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orth of th rlv moatly or }inal 
IIchl.t oontatn! i lnt~uolve . 
This comple. 1, o. lain by Ii 11 okl1 t r$O 1 ., ( 1 tet.11 aon­
glo-Illerate?) with poat-mlnral rhlo11tlo 1 v II flO ve. The 
country h b en tilte north nd subjected to poat-voloanic 
t ultln 80 h t 80 of the rhyolite ooeurs aouth ot the 
river. in en r 1 th ountain nortb or the Gila pre.ent 
vole n1c orop 1 "wh.reaa lIohi. nd ranite, p rt17 
obscured by young Brav.l.~ar. ou alon t e rlv r. 0 
tb.e south 18 Pr c_brlan r lite partly lila ke DJ rhyolite. 
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oat of th sohist 18 rathe;r tre.h nd tree of mine.t'allza­
tion. In pi 08' 1t 1 atalned by • "paint~ of tran.ported 
lImonite, and this Is partioular!.,. true 01' the u.chlat 
br _ col If in lfhloh the tao •• of: the ~.gm.nt. are coated 
by G dark red iron oxld • 

Copper C)-Gaur. looally in ve1'j 11m! ted area.. aene!"all,. 
1t appear a the· brightl,.. colored ox1 e. alon t'nacturea 
in ohist, rhyol.lt , and. 1n places In a dark rook tb t 
r se 01 a B rp ntinlzed dleba e. Thl oopper 1e enerall,. 
a tr • ort (' typ .rlv d fro an unknown louroe. re. 
tractur 8 in schiat oontain ohaloopyrite boxwork but the 
g neral ~u ity ot this eteri 1 1 poor. ~ uch Inerallza­
tion as ppsr ntly 100 11zed n r a .ranltic dIke cutting 
th Boh t. Ithou the 0.1 e ltaelt 1 barren. A numb r 
of oocur-r noos 0 oxidized cop or xpo d tor near 
the bas of he rhyolite. l)hl NO - 1s ju ed to 0 poat-
min 1i atlon in • and Ita cont ined oOPP r 1s believed 
to h v be n W$ be 1n by up rene solution. In p1ac •• 
so eha ooolte w a i ntifi d 1n th 1e roo, ut thIs 
occurr nc 1 oorly xposed. 

oeatlon of thea ut' ~ of be oop r tl'"anaported by ' 
up rgene . olu Ion not kno ,but 1 18 probably from. 

very 10w- rad. aterial 1n cantl1y .1n r l1z. bedrook . 
The is no indioation t tao fo souroe of commercial 

rede woul e f~ultrul. 

h. granltI0 cock ar 
qouth of tho r1v r th ­
copp r o..< icl ' . 

end nfractured . 
of tr nsported 

0& 8 of the g neral lao lteration. the very soant, 
evidence of in 1 anoua oopp - ulpbide minera11zatIon, 

n( th locallz tion ot oopper in very 11. Ited re 8, this 
pro~ eot 1s not recomm nde • 

• hort t~nn 1 on the Qat xpo es a pyr1tic one that 
locall, xbIbits 80 radio otlvlty. 1 as not suffi­
clentl., expo ad to demonstrate It pos 1 1 worth. 

our'S very truly 

• • Penneba er 
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oat or th chl.t 1s r thel 'fr ah nd fve. OJ mlne"a11za­
tl0. In pl 0 8 it i' ot in d y 8 Up inn' of transported 
11,on1t. d thIs 19 p rtloullrly tpue of the f.ohlet 
breocla!! 1n loh thCl f 08 of' th~ (ragmQnt are co t.d 
by , d r red iroQ oxld~. 

locally In ver, I1mlted rea~. aner 111 
-9 as th br gIlt 1 colored o.ides 10ng t'raetl,lr a 

yollte. ari in pl oea 1n dark rook that 
r sombloG a or ontlnizQo dlaoase. This aopp r 1 wn rall1 
a tT' aport.J. typu ·l'!V d fro sa umc<c own sou oe. i\ r VI 
traotu s 1n sci 1st oont n oh·leop,r1te DQXWork but the 
gen r 1 \iU llty of thl mat rltll 1s peo.. . uch mIneraliza­
tion w . Q.Jperently loeallzed nesr a granit Ic dIke outt1n~ 
th ch1st. 6lthough the dike itself 1 DlU"ren. J.. numb l' 
of oocurt .. no ., of Olt l' i d copper fJro exposod t or ncar 
th~ ba e Qr ch n1301 La. : 1s' ~ck 1 .uo e to bo po t-
r.l ... nerall atiol1 1n g. nd 1t oe;nt ineC1 oopp,,~r 1. ' 11 ved 
to hltv been. f.IIb d in by sup r' ne solation. 1.n places 

cl fllcoclte WIl8 {(jer t1i'1e 1n t.h b ic rock, but this 
i poorly xpo ·ed. 

Tho locstioI1 <Jf the SQm' ,;~ of "the oOl per transported by 
sup l'g n solution. is not. known, but it 1 pl.'obabl fr-o:c 
very 10 -gl"ad m terial 1.n cantil,. 1.1t'l.~rnll%;fi)d bOdroo • 
1b l' 1 no 1nd lcatlon t.h 1'1;; arch rot" a souro .of C Qmmerclal 
grado auld b fruitful. 

T $ gr nitta 'oak 8~~ 
~outb of th riv r th 
copper 0 ides. ' 

en(uell~ uQalt r& ad unfractured. 
o I'r, fc., pots or r n po ~ed 

Eecauae of th eneral lack of' alter·at:ton. the very cant,. 
evidence of Indlgenoull ~o p r ulph1 e mJnel"a11tat1on. 
and th lac 11zation of cop H!JP 1n v t"J lted areaa, this 
prosp.eet 1s ~ot 1"t)0 Oi1'Jr.us ~ ad .. 

I Ailort tunnel on the nat XP08&B . P rltl0 zone' that 
locall)' exhibIts sOGle radioaotiv1ty_ This as not suff1-
clent1r ex 0 d to demon.tr t its po i 1 worth. 

Your's very truly 

• i. enn er 

E..: sma 



I . 

Mr. L. E. Artz 
4312 N. 12th St. 
Phoenix ,Arizona 

Dear Mr. ~4rtz: 

I em returning h Grewi th the report by Mr. 
Flagg which you so kindly loaned me about 
a. week ago. 
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Yours very truly 

E. N. Pennebaker 
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Said to be a report by A. L. Flagg - 1921 

GEOLOGY REPORT 

ON 

THE PIONEER GROUP OF COPPER CLAIMS 

The Pioneer Group, consisting of thirty-two claims, 
is located in the Ward Mining district, Pinal County, Arizona. 
Cochran, a station on the Southern Pacific Railroad, is ad­
jacent and about sixty-eight miles from Phoenix. The Gila 
River divides the property. 

The group is in a very rough, mountainous country. 
Elevation is 1650 feet above sea level where the railroad 
crosses the property. On both sides of the river, the land 
rises rapidly; the highest point is along the northern limits 
of the claims, being about a thousand feet higher and less 
than a mile back from the river. The climate is that which 
is common to mountainous districts of moderate elevation in 
the southwest. 

It is twenty miles to Hayden where the Ray 
Copper Company's concentrator, and the Hayden plant 
American Smelting and Refining Company are located. 
Southern Pacific Railroad provides freight service. 
est post office is at Kelvin. 

Consolidated 
of the 

The 
The near-

The central part of Arizona, where this group is 
located, has been a prominent mining district for many years; 
first because of the rich silver mines and later on account 
of the copper mines. The old Silver King, so famous as a 
silver producer some thirty years ago, is directly to the 
north. The Ray copper camp is a little north of east, about 
seven miles distant. Five miles northeast in the direction 
of Ray is the Copper Butte ~ine which has been a large producer. 
At one time the production there exceeded six hundred tons of 
shipping ore daily. 

In the area under conside~etion, the Pinal schist, 
and the intrusive batholithic masses of granite, are the 
characteristic types of the two formations a s' they exist in 
many portions of the State. The schist belt occurs in the 
central and northern part of the property, While granite is 
the prevailing rock south and east. A rhyoli'te capping covers 
parts of the property which varies in thickness from a few 
feet to about four hundred feet. So far as is known, the 
rhyolite everywhere overlies a schist breccia, composed of 
small, subangular fragments of schist and cementing materials. 
The schist breccia shows no copper stain except in rare in­
stances along prominent fractures where the copper ~ay be 
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considered as having bee' =-ecipitated by surface waters; or 
in certain instances alon~ contacts between that breccia and 
less porous intrusives. ~~ is possible that copper minerals 
were precipitated by surface waters. 

Traversing the property in a general north-south 
direction is a wide· dike of diorite, forming some of the most 
distinctive topographic features of the area. Bold outcrops 
of this dike occur in the bed of the Gila River. The rock is 
light gray, having a fine-grained ground-mass, through which 
phenocrysts of quartz, feldspar, and biotite are evenly dis­
tributed. 

Besides the intrusives mentioned above, there are 
irregular sheets and masses of diabase, and bodies of porphyritic 
to granular rocks of variable character. It is believed that 
these last named intrusives, roughly grouped as porphyries, 
bear an important relation to the ore deposits of the area. 
In fact, it is believed that the belt of porphyry running from 
the northeast to the southwest, from fifty to one hundred feet 
in width and through the center of the property, will develop 
the largest bodies of commercial ore. 

The development work done about 1913 consists of (A) 
about 5000 feet of churn drilling and (B) 1500 feet of shafts 
and tunne Is • 

The churn drilling was all done in an area roughly 
1000 feet square. This area shows on the surface conspicuously 
red stained schist, in places leached to a light ·yellow color. 
The results of the drilling indicate copper values over this 
area averaging 0.763% copper. In view of the system followed 
in placing the drill holes, they can hardly be considered con­
clusive evidence in determining the value of even the schist. 
A study of the ground indicates that the drilling operations did 
not reach the porphyry belt which is believed to be the mineralized 
area of greatest importance. Because the porphyry dips north, 
the most southerly holes p.assed through only the oxidized portions 
of the belt, while the most northerly holes were not carried 
deep enough to reach it. 

The deepest shaft is 210 feet deep. This was bottomed 
in schist, well mineralized and carrying 1.26% copper. The rest 
of the work consists of numerous shafts and tunnels, many of 
which supply interesting and valuable data concerning the futUre 
of the property. The only work deserving of special mention is 
the Alabama Tunnel and the 75 foot winze therefrom. 

For a little over forty feet the Alabama adit is driven 
through the leached and bleached residue of what was once a well­
mineralized quartz-monzonite-porphyry. As the adit gains depth the 
ground becomes firmer and less altered. Just before the win~e 
is reahhed, a cross fracture, eight inches wide, was cut. This 
assayed 35% copper. Beyond this streak a ten foot zone, excep­
tionally well mineralized, assays 2.11% copper. Leaching copper 
ore could be worked as an open pit. On the hanging wall side of 
the ten-foot streak a winze was sunk 75 feet. The winze is 
bottomed in a light gray, silicified rock carrying chalcopyrite, 
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chalcoci te , native copper and ro me pyrite. Samples around 
the four sides of the winze at five-foot intervals gave the 
following results: (1) 2.45%; (2) 3.12%; (3) 1.99~; (4) 1.66%; 
(5)2.12%; (6) 1.42%; (7) 1.99%; (8) 0.95%; (9) 1.54%; (10) 
1.85%; (11) 1.08%; (12) 1.15%; (13) 2.00%. A composite of the 
rejects from the above samples assayed 0.70 oz. silver and 
0.03 oz. gold. 

') Sample s in t he a di t beyond the winze taken at intervals 
of five feet assayed as follows: (1) 2.11%; (2) 1.25%; (3) 1.16%; 
(4) 2 .13%; ( 5) 0.12%; (6) 0.12% c opp er • 

At the extreme eastern end of the property some very 
high grade copper ore was opened up. This ore consists of cuprite 
(copper oxide) and native copper, accompanied by high silver 
values. The ore occurs next to the sOuth porphyry. The ground 
from this point northward to the north porphyry appears to have 
been well mineralized. The full extent of this mineralization 
has not been definitely proven but it is known to be over one 
hundred feet. 

The old Alabama claim is the logical place for the 
initial deep prospecting. The ore zone which seems to be the 
longest, widest, and most likely to produce the largest tonnage 
of ore can be most advantageously developed by a shaft· not far 
from the Alabama tunnel. Because of the great length of this 
ore zone, more than on~ shaft will be requ1red to develop it. 
The first work, however, should be done at a point Where the 
conditions are best understood. The site selected for the first 
shaft is such that if any shippigg ore is developed in sinking 
it can be delivered to the railway in an aerial tramway and 
loaded direct onto the cars. For this reason ore can be put into 
the smelter for less than it i s costing some mining companies to 
place their ore aboard the cars. 

The ore zone on which the Alabama tunnel is driven has 
been prospected for fully a mile along the strike. Over this 
distance the width varies from fifty to over one hundred feet. 
Though leached at the surface, this zone, wherever opened up is 
well mineralized. 1n every instance where work has been carried 
deep enough to encounter primary ore, it has been founa to be ~ 
good grade. The earlier prospecting has shown clearly the area 
within which ore bodies snouldbe sought. The more recent work 
has demonstrated that still deeper work will possibly open up large 
bodies of commercial grade ore. Thus several shafts and tunnels 
sunk into the Alabama and the iron dike that extends for 6000 
f eet east to west are in shipping ore. 

< 

After a thorough study of conditions, checked by 
sampling, the only conclusion to be drawn is that the property 
is one of merit which may become a profitable producer of copper. 


