt .... lIlJ ,be SC* 70 &ad l50 t~ lHeb. U. 
cou1Urec:l. it 1. be11eY'8d .ate '0 re&u4 ..... u rouablJ clef1A1aa a . 

oune4 Bone o~ .1111n& ore. 385 t-eet loa&, ~l'ox1tla*elJ- .0 feel wl4e 

&.Del 100 teet deep. 1,1ftg 1:»1" ••• ~. 50 aD4 100 1 .. e1 •• ' ... eel u.pcm .... 

avera&. Yalue per too' of op..uD& •• Y&1labl..~hl. bloat OODt&11l1D1 .. 

100.000 ton. would haft a ,roe •• aJ.u of 110.00 pu toa. Ae .,u.s .. ... 
_uplee are a •• aced aooor41Jl& to ~. wlcltb of the ore the, r.epr .... . 

and oOD.t1'u~ .• &8 &OCU.r&ta aD awv,,_ of tll1. sou sa the pr .. oat .. ~ . 

Op!neD' per.1,.. 1Ir. Harper· ... U .... 'e ta"' .. e % .... cled .. .., 

oouem,l.e. ' , 
. !bue ue aODee of Rob h1gber &rade ore t-haA th18 avuaae: 

fo~ exuple1 u.ay ~.8. 'oat aoro •• 14.& t .. ,_ rune $14.88, h .... aozOM 

U.7 t .. ,~ .18.,61. a.D4 10. 13. aor~. 6.5 t .. t. $l8.81 • 

... o'h,% ... .,. bay. Mea \at.,' .. ,.lall, s.a '" ala 

. - --. .-. --- . ---------~.,;. . ; .. ~ .. .:.. .. ~ .~- . - ---' .-.- . 6/ ". _, " . -Ul 'j"" '''' nwr ·' ''M ·Sf~.fbit¢' ti4&. .. 



OU' hotl , •• f .. , or ~. 1&0 too\ -ban ~ .... all .bow .. &.,...~ ... 
• .I'&11 ... ,,.oa ot 'th1. l&r,. trneos.a ....... , ttIou.&b an of .. p .... t4P . 

jJ IINItP '.'.11_. 
Tba p:, •• '" J.eTtllopsAen', cOQa14eJtlJ16 tbe .l.~. of 'be ore Mdr. 

O&DDO' b. oot.ul1derif4 .. JeD". \Au lad,. ... " 1a& • ,an ot ,~ tI111lDa'" . 
.alol). will be teuAll M~"" ,he 10 __ liO loo\ 1.v.le. II ' 

~5.Yl#cQflim ,mSi. 
'he PJ"M.lt dl'1f' 1» OJ'. &lOR& tb. ,,",,.ul, Oft t .be 110 tool 

1..,e1 ehould 00 oal'l"loa O~ .in .xplo~*,'10. of \lit ()J"e in th1. 41roo\la • . : 
.'rom t.hl0 d.r1tt :It otQ~....aut ab.Q\i14 b~ dzi.".a '0 • pola' iHmea,jl ~. 

B1l1lnia (\h. 5iiQOt) .bat" aA4 6 ,"" "." o ..... 'lac ~C*p 1 •• _ 
ttl. ILU'ta.oe. 

The ~11l aha.!' IIhou~J;i ;'). cu1~k n.a rap.1jJ.v u po.51hl. \0 _~ 
leyel, pl'ob:a.bly anotn.r 100 r •• t 1t . ,~. footwall. aJ.lowllli tow \111', ca.-
ld hore be P'lrbapa 10 oz la foe" trom \h. bolt •• of '1.0 .~. Q.1~'b& . 
to \bo footwall. d.~1ft. rhoul4 be "'8 b_b ...,.. A or ..... ' iU-. .sIlnl4 
be "lvon !rg~ tb. ftl';.rt to th~ h~~t1ne ... 11, AAd other: aroaa...ou' • ..s­
Oil eltb",. f.JiJ.8 or l' u &0 too, 1138-"&.1_. t:-OII tbe fo_ ... l1 aorN .... 
ore bo(Jy. 'be:l. 48 .~Qn t\. ~lofJt;.8ftt perlll1t6, • rata., ~('lAl(l be 4Ts.­
'VG t:r0t4 t~J.. 1 ... 1 '0. the 150 toot 1.,.1 tt.oo ... ' ,,1" u.. llUl~ .. 
9b.tt. . 

. ft\. !111iap tthat, , ... " .. ,tNad .,111 '0'" 1.&""" ... 04.... . 
11&'1~ aDd 4ra1aac. or tn. ~1neJ nad &l~o can be uee4 lQ rat.tn, ...... 

J $buebJ relle-;-lna. c~o.~1on 'i.' t~A. t'!ia,ln ohaf'.~~11o h~llD& 01:.. . 
Thi9 pro.-... eu~l.d. ~\ .. he.ide. &,""ly lnO~eb~lb& or. ou"" 

.put. Mould 1'&1 •• 'b. ,rtt.d. ot ore, 1&0111.\ ..... lM".1 •• kJ18,luf;.· aD4 .ua,. 
lD& of \Aeoa-., t.tG4 Ai 'he ... 'Lae ',,;81et4 .-pl. waur tf# 11111-.. . 

r.. •. axplo~.'''oJl'lfOtk . 'bo1q .4oM in ,u.· ~".2.Meci .... leu • 
• one at tae GOD'''''' be$ .... Ileeosola ... MUti' •• at tid to.-ot ,~ 
-a.fl Hill-, on tbe ..... 1' .~ ot ih .... b r ...... 10. a 01&$..·. ~ 
b. GODt1 .. " ... ~, ~ ..a & 01'0 ...... ' IW\. ' . . 

I'or $rile 4e ... 10PftlN' ot \btl •• ~H61 ""b... .u •. ,...1-b111'.I.. 
Ob •• ~ft4 OR ,Ai, P¥Qp-.." ,p1 ... lat ......... olYll:4. 

I\lttlo1.R't ctit..p1t~1 ~ld. __ .. ~e4, It.tore ~,. pr_~ .. _ 
1..-41.&'. d ... l~A'I ,_ .'~M. ,. lA_s. 1\ • .-coaoe1Qal •• ~wa .. 

'11 d..v.~p"P~ co,.t tdlOlUd .. ..,.tlH .. t ... , .. ,"81111.' ,. 
plaoe tb. s1.a. Oft &. · l_~. pr()4\loll1, baaU. b the oen .. , poeelble 's... 

'fbt. rill req\lu •• ap.r' ... ooct. OOltl'Ht'tlt' a18e "'''0.1'., .... 1" tor .. 
rowl" •• 
. 1'\\01\ otet11 i 1. due 'be pre ••• , Bu..- •• ,1'. Uarper . tor the .Pl. 
r.':~"J' in whlob he b •• Maoo •• d.d.. wr.cIer p.d "'no-~10 diltloult;l ••• ,. 
0.,.&-&\1", aA4 opea1a& up ~ &0_1", 'be .... ". of ,be PJ'O""'. . 

Deiall.d gsolo&lo4l.1 ~ ~ou.l~ t»o =ad. ot ~. wrtaQ. u« '. 
) of the pr ... nt wOl'klnt;., 4Qd .WM Mll •• il' up k 4ate .... & illida •• ~ 

mo.' eQO»OJJ1QIll d ••• l.I*fnl' of t~ prope",. 

,. .. " ••• 1ep .. n' 1IOfk -'14 bef~lowM .1".11 '" a .... a' • 

.. .-... . . . -. ' . 

.J 



and. .,8, ... '10 aeear1n&. All of the data tbua aoou.red ahmlld be plaoed 
) on an aaa~ map tor tho future Z'.:tereaoe, '0 tunhal' iAsure ,be ~ 

a1u1Jl& of tho oro., · u ctevelope4 a.A4 &II aD &i.4 1a .h. o~ .. apot Ule 
lHI,,,.:r eeotlona of ~ •• - gnuad.. 

, Aoo\1rate aeta.ll\l1',1cal t.8~. should t>e nJA _ &Mrap .,· •• 1 .... 
onta.t1" lota of tho or., by a. ralla.ble flMlt:.llur t1oul. aaa1Aeer 1 " :. 4tn­
ora1nu the beu~ ~O" ot ~~~~, "'Oft ee14lO-t1D& equ.1p.... f. , • 
• 111. . 

PSE§§lU EgJlpHq£: • 

The lJl"c;.Jeut 1Uinlr~ oqulJAileat conr.1 •• of & 50 B.P. COWDCo1&1 
f:.l .. t,inui ~ 8 8 :lit lO· Rand IAlplex . Coz.pres8or. 1 6 B.'. ralzbeate-lIor •• 
Bo1-'1r-S r;Qg1ne. a atoper; 'WO jeotb~H~ twc mouutecl root ctzl11e; 
(&11 of In&oX'8o1J...Ra.l:6d Il6.ktt). &Del & Deav.r Book Drill. 'f~. 150 to_. 
ooape.rtment u.ru1 It, ha.l!. ~ &~t 1a well t1abua4. • 10.1 WMtbJaa 
Blue I:no~'leo typoa PUAP 16 1nGta.lled 1n trW. ahat\ a' t.h. lSO too' 1 • .,..1. 
u.d it is 6qu1ppu4 .ilh air awl _'e% pipe 11ne.. Thee are a.bcIU 500 
tNt of lAid track:. one lI1ne car,. two tal .. 'noke and three elne Wok ••• 

Th. ho1sts a.nd oocpr •• aOJ: are housed 111 a 23 x Sl toot bUl1<111'l1-
there 1s Aleo .. 1500 &b.llon Wf\t,er ~aak. · 'ford, OAe ten t.ruck. ooe4 
b~ the CO'~Pifll1, 18 uaed for haul1(~ tiq\l1pJiOttni &lUi n.ppll.. fro. !uOttOll. 

APP1TION4L £QUIP!4EFt MellI-REpi 

) A larEu holFtt w1ll b6 roquired 1a d •• p8l.ilhl the ma.1a abatt to 
w:aterlenl and to hsA-.ile t.he Cil'. a.bd waet.. when d ... lopmaat .tart. Oft ,. 
de«;>er : evel. The G Ii.P. bol.~ r.o. 1. u •• .could be uu,s.allea at ,be 
Bl11inge £.hs.ft. Then 8A 800ft U a~&i •• ha.a be_ 42-1 ... coaneotlaa.-i* 
thl. shatt it can be u •• d in raJ.elD& ..... , • .tZ'OQ ~. l50 foot 1_ ... 1. 

18 aoOA .. dr1ttlD& and Ol'ose-eu:tt1q OIl tbe n .. 18y.1 .. beG 
.'an.d, a 50 tOD pilo' 11111 _0\114 be ueo'ecl. I1111A1 of t.b.. OJ'. as.a- . 
ad ill th1, devalopaer.; .bou.ld 00 •• 1' a ooDa1derable pan of tbe e·XfJU" of 
op.X'atlon.a.n4 ~eu1a&l, eo U '0 won 01 enenaloll u4 'be opeaUc of 
ne. tao... ' 

1'he ore ro .. ry. of 105,000 ,~. enl.-.ted f'roII P"NIlt clnel­
opmant~ ~111 .~plJ A a111 ot 50 ton. oapao1t" wltQou' allow1na · to~ l~ 
tl~ •• over five yeu.. SO 800»' ae ttU!tlcl •• t · ... ~er has be.a ... _~. 
the oapaoltl otto. &111 can 0. 1Ilc~",,~ oJ a441D& & aecoDd. 50 ,. 
W11t. 

WATER Alp TIKB§! : 

'Fro.. 8videJlCo der1.04 troa ai.1l1D& .011 .dlol1l.!D& pZ'openl... ... 
.1' &dequate tor =1111,· <JJ&Y be expoo,.ca t~OII4e .. a1~ of 'b • .u. ld 
& depth not to exocted 00 teet. .. 

T1a.bor and fuel 'rill baTo to be hauleCl .1th.~ troll Sabuan.\a 
Btat1011, B m1lo.. or !roJl1 Tuoeoc, 31 Ja11oe • 

.-....--... ---~ .. -- ------.---............. --~-~. 



&11e tke pre.... .oI'k1ac8 hue Goa ~Ia. ore expo •• t \-0 " 
& partlQD p Jluely the apex. or .. lu,. ore 'bod~ 4ocward., '&.be 

~ wo*t OSDDOt be ooaal4Mod .. 1n DY cU.,,",lQD zaMab.J.DI lba 11111' • ., .. 
.,.. SOd 01''' 1thow1a& how laa. tJle __ lIlad..-rlaSa " •• .., be. 

) 

) 

, .upl. cb-..ap labor. 1011 h8Ala& • . a.a4 8blpp1q coaU .. &Del oro 
bo41ea perm't!ll! of aheap atop1us ~~d.a la Jd.a1ag ~ o~u o~1'1OU 
aG favorable ae 1n othar eaaps 111 -tll.c ~. &11 ~. toz :r ... ~U 
.1n1na aDd -'111 .. ~ •• 

AM .. age .a.nal prioe. of -"a1 anc1 tbe aorapuat1 .. 1r Non' 
1.pro".M8ut. l:Iad.u 1u tuo .1111a& or e&O.A ooapl.x oz... .. aood protl' 
18 u 'aured froll the lUIG toans.a. ot ~hs p%.... &ad b",.r &r&d •• of 
ore, whioh Je.alov~t ~ybe ooAfldaD$l, ~g'ed '0 op .. QP s,~. 

T1:1a la.rg~ number ~ w1el. di.ulb\dioa of .~rODi 'Nln. -'1= 
t.aVd boen lt1n~J .upart101.a.ll, tor 'be1r rioJa lea4-el1_ ... or-•• 1ll Q1.J1'I '. 
CAlIP. provo. it beyonJ q",."lon '0 be 10 U exo.,ptl0Aal11 rloJ1J. ~. 
il11zed 'lr~il. ~'those veina 1A th" 1UJor1t7 of 0&88. 1-sat14owa '0 , 
unl~ laager bod1QS 0: OOJ'llMrol&l baa. O~. by b ... -explaiDed... ".. lu, __ 
bod1es or aon~a~-aetBllOJ'l)hl0 sDd "'''80at" nplaoeunt ore. of "PPII' 
aACI oopper-sino tRll}.lh1d •• , aine4 1D OOl&1poue Gsap_, PQ1n'. 1f1~b & 
h1ab degr •• ot prob,u,111ty. '''' oth.r 0%. bod1" of th ••• "''11.~ ot __ • "'$ o:rdo~ ot .a.g"D1tuJ.~ .x1atb& -' depth 1D OLIft CAJIP.'rhe o..a,n\ 
p081t1on of ~L. B8l..t1-.~ Peak V1n1l\& aDd M11UAl CoapfUll'. prop_',~ la 
tid. Q.t_. \he exoel1oat aLi~ cl • .,alop.eat of \heu ore bo4J)lae ~ 
adJ JAade. ·aDd O\hu etrong ...-u-f!We 1Ad1cd1.one, found oa the1rlua • . . _. 
llol·11naa , warr&l'1' oontl1eooe tUttheu aia1n& op,~~tlona .111- '$ ••• 1 • . 
g.r·a.t1fy1nt ."anomia ,,_aul' •• 

Tue.on, 

Au&u.' aSt~. 1936. 
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....:.i .,. 1 TABULATION .Q! ASSAYS, 

2 Showing 

:5 Width Out. 

4 These assays made by O. J. Sarle to accom-
pany his report on the property of the 

5 Helmet PeakMlning and Milling Company, 
1Ih1oh report was dated August 25, 1926. 

6 
NOTE: 

7 The posl t10n of these assays 1s shown on the aooompanying 
geologia sketch map, of the Helmet Peak Mining and Milling Oompany. 

8 

9 Number % % % Oz. Oz. Width Gross 
of 

10 ~ay Cu. Pb. Zn. Au. Ag. Cut Value. •• 
11 1 1.05 0.2 1.0 Trace 0.5 6.0 ft. $5.09 

12 2 0.20 1.1 1.4 II 0.5 21.0 • 4.89 

13 3 0.46 1.0 1.6 • 0.6 9.0 II 5.79 

~ 14 4 0.40 1.0 3.2 0.01 1.6 9.0 " . 8.80 I/) 

z < e z In 15 5 0.66 1.4 2.5 0.02 3.4 5.3 .. 10.55 CI 0 CD 
Z NO z - w z P: III 

1.4 0.01 1.8 6.0 .. 11.52 ~ < z 16 6 0.65 4.0 • 0 

t; ~ f 
en ~ 

17 7 0.41 1.2 2.3 0.01 1.1 5.7 • 7.55 U III 
:ll-
I-

10 18 8 4.05 0.3 1.0 0.01 2.1 14.5 II 14.8.8 " 
19 9 1.62 2.0 3.9 0.02 3.8 11.7 II 18.61 -. 

20 10 0.05 tr. 0.7 0.01 0.1 14.2 • 1.4~ 

21 11 0.61 0.4 1.5 0.01 1.2 4.7 • 5.58 

22 12 2.11 0.2 0.5 tr. 0.8 5.0 • 7.52 

23 13 4.92 0.3 1.8 0.01 2.7 4.5 .. 18.87 

24 14 2.75 0.2 1.8 0.01 2.0 12.0 .. 12.17 

25 15 0.59 0.2 0.9 0.01 1.1 12.0 II 4.22 

26 18 0.25 0.5 2.0 0.01 1.2 12.0 • 5.48 

27 17 0.15 0.1 2.5 tr. 0.5 12.0 II 4.59 

28 18 - 0.05 0.1 0.5 0.01 0.2 13.0 .. 1.39 

29 19 0.11 0.3 1.8 tr. 0.4 18.5 II 3.74 

30 20 0.32 0.9 4.0 0.01 0.8 26.0 .. 9.08 

31 Assays by E. A. Jacobs, (Pr1oes based on market quotation. 
Registered Assayer, tor Aug. 25th, 1926, E.&M.J.P., Cu. 

~2 Tucson, Arizona. 14.025~ Pb. 8.90, Zn. 7.35,' .Ag. 
52 5/8 • ' . 

.:- .s .... ·.~ , ~. ~· ~ . .; . ..... J t •• ~ . • ,J 
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Mr. H. ~. Brown, 
Lakeview, Iowa. 

Dear Sir: 

COPY 

w. M. Snow B. Sc. E. U. 
Chandler, Arizona 

April 28th, 1930 
) 

/ . 
,.' 

In accordance with you.~ request, I herewith submit report 
on the properties of the Helmet Peak Copper Company, located in Olive 
Camp, Pima County, Arizona. 

Int roducti on 
A thorough study ot the property has been made to determine 

the geologic and economic merit of the property and to outline a 
campaign of development. 

The geology of the area has been most thoroughly studied by 
the best geologists obtainable and elaborate detailed reports are 
available on this very important phase of the subject. No eftort has 
been spared by the Helmet Peak Copper Company to compile the most 
detailed data possible greatly facilitating my work which comprised a 
careful checking of the data which is found to be surprisingly accurate. 

It is th~refore only necessary that I deal to a great extent 
in generalities, authorative details being available for those who 
wish to study them. 

Location 

The property, composed of 60 mining claims, is located 20 
miles southwest or Tucson in the Olive mining camp which is a part ot 
the Pima Mining District, Pima County, Arizona. It is four miles from 
Twin Buttes, the nearest railroad point. The main Tucson-Twin Butt ~ hi-way 
traversing the property is well adapted to cheap truck or tractor 
haulage. 

and west. 
The San-Xavier-Mineral Hill district joins it on the north 
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Historx 

Ilining in the Pima District began in the sixties and reached 
its maximum stage of activity from the early eighties to ' 1893, when 
the demonitization of silver caused the discontinuation of work on 
many of the veins which were reaching the water level and increasingly 
complex zinc-lead-copper-silver ores for which no suitable metalurgica1 
process was then available. 

It is estimated that the total production of the district is 
approximately $10,000,000.00 which may be considered from superficial 
development. This compares very favorably with what may be considered 
the preliminary development of many of the larger mining camps of the 
United States. 

Geology 

The geology of the district is the same as many of the 
important mining districts of Arizona; consisting ofa series of 
sediments, distorted, intruded and mineralized by late granatoid 
igneous rocks. 

As we approach the area from Tucson the first formation 
encountered, scarcely sho\ung through the alluvial, is the Pre-Cambrian 
granite. The Pa1eo~ic sediments -next appear represented by compar­
atively small areas of Bolsa Quartzite, Abrigo and Martin limestone 
followed by an area of Mesozoic sediments. Further to the southwest 
these sediments are covered by volcanics, principally andesite. This 
entire area is invaded by intrusive granite in the form of dikes and 
sills. Further to the south this granite assumes batholithic propor­
tions and form ihe main range of the Sierrita Mountains. 

The intrusive granite is conceded-to be the mineralizer in the 
principal ore bodies of Arizona. The presence of this, associated with 
a depository of sedimentary rocks constitute the ideal geological 
conditions for the formation of large commercial deposits and when 
these formations are encountered with abundant surface expression of 
mineralized veins, it is almost a, certainty that such deposits exist 
it only requiring sufficient ~evelopment work to locate them. 

The problem then resolves i tsel! into a matter of a detailed 
geological study resulting in the most accurate deductions possible 
with the evidence at hand, assisted by properly directed and recorded 
development work. 
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,GeologY (Continued) 

'!hat large deposits of oOJIIDercial ore are tormed on the 
contact between the intrusive granite and Paleozoic limestones have 
been proven b, the development acco~lished at the Uineral Hill, 
San Xavier, Vulcan md Sen .AaTier Ext.JUlion properties to the north 
and west and in Trin Butt .. to the southeast. 

The Helmet Peak Copper Company propert y is covered by 
J4ellozoic sediments immediately adjoining the Paleozoic formations to 
the south and east. , The depth to which the Paleozoic formations are 
covered is problematical and depends on the amount ot unconformity, 
fault displacement, and the or1gional topography upon which the 
I18sol010 formations were depQsited. 

It has been the writers experience to observe the Paleozoio 
formation extending upwards in small areas thro the Mesozoic or 
overlying formation, appearing as tho it might be the top of a peak 
of the older foration which was later covered. When one observes 
the abruptness of the sides of Helmet Peak immediately adj oining the 
property it is easy to conceiye of such a possibility. 

Near Tombstone, Arizona an occurrance of this nature was 
noted. A very small area of Paleoloics weB uncovered by erosion 
and a very Taluable mine developed therein. No place throughout the 
extensive workings could evidence of faulting on a sufficiently large 
saalebe observed to account for the thousands ot feet , of strategraphic 
displacements indicated by the place in the geological column of the 
two formations. 

The above facts are mentioned to bring out the thought 
that origional topography may have played an important part in the 
present geological relationship as well asexpresaive faulting which, 
in this opinion is not sufficiently marled by physical ;evidence of 
jhousands of feet of movement. 

The Mesozoic sediments consists of a series of Arkosic sand­
stones and shales with occessional zones of thin bedded limestones. 
Areas ot very hard dense s1lifious sandstones or nu •• ,xxtx ••• quart­
zites appear. These are frequently difficult to distingui~h in the field 
from the lIore acid phases of intrusives and are frequently confused 
with them. In places these masses contain finely disseminated pyrites 
which when weathered, produce red or black hilla. 

Although no theoretical reason can be given for this, these 
red and black hills in the1iesoloics have throughout the area been 
frequently observed to be closely associated with the Paleozoic lime­
stones. If this is true in this area they will be encountered at no 
great distance , .~,~w the surfaoe. 
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Geology (Continued) 

Intrusive granite 'also occurs near one of these showings on the 
Wellington claim and a convergance and flattening or veins at this 
point indicate a possible centering of mineralizat!on together with the 
strategraphicelevation of formations. The hill at this point is covered 
with iron and manganese stain. Believe a series of diamond drill holee 
in this area would give favorable results. 

Vein System ~ Mineralization. 

There are two principal vein systems traversing the property 
one striking north ten degrees east and dipping to the west at an angle 
o! about seventy degrees, and one striking north, wighty-three degrees 
east and dipping to the north. These veins start down at an angle ot 
about sixty degrees and flatten tQ~fDrty-five degrees as depth is 
gained. 

That the zonal theory os deposition holds' good in these veins 
is without question. Near the surface high grade silver ores are en­
countered which pass into lead-zinc and finally copper ores as depth 
is iained. These zones somewhat overlap forming complex ore that until 
recently were difficult to separate. 

The veins are continuous in strike, have well formed walls 
and give evidence of continuation in depth. 

Development. 

The development consists almost entirely of an effort to pick 
up ore bodies at comparatively shallow depth and has resulted in 
proving the fertility of the area at the surface. 

The most extensive workings are those or the Helmet · Peak 
llining Company where two perpendicular shafts have been sunk 480 teet 
apart, one to a deoth of 400 feet and the other to a depth of 600 feet. 
They are in the andesite and much of the drifting accomplished is in an 
andesite breccia which is possibly closely related to the contact 
between thismformation and the Mesazoic sediments. This contact cannot be 
regarded as a conductor of mineralized solutions, but rather a depository 
for mineralization carried by the principal fissures therefore it would 
seem more appropriate to look for deposits or ore at points in line with 
the fertile vein. 

Although due to obscure surface expressions, direct evidence 
of such ~ occurrence could not be obtained, believe that one such area 
is located near the Billings shaft. A brecciated ore body contdning 
some high-grade copper zinc ore is in evidence at this place. A drift 
has been run on the 150 foot level and has en'countered this same zone 
with good ore showing. No drifting or cross cutting has been accomplished 
at this place ~ 
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Conclusions. 

Each worth while mining oamp paBses through whioh mISt be 
termed three stages of development. First: the prospect stage oarried 
on for high grade stt8aks generally by the original looators aec.: 
development on a slightly broader scale by inexperienced companies ' . 
organi~ed for that purpose who are sucoessful as long &8 the grade ot 
ore remins high and no real mining or metalurgical difficulties are 
encountered. Third: the profitable era develops when those experienced 
in the profession make the best use of geological and operating talent 
backed with sufficient funds to carry out a care tully planned campaign 
of development. 

The first and second stages have been accomplished in OliTe 
Camp. The water encountered by past operators, which is oomparitively 
small in quantity can now be made a material asset fa' metalurgical 
purposes with the present electrical equipped pumping machinery. !he 
metalurgioal question has been solved beyond the possibility of a doubt 
by selective flotation. 

-'!he geology is right, the mineralization points to probably 
large bodies of commercial ore with depth (copper) and the Helmet Peak 
Copper Company by the thorough manner in which they are undertaking the 
enterprise, have convinoed me of their Sincerity and ability to carry 
out an extensive campaign of development to thoroughly prove Olive Camp 
with the possibility greatly in favor of a very profitable enterprise. 

~ Reccomendations. 

Although it JDaf be possible to develop and extract (toma 
profitable ore bodies in the upper zones ot mineralization the greater 
·possibilities are in the development ot the property with depth. 

As a preliminary means of obtaining information in reterence 
to ore occurrences and general geology recommend that diamond drilling 
be resorted to in the vicinity of the black hill on the Wellington 
claim previously described • 

. v ·· 
When this is accompolished and the data correlated the 

correct conclusions can be reached as to the kind ot shaft to be 
sunk for the purpose of~:extracting the ore. First class equipment 
is now available to accomplish this work. 

A little work should be accomplished in the Helmet Peak 
workings. The drift on the 150 foot lewel could be easily cleaned 
out and sufficient work accomplished to determine the extent at 
the Billings ore chute. 
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) . Reccomendations (Continued) 

When the rake of this chute is determined it may be possible to 
. locate it on the lower le~e18 and thereby develop a profitable 

body or are. 

The north crosscut on the 350 toot levei should be 
extended to cut jhe vein system represented by the Prosperity 
workings. 

Diamond drilling from the lower working of the Helmet 
Peak development would give an advantage of severiU hundred teet 
from surface and give addi tionel knowledge ot the relationship 
of formations. 

Very truly yours, 

".11 • . Snow 
llining Engin eer. 
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)' H met halt lUning" lUlling Co. 

80n, Ar1.ona. 

Gentle.en.-

Sinoe Tour m1ne waa .ample" and reported upon~ aa ot 
September lat, 1927, a considerable amou.nt ot exton,4e4 4ftelop­
ment work baa been .don. upon the 250 n. L •• el. 

Approx1mately 000 teet ot add1tional dr1tting and crO.s­
cutting baa been done in ~. Westerl~ •• otlon ot that leY_l aft~ 
an extena1Ye area ot m1nera11zedground has been enoountere4 
therein: whiGh materially 1aor ..... e 'he Au1lable tonn-se ot 
oommercial ore in the ,1ne. 

General cond1t1ona, in evidence, are favorable tor the 
oontln\,l8.noe ot the metal values through tbeturtber · exten.loll 
or the lateral and vert1cal dlaena1ona. 

Assured Ore 

The m1neral1zed area in the W •• terly seot1on of the 260 
Ft. Level, &8 out11ned by present de.alopaent, and wh1ch can 'be 
olass1f1ed as Commero1al Ore, haa .& velD area of a~roX1aat.ly · 

, 5,260 .quare teet. ' 
\. 

)r . The ore-bear1ng rooks, lying in a sheeted or bedded tora, 
have been exposed, by the work, to a th10kness ot 60 teet; 8uppll­
lng ,the t&otor ot knan vert10al extent. 

T~e resultant content or the blook, ind10ated by thea. 
faotor. 11 a.en to be approx1aatell 26;000 ton.. '., .. 

The mlnera11satlon, ot oOllflerclal value, oooura 1n tbe 
form ot Sulphide. ot Copper, Lead. and 11no, w1 th .ilci lt1ont.+ . 
v~lue. in 81lYer, and Gold. 

The ohsrao'er ot the ore bear1ng materlal and the m.lner~ 
a11u.tlon 1. a1ll11ar to the ore area 1n the Northerly •• 0\10r1' · 
or th1s leyel. 

Samples .ere out trom the ore expo_u.rea w1thin the "e __ " 
terly blook and a •• aye4 with the tollowlng reeul's,-

Ayerage ot a .. plea No. 25 to 31 Inol., Length ot out-10 ft., In­
terval between outs- 4 teet, trom Westerly ,end ot block,~ 
Gold .10 oz. 8i1Yer 2.10 oc. Oopper .D:', Lead 1.6g", Z1no ~.83~. 

At the pr •• fSn' pri0. of a.tala, tb. Groaa Value would be 
$9.55 per ton. 

ARIZONA DEPT. OF MINES & MINERAL RESOURCES 
STATE OFFICE BUILDING 

416 W. CONGRESS, ROOM 161 
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Average of a_plea No. 32 to ~7 Incl. Length ot out 8 to 12 
tt. Interval between OU te - .. ft. froID Northerly end. ot bloOk,..­
Gold .15 os. Silver 1.12 0&. Oopper .06~, L.ad .2', .Zlno 3.Q6$ 

At the pre •• nt pr10. of aetal. thl Groll Val"e would be 
$5.01 "per ton. 

The aTerage value of the blook outlined wou14 b. '7.46 
per ton Gro ••• 

From the est1mated tonnage of 28,000 a Gro •• Value o't 
the Block 11 oal.oulated at approx1aately I l~, 700. 

To summar1ze the amount ot aTa11able ore 1ft the .In., 
assured at this t1me, we have 1n,-

The 250' Lev"el North - ~,OOO ton. 
G $e.I"~ {;rOAS 

The 250' Level West - 21,000 ton • 
• $7.45 grO.8 

The B1ll1ngs Shatt - 3,bOO ton •• 
,8.13 grola 

And a ·Gro.. Total ot 

1~,700 

5 1b6' 
" . 

The above estimate. are baaed on the present low mark.' . 
pr10e ot metal •• 

A8 preylously stated,- b7 lnapeotlon, the ore. should 
yield read1ly to treatment and adAlquate laboratory teata woul4 
1nd1oate the amount ot margin ot prot1t to be upeote4 tro. 
min1ng and al111ni of \he or •• 

Possible Ore 
• J 

In the ne. are. opened up bl th~ later developaent work, 
the proport1on or the commero1al ore ~.ar8 a ratio ot 30~ to tne 
whole area. 

A •• um1ng that the ore sone extends to the 8urtaoe, a .up­
posltlon amply Justified by Y1.iDle conditiona, then 1t 1. . 

assumed that the oommercial ore ratio will maintain throughout 
the ore &one extended. 

W1th these faotors a8 a baa1s, the oalculated amount ot 
oommeroial ore to be ant101pa'ed within. the extenalon of the ' 
W.aterly b100k w111 be approx1aatell U?,OOO ton •• 

'I'o 8\llBarlze the PosI1ble Conuaero1al Ore 1n the a1ne, 
to date, tro. the 260' Level to the surface, we have In,- ' 

, i 



The 2&0' Le.,.l North - 110,000 toni 
- • 18.63 gro.. • 938,300 

The 260' Level Welt - S71 ,000 'on. 
• $7.~6 KrOll. 

The B1111ngsShat' - 3,600 ton • 

• $8.13 gro •• 
And & Gross Total ot 

722,660 

2&.M8 
1,'88. 

In round numbers the antio1pated groaa value ot ooa-­

meroial ore 1n the mine fro. the 260 1 L~vel to the surf.Ge, 

aa outlined b7 present 4 ... 1opaen-t, a&7 1:»e I.t at ~tw •• ft 

$ 1, '760,000 and. • ~,ooo,ooo. 

Extended development at greater depth w111 naturall, 

increase the autual amount ot aTail_Ole ore and w111 al80 

greatly augment the theoretioal aIIO'lJlt of po.s1ble ore "to be 

antlc1pated. 

In General 

The moat Westerly sect10n be1ng deyeloped at the t1 .. 

of' the aampling, showed a strong tendenol tor the ain.ral.l, _, 

to segregate into bands, or Telnl, and the a.-pie. taken fro. -·" 

the or. expo_urea .bowed an unusual degree ot ens-lob.ent 1n 

spots. 

_ It .Ul not be surpr1slng to f1nd the ore ooourrlng 1ft -. 

veins and deposlta ot workable 81&8 and ot & value luttlo1 •• ' 

to per~t of 41reot ahipllent to the .. .alter. 

It 1. a notioeable taoi that oona1derable leaohing- ao- --­

tiOD haa taken plaoe _along tne shear plane. and Jo1ntlnga 'ot 

the rook and thl. aot1on haa undoubtedl, lJ1po?er1abtd tl1. ozae ~­

depoa1t. on ~18 horlaon. to a oons1derable ext.ent.-

Development at greater depth w1l1, no doubt, ahow tha', -

the ore zone -111 be aore un1torml1 a1nerallae4 and that the 

ore depoe1 t. w111 be Jlore dependable 1ft tora and degr •• ot a1a-

erallr.at1on. 
' -

The var10us areas opened up b7 the development work 

aone upon the 250 ' Level ot the mine, 1nd1oate very pla1n17 

that the ore deposita ooour wlth1n -a .ell det1ned a1nerall.e4 

zone, hav1ng' a linear extent ot over t1ve bundred teet and 

wh1ah .111 _ extend downward to a depth well :wo:rth1 of oORald­

.ration. 

Conclusion 

'!'he reaul ts obta1ned trom this later work haye lurell 

Juat1tled the expend1ture and al'.o ASBure the ul t11late euoo ••• 

ot more extended deyelop •• nt at greater depth and -lateral ex­

ten.ion tro. all levels. 
R.apeottul11 Submitted 

Tucson. Ar1&ona (&14) J II L1b'b1 

Ootober 25th. 1927 Regilt.red 'rot ••• 1onal ing1n •• r 110 •. QI. :.-
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