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- ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCEé FILE DATA

PRIMARY NAME: EAGLE NEST MINE

ALTERNATE NAMES:

LA PAZ COUNTY MILS NUMBER: 32

LOCATION: TOWNSHIP 10 N RANGE 18 W  SECTION 16 QUARTER NW
LATITUDE: N 34DEG 12MIN 35SEC  LONGITUDE: W 114DEG O8MIN 40SEC
TOPO MAP NAME: BLACK PEAK - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER
GOLD  LODE
SILVER
BIBLIOGRAPHY:

KEITH, S.B., 1978, AZBM BULL. 192, P. 123
ADMMR EAGLE NEST MINE
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DEPARTMENT OF MINERAL RESOURCes
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Date

Mine "
’ Empire Septe 30, 1956
District . Engineer .

® Cienega, Yuma County Travig P, Lane
Subject:

Status of Operzation

The property is owned by the Empire-Arizona Copper Corpe Kre Harriet directs
the affairs of the corporation. The property hae been operated by 2 or 3 lessers for
a number of years, ehipping ore ruaning around 2.5% Cu, $8 to €10 gold value. The
ore is desirable as & siliceous flux and enjoys a favorable smelter wate (at Hayden).
The lessers suspended for the surmmer, but were expected to resume in Septembsr or

early October.

Thie information was obtained in conversation with Mr. Harriet at Parker on
Sept. 16.
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December 11, 100,
nace or converter” are intended to cover
any metallurgical apparatus employing an
The clatms of
l‘(’l‘

air blast under pressure.
the
lows:

1. The method of operating blast fur-

patent are five i unmber, s

naces or converters using an air blast,
consisting in reducing the moisture con-
tent of the air to a small and substantially
uniform percentage, supplying the dricd
air at a substantially uniform temperature
and weight to blowing engines, and then
forcing this air to the furnace or point of
use; substantially as described.

2. The method of obtainigg uniformity
m the operation of blast furnaces
converters, consisting in supplying thercto
air of a small and substantially uniform
moisture content, and of a substantially

and

temperature and weight.

3. The method of supplying air to blast
furnaces and converters, consisting in re-
ducing the air to a low and substantially
uniforny temperature, reducing its mois-
ture content to a small and substantially
uniform percentage, maintaining the air
thus treated at a substantially uniform
temperature as it passes to the hlowing
engines, and then forcing said air to the
blast furnace or converter.

4. In air supply apparatus for blast fur-
naces or converters, a refrigerating cham-
ber, arranged to reduce the air to a low
and substantially uniform temperature
and to a low and substantially uniform
moisture content, a blowing engine be-
tween the refrigerating chamber and the
blast furnace or converter, and a conduit
connecting the refrigerating chamber and
the blowing engine and arranged to main-
tain a substantially uniform temperature
of the air at the blowing engine.

5. The combination with a refrigerat-
ing chamber and a blowing engine, of a
conduit connecting the same, and a con-
duit extending from the blowing engine
to a blast furnace or converter, and
means for insulating or protecting the
conduit between the refrigerating cham-
ber and the blowing cngine, whereby air
of a substantially uniform temperature
and weight, as well as of a substantially
uiform low moisture content, is supplied
to the blowing engine.

uniform

The extensive onyx deposits of the Cer-
vantes estate near Iitla, Oaxaca, Mexico,
have been taken under option by Con-
sular Agent Lawton, of Oaxaca and as-
sociates.  These deposits have not heen
systematically developed by the owners,
but have heen worked to some extent, and
are part of extensive onyx deposits, some
nf which have been worked for about
twenty vears. The onyx is of close grain,
of heautiful coloring, and fair weathering
aualities, and the case of working it, to-
gether with the extent of the deposit,
makes it potentially valuable.

THE ENGINEERING AND MINING _OURNAL.

Ore Deposits in the Vicinity of
Parker, Arizona

SeEciaL CORRESPONDENCE

For many years the region along the
Colorado river, in the vicinity of the
Parker Indian rescervation, and on both
the California and Arizona sides of the
river, has been known to be a tield of
promise for the copper miner,  Develop-
ment, however, was slow until the huilding
of the Californian & railroad.
With the town of Parker as a center, a
circle drawn on a radius of 20 miles would
nclude its area four important
ranges, or parts of ranges, in which are
copper, copper-gold and gold-ore deposits.
There is one district where surface condi-
tions indicate that lead minerals may be
the basic ore carrying the gold, shallow
workings having produced considerable
material of this kind. These deppsits
oceur in the Plomos mountains, 15 to 20
miles southeast of Parker. Some minerals
of tellurium have also been found there.

Southwest of Parker, 18 miles, is the
Riverside range, in which two companies
are developing groups of claims, while the
individual prospector is exceedingly busy.
The ore-bearing formations are schists
and limestones; the ores are copper-gold
and gold, the gold tenor of those deposits
now being developed being somewhat
higher than in the copper ores of the other
districts. West and north of Parker are
the Whipple, Turtle and Copper Basin
districts, the latter having been the scene
of more or less activity for many years.
A large area here is intensely mineralized
and a number of opcrators are now open-
ing ground; one company, it is stated, is
mining ore of shipping grade. The Calu-
met & Arizona company, of Bisbee, has
recently acquired the Horn group in the
Turtle mountains. ’

Arizona

within

ORrRe OCCURRENCE

The districts north and northeast of
Parker have heen more extensively de-
veloped and are being more vigorously
attacked at present. A type of ore de-
position in this district, serving to illus-
trate that in other mines in the same for-
mation, is found on the property of the
Arizona Empire Copper Mines Company.

“This property 15 nine miles nofthEast 61’

Parker and exhibits all of the features
characteristic of this area, both as to ores
and geology. A geologic section from the
river casterly through the Eagle, Carna-
tion and Cyclone groups, begins at the
river, with a red-brown granitoid basic
rock, generally coarsely crystalline, in-
truded by gray porphyry dikes, along the
course of which are copper-bearing veins,
as yet undeveloped. Tihis is succeeded by
a gneiss in which are no mineral veins of
commercial importance. Lying against the
castern margin of this gneiss is an erup-

191

tive roch (syenite), in and over which are
the uptilted limestones, shales, schists and
quartzites of the ore-hearing zone, These
have been intruded on the bedding planes
by the site cruptive,  Overlying all are
Nows of dolerite Tava.

The have been folded, and
the ore deposits occur in the contacts and
in the fault fissures due to the folding
movement.  Along the lines of contace
with the limestone, the shales and lime-
stonies have been silicified to a marked ex-
tent, the exposures like
quartz veins  Mineralization along these
contacts extends into hoth the shales and
limes, forming chamber deposits in the
lime and permeating the shales as a gen-
cral impregnation of the lamination and
fracture planes; the whole forming an
ore-bearing zone with a core, or central
vein, of quartz or quartzose material heav-
ily mincralized with copper minerals. The
gangue of this central vein is usually sili-
cious, and the minerals, to the depth at-
taincd, entirely products of oxidation.
Sulphides have not yet appeared. An im-
portant feature of these deposits, commer-
cially, is the comparatively high gold tenor.
This metal is present in all the ores thus
far developed in this region.

sediments

and are much

HeMATITE AccomMpaNIES ORres

Hematite in the form of specular iron
is a characteristic accompaniment of all of
these deposits, large masses in chambers
and veinlets occurring throughout both the
limestone and shales, but especially in the
contact zones. These bodies invariably
contain gold in varying amounts, such de-
terminations as have been made indicating
an average content in the neighborhood of
$5. They will probably give place to cop-
per or copper-iron minerals, in depth, At
what depth the sulphide zone will be en-
countqged is undertermined and will likely
be first ascertained by the drilling opera-
tions about to be inaugurated’ by the Ari-
zona Empire company. That the intricate
system of veinlets in the mass of contact
shale, now filled with oxidized copper ore,
will have the mineral replaced by sulphide
ores in depth; is the opinion of several
prominent engineers who have inspected
these holdings.

Two miles southeast of the Cyclone
group, the company has acquired and will
develop the Wardwell and Oshorne group
of six claims, where the showings are us
strong and in general the same as those
of the groups described. Pipe lines to the
river will be laid, and the entire property
vigorously developed. The Lewisohns are
developing the Planet mine to the north-
‘east of this district in the same forma-
tions. The Clara Consolidated is finishing
its smelting plant and railroad at Swan-
sca. The Arizona Empire company is
preparing to test its properties with a
core drill to learn the depth at which
sulphides occur. The working shaft will
not be sunk unty this drilling is accom-
vlished. :
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DEPARTMENT OF MINERAL RESOUR: 3
STATE OF ARIZONA

FIELD ENGINEERS REPORT

TMPIRE MINE Date  February 24, 1943

Distict Cienega, Yuma Co., Ariz. Engineer g/j/n 6 /‘]6/71’

Subject:

REPCRT

OWNER: Empire-Arizona Mining Co., 1931 W. 20th St., Los Angeles, Calif.

2. Frank W. Royer, Red Mountain, Calif.

[
=]
o2
(62}
&3]

B-LESSEE: W. W. Harritt, Parker, Arizona.
METALS: Copp%r_andvggld; copper predominating.
NOTE: This 1g the second report I have made on this property; date

of first report being September 24, 1942.

LCCATION & AREA: The Empire property, consisting of 19 unpatented
mining clalims, is located 11 miles northeasterly of Parker, Arizona,
witn which 1t is connected Dby a serviceable truck road.

VEINS:

There are six main veins, from one to 50 feet in width, within the
confines of this property; each vein being traceable on the surface
from 1500 to 3000 feet.

WORKINGS:

Development work on these veins approximates 4000 feet, consisting of
tunnels, open cuts, test pits and four main shafts: 125', 300', 300',
and 600 feet deep. Cre 1e found in all of the said workings at or

near the surface, thus affording excellent possibilities for small

mining operations by mezns of "1easers".

VISITS:

I visited this property, in company with Mr. Harritt, on August 11,
1942, and again on February 21, 1943, on which dates I looked the
main workings over and checked some of his reports and data concern-

ing ore shipments, etce,



-~ : EMPIF™ MINE

FRODUCTION:

During World War 1, per Nr. Harritt, 2270 tons of ore were shipped
to Arizona smelters by "leazsers"; sald ore, which was hand-corted
material, averaged about 830,00 per ton in copper and gold values.
Total net smelter returns, during this period, amounted to %68,052.
This propsrty was leased to Mr., Royer during January, 1941, and
opersztions were carried on under the management of Mr. Harritt, who
states that from April 27, 1641, to May 1, 1942, 956 tons of ore
were shipped from property to various Arizona smelters, with an
average gssay value of $14,74 per ton in copper and gold; this
being mainly mine run ore with very 1little sorting, due to high
labor costs. During the latter period, the total copper content
of these shipments amounted to 44,195.53 pounds; and the gold am-
cunted to 188.25 fin#ounces. Also, in thils period, 623 man shifts
of work were carried out, and 1l.53 tons of ore per man shift were
produced.,

Furthermore, durilng the saild latter period, considerable money was
spent on the following items, to-wit: road building, erecting load-
ing bins &t mine, pipelines, loading ramp at Farker R. R. station,
cost of equipment, as well zs cost of reconditioning various mine
workings, also mine sampling and assaying.

However, as soon &8 the mines were gotten in shape, together with
the bonus price received for copper, operations began to show some
profit, when at this critical time, all laborers at the mine quit
work in order to take higher paid jobs at a Federal project in the
vicinity of Farker. For this reason the mine had to close down.

. » ”
However, work has been resumed recently; there now being 4 leasers”

at property and they are producing around 3 car loads of ore monthly,

assaying 3.5 per cent copper, 0;25 ounce gold per ton, and 70 per

cent silica. Alumina runs around 1 per cent only. This ore is

shipped to the Clarkdale smelter.
-



EMP™  KINE

ORE RESERVES:

There are no records avallable, as far ags I could learn, concern-
ing ore reserves, 1f eany, 1n the mines included in the Empire hold-
ings. And, from my brief observatlons, I do not belleve there are
any great amount of ore blocked out in these mines, dué@o the fact
that these propertles have always been worked on a leasing basis, and
the "leasers" generally extracted all the ore they developed during
tenure of their leases.

Again, such ores as are now exposed in these mines, consist of oxid-
ized material, such as copper carbonates, silicates and oxldes, and
must be shipped to smelters for treatment, as such ores could hardly
be concentrated on the ground by ordinary ore-dressing methods.
WATER:

Water for mining purposes and domestic use 1s secured from nearby

wells.

OPER%TIONS: PLANNED:

Harritt is now planning to raise around $5,000 with which to carry
out the following work: reopen the Eagle's Nest tunnel and the E;glefs
Nest shaft to the 100-foot level of said shaft; clean out the Doﬁble
Eagle tunnel for its full length of 130 feet; reopen the Ame}ican
Eagle shaft to the 180-foot level of same; also clean out a haulage
tunnel 150 feet long in the Treasury Hill quarry; and expend about
$500 on road work &t the mines.

The object of thils preliminary work is to recondition the mine so
the shipment of ores to smelters can be resumed in greater guantity
than is possible at the present time.

FLUXING ORES:

Harritt stated that the principal workings of property carry high
sllica and low alumina, excepting the Eagle's Nest shaft workings,
which contain ores assaying around 16 per cent iron and from 30 to

50 per cent silica; that the Tregfury H1ill Workings, the Double Eagle




EMPI™ IINE

workings, Gold H1ll workings and the American Eagle shaft all carry
high silica; and that the avarage teﬁor of ores from these workings
runs about as follows: Copper, 3.5 per cent; gold, 0.18 oz. per ton,
and silica, 65 per cent. That this estimate is based on throwing out
the coarse waste material only, and producing in excess of 300 tons of
shipping ore monthly, of the above grade.

CoSTS:

Harritt also furnished me with the following rough estimate, concern-
ing operatling and marketing costs on ores running $15.,00 per ton in

copper and gold; said costs being based on shipping to Clarkdale:

Value of ore in copper and gold ----=----=-=-=-=-=---==o- $15,00 per ton
lLess: Mining per ton ---=-=-=-==-------=-- $2.,00

Trucking to Parker, per‘ton ----- 1,50

R. R. freight, per ton ---------- 2.10

smelting charges, per ton ------- 3«50 .10

Net profit, per ton -—--—-==------—-==—-eooo—ooos $5.90

NOTE: Harritt stated, also, that there 1s a small credit for.
silica on Empire ores shipped tc Clarkdale, amounting to around 35
cents per ton, and which ig figured as follows: On ores running in
excess of 50 per cent silica, deduct 10 times the alumina content and
pay 1l¢ per unit on excess silica.

MARGINAL ORES:

Furthermore, Harritt stated that there 1s a considerable tonnage of
n #h1S 127/11€ »
lower grade marginal ores,that could not be mined and marketed at

& profity sres LEEY couil b produeed unless & higher

price for copper could be obtained. He suggested that these ores could

Ry,

be moved profitebly in the event a price of 20¢ per pound for copper
secvred W

% m\w‘\w"‘\ N _
v £dan 0

El B. Holt,
=4~ Field Engineer.

could be,




SUBLEASE.

THIS INDENTURE OF SUBLEASE, dated the _23rd  day of

\ -
May , 1941, by and between FRANK W. ROYER, of Red Mountain, California,

t
as Party of the First Part, hereinafter called "Sublessor", and We W, Harritt

N

and A, W. Clapp , As Parties of the Second Part, herein- -~

after collectively cclled "Sublessee",

WITNESOSETI

Sublessor, for and in consideration of tho royalties hereinafter reserved

and the covenants and agreements hersinafter expressed to be kept and performed by

. Sublesses, does hereby sublet emd demise, for the purpose of developing, mining emd
marketing ore or ore products therefrom the fc;llowing describsd portions (whieh poz'- _
tions) will be hereinafter called "said premisss®) , to-wits i
That portion of the Carnation vein extending from a point seven hundred andﬁ.ﬂ;y
(750) fram the South West end line for a distance of (750 feet) seven hundred anﬁ :
24Pty feet to the N. L. end line of the Omegz; and'Alpha Claims.of the property
commonly kmown ag the "Eagle Group" and the "Carnation Groﬁp" of \mpateﬁted lode
mining elaims owned by fmpire Arizonr\l Mining Company (hereinafter czlled "Emplire®)
and situate in the Swvneca Kining District, in the Coun.ty of Yuma, State of Arizema,
Which‘said property is the subject of e laase‘ dated Jamuary 1, 1941, betwesn Empire,
as Lessor, and Syblessor, Frank W. Royer, &s Lessse, Said mining claims are more ‘

particularly described as follows:

B e i et B s U TRASYRL LA et s & e o s v e wEn Miigig o g




Neme of Claim. Book and Page of "Mines",
Records of said Yuma County,
wherein amended location

5 notice of claim is recorded.
BAGLE GROUP.
Mmerican Eagle ¢ o s o o o 0 6 0 s 0 o 6 0 ves s o Book Q, Page 343.
Black Lagle e s e e s s s s s s s s e e e s s s Book Q, Page 344.
Golden Eagle + ¢ o o« o o ¢ 6 0 0 6 05 06 0 & o Book Q, Page 345.
War Eagle T Book Q, Page 3.b.
Gray Eaglas L ; 6w e . Book Q, Page 347.
Bald Eagle A E T I Book Q, Page 349.
Vhite Bagle e R R e Book Q, Paga 348.
Double Bagle R Book 2, Pags 350,

Eagletﬂnest e« o o o ¢ & o @ 0 o ¢ 0 4 b © ° ° @ BOO}:Q,BOOKBBJJ

Royal Iagle © 6 o 2 5 o 8 6 0 8 % 05 0 8 & o e Book Q, Pags 352,

Alpha ¢« o 6 8 o @ @ o ¢ 0 0 0 s 0 8 8 o @ Book Q, Page 353«

Alcha, also Jmown as ALaIIO o o o o o 6 o o o » o @ Book Q, Page 355.

Huron. A R E R IS Book Q, Pags 362.
N\

CARNATION GROUP.

Elmyra T T E Y Book Q, Page 356.
Leo ©e 6 5 6 06 8 6 6 o9 6 0 8 0 6 o & Bock Q, Page 359.
Ttica T A R Book Q, Page 360.
Tronton e R T E T Y Book Q, Page 361,
Olympia T R E R EE R R I Y Book Q, Page 363.
Omega N Book §, Page 36L.
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District

Subject:

De. .ARTMENT OF MINERAL RESOUR 5
SRR G S At PRODUCTION POSSI-

E_Y_P_E EQ_ g FIELD ENGINEERS REPORT BILITY SURVEY
EMPIRE MINE Date  September 24, 1942.
Cienega, Yuma Co. Engineer Elgin B, Holt.

PRODUCTION POSSIBILITY

OWNER: Empire—lrizona Mining Company, 1931 W. 20th St., Los Ang-
eles, Calif.

LESSEE: Frank W. Royer, Red Mountain, Calif.

SUPERINTENDENT: W. W. Harritt, Parker, Arizona.

METALS: Copper & gold.

LOCATION

The Empire property, consilsting of 700 acres of mineralized ground,
1s locate 11 miles northeasterly of Parker, Arizona, with which it
is connected by a serviceable truck road.

VEINS

There are six mein veins, from one to 50 feet wide, within the con-
fines of this property; each vein being traceable on the surface
for from 1500 to 3000 feet.

WORKINGS

Development work on these veins approximates 4000 feet, conslsting
of tunnels, open cuts, test pits and four main shafts: 125', 300',
300', and 650' deep. Ore is found in all of the said workings at
or near the surface, thus affording excellent possibllitles for
sma1l mining operations by means of "leasers'.

VISIT

I visited this property, in company with Mr. Harritt on August 11,
1942, looked the main workings over and checked his reports and
data concerning ore shipments, etc.

= Y



PRODUCTION

During World War I, per Mr; Harritt, 2270 tons of ore were shipped
by "leasers"; said ore, which was hand-sorted materlal, averaged
about $30.00 per ton in copper and gold values. Total net smel-
ter returns, during this period, amounted $0 $68,052, This prop-
erty was #=wem leased to Mr, Royer during January,l1941, and oper-
ations were cérried-on under the management of Mr. Harritt, who
states that from April 27, 1941, to May 1, 1942, 956 tons of ore
have been shipped from property to various Arizona smelters, with
an average assay value of $14.74 per ton in copper and gold; this
being mostly mine run ore with very little sorting, due to high
labor costs. During the latter period, the total copper content

of these shipments amounted to 44,195.536 pounds; and the gold
amounted to 188.25 fine ounces. Also, in this period, 623 man
shifts of work were carried out, and mr® 1,53 tons of ore per man
shift were produced.

Furthermore, during the sald latter perlod, considerable money was
spent on the following items, to-wlit: Road building, erectlng load-
ing bins at mine, pipe lines, loadling ramp at Parker R. R. statlon,
cost of equipment, as well as cost of recondltioning varlious mine
workings, also mine sampling and assaying.

As soon as the mines were gotten in shape, together with the bopnus
price received for copper, operations began to show some profit,
when at this critical time, all laborers at the mine quit work in
order to take higher paild jobs at a Federal project in the vicinlty
of Parker. For this reason the mine had to close down and no work

has been done since that time.




At the time of visit, there were no records avallable concerning
ore reserves, if any, in the mines inclgded in the Empire hold-
ings. However, from my brief observations, I do not belleve there
are any great amount of ore reserves blocked out in these mines,
due to the fact that the properties have always been worked on a
leasing basis, and the "leasers" generally took out all ore they
developed during the tenure of thelr leases.

Again, such ores as are now exposed in these mines, consist of ox-
1dized material, such as malachite, azurite, chrysocolla, cuprite,
etc. Hence, this kind of ore must be shipped to smelters for treatment.
WATER

Water for mining purposes and camp use 1ls secured kxfrom nearby
wells.

PROBLEMS

Mr, Harritt states he has no idea of trylng to make a large mlne
out of this property; but that it is an ideal mine on which to
carry on leasing operations, as a large number of leases could be
carried on at the sametime. However, he states that "leasers’ cannot
be attracted to this property at the present price of copper. In
other words, copper would have to increase materially in price

before this mine can get under way agaln.

Elgin B. Holt
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AJUST §, 1916, -

. s
EpWARD J. BROOKS.
Consulting Enqineer.




. Los Angeles, Californie,
t August Sth, 1916.

v
Bmpire-Arizona Copper Company,
Los Angeles, Californisa.

Gentlemen:

: Under date of Septemper 1l4th, 1515, the
writer examined and reported upon the/Empire-Arizona Group

of mining claims. This report was made for ¥r, C.%. Finney

and associates, and was intended to cover only the geclogical
features ofthe property together with the genetic and structural
relations of its copper ores, so far as these could be deciphered
at the time. To Kr. O.A. Knox, my associate, was left the de-
tailed sampling and assaying of the ores exposed, and all prob-
lems related to development and operations. Nr, Knox has em-
bodied.- t e results of his studies in a separate report to which
you are respectfully referred.

Since the date of the report just referred to
the writer has made further studies of the property, being aided
in this by a very considerable amount of exploratory work ac-
complished since the former report was penned. This work has
served to confirm to a very considerable degree the conclusions
reached in the €arlier report referred to and to establish the
comaercial importance of the propertiy from the standpoinit of per-
manent production. s - *

Cre Cccurrence:

In teking up thie important question it will
be necessary first to explain somewhat in detail the geological
structure involved. '

By reference to the sketched cross-section ace
companying this report, it will be seen that the ore-bodies in
this property occur chiefly along the contacts between different
members of an ancient sedimentary series which has locally been
folded into a sharp anticline overturned eastwardly. This fold
was formed around an axis trending about North 45 degrees Tast,
and pitching gently to the Southewest. Xrosion has removed the
top of this anticlinel feld leaving only the flanks and center
exposed to be latercovered by a geologically recent heavy flow of
Clivine Easalt. This basaltic sheet has in its turn been erdded in
the locality occupied by the property leaving the folded and
metamorphosed sediments again exposed at the surface.

Originally the sedimentaries here involved
consisted of alternating beds of shales, quartzite and lime=
stones of probably pre-cambrian age, ~ith perhaps some conglon-
erates, grits and arkose members. The series was later invaded
bty igneous intrusives of generally acidic type, one of which - a
rather coarsely crystalline quartz-porphyry - appegrs to have
been closely connected with the metallization of the region.
This will be again referred to. During t.e period of deforma-
tion and tectonic movement which followed, thie sedimentary

v



Empire-Arizona,
Page Two.

series with its enclosed intrusives was subjected to enormous
squeezing pressures accompanied by widely distributed shearing
of the various rock-members involved. ¥xtensive metamorphism
of the original rocks resulted in the courcse of which the lime-
stones were largely silicified and marmorized where relatively
pure, and converted into schists in great part where accompanied
by sand and earthy materials. The shales were uniformly changed
to schists and slates., The quartzite members were further crush-
" ed and recemented with silica, or sheared intoc highly siliceous
schists. The enclosed igneous intrusives were largely converted
into schiste or masses of highly siliceous porphyries. All these
variations may be seen in the same member at different points
being schistose in one part, almost pure quartz in another and
preserving its original texture and compoceition in still another
portion. The net result of all this is to yield an apparently
confused complex varying widely in composition and texture.

Surrounding this folded and metamorphosed area on the
Southwest, South and extending back under the basaltic cap to
the Southeast and probably Hast, is an extensive field of a red-
gray quartz porphyry. The full extent of this porphyry is not
known., It appears as a horizontally disposed sheet of undeter-
mined thickness. It exhibits but little effect of the folding
and squeezing prescure which occasioned the anticlinal structure
above referred to and is evidently of comparatively recent origin.
Copper minerals occur widely dispersed through the mass from
which the writer inclines to the opinion that it has been inti-
mately connected with the origin of the copper oree, more espec-
ially since these copper orees are largely found at or near ite
contact with the sedimentaries where ever this can be traced,
There ies mason to believe, however, that copper ores were intro-
duced during the period of earlier igneous intrusion which oc--

_curred before the folding and squeezing together of the original
terrane. This will Le further discussed in a subsequent para-
graph. ) '

An interesting as well as commercially important cir-
cumetance is the factthat the copper ores in this property all
carry an unusuall, high gold content. This feature is more
strdngly developed in those ore=bodies which occur at or near
the contact with the red-gray quartz porphyry referred to above,
and less so with those acidic intrusives which antedate the per=-
iod of dynamic metamorphism. This is contrary to the general
habit of gold occurrencee in Arizona, which, with few exceptions,
accompany igneous intrusives of the older geological periods.
1t is significant that the most notable exception to the rule
is the gold occurrence in the tertiary lavas of the Oatman Region
about one hundred miles north of the Tmpire-Arizona property.
Both localities have been affected by similar and probably closely
related periods of eruptive activity. .
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it may be czfely assertied that the uverage value
of thie gold found in the copper ores of the Southwest will
fallvwizt undcr one dollar per ten, whercas, the ores of the
Trapire-’rizons sield an average ranging froa two to eight
dollars in gold per ton so far as they hnve been developed.
Ly thig is meant the values in the shipring product.

It would thus aypear that there have been two
distinct periods during vhich copper has been depositad
in this immediste locality == an earlier and laoter coinci-
dent with the two neriods of igneous intrusion yielding the
highly siliceous porphyriee mentioned herein. The circulation
of mineralizing wnters in the later period appear 1o have fole
lowed tle channels of earlier depositional flow and tohave
measurably enriched and enlarged the ore-bodies resulting
therefrom. Guch natural channels of flowage are the contacte
formcd between the porphyry intrusives and their containing
walle as well as the cruched and brecciated contacts betlween
the different sedimentary memters slong which movement took
place during the folding and uplifting of the region. 1In &ad-
dition to thece numercuc intersecting fissures and faults
were formed along which copper ores were deposited and are
new found extensively. :

In the courcse of the folding and development of the
anticlinal structure Tron more or lece horizontally disposed
sedimen tary bede, differential strerses botih tensional and
comprescive, or torsional, are always developed caueing the
glipping ol the beds upon one another with attendant shearing,
cruening and trecciation of the slipping surfaces. All this
resulte in more or less open and permeable zonee of flowage.
“here the composition of the rocks involved is such ase to
fevor deposition of the metals contained in the underground
circulation, =g for cxample and pre-eminently limestones and
limey =shales, ore-bodies have been developed. 7The Tmpire-
Arizona, in iis many ore-bodies cxposed and undergoing devele
opment, exemplifies the foregoing conniderations to an excep-
tional degree.

111 th¢ orec thus far expoged on the property are in
oxidized form, consisting chiefly of the carbonates Azurite
and lalachite, llelaconite or vlack oxide, Cuprite and occasion=
2l gilicstes. Ag the primary or original deposition was in the.
form of the suplhidee, these will undoubtedly be found at
wonter-level or = little telow it. The water-level referred to
ig, of cour:e, thzt of the permanent standing ground water
which, in the writer's judgment will be found at a depth of be-
tween Tive and six hundred feet, or sbout one hundred feet higher
than the level of the Colorado itiver which flows from two to
three milee to the west of the propertiy.
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_ Accompanying the second period of copper de-
position, gold was also deposited accompanied by silicifica-
tion of the rocks affected. This conclusion is at variance
wih that advanced concerning the origin of the gold in the
earlier report and is the result of a further study of the
ores of the locality.

Carnation Ore-body:

The ore-body 2t the Carnation Incline, ideal
cross-cection of which is hereto attached, appears to follow
down alongz the steeply pitching contact between limestone and
the Red Porphyry. The limestone was here a very impure one
containing much admixed sand and clayey material and has been
almost entirely transformed into schist along the contact as
ie also the porphyry, so that the ore occupies a well defined
schistoee zone. Occasional patches and irregular masses of
unaltered limestone are found in the schist clearly evidencing
its origin. The echistose margin of the porphyry passes grad-
ually into fresh, unaltered porphyry a little distance out from
the original plane of contact. '

' Here as general throughout the Southwest, the
copper is appreciably concentrated at and near the surface
through capillary action. Surface waters working along down
the contact take up copper in solution and this is in part '
brought back to the surface and redeposited in the same manner
that salts of the slkalies and alkaline earths are brought up
and form cruste covering the soil in many localities. ' This
process ;oes on until a very coneiderable amount of copper is
gathered at and for a short distance below the surface forming
frequently high grade surface ores, The balance of the copper
taken into solution by the elowly sinking meteoric waters con-
tinues on down until it reaches the permanent water level and
is there redeposited on the original sulphides or primary ores
which e thus also enriched to a very coneiderable extent. The
process is susceptible of all degrees of variation in intensity.

ietween the zonee of surface enrichment and
secondary sulphide enrichment at the permanent water-level,
there is usually s zone of so-called impoverishment which has
beer; nearly or suite robbed of its original copper contents.

AB is usual where bodies of copper ore out-crop
in the Southwest, the ore immediately at the surface and for a
concideravle depth below is richer than that which lies immed-
iately below. This is due to the taking into solution by met-
eoric waters of appreciable guantities of copper in the upper
portions of the out-crop, part of which is carried upwards by
capillary action and redsposited. This is commonly known as
capillary concentration and is & familiar phenomenon in all
arid regions. In the Carnation ore-body there is a very con-
siderable tonnage of such ore of good commercial grade extend-
ing fro: the . surface down to a depth of approximately one hundred
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and fifty feet. Below this is a zone of impoverishment from
which the copper has largely been leached, a part being carried
upwards as just explained and the balance migrating downward to
the permanent ground-water level where it may be expected to
have enriched the original, primary sulphides forming the so-
called secondary sulphide enrichment. The latter is apt to be
by far the richer and moTre important of the two forms of concen-
tration. The existence of numerous and more or less open water
courses in the Carnation workings, together with the secondary
products of leaching action strongly indicate that this process
has been effective. The water level in the Carnation has not
yet been reached but in the zone of capillary concentration at
the top, comunercial ore sufficient to sustain mining operations
for a long time may be confidently expected. ‘
’ _ Al & depthi of from five hundred to seven hundred feet
the zone of secondary sulphide enrichment ghould be encountered
~in the write:'s judgment.

Vwalters Incliine:

Very nearly the same conditions exist at the Velters
Incline that have juet been described in the Carnation workings
except that the ore zone appears 1o follow a schistose contact
between limestone and micaceous schist derived from a previously
existing bed of shales. With the exception just mentioned, what
“has been said of one may be equally well applied to the other.
In fact all the many ore-occurrences, on this property are of
precisely the same nature, differing only in structural relations
l and petrologic members involved.

Treasure Hill:

This is o large, massive hill composed, in the main of
altered znd silicified limestone with some included eschistose
members, lying just Northwest of a line connecting the Carnation
and “alters workings, aboul midway between the two. )

The rociks composing this hill have been extensively
shattered and sheared by dynamic stresses inciddnt to .he period
of folding. Copper bearing waters have found their way into and
through it in all directions resulting in what appeare to be the
thorough impregnztion of the entire maes from the surface to an
indefinite depth. A large guarry face has been opened on itse
Torthwesterly side which discloses copper ore throughout. This
can te cheaply troken by quarry methods and possesses a suffi=
ciently high tenor in copper to make it a very important source
of ore supply. Around on theother side of the hill a2 second face
of excellent ore has Lkeen opened, the full extent of which is as
vyet undctermined. There is good reascn to believe that practically
the entire mass of this hill is ore-bearing and can be mihed when
properly opened and equipped. if, as the writer believes, this
proves to be the case the available tonnage of oxidized, siliceous
copper ores will run into the hundreds of thousands and will be

‘
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along capable of sustaining mining operations for a long time
to come on a heavy dail, tonnage basis.

f Bacle's Neast:

Brief reference was mede %o the ore shewing in the
Mmagle's Nest Claim in the former report. Thie locality has
produced a coneideral.le tonnage of very rich ore in the past.
The deposit zopears to be about five hundred feet 1long and
. follows a contact between a very large dyke or sheet of quartz-
porphyry and altered, silicified and somewhat schistose lime=-
stone. It is situated on the Northwesterly dipping flank of
the anticline about one half mile or so Northwest of the pres-
ent campeite. Only tie surface ores have been mined and these
are associated with a gangue consisting essentially of specular
hemitite, n#ltered limestone and some earthy oxides, The ore
still appears in thebottom of the old workings and an incline
gnaft sunk on the contact, now caved and inaccessible, issaid
to have disclosed the same oreto a depth of fifty or sixty feet
below the bottom of the old stopes, '
‘ There is every reason to believe that this ore body
will be found to continu~ down along the contact to a very con-
siderable depth, and that, when opened it will yield a large
tonnage of exceptionally rich copper ore, the profits on which
can be quickly realized. A shaft is now being sunk on this ore-
body to open the contact at a depth of two to three hundred feet.

The presence of the specular hemitite in this occurrence
pointe to contact metamorphism due to the influence of the quartz
porphyry on itis enciosing walle znd to the influence, at least
measurably, of this porphyry in the genesis of the ores. If this
conclugion be well drawn, the expectancy of continuation of the
ore to great depth is greatly strengihened. This, together with
the high values shown in the past and now obttained, make the
magle's Nest locality one of great comuercial importance to the
future operations of the property and one inviting immediate at-
tention. More will be ecaid in this regard in describing the show-
ing on the Double Iagle Claim new tc be tzken up.

Double Fagle:

A8 the Fagle's est ore-body lies along the Southeasterly
contact between the quartz-porphyry and limestone, the Double _
Tagle ore-body follows the opposite contact on the Forthwest side
of the dyke or cheet of porpbyry. (See sketched cross=-gection
attached) .

. The Double '.agle ore-body shows at the surxface for a
distance something 1ike two tliousand feet along the contact and
dips conformably with the contact to the Forthwest. The ore oc-
curs in the limestone out from.tle contact and appears to have a
width of upwards of twenty feet or more. In the Tagle's lNest the
porphyry forms the hanging wall of the ore zone. In the Double
Tagle the porphyry forms the foot wall of the ore zone. The ore
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appears to be exactly similar to that in the “agle's Nest both
in respect to the copper minerals and the gangue in which they
are found. fThis occurrence emphacizes the relation of thie
particular porphyry intrusive to the origin of the ore both in
this and the “agle's leet occurrence. Koth ore zones dip
steeply to the Lorthwest follewing the contacts down the flank
of the anticline. The structural relatione are guch =zs& to indi-
cate a very considerable depth to which the ore-zone may be ex-
pected to go == certainly well below the level of the permanent
ground-vwater. : ; '

The Double TFagle ore-body has been opened on its
southerly extengion by a short tunnel and the nature of the ore
and its tenor in copper at this point determined. The ore is a
very fine quality and there is every reason to believe that it
will produce a very great though indefinitely large tonnage com=-
parsble in value with the ores of the vagle'es llest side. Here
as elsewhere on the property conditions for leaching are favore
able with attendant two zones of enrichment, one at and near the
surface and the other in the primary sulphide zone at the ground-
water level or a 1little below it. The upper zone of capillary -
concentration in the copper mines of the Southwest very generally
may be taken ac a gafe index to the size and cxtent of the zone
of secondary enrichment velo, and if this rule is applied here,
an important and extensive body o7 enriched secondary sulphide
ores at or immediately uvelow the permanent ground-water level
may be reasonatly inferred affording full warrant for its develop=-
MEN Ve :

Viewed irom every angle the Tagle's Nest and Double
Tagle ore occurrences are among the moci, if not the moet import-
ant shoings upon the property and promise, when developed, to
suc tain mining operations on a scale of profit comparable with
any of the great copper producing mines of the Southwest.

The distance irom contact to contact across the por-
phyry dyke or chect at this point is in the vicinity of six
hundred feet. An inclined shaft centrally located between the
two contacts and sunk to water level would develop both the
Tagle's Nest and Double Tagle ore-bodies through a series of
cross-cuts run at different levels. The shaft ehould, of course,
conform to the dip of the formation as nearly es possible.

The locality ic accessible and the physical surround-
inge favorable to opcrations.

JGray Cagle.

Farther to the Northwest other important occurrences
of copper ore are found. Thece are now belng worked by leasers
wno arc taking out and shipping a fine grade of commercial ore.

Nature of the
ore deposgition.

~

Ag has been said, the ores so far opened and exposed
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upon this property are all in oxidized forms and consist of car-
bonates, and oxides with occasional chrysocolla, a gilicate of
copper. Cementation and crustification are common, expecially in
the case of tne carbonates which coat fragmenis of the countiry
rock, and fill seams and fracture planes as well as other cavities
of various kinds. Metasomatic replacement of the limestone and
limey schists is frequent and extensive. In many places the clear,
well crystallized forms of quartz in crusts and dryases lining cav-
ities and filling =mall veinlets appear, and wiere this is so, the
gold values appear more prominently developed. Quartz also occurs
in irregular, cellular, amorphous forms indicative of deposition
from thermsl waters and these too carry pronounced gold values
which can freguently be seen in the free, metallic state. This is
especially true at the Walters Incline where there is a sirong.
probability that the gold may become the more important metal as
regards the tonnage value of the ore. There is, in fact, reason
to believe that development may reveal ore shoots in which the
gold will constitute the chief value, exclusive of any copper
associated with it.

. A similar condition has been found in the Carnation work- -
ings where assays have occasionally returned more than an ounce of
gold per ton. -

All the ores so far found in the property are clean and
docile to treatment contalning no refractory accessories.

. Aside from the specular hemitite referred to in the
Bagle's Nest and Carnation workings, residual eartay irvn oxides,
both hemitite and limonitec, with probably some siderite occur.
very generally in the gangue minerals of the ore. These minerals
are left behind by the exidation and subsequent leaching of the
original primary copper-iron sulphides which constituted the
original deposition. They are in the nature of a gossan and afl-
ford confirmation of the belief, previously expressed, that
secondarily enriched sulphides will be found below the oxidized
and leached zone at or near the permanent ground water level,

The copper ores in this property are characteristic
of those generally found in a limey formetion. They are found
in irregular masses of varying esize within the body of the lime-
stone or limey shales, These sc-called chamber deposite are con-
nected by a network of generally well defined water courses extend-
ing from one to anotner. These water courses afford relisble guides
in loceting these ore chambers, and mining is thus greatly facile-
itated. Often the watetr courses theuselves are large enough %o
afford suvstantial tonnages of ore as they are being followed.

8 1f we exclude entirely from consideration the ores of
the w«.eper, secondary sulphide levels and confine ourselves to
the oxidized ores -t and near the surface, these alone will af-
ford the basis for mining operaticns on an extended scale for
a long time to come. “hen to this is added the promise of the '
deeper explorationg, the future of the property appears very
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bright indeed. It is undoubtedly one of exceptional promise
and merit, and well worthy of the fullect exploitation.

Hemarks:

The purpose of the present report is to extend and
_ supplement the report of Cep tember 1l4th, 1915, and is to be
read in connection therewith.

(signed) Jdward 7. Erooks,
Consulting Zngineer.
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Copper Dranch, dar rroduction Toard,

BPIRE, Frank W. Royer, Lessee, Red Honnfain, California

The property is located in the Cienega Mining District, Yuma
County, Arizona. Development consists of four shafts : 125', 300',
300" end £50' deep. Shafts and lateral workings total 4000 feet,

The ore is oxidized and must be shipped direectly to a smeltsr.
From April 1941 to May 1942, 956 toms of mine rum ore was shipped
during a period in whieh major repair work was being psrformed. The
later shipments yielded a profit, but one insuffieient to interest the
groups of leasers who were mining there amd they left for the high
wages being peld on a Federel project at Parker.

A special sopper price concession would meke sub-leasing suffi-
ciently interesting that lsasers would return to the mine end a

stendy small production of relatively high grads ore resulsd.

e n et Bk e v e AP R Bl B B il v
from COPFR 1L I0NT N0e 2, iICEI R 23, 2042, Ly Barl F, Hagtings, for
COPPR FRALGH, UAR FRUDUCTYISE LOiRDe
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