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“HMr, T. A. Snedden W.ES. .
Building

0CT ¢ 1 1069

COMPUTERIZED PIT DESICH
EL TIA0 “aST EXTLERSTOH

Dear Sir:

opy of a comparison bLetween a computs

)
30

is
erized pit design and the area of influence design. As has
been our cuperience using ths polygon method, the asrea of
Influence design tons of ore are reducod and the grade of
ore Incresssd,
s
Another fupertant change 15 that the pit ocutlina Is
pushed to the south 2hout 150 feat.

Nary truly yours,

g. . Hoen
Henager /



Tucson

Merorandum to: R. B,

Subject :

October 22,

1965

Heen

TEATeTS R ame b epeese

AHERM SHELTING AHD REFINING C”.s%}‘f

Arlzona

A Computerlized PI1t Design and Cre Resarvae

.Lalculation of the El Tieo Eanst Externslon #1

This

report summarlzes a computerized plt desion and ore re-

serve calaulatliaon performed on the drill hole asssys and gaologle

data within the area of the El Tiro East Extenslion Mumber )} which
T;FG ’Pit. -

adjoins and llas east of the orifglinal E£1

The orliginal hend-galiculated design
performed at the Silver Bell Englineering

Ing the yvear 1962,

a sharp cuteoff of values,

The Ytriangularfaren
used to Interpolate asssay values between drill holes,

and org rasarves were
offlce prior to and dur~
af Influance method was

Ho adjust-
ment was mado at that time to allow for geological contacts betwean
the fgnecus and sedimantary rock typoes.

This contact represents

The computer method Incorperatéd the “polygonal" area of in-
floence and the polygons were adjusied to conform to the contacts.

The followlng table surmarizes and compares the results of the

two nmethods,

Total Tons Average Total Total Tatal
Hethod + Jh% Cu Erade Unlits VYaste Material
(Ai! Tons & Units x 1,000}
1362 Calculations 14,676 <63 10,126 k3,128 57,804
Computer Calculations .

UNBDRJUSTED 13,625 76 10,314 43,269 61,390
Bifference «t,051 07 188 g, 14 L,09¢
¥ pifference L 10.1 1.8 1.9 7.1
1262 Calculations 14,676 .6§ 10,126 Lz,123 57,804
Computer Calgulations .

ADJUSTED 12,878 . 76 5,k27 49 h1s 61,894
b1 fference ~2,179 .07 - 593 6,287 4,030
% Difference “15,0 19,1 6.9 1h,6 7.1




Hero to R, 8, Hag -2 | I Deteber 22, 1569

Since both the 1962 computations and tha flrst computer run
vwere unadjusted for rock types {contasct), it s interssting to
nots that the computized polygonal method was wlthln 2% of ¢he 1962
trlangular method when conparing unlts, but the ore tonnage da-
creased with the polygonal method by 73 and the grade Increased 10%.

By adlusting the polynens to flt tha ilthcgvaphy thare was a
loss of ore tonnags of 1,146,000 tons at a grade of 77% Cu. Theree
fore, a loss of 15% In ore betwoen the ad}usted flaures and I?éz
computatlons, but only a3 loss of 7% In unlts,

Attached are the computerlzed raesults by benchese: (1) Unadjusted,
(2) the Yess due to adjustment, and (3) the adjusted floures. Also
attached 1s & composite map of the computerized plt design.,

Carl E. Yilllams

CEWsrms .
attachmpnts
¢ccy DRJameson
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ﬁMERICAN SMELTING AND REFINING COMPANY
SILVER BELL UNET =

silver Bell, o Arizona g4 e
' August I, 1966 . R “
Augast I, 1966  SEP6 1866
. Mr. R. B. Meen, Manager

;;”Southwestern Mining' Department -

.. American Smelting and Raflnlng COmpany

* P. 0. Box 5795 :

Tueson, Arizona 85763 .
SILVER BELL UNIT . = L

: DEEP DRILLING =
-~ HORTH SILVER BELL AREA

" Dear sir:

Attacheé isa memorandum by James Briscoe propasing to test by
diamond drlllxug for pObSlble deep, uxdcrlylng sedlrantu in th¢ no?tb
El- Tiro ‘area. , ,

As I understanm 1L, the primary puxposb is to gather gecTOgic
1nformat10n on the dacite porphyry and the underiying sediments which may
inelude mineralized Mescal Limestone. Secondly, 1f the limestomes are
there, a tast wouid be wade for p0381b1e rcplaccnuﬂt type ora bodies.

Hr. Briscoe is preposiuo two preliminary deep hole that may
involve approximately 3,000 feet of drilling &t a cost of nQE;}E§§¢Ehan
$30,000, If it is the opinion of Mr. Courtright and Mr. Saegatrt that
guch geologic information is lilghly desireable, I would be in faver of

doing this drilltnr When we have completed the present progrem at El Tiro.

_ Any cnrﬁents ox qﬁes;inms you may have and the comments of Messrs.
‘_;Courtright and Saegart would be apprec1ated
4 Very truly yours,

Originat- Signed By
D.R. JAMESOH

D, R. JAMESGR
. SuPerintendentr

DRItjea. .-

ces JHQQUrtright*
- File
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AMERICAN SMELTING AND REFINING COMPANY
SILVER BELL UNIT
Silver Bell, Arizona

July 11, 1966

MEMORANDUM TO: Mr. D. B, Jameson, Superintendent

Subject: DEEP DRILLING TO EXPLORE THE POSSIBILITY OF SEDIMENTS

UNDERLYING THE DACITE PORPHYRY IN THE NORTH SILVER BELL AREA,

For the past several months I have been doing detailed geologic mapping
in the North Silver Bell area in my spare time. The results of this mapping
show the following:

L.

The quartzite on Quartzite Peak and Jesuit Peak appear to be under-

lain by hornfelsed sediments that are favorable to sulfide mineral-
ization. The alter~*ion of the beds under the two peaks ig slightly
different: almest complete alteration to tremclite in the sediments

under Jesuit Peak, with non-descript Imperial type hornfelses under
Quartzite Peak., The difference could be due to warriance in original
composition or possible difference in intensity of the hydrothermal
alteration. Since ocutcrops are sc limited no defimite conclusion can

be drawn. Gossan after strong sulfide mineralization is present in

both areas. Sulfides are exposed under Jesuit Peak and assays show
1.06/0.32% copper as chalcocite on pyrite, Gossan from a near by out-
crop of " metiasediments shows 0.44% copper. Duvill hole D=181 un Quartzite
Peak showed a five foot run of 1,64% copper as chalcopyrite (Section A=A').

A block of hornfels and tactite was mapped near the cld Prince of Wales
workings (Section C=C'), This block is bounded on the morth and south

by dacite but no vertical limit was exposed. This material assayed

2.49% oxide copper, Section C€-C"., In addition a 4.7 foot rum of hornfels
running 1.35% copper as chalcopyrite was intersected in drill hele D-183,
(Section C=C"), '

Just north of Jesuit Peak, a small block of hornfels with strong sulfide
gossan assaying 0.108% copper was mapped (Section B-B'). Further to

the north a block of alaskite and three blocks of Pinal Schist were
mapped. Northesst of the peak a large block of alaskite bounded by
dacite to the east and alluvium to the west was mapped, {Section B=B').

Based on the above information the following can be concluded:

A. There are hornfelsic sediments underlying the quartzite of Quartzite
and Jesuit Peaks. Economic bodies of these sediments mey underlie
the dacite sill.

B. The presence of the alaskite and Precambriam Pinal Schist, north
and northwest of Jesuit Peak probably indicate the base of the dacite
porphyry sill is at or near the present surface. Rock type beneath
the sill is & matter of conjecture as the base of the sill has never
been exposed in this area. The presemce of the large block of
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Pinal Schist hints that the dacite is underlain by Scﬁist and
possibly sediments of the Precambriam Apache Group which includes

the Mescal Limestone, a favorable rock for Imperial type replacement.
There is also the possibility that the dacite porphyry represents '
the top of a plutonic body which has no bottom. This however is also
a matter of comjecture and can not be proven with informatiom at hand.

Dilation of the Cambrian-Precambian
Unconformity by the Dacite Porphyry

The quartzite which caps both Quartzite Peak and Jesuit Peak, is highly
altered and silicified, however remmant pebble layers and cross-bedding
suggest that it is probably the basal Cambrian Bolsa quartzite., Except for
the small fragments of hornfels mentioned above, all outcroppings lying be-
low the quartzite consist.of dacite porphyry of Laramide age.

Although no Precambrian Apache Group sediments (this grcup of rocks coantaurs
the Mescal limestone mentioned above) outcrop in the El Tiro area, outcrops
of Dripping Springs quartzite (part of the Apache Group) and Precambrian
diabsse are found just to the north of the Ragged Mountain fault, slightly
more tharn twe miles to the northegst, When the sill-like dacite porphyry was
implaced the unconformitv between the Bolsa cuartzite s~4 the Frecambrian
Apache Group probably provided a wesk zome which the dacite dilated. The
hornfels at the base of Qaurtzite and Jesuit peaks probably represent small
slivers of Mescal limestone, the remainder of which lies below the base of
the dacite sill, The limestone could he as much as 240 feet thick and is
underlain by 1,300 feet of quartzites, conglomerates and shales.

A test of these theories would be composed of twe stages: Geo-

physical profile lines at right amgles to the alaskite dacite porphyry
contact to ascertain the dip of the contact and the presence or absence

of sediments., 2. Deep drilling to penetrate the dacite and determine the
nature of underlying rocks. ‘ :

1. Geophysical Work:

The profiles should be run with a ground magnetometer since there
is bopefully & much higher susceptibility im the altered sediments
than in the surrounding igneous rocks. The first step would be to
determine the magnetic susceptibility of fragments of the altered
sediments, to ascertain whether the difference between them and the
igneous rocks would be enough to cause a magnetic amomoly. Short
profile rums over known blocks of sediments should alsc be rum to
test the presence or absence of an anomoly. If these preliminary
steps are favorable then the main survey could be rum along east-
west profile lines.

Mr. Bill Saegart should be consulted as to the feasibility of the
above proposals.

2. Drilling:
Two preliminary holes would compose the program.,

Hole #l. This hole would be placed on the outcrop of alaskite,
just south of churn drill hole #515. Capping on this outcrop appears
favorablé for a chalcocite blanket below, If the hole penetrates
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dacite, then the alaskite is probably a large xenclith (foreign
fragment) in the dacite,indicating the true alaskite-dacite contact
lies somewhere beneath the alluvium to the northwest of the B § & K
Ming, If,;however; the hole penetrates alaskite a minimum of 500 feet
then it can be assumed that the hole is located" near the true alaskite-
dacite contact,

Depth: If the hole penetrates only alaskite it should be bottomed

at 500 feet, If it penctrates alaskite and goes into dacite porphry
- then an effort should be made to penetrate the sill, the hole being
 continued to a depth of 1500 feet in dacite porphyry.

Hole #2. The second hole would be located on the road just north

of the old Prince of Wales mine shaft, in the block of tactite and
hornfels, (a2 composit sample of the exposed portion of this block
gave a 2,497 copper assay)., The hole would be expected to penetrate
metasediments to an unknown depth, If the drilling penetrates the
metasediments and passes into dacite the hole should be continued

to a depth of at least 1,500 feet where the projected contact with
underlying rocks should be encountered.

If the dacite sill isn't pemetrated by 1,500 to 1,700 feet then the
area can be considered of no further lnterest in relatlon to deep
lying sediments

Explanation regarding Geolgic Plan Map and Cross-Sections:

My recent mapping was done using an air photo base at a scale of
one inch equals 500 feet. This geology was transferred tc a copy
of the 1941, 200 scale, Harrison Schmitt map. The cross-sections
were then taken from this map., The geologic plan map included in
this report is the 600 scale map prepared in 1954 by 0. D. Evans,
Up to date geology and the leocations of sections A-A', B-B' and
C-C' have been added. The essential geologic aspects of this map
are correct and it is more readable than the more detailed Schmitt
map.

JAB:jca
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1 agree with Mr. Hoss® maiyaim

GEOPHYSICAL DIVISION jﬁi@~
3422 SoutH 700 WEST AFR 19 1968

SALT LAKE CITY, UTAH 84119

April 18, 1968

‘ Me. M. ga mtt?@ﬁmﬁ&

8itverbell, Axizona

«-ﬁ’éea*x Hr, Huttycombe v

This 1s to acknowledge M. ﬁs He &%miﬂg & vaport of Mawxch
26, concerning the subject matter. Mz, €. R, Hoss reviewad the
veport and submitted the enclosed mam@rm&m of April 16, to me.

Pery truly yours,

OMIGIIAL SIGNTD BY
R. J. LACY

RiLsse D Re J. LACY

Ene.

Gﬂg/lf; He ﬁmﬁfighﬂ:, w,auﬁa:
W. B. Sregavé v
W B %ri@y H W
%, H. Luming "




GEOPHYSICAL DIVISION

3422 SourH 700 WHST _
SALT LAKE CITY, UTAH 84119 & o
~ v é;
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April 16, 1968 %

MEMORANDUM TO R. J. LACY:

'LUNING REPORT, MARCH 1968
GROUND MAGNETICS, NORTH EL TIRO,
SILVER BELL, ARIZONA

I have made a brief study of Mr. Luning's report. This work
appears to be quite thorough and appears to have met the objectives
of finding magnetic targets along the projected trend of the sediments,
The project seems to be a practical application of magnetics on a
local scale which could prove quite effective,

I would have some questions regarding the concept of the magne=-
tite in the igneous rock being derived from sedimentary rock, to
which Mr. Luning alludes; but this concept probably would not weigh
heavily in the end interpretation of the work,

One additional observation =-- Mr. Luning recognizes that there
is a displacement of the magnetic high to the southward from the
source target for a simple theoretical case assuming inductive magnet-
ization, which is correct; however, in cases in which the associated
magnetic low does not lie to the north of the high, and in cases where
the area of the magnetic high is much greater than the area of the low
then the outline of the high should be considered more significant in
relationship to the position of the causative body. As an example,
I would suggest that the area between Luning's anomalies 1 and 2 be
included with 1 and 2 to make one large anomaly, rather than have two
anomalies restricted to the zones of high gradient,

C.K 7Nros

CKM:ao ‘ €. K. MOSS
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o FROM: R. H. Luning

AMERICA‘MELTING AND REFINING COM
Tucson Arizdna Jl‘% C.

February 12, 1968
. gf@ﬁg

geB

TO: W._E,,Saggart

o Ground Magnetics'
North El Tiro Hill-Jesuit Peak Area
Sllverbell, Arizqna

INTRODUCTION

A ground magnetic survey was initiated in the northwestern
part of the E1l Tiro Pit during the month of February, 1967 in
order to find possible tactite copper mineralization beneath the
alaskite. During the course of this work it was decided to extend
the survey further to the north beyond North El Tiro Hill to Jesuilt
Peak on an experimental basis. East-west lines were run across the
area, each approximately 400! apart with an interval of 100' for
each station at which a magnetic reading was taken. The results
of this survey showed the occurrence of several anomalous areas
in particular in the vicinity of North E1l Tiro Hill.

Summary and recommendations

The earlier survey has shown that an anomaly can sustain ore
grade mineralization and the present work has outlined another
six which may indicate possible copper mineralization and which would
seem to warrant further investigations by drilling. The anomalies
have a general northwesterly trend, but the limits of the anomalous
zone have not been delineated. In view of this fact, further
magnetometer work is recommended by:

1. Extending the survey 1,000! to the west from 38,000N to 41,000N;
the actual distance dependent upon the size and number of
anomalies obtained. '

2. Extend the survey 1,000' to the north from 14,000E to 16,000E
with the same conditions pertaining as in item 1.

Present Survey

Because of encouraging drilling results in the North E1 Tiro
Hill area, the initial survey was expanded in November, 1967 to
cover the ground on a more precise and detailed basis. The
magnetometer survey was bounded by the following coordinates:
14,000E to 17,500E and 37,800N to 41,000N. The former were surveyed
by transit and stadia - rod in order to establish location control
polnts, each marked by a wooden stake, 200' apart. Along the east-
west lines magnetometer stations 100' apart were located by brunton
and tape and marked by white flagging. In all 700 stations were
occupied during the survey. Initially a Varian M - 49 total inten-
sity.magnetometer was used, but due to some malfunction of the
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instrument, the major part of the survey was ran by using a
Barringer GM - 102 total intensity magnetometer which has an
accuracy limit of 10 gammas. No serious discrepancies between
the two instruments was apparent. . '

" Data

The values for each stations were adjusted for diurnal
variations by using the information made available by the
Tucson Magnetic Observatory. The total intensity of the earth's
magnetic field was calculated from magnetograms which only
show the vertical and horizontal intensity components for any
2l-hour period. These values were found by taking the square
root of the sum of the squares of the vertical and horizontal
intensity. Because of the time element involved in calculating
these values, a computer at the University of Arizona was used
to evaluate the total intensities for each hour of each day during
which the survey was made. The diurnal variations were found to
be but of minor consequence, ranging from 0 - 20 gammas and
the field values were adjusted accordingly. Drift corrections
were not necessary. The adjusted values were then plotted on the
topographic map of the area and contoured with a 20 gamma interval.
In some cases where the gradient was too steep for all the isogams
to be shown, only the 100 gamma contour was drawn.

Interpretations
XL

The attached map shows the following:

1. The eastern portion displays a relative low magnetic field
as opposed to the western half which features decided magnetlc
anomalies.

%' 2. The western half shows a general N.N.W. trend of anomalies
’ from the E1 Tiro pit to the B.S. & K. Mine.

If it 1s assumed that the anomalous field results solely
from;the induction in the earth's field and that remanent
magnetization, if present, is either negligible or codirectional
with the earth's field, then a magnetic low would be found toward
the northeast of the magnetic high. The body that causes the anomaly
would then lie approximately between its high and low point.

Seven anomalies have been nuymbered and outlined in red pencil
which could be indicative of copper mineralization. Anomaly 1
is principally centered upon North E1 Tiro Hill with a low. occurring
on its eastern slope. This low extends to the northeast for a
distance of T00'!. The geology map shows that this area is mainly
monzonite and recent drilling indicates copper mineralization.
The high part of the anomaly is centered upon alaskite, but past
churn drilling indicates the presence of altered sediments at depth.
Deeper drilling in this area as outlined on the map may reveal
further mineralized areas.
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“Anomaly 2 has already been drilled and the existence of
. copper mineralization with some associated magnetite within
‘sediments at depth has been verified. .

Anomaly 3 is smaller but more intense. A higher proportion
of magnetite would therefore occur in the rockbody that is the
source of the anomaly or alternatively, it lies closer to the
surface. Mr, Richard Van Blaricom did a recent "directional
I. P. survey of the drill holes adjacent to the North El1 Tiro
Hill and has indicated in his report a zone of mineralization
approximately coincident with the magnetic anomaly.

Anomaly 4 is one of the largest in the area. There is a range
of 380 gammas between the high and low point. Characteristically
the low lies to the northeast. The geology map shows that the
anomalous area consists of limestones and tactites with some copper
stain. Monzonite dikes cut the limestone in several places. I. P.
surveys of nearby drill holes indicate that mineralization occurs
in the vicinity of the anomaly.

Anomaly 5 falls practically in the same category as anomaly 4,
but for the fact that it is less well defined. The original high
readings on X00' intervals were taken in the wash and were thought
to be due to local concentrations of magnetite within the gravel
but on further detailed work, the anomaly appears quite broad with
a local low (50,600 gammas and less) amidst two subsidiary highs
(50,700 gammas and higher) to the north and south of it. The
geologic map indicates the existence of at least two faults trending
northeasterly which may account for its less well defined outline.

‘Anomaly 6 is located just off to the northwest. It is large
and quite well defined with a low to the northeast. The range
between the high and the low points of the anomaly is in the order
of 120 gammas which could indicate a greater depth to its source.

Anomaly 7 is located in the extreme northwestern part of the
map and borders the B. S. & K. property line. It appears quite
small and intense but the 50,700 gamma contour line widens to the
north and may indicate that it is a part of a much broader anomaly.
Tactites appear on the surface with abundant copper stain.

The relationship of anomalies to subsurface geologic structure
and to ore bodies is uncertain. There does, however, seem to be
some indications of a lateral offset between anomalies 3 and 4.

The geologic map indicates a fault striking almost due east just
north of E1 Tiro Hill. Another fault is suggested between anomalies
4 and 5 with approximately the same strike. The displacement,
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however, does not seem as pronounced. The surface geology
shows the existence of a well defined fault with a southerly
dip and underground evidence from an adit in that area has
substantiated this.

2
A N e

R. H. Luning
RHL.:ir

cc: J. H. Courtright
' N. R. Nuttycombe
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AMERICAN SMELTING AND REF INING COMPANY

Tucson . Arizona
March 31, 1966

NORTH EL TIRO AREA
SILVER BELL, ARIZONA

The following consists of a brief resume of Silver Bell geology
with special reference to the North Silver Bell area. For more detail
refer to the attached paper, Structure and Mineralization at Silver
Bell, Arizona, by Richard and Courtright,

ASARCO's two open pit copper mines, the Oxide and El Tiro, lie
within a northwest trending zone of alteration-mineralization about
7 miles in length. Copper is everywhere present in this zone, but
only certain portions contain deposits of sufficient size and grade
to be commercial. '

Igneous intrusives and limey sediments make up the principal
roc~ formations within the zone, There are three intrusives:
(1) :rreqular stock-like bodies of alaskite, (2) a large sill-like
mass of dacite porphyry, and (3) irregular stocks and dikes of mon-
zonite porphyry and related rock types.

Primary mineralization consists of pyrite and chalcopyrite which
occur mainly as discrete grains and narrow seams. Clay and sericite
are the dominant products of alteration. This alteration-mineralization
pervades the entire zone.

Oxidation and leaching extends 50-150 feet below the surface,
forming a layer of 'capping' from which both iron and copper sulfides
have been removed. Chalcocite enrichment occurs in the sulfides below
the capping. Where sufficient chalcopyrite existed prior to leaching,
the chalcocite forms a more or less continuous blanket of ore grade
copper mineralization, such as at the Oxide and El Tiro.

in recent years geologic studies followed by exploratory drilling
determined the existence of a mineable body of copper mineralization in
garnetized limestone east of the £l Tiro pit. No enrichment is present,
primary chalcopyrite mineralization being sufficiently strong to con-
stitute ore.

In 1954 geologic studies were extended into the area north of the
2, Tiro pit, and the northerly extent of the zone of mineratization~
alteration was defined in some detail by geologic mapping. Results of
th™ . work are shown on Map No. 1239 by 0. D. Evans, August 1954. At
this time (1954), ASARCO staked a group of claims which covered the
entire north end of the alteration zone and also optioned 3 pre-existing
claims (northerly limits of the zone are shown on the attached map of
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. the Silver Bell District). Then, 20 churn drill holes (Nos. 500 to 519)
were put down to explore the area., Results in the extreme northern
part were quite low, and subsequently certain claims held by location
and by option were dropped. Results farther to the south showed some
marginal grade chalcocite ore, and accordingly the claims in this area
were held for further test drilling at some future date. Claims staked
in 1954 and held through location since then are as follows:

NS8 1 through 7
9 through 22
25 through 30

The above listed claims cover a portion of the copper=-bearing zone
(described in paragraph 2 above) as defined by geologic mapping and

drill exploration. Accordingly, work performed within the zone is
regarded as beneficial to all mining claims covering the zone.

J. H. COURTRIGHT

> Attachments
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-Mr, Page Morris, Presidant
~ Duval Corporation '
. 1906 Flest City National %n!c Bwlding

" Housten, Texas 77002 :

Narfh El T:ro Group, Silver Bell Area, Arizona

Dear Mr, Morris:

I have now talked with Mr, Tittmann obout your proposal for conselidating the
B.K.X, claims you hold under option in the Silver Bell Area with our North El Tire
Croup and undertaking an exploration program to Eurther test the mineralized outerops.

Mr, Tittmann is not inferested in disposing of our claims In the area nor does
he wish to consider comol!daﬁng with the B, K. X, Group.

As | explalned, we do nnﬁ consider the deposit of sufficient magnitude to justify
d separate operation, We do feel, however, ‘that the limited tonnage that is indicated
can be treated at the Silver Bell plani at some 'Fuﬁ'ure date and it is our plan to hold
ﬂus as a reserve f@r our eperatﬁens. :

S

“Very h'uly yows, o

e P, Pollock

Bld. CC-TASnedden
RBMeen g
- JHCourtright /
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Américan Smelting ond Refining Co. s/ T e - L pened
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‘New York, M, ¥. 10005

Emmmmma 1.5, DECAY m;mm WORK
mxmm

Beaf ﬁr. ?ollaek’f‘ﬁ

Me. €. K. ﬁ@ss‘ mﬁmoxandum of Qctmber §é£ on the subj@ct matter
is enclosed. 1 agree with his interpretations and conclusions. The
conclusions are that the decay curve tests' at North El Tire were
wildly encouraging fer distinction between pyrite mineralization and
mized pyrite-copper Sulfide mineralization. This is not definitely
proof, however, and Mr. Moss would like to conduct further field
tests, particularly over wones containing copper sulfides. Although
we do not gemerally work from the negstive standpoint, we fsel that
the easlest, quickest and most ecconomic procedure in this case i3 to
tzy to disprove the methed in the field, This is g safe procedurs
and, of course, we shall have further positive developments to make

- if tbe results of our preliminazy tests continue encouraging.

vary txuly youws,

RILigo » o R 3. LACY

o ade ﬁai‘i | /
L ogot 3. H, Gaur&xight h

8. E. Moszs

W, E. Sasgart
J. M. Panek
W, ¢, Fayley
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GEOFHYSICAL DEVISION
‘3422 South - 700 West
Balt Lake €ity; Utah

 October 16, 1963 .

 MEMORARDUM TO R. J. LACY:

EET&Q@H&?IGN

During the last @@rt @f ﬁayg ﬁﬁ&ﬁrsa Farlnj and Penek dnd I mmnﬁua&eﬁ
experimental work in the Iwperial avea “gndl zt other points north of B Tive:
in the Silver Bell &idLrie&a This work wae for the purpose of obtaining ree
cordings of 1.P. decay éurves to dotermine whethey or not it wight be possible
to distinguish s differonce in en I.P. decay from pyrite alons from an I.P.
decay having s scurce vhich contained chaleocite sudfor chalcopyrite as well,

The shepe of the curve was to be studied for an indication of any distinctive

feature that could be correlanted with the ﬁfﬁﬁaﬁca of either copper wineral.

Eﬁ earliaf ﬁaaaf euEve W@Ek wo had determiasd thgt the deaa? pecarded
from the clay-type polarizers (as was encountered 4t the Cass Grande project)
showed a faster decay than that from sulfides in gencrsl. The hope that we
might be sble to distinpuish characteristic cupves for copper winerszis hinged
wainly on the condition that these winerals would czuse an even more prei@ngﬁé
decay than was recorded Ef@m yyrite miﬁ@f@izz&ti@n alone.

He entered thia work with the @eeiing that the @éﬁs ag&inst suecess
wers high, but that the valus of the methed if it could be developed for explorse
tien W@u&é be great ameugh te justify an inirdal investigation, '

Eﬁ the process @ﬁ setting up the ?f@ﬂ%ﬁt supvey, Mr. W. E.’saegafa
suggested four sites for our work. Two of thede sites were over oveegrade
gulfides <= chaleoeite in one case and chaloopyrite in the otheyr: and the ree

maining two represented conditions of pyrite mineralization alone.

The d@@ay ZUEVES f@z the 2007 "a¥ spacing {used in the horizoutal pﬁa~'
ﬁilxng} ware suﬁprisingly similer, to e fox ali gta&ians.

The ﬁ@e&y sver the chalcaéite glte vas yf&a&aaaiiy idenﬁic&l with that
over the ahaicgpyritaa {This vesult was not ewpsected.) And thase curves show
Llonger decay times than wost of the dther stations. (Depth profiles only weve

made over the chaleccite and ﬁh@leﬂpyﬁzt@¢3

- In view of &his, there is gome evidencs in 5&@@@&& o %he idas tha&
the copper sulfides will produce 2 longer decay time: and nobe of the recordings
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'7th§@ugh@gt th@ yxﬁdaaf sk @m~@ﬁve%@& @énﬁitimna th& would iﬁté cfeve with ok

strongly a@mgliaata cugve inteérpketation. In other words, the results of cur

Hinxtiai work have not @ravan the m@tﬁ@é uﬂu@abiea

X staii do nat fadl that the odds favmz the existence of a das?imatc

- ive curve for copper sulfides. Howaver, since our initial work has provided

uildly encouraglng results I believe that we should conduvet additionsl field

_@mrk £o mas@lV& the @uaazinﬁ with fﬁas@ﬂaﬁ&% aaxtamnﬁy,

Eutur@ ﬁarkg X h@liﬁ?ﬁg should iﬂﬁ?ﬁﬁﬂ 4 canaiderahla n&m&ez @f
stacions over known copper mineralization in ordey to determinme the zange of
decay times for this environment. Bince ouly twe lochtions with hnown copper

“sulfides wore involved in the prosent work there is considersble room for the
eﬁf@aﬁ of gmxe ahanea in @ax raaultsa ‘ ‘

Eutura wark mi@h& 1%»&@@@ sore tha agh coverage @f th@ Taperial ore

_ z@n@ and paxhaﬁg eoverage ef the sam Eﬁviar gree near Misgion.

?@r a@nvaaiance it Yrould yr@bab?y be Eﬂsr t@ tims ?&iq work to correse

p@ﬁﬁ with other work ﬁn ‘the ﬁﬁﬁthWQSt %hiﬁh would be done f?@ﬂ this offica.

I weaié ﬁpyxaciata any sugg@ﬂtimng UF comments which wirbt be made
by members of My. Courtvight®s ﬁegaftment In view of thelr grester familiarity

wikh tha g@@lagy @@ﬁ&ﬁrﬂﬁﬁa

@h@ @f@hzem af cﬁﬁp@x ing th@ ﬂaff&xent eurves is not such that one

&an eheily sseign a figure 0 a particular cuive 28 a messure of its shape.

Por the purpose of evsluating the present curvés relative to one another, I

‘have sioply comsidered ac anomalouvs those curves which are of the same slope,

~or ﬁeafl? the same slope, as tﬁa 2@@' "s* curves over the ore sitesa

Admit &adly therve wmaaé be Bome W%ﬁlﬂﬁ&% im the imtﬁrpﬁetatxam of theasa
nurwee by ﬂiﬁﬂagemt indiviﬁuais.

%hﬁ a&tach d plan map ahaws th@ location of the trﬁvexaaa anﬁ depth

‘igr@fileae DHe7 48 in th@ ares of chaleopyrite nineralization and BH-204 In the

avea of chalcoeite. The depth profiles alomg traverses 1 and 2 were contered
ab@ut @@iﬂtg ﬁ@r’whicn thers was evidence of 1ivt¥e oy no aaapar present,

Ew,tﬁe cage of trawer@% i, the most aﬂ@maiaus curves are those taken
near BH-50L.  Inasmuch a3 this losation wes chosen as 2 tegt ares becsuse of
the low copper velues from the holeé, one might argue that the decay resulte
are in eomtzadiction with conditions in the ground. On the other hand; the L.V,
and vesistivity reselts In the viginity of the hole supgest that a wa?har BHTTOW
snonglous body could exist centeved alightly southwest of the dpill h@ieﬂ gnd,
in addirion ome could 2dd that the drill hole was put dowm on evidence of 1ive

'1im@ﬂ$te in the vieiniﬁyn

Qﬁh@ i%tafg%@ﬁ&?i@n mf‘a ﬂarruw bﬂﬁy mentioned in &%@ @ﬁ@vi@ua parae
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gmmph 48 busaﬂ o the “miﬁwar ﬁm&ga“ 2ffzet ‘and tHe double pesle chown by the
LB ana rasistivity @u@m@ﬂe ' These features have been found in model ewperi-
m@nvs ‘to corrdspénd to a tabulaz, e@nﬁmmkive 1.2, target. 3

I do not have ag mich canfidanﬁe iﬁ the seliabilicy @f the resslis
of travegse 2 as for t¥averse L. The vogults of the depth profile show this
station to be non-znomslous vhile s later Worizomtal profile show an anomalous
curve gt this point, It iz likely that & change dceurred in the calibration
in the equipment during the work that wemt uﬁﬂ@tid%é {Ordinarily the cali-
bration was checked twice a day.) In any cvent there iz an apparent difference
in the curves north from the depth profile ss contrasted te thope o the south,
The northern 2ix ststions show curves that are practically identical with each
othery while to the south, there i5 g recopgnizable difference from statiom to
station. The positive indications for stetlons on traverse 2 might be due to
a valibration change and should not be weighed teo heavily, buf apain theve is
some yeason B0 attach dignificance to these rasults because of th@ general
pronimity of the minerslization of the Imperial soms.

One would ezpect £o find 3 relationship betwesn I.P. amplitude and
curve shape, and surely to some extent g coyrelation would be foumd in our ree
sulte 1f we eould snelyze them completely enough. The results of the presant
work do not show a @@ﬁ@a@@ﬁﬁtg ﬁ@mmﬁa&iﬂg gffact of the I, @g @ﬂ@ii&néas however.

Also, one night eupect a @azgeiati@u between surve shape and vesiske
ivity hﬁz none is @bviams fmﬁm the yg@fiieaﬂ :

The eguigmeﬁt aseﬁ in the r@emzdinga was greatiy im@rave@ over the
erngim&? design weilising dn oueilloscope and Polarold cemspa. It was constructed
for the wogt part by Mike Pasek last winter. This equipsent hag the sdvantage
of a filter network to reduce high froguency interferencs, a continucus strip res
covder, and woet important & logavitimic smplifier which provides a record in
which the smplitude of regpongse is @Kap@@tiﬁn@l to the logerithm of the I.2.
yoltage. The aﬁwmﬁtaLL of the latter feature is that by making transparencies
of the recopds the individusl curves can be compared by direct oveplaying withe

~out aﬂa@erﬁ iﬁf ﬁiffaraneew in am@lﬂtud@¢

?ﬁe @ﬂulﬁ%@mﬁ waffarmeé vexy ‘well and for the large majority of @taticpa
the second of tuo rwa&i&gs vhiah me@e takan appesrs virtually idsmtima& to the

ﬁiﬁ‘sf:.

For aﬁdi&ﬂﬁnai %@mﬁ the @quigw@at wauié be used with @%ly minor changes.
It will be necessgry though, in view of the small magnitede in sugve ammmaiieﬁq
ko maintain mmra $ﬁr§ng@at eheek o ﬂ&lihfﬂﬁi@ﬂ.

Field wva was a@n@u&ﬁeﬁ with reels and s standard %@nner arﬁaye Fipld
procedure was the sawe as for a conventional survey, however, two vehicles were
uged == one for the povex su@giﬁs and the @&het fﬂ* the recording ﬁquipman&s

‘ @gﬁ.am
- Bng.

egs G«-?@ ﬁ@llaak ,%
'je

%q ﬁ.a,
Je By |
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€. K. MOSS
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MEMORANDUM FOR MR, T. A. SNEDDEN:

JHC/kw ’

. i T ’. : / } »
s ) Py ;r ‘ e
B o S . &

AMER!CAN SMELTING AND REFIN!NG COMPANY
Tucson e Arizona
- ;Julv 3!,_\9&3_ ’

GROUND WATER STUDY
- AREA WEST OF SILVER BELE ’
PIMA COHNTY ARIZONA '

This wil! transmit Mr. Saegart's comprehensive report on ground
water possibilities in the West Silver Bell area, He finds that the
potential is restricted to a 2-mfle wide, northwest-trending ares
lying about 3 miles southwest of the El Tiro pit. Although rather
narrow, this possible basin appears to be open on the south for several

, miles and thus could provide & substantial supply of water.

As | understand it, a decision has already been made to rely on
the Avra Valley for present and future needs; however, | suggest that
the area west of Silver Bell be kept in mind, in case it should become
open to mining clalms location. In such an event, it would be then

~ possible to make a retatively inexpensive preliminary test for water.

o H. COURTRIGHT

Attachment
cc:  DRJameson (2), w/att.
" WESaegart
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|7 AMERICAN SHELTING AND REFINING COMPANY
- Tucson - : Arizona
o auly 16, 1963 :

MEMORANDUM TO MR.. KENYOM RICHARD: | o

R S ~ GROUND WATER STUDY
AREA WEST OF SILVER BELL
PANA COUNTY, ARIZONA _

At your req:iest { made a reconnalssance examinstion of an area adjacent
to our Stlver Bell unit to evaluate the ground water potential. The fleld work
was done during the peried June 25 o July b,

- 'The erea studled, as shown on the attached mep, is the topographic flat
lylng southwest of £l Tire plt. This particular area wes ssiectad becayse It
is the only possible hydrologic alluvial basin within convenient distance of
the El Tiro operations. Most of this topographic flat is within the Papago
Indian Reservation (see Reservation boundary plotted on map). The area of
interest a5 a potential weter source, then, Is restricted to that portion of
the flat which lies cutside the Reservation. '

To estimate the size of a possible basin, most of the field work was
devoted to mapping the distribution of bedrock outcrops. From the Sllver Bell
mountains outcrops continue southwest spproximately one mile beyond the £l Tire
haulage road and end abruptly along @ line which parallels the rosd. This linear
termination of outcrops may be the result of o range front normel fault, down
dropped on the southwest side. {f such a structure s present, o substantlal
thickness of grevel probably exists within a few hundred feet of these terminal
- SURCrops. L .

The alluvial flat lomediately southwest of the Silver Bell mountalns s not
part of the large basin farther west called Aguirre Valley. The two areas are
separated by a N-W trending bedrock ridge which outcrops In several places and
forms & hydrologlc barrier. The area between this barrier and the postulated
renge front fault is referred to below as “alluvial flatr,

To the ﬁérth,‘ valiuvial flat® Is bounded along a line extending WSYW from
the 838K mine by the west Siiver Bell mountains. ' :

~ There is no obvious boundary to the south., A few mlles south of the map
area “alluviel flat® physiographically merges with Aguirre valley., Several
isolated bedrock hills in this area suggest that bedrock may be at a higher
elevation to the south preventing ground water escape fnto Agulrre valley.

The depth ‘to-sater in Aguirre val iey'varies considerably, increasing from
north to south, .

11; T VIS ~ R 6 and T 1iS = R SE

‘ri&fweﬁt; of Silver |

‘Oppasite the Slate HounteTns

2 S Hountains on the Papago Reservation, the Acme Cattle Co. Ranch
and the R. C. §oto Ranch, the water depth In seven wells averages 220 feet.
of Sit 1} ' |

est of Silver Bell; Y125 ~RGE | |
¢ reported vwater depth in ons well on the Reservation In Section 25 Is 379 feet.

 Southwest of Siiver Bell; T I3 and 45 - & 7 and 86
. The water depth. In four wells on the Reservation west of the Roskruge mountains
. averages lfg??;'fgla;g,, o o :

West




Hr. Richard ' B ‘ ' - Ju!yvlég.ISEB

t would expact the water depth in “alluvial flath to he !ess than in Aguirre :
‘Valley because of the intervening hydrologic barrier.

The selection of a well site within “alluvial flat” could be aided by the
use of geophysics., The resistivity, gravity snd selsmic refraction metheds are
applicable. The cost of using any of these methods, however, might be prohibitive
for the purpose of lecating one well,

An outcrop of Cretaceous red beds wes found in the west centrai part of
Section 6, T 125 - R 8. The alluvium north of this outcrop mey be too thin to
censtitute a reservoir. That part of “alluvial flat which is outside the Reser-
vation and south of the above described outcrop occuples 4% square miles. fn ay
opinion, this area is the best potential source of ground water within practical
distance of £l Tiro. Without the benefit of geophysical data, | would select a
well slte at the 5ection corner of Sectioms 7, 8, }7 and i8 - T 125, R 8t.

This iocatian is 2.3 miles from El TIF@ plt and 3.6 mlles from the mill,
The elevation at the section corner Is 2360 feet. This compares with an average
elevation of 2030 at our three wells in Avra VYalley. The difference in power
consumption in raising water the additional 330 feet is worth considering.

{ beljeve most of the land Ia “slluvial flat" is pu&iic domain. At least
91 Federal lode claims were staked in Sections 7, 8, 17 and 18 in July and

November, 1962, by one Lioyd miller. These claims could comptacata acquisition
of iand for a wali, power 1ine, pipe iine, etc. )

W. E. SAEGART
- WES/kw ‘

" Attachment

T -1 Kﬁﬂ%ahard i wfatt.,
SR J wnlatt.-
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AMERICAN SHELTING AND REFINING COMPANY
Tucson T #Arizona
July 31; 1963

 WEMORANDUM FOR MR. T. A. SWEDDEN: ~

SILVER BELL UNIT
IMPERIAL AREA
 PROPOSED DRILLING

This will transmit Mr. Von Fay's proposals for extending dril} exploration
from the east extenslion and jmperial areas southerly into the Mammath Mine area.
Although much of the copper produced from the Mammoth occurred as sulphide pods
in mare or less barren marble, Mr. Von Fay believes there is sufficient evidence
of disseminated mineralization In silicated }imestones and shales to warrant 2
1imited amount of drilling.. - Lo e

{ agree in general with his recommendations; however, in view of the exist-
ence of numerous barren Intrusives and complex structures, ore-grade copper
mineralization is apt to be non-uniform and discontinuous in distribution. Since
development of mineable are in the Mammoth would rest largely on the feasibility
of extending the jmperial and Ei Tire pits southward, the propesed dritl explora~
 tion should progress from north to south with frequent evaluation of the open

pit potential. oo : o ~

Jo H. COURTRIGHT

HC/Rw
Attachment = C
- cc:  KERlcherd, w/att, -
. pRJameson {(2), w/att.
SVonFay S



AMERICAN SMELTING AND AEF (RYNG COMPANY
Tuc wpn o - Ariaons
July 30, 1963
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. foquepsls, Pexue
July 18, 1955,

SILVER BELL

W&E‘% ado e, .f{_'f_ ’

B fome@ is ms:ﬁ@ o ymw la tor of am@ 33@ to Mro Fao ‘i?» Eiﬁ.emré '
,;mg&r&iiﬁg the wa&t mﬁiﬁs ared. v o -

@sﬁ;@m& & paskw@m m@ ness the basa @f‘ oxidetion in the m@nmnita 8t a
depth of 170 fest; thus the resulits provided no informatien on the m@m&@
minerelization in the mommonite, emeept for the lowermost 20 feat (370 to
390°) which was probubly well balow the chaleocite zons. Another hole
should-havé been drilled nsor this location. Howsver, I won'd attempt te
explain bevs why this was not dome. At any vate ths area of copper mine-
‘ mlizati mapped 40 the vicinity of Hovth Butte is wueh foo small by
itself to be of interest. Holes 135 and 136 indicated very weak emrichment
far%har @amt ﬁ@mg the zons. Northeast of Coppor Bubte, hole 134 cut about
80% Cu., but the grade hers would need o be much higher %o
m&ke ore in wiw @f &h@ emmmly nAYT

ow limits ghown by the outerep mmpinm

Hesterly, b@y@m E@rth %&aﬁ%, evidonce of mpgm* minamlim%i@m dlmi-
: ﬂi@h@@ rapidly withizz a mlatively DATTow balt of alﬁera%ime ,

Your eomlmi@m mgaﬁing ths prse is the seme ag mﬁ.m the chances
are too dmall to 3&3%11’3 exgﬂ.emﬁioaq

Emzrs V&ery tz'ulyg,

”?eee.é F. V. Blohard ;}sam. m:a rmy S
m E. ?awis - &» 'ver Eall ﬁtﬁ:h Az*zz{maa S
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Salt Take t:ity 1, trtah

Pine County, A Arizone
""Weai; Oxide M-ea :

: “ﬂga;:c?Sif:‘
. Béf’ereneé :.s made to yﬁuf'» Letter of June 22,

It now appears thab I Jmped the gun in 'bmnging up this whole
matter of drilling in the "West Oxide" avem. I have just learned that
three holes were drilled in this aves in 1949. I presume you have cotiia
 posite: logs of these holés in the Salt La,ke files but in case you do not,

N the fo:l_‘!,owing are thelyr eaord;ma‘kes* :

S mele m"""‘h . ME”*‘
LT g s g 283
AR ,:-?;,,'3«36 : 39’509, ,‘-';:2 ]

The be‘ttex' values in all three Qf i:hese holes ranged within .10
and .30%4& Hole 137 entered = post-minersl andesite dike at a depth of 170°
igs hole below that depth give us no 1nfcmai;2.0n on ‘the
in the mo:ﬂzmnite. o

sulphide mne,,‘,-,_:_;

“As it nem' stands s the resvl*ts do not conelusively demmnstmte
£hat no ore Yody exists in this ares but the indications of these three
holes are 8o weak that T believe it very unlikely thet further drilling
here would be worthwhile. &% least T would like to have Mr. Courtright'
- opinion on ‘bhs.s matter 'before any more dmlling is planned. :

' : ’v#hlle we are waiting for a letter from Mr. Courbright; I will
‘ plan te h&ve a closer 1oak at the outcrogs in this srea. -

Youz*s very tz'uly v

g Oriﬁml Sngned By ,
G T Rt

ces J.H C@urbmghtm ' f Ce : : ST
Note 'i:o Mr., Ccmrhrighﬁ' Attached te your capy of this 1ettex* is your copy
. c‘f Your report of Februsry 10, 191;9 which I e::tracteﬂ. from your

~ desls f:r.ie. .
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February 10,1949

arawi%ﬁ ny r@%ﬂf% ot th@ e st @3&&@“ ares.
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_ ‘ in ﬁh& area w&sﬁ @f %k@ @xide ﬂﬁpﬁ%i%, &Agﬂiflﬁﬁﬁﬁ e@ppar
mindralizetion of the dlsseminated type is localized in a narrow
zone which eolnoides closely with the northwest trending contact
botween limestone and ignéocug rocks, the dominant astructural feature
of the digtrict. Ulances for comseroial ore sre confinmed to the
western portion, comprising an ares 1500 feet long and LU0 feet wide.
- Pour churn drill heles are resommended ag an edequate preliminary
test of this ares whiloh 18 Timi%aﬂihy'sima} to four or Tive milzimn

; t@nasmf pﬁas&bﬁ@ ores

@h@ arey euv@r@ﬁ im %ﬁi@ rep@rt r&@r@sam%s a r&lm%ivalv wm&ll
asegment of the northwest trending zone of mineralizetion which is
gzposed for a Glstance of over four miles. The sighiflcant feabures
@f %hiq mﬁﬁﬁ &av& basﬂ ﬁaaeri%&& in recent ?ﬁ?ﬁrﬁﬂa_

8L @ir@ - m*@&arﬁ &ﬂﬁ fiav%ar, July ﬁé lﬁéie :
%ﬁa ﬁxi@a ﬁepasi% - a.%.b@ur%nighﬁ, Ealy 17, 1948,

_“Th@ ares under discussion %@ﬁrﬁ & vary olose resemblanice $o bhe El

Tire aree in respect to ropk types, structure and minaraligatiano
»E@waver, 1% is maeﬂ swal&ar in 8ize.

The kn@wn ﬁiﬂﬁ@ﬁiﬁﬁﬁaﬁ ore meeu%r%neea in,%ka $i¢V@r dell
distriot owe thelir commerclal grade entirsly to secoundary sulphide
enrichment of lean primery material. The chief copper nineral,
aﬁ&égz&it&, is aa&a&ia%aﬁ ﬁiﬁh pyri%a and @iﬁ@f amﬁungg of ghaleo-
'ﬁ?w“* . A , :

e

kS gramuﬂant faatmrs mf tna srea, and more or lasﬁ e&&ra@%@ru

fable of the enkive minerslized belt, is the pronounded northwoesterly

alignuwent of the igneous and a@dimﬁnﬁary rock masseg. The intrusion

- of alaskite, dacite porphyry and monzenite, in the order named, aleong

a major n@r%h@@ﬁ? break in ths Paleozoie anﬁ later rooks, was the

process that 15 malnly responsible for the present patiern. Dilsturd-

- ances along bthis structure, securring previcus te or durlng the
enplacenent of ths intrusive rocks, gaussd en uplift of the Paleozole

likestone mase, the soubthwest border of whieh Torms prominent outorops

m&rxing tha asnﬁaat with ignaamﬁ rﬁﬁkﬂa

%iase 39&@@& na&ailel s%ﬁara, ﬁiw@ing &ﬁeap&yb aﬁ& sgriking
mainly at right anglesz to the northwest tresd, cccur in the lgneous
rogke and aﬂf&ran% $o bthe llmestone sontaetl (aa@ Plate I}s These
sheeted zopes do not énter the limestons snd extend hut 8 f@w
. hunﬁrﬂ& f@*ﬁ ﬁﬂﬂthﬁﬁ t aﬁ iﬁo,

.  ?; ,
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Posb-ninerel andeslte dikes coour frequently, sonforming

Tor the most purd to dhe major struetural trend.

The sheeted gouss and ninoy flssures which brsak soross the
extensive serthwent trending bels of hydrothermal alberstion provided
the prineipel openings in which the lron and copper sulphides were
depogited., Oubsequent ercpion ceused the sulphlides to be exposed
to oxldation, aud now, the individusl chears ocourring in the lesched
gubterops appeny az xlauke sesms of residusl limonite. The spaoing
of thess seams veries Irom an inch or so to several feet. Stronger
minerallization fs usurlly evident iIn arcas of rolatively eloss~spased
sheeting; however, the sheetling may be present, either wide or ¢lose-
apneed, withont nobiceable minerelization.

- Weak mineralizsiion of the “eontuet” Lype extends for a
few tens of feet lube the limestone along the conbact with the
minoralized igneous rodks., The lisestons go affected weathers
Blaeck, in sharp contrast to the gray ecler of the unaliered rook.
Small concentrabions of sopper, as sulphlde or ozids, ossur in the

limestons at, or very agar, the sontmeb.,

‘The attached oulorop map shows the dlsirisution saod relebive
shrangth of copper minerallizetion as Interpreted by the charsoter
and relstive aburdanve of limonite observed in the lesehed ocuterops.
The methed is essentlselly the esme ne thet smyployed in the Oxide
arsg. An sxaerpt from an eariler report by the wrlter, referrsd

- b0 iﬂ:ﬁﬁﬁ foregoling, iz &@ﬂ&'?@@fiﬁ%@ﬁ by wvay of explamstion:

"LEACHED oUTCROPE 0 - L o ,

R 4 atudy of the cutorops over the Uxide ore body
and adJacent dreas dimclosed the fagct thet nobable variations
in Both the colop and intensiity of resldusl limenite were
present. The attached 200-seale meap was prepsred to deples
the distribution and relative intensity of copper mineral-
fzatlon as evidented by oheracheristie limonite visible in
the tedroek exposurss. This chuwsoteristic limenite,
derlved from pyritle chaleooelite,oscurs in narrow seams
apd minute vugs, and posassses & eolor verying from purple~
tisged dark red bo chopolate brown, in contrest, the
outerops over essentlally pyrisie minsralizetion exhibhis

yelliow and briek ved sslors.

) "Bluse-gresn stuing and veinlets, rapressnting
ehryacsalls for the most part, sre prominent in some of the
slaskite ouberopz of the ersa. In these outerops 1% s
considered that the meapge? spount of copper originally
prosent in the rock wvas dissolved by seid leasching and
procipiteted ae gllicate throuzh the neutralizing ofrect

of & loss altered rotk. Suphk srens, elassed se weakly
mineralized, are not comsidered %o hold potentislities in
respast to dissenminased copper ore, regardless of thely
spepobacular appearsntd. j

3.



%mavarﬁ& iiwi%&ﬁimn@ are in&ar%mﬁ 1% %h%
interpretation of leached ouberops: (L) The spavee
seeurrence of good hedrosk exposures is perhaps the
forenceb. Hosdeuts provide the besy vpporitunity Tor
evpraizel of the nature nud intensity of residusl
limonite; 1in the wesmthered croppings, the limonite
haa been largely brushed out by the olements, leaving

guite ofben nothine more than an obsoure “desert pollsh?
f The transition fron wesk to strong mineralization ia-
of a gradationel nature; all shades and intensitiesz sre
prosents thue, divisions betwoen clrssifications nusd
he erbitverily epplied. (3} The surfaee sapression of
& &in&r&lﬁz&ﬁ aaﬁy in ﬁﬁ% ma@&%a&riiy & vertiesl projection.”

EICLORATION POOSTRLLITIRS:

48 indicated on %h@ auaﬂrﬁ&nging maps, the ﬁtrﬂngﬁﬁ% sopper
minerelization ocours in 8 rather ngrrow irvagaiar-zan% ertendlag
fﬁr a distanse of 31500 faef aldug the major structursl Bresk. The
largest pertion, the westerly helf, is 1500 feet in length and 400
rsw% in sverage widih. Assuming sn average thickpess of 100 fesd,

bhers 1s room for e possible 5,000,000 toens of ore. This ssiinase
iw @@nsfﬁaraﬁ to be opbinlatic in view of the spolly neture of even
the best sreas of mineralization. Alse, the pubersps exhibliy in
Eﬁmﬁ?&l & weaker "tone™ than %hw&a ﬁ?%“ the @ﬁiﬁa-daﬁﬂﬁi%a

Cuteide the areas Gf ﬁﬁr@ﬁg&f mmmeraliﬁaniam nobed on the
ﬁﬂ@gn the shanves for dissenminated cophey Gre COOUTTENGS are HO0n-
sidapad to be prasbleslly nil. Wild Dog and Copper Zutie display
gpectacular green stains, nu& shaw wory meager amounts of resldusl
linenlte ~= gf any ¥ind.,  Oi4 hole Ho. L2, &OU Teet ik dapdh,
and loeated in the saddle ﬁ%ﬁ%@aa the two bubttes, out 95 feat of
b sopper at 35 feet. The prosence uf @&ggwrwhgariﬁg ghears,
socampenying a ralher stromg veln, in the saddle quite likely
gosounts fﬁ% the ore grade material encountered in this hole.

za the area @ﬁ%@nﬁiﬁg (beyoud the map} northwesberly to
£l Yiro, mineralization ls @x%r&mﬂly maa&ﬂ 0o ﬁ@m&¢%iLAﬁL@$ are
. @ﬁﬁafant h@reu - -

Avout Tour ehurn drill holes are reguired bo bost, in &
preliminayy way, the wesbarn nortion, whieh is the only part Shat
even approsmches 4l wensions requisite for sonmerelsl ore. These
proposed locatlons ave spotted, as shown opn the map, on either slde
ol the canyon east of Horth Emﬁta. The selection @f these dpill
sites was governed by twe obleckives: Yo gross-seebiop the long
- Bxis of the aaamﬂ ﬁﬁﬁ o %&kﬁ aﬁv&aﬁ&?& of the meaﬁ fﬁv@raﬁla terrain,.

| Hols Ho., 134, laaakad ﬁﬁ% th of Wild Hog %u%%aﬁ reachad ﬁn@

shalaoeite zone at 110 feet and ie now at & depth of 150 feet.  This
‘Bole and a lmea ion z“fﬁ 50u Test westerly, are twe of a series
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ra@ammaméaa %3 ﬁr, E@rr, Whiﬁh Wﬁrﬁ ap&saﬁ at ﬁﬂﬁﬂf@ﬁ% iﬂﬁarvala
aslong a line extending Trom ohurn dri il hole HWo. 73 [southeast
serner of the mapl %o Horih Butte. Sowe of those locablons
{hased on rosk ai%ﬁrm?xaa} falL in or peay the avmgﬁﬂmlv nérrow
zoneg of copher bingrallizetion ax t&?ﬁiﬁ% eastorly fron the saddle
north of Copper Fﬂ%ﬁe- A8 p?@viauﬁzw gbated, in o memorabdum
of lsocember 22nd to Mp. D.J.Pppe, the ﬁamibi?ﬁitv of finding a-
ﬁmﬁmﬁwﬁ%al ﬁa&n&ya h@%a iw ﬂﬁfzﬂ*ﬁely r%mﬁ%%a

IR %Wﬁ‘ very truly, -
 v@§$;i%ﬁ&$$¥§&%@i N
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Amevican Bmelting snd Be
- /600 Crandall Building . - .
§elt Leke Oity 1, Uteh =

" Deax. sir'

~ In regard o our telephcne converaa'h:.on this mornimgthe a‘beve 18 Ghe -
subject heading of a report dated Februmry 10, 1949 by Mr. Courtright. The
veport conteing two attachnents: An outerop map and an aresl geologlc map.

Messrs. Lcerpabel, Pope and Lendwehr are marled for copies 80 presumably there

.. &re two coples in the Sa:l.t Lake i‘iles. ) However, 1f a coz_zy cannot be found we
e can yreyare iane for 'yeu.- o ' -

Sevem’l years ag0, T ““S“ail:? looke& over some ‘st the outcrops in s

"West Oxide" ares but I 4O not remewber them well enough ‘to make & comparison
Wl“th the outcrops in Nor‘dh El Tixo & Where we are presezﬁ:ly dmllmg. _

o 1 lmow of no mfomtz.on acquire& in reeem; yes.rs %m:.ch 'cmuld alter :
any of the op:.n:.cms expressed in this 1049 report by Mr. Courtvight axcept
 that he limited the number of proposed holes %o four, partly becsuse of the
difficulty of building access roads. This matber of road building is not-

- as important as it wag at the time of Mr. Courbright's veporhk; theérefore, I
believe at least two gdditional holes should be drilled: One on the south-
wegterly slope of North Butte at coordinate 30,T00N-22, 55015: and the o’hher

: near the Bs.nube AGi'h a:{'. i ,oz'é.ma.te 30, 5251@-—23 ,STSE. o

. As I explamed to YOy ff:.he men st Sn.lver “Bell have pla.nne& a:b 3;east
four more holes to delimit the immediste westéfly extension of the Oxide
Pit ore body. The locations of these four holes seem appropriste to me.,

' If any of ‘them penetrate significant colums of ore, additional holes may -
 be nesded. After this program 1s completed, the rig could be movec‘i to ‘hhe
. '&rea. ﬂesigm.ted by ﬂourtrigh'b as’ "Wesﬂ; Qx.uie ¢ :

Althou rhﬂ s not impartan’c that we krmr ;provnptly whetner or noﬁ
this "Weést Quide" 18 an ove body, it would seem moye aoavem.ent to flnll
- *bhese holea BOW rather than at g later aate. S
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@ .. VESTERN MINING DEPARTMENT
T ‘S8lt Leke City, Utah .

ey 19, 1955

AIR MAIL

S Mx. - T A Snedden, Manager :
: SouthweSuern Mining Division’ '
) American Smeltlng and Refining Company
813 Valley National Bulldlng
‘ Tucson, Arlzona o

SILVER BELL UNIT
SILICIOUS SWELTER FLUK .

 Dear Slr

, . T am enc1031ng copy of Mr. Tlttmann S leuter to e of May 18th
'relatlve to the p0531b111+y of developing at Silver Bell a supply of "
RV oxidized ore which could be used for converter'flux at El Paso. You ad-"
07 vised me yesterday by ‘telephone that during the stripping stage considera~
o 777 tion was given to this problem and at that time nothing could be found
that would be suitable: Neverﬁheless, I thlnk We should glve this matter
) _further con51derat10n as ‘time permlts, -

' : I am autachlng for your confldentlal use copy . of Mr. Kﬂzell S
'_1etter to Mr. Page of May 13th relative to the possmblllty of devenglng
'5111c1ous flux at the Toquepals deposit This letter has reference to-
their so-called "minal analysis.” No ‘doubt there will be some experi-

‘mental work as a result of Mr. Kuzell‘s ‘idea, and if this is successful,
. theh possibly it would give us some ideas to use for: con31deratlon of h
”-]p0551b111t1es at Sllver Bell.; .

, '~fvff§_tfﬁl&~§5urs;7

F. V. RICHARD

V. Rlchard

l?EVR +bm
Encls. (2) -
ce: B. McL Tlttmann

b
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 Salt lake City, Utsh, May 18, 1955

- Mr F.'V. Rlchard
"~;‘Salt Lake Clty ‘

, Déar Siffy

‘ Conflrmlng our conversatlon, there may be a poss:Lb:Llity

of supplylng some. oxld;bzed ore from the Sllver Bell ares which

would prove morye - proflta.ble at El Paso thad the present converter
flux. Assuming that the rock was" highly.altered so that all of -

~ the alumina would be present as. sericite, flwc contalnlng 70%
“silica or bettér and 14% alumina or less should prove satisfactory.
Assumiing a bauling cost of $1.25 and freight of $2.75, the flux would
‘have 10 contain nine pounds of copper per ton to break even with the
' present flux. There 'would have to be add.rblonal copper presen‘b a‘c
Gfa. prlce of 32 cen'bs a pouncl to cover ‘the mlnlng cost.

S

i you are able to devéop a.nybhing that conta:r.ns sufficient
‘ copper to look a‘b‘tractlve on the above basis, we should have '
jisamples in-ordex “to determine the mineral constltuents before

g ma.klng any a.rrangements for sh:.pmen*t. S

Yours 'bruly,

/s/ E. McL Tlttmann *

‘ E. McL TITI’MANN
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Bl ~‘l®;g :

,‘_‘mamm AELTING m RE?HJ&& oOHPANY
‘Tueson . &rizons
T December 20, 1954

} _ , _ Srilliﬁg Pr@gram ‘

ln acew&ama wi“{:,h %shez mqu@st in M:t'. T, Vo Richami' 8 leirkear ui' ?vaember
19 to ¥y, FPops, the fﬁllmzmg are my mcamﬂndatmm for a gi;zaj&gg program of
' preliminaw axplwatim in’ the Horth m T:Li‘@ areas ' -

Irx hiﬁ mpmrt of s’%.usmst 20, Mr. Evans eu‘blma@. mm areas ae ‘being favore
able for exploration, It is my wderstanding that he did not intend that the
limits of thete twe arcge neceesarily would also represent limite of possible
ore. Rather, he consldered these two areas to be the most favorgble for the
oceurrence of mauemal of ore grade and tomnage. If ore is not found in either
of these two aveas, exploration would not be worthuhile elsowhere in the sufrounde
- ing slterstion.mineralization zons., I ore is found in elther area, it msy have
o ex‘tsem cmtaiﬁe af th.@ outlines shown on Bvans' map, , B

There are a number nﬁ‘ alci cmzm e‘lx'ill holes :m t&ma arfea, somé a:t‘ which

" show intercepis of commereisl grade snd thickness. The earliest holes in the

£l Tiro ore body proper were part of thi¢ seme early drilling program, Presumsbly
the ssme drilling and sewpling procedures were uged in both the El Tiro and

Horth Bl Tiré aress, The recent "mpasurement® driiling of the Bl Tiro ove body
has ghoun thet the assey results of the early holes were as much as 40% too high.
It is not possible to derive an sceurate eorrection factor for the driil hole
gssays in the North El Tire area; bub, if the old assays are substantially on the
high side, we will pm‘i:ab 1y £ind 'that the m:mamlizatwn actu&liy will e commer=

o cially marginal. R W P

Begaréleaﬁ* of whe’ther the assays ars toa high or not , they indicate 'that

thé chaleosite has erratie distribution, The ouberops alse show thet the chaleocite

hae a spotty ocourrence, These tws indlicated conditions - marginel grade and
orratic distribution of chalcocite —— are tho principal factors cohtrolling

the extent of preliminary drilling, ‘Pour or five wide-spaced holes slone would

‘not provide s satisfactory indication of ore possibilities, Mr. Courtright

agreos with me thet 10 holes would represent a minimum requirement, If as few

ez balf of tlese holes penetrate material of noar-commercisl grade and thickness we-—
bay, 50 at 0,758 Cu —— a more extemive drilling program then would be in order,

The poswmna of these 10 hﬁl@S ara shown on the attaeﬁesi sepia print,
‘Ehis print is intende& a8 an marlay cm. Mr, Evans' maps

A ra'bhez' axtensim amomt of road buildinr' g:;rcbably will be raquir@a; but

' no dontour map is available for the ares, and the pmbable positions and lengthd

of rosds cannot be estimated by using Mr. Evans' drainsge map, The 10 proposed
locaticns shown on the sepis overlay can be adjusted hem, gnd thers if this will




N B T RO I K. 77 SR
Lo T e . e T e T " Pecember 20, 19:
g ‘. Hemorandum for Mr. T. A, Snedden

serve to refiuce the expense of roadbuilding, However, this moving of locabions
should not be done haphazardly because in some cases the position of holes is de-
termined by the strike of structures, It Is suggested that the 10 loeations first
be sarveyed and marked in the fields Then Mr. Courtright or I can meet in the field
with My, Meen, or vhosver on the Silver Bell staff will be in charge of bullding
:he rgaé%a and drill platforms, and determine what changes should be made in the

- Joeabions, o i IR - :

There is a further suggestion in regard to surveying these locationss
Evans mapped on serial photographs, the only eontrol then available in the area.
Therefére, his geclogy is tled te features such ss drainage, shafbs, and dumps,
Due %o distortions in the photographs, the geology in some places may be plobted
somewhat out of its true eccordinate posifion, Consequently, the surveying to
locate these holes in the field should net be done strictly on a coordinate hasis,
Instead, the locations should be tied in (probsbly by stedia) to nearby points

- such as chafts, roads, drainsge confluences, etc, which appear on Zvans' mope

A depth of 250" will be sufficient for most of the holes, but a fow should
- be drilled deeper, Total footage is estimated at 3300, There ave no partioulsr
geologieal questions that require diamond drill core for smawer, 56 churn drilling
would be sdeguates : : y :

e ¥r, Richard has asked for a cost estimate, "fhi;s can be more ’appmpiiately
‘made up by the Silver Bell staff after the road network has been planned in the
fields S E B DR a

v , _ » 4 Original Signed By .
e LT e s T e KoRohard o o
RRsar " KON RIGHARD
* Aptachments  Bepla ovérlay o
ec: WRLandwehr with atimchment..

DRPurvis with attachment and a copy of Evens! report with maps
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AMERICAN SIANG WD REFEIIG Copay

wehs, "Glaf Geologist
ftiee

< E%éwﬁi‘xf;ﬁ | g T ‘. FIE TR
. Hevewith uve iy, Bvens® report emd maps of the Nowth E1 Tire aven,

S In the pest, some resonnaisganes work wee done in this aves, but dgm
talled masping wae not eurried out heoouse the potentislities mppeared to be
relatively poor as eovpared to the Oulds and Z1 Tiro arvesz, A vaviaw of the
ared was wade early © this yenr, MHinersl ization snd strsoture wave fomd to
be more Zavorabile than was ordginally thought o be the ezse, Gonseguently,
deteiled situdy sppeared warranted. Hr, Evens hag nay campleted thie work,

He wse careful snd thorm g8, and his veport represents o tound ewmiluation of

: " He coneludes thet the somirvenne of ore grade vaterinl iz Indlested in
this sres, and ks d4vacte attention So Wb areas vhere exploretion drilling
should be inftiated. He axpocts that the ore will be spotty and low grede,
This impomes two facbory which will have a beaving on g drilling programs

(1) Since 4% can have no effect on the present mining progrem, the totel data
on grade and bounage of any ore probably will not be nesded untdl nining ad
Ymide and E1 Tiro is about finished, (2) Betouns ninerelization is spotty,
heles witlmtely must be clove-upaced, . o e

o ~ &p fulfiliment of annusl assessment work requiranents on the group
6f 33 claing nov being staked to cover the favevable eves, abuut one chuwn
drdill hole per year con be drilled The gsost of this emn probably be corried
by the 81lver Bell cparation without special sppropriations Unlése the asmy
resulds of these preliminavy holes are quite low, whieh is unlikely, & substan-
tlal deilling progran eventually will be wequired, : FR e

=

. Yours very truly,
Y < Original Signed. By o
A &(.mafhardf '

m“;‘m B
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m’m‘m W’i‘m& ,;j R
-Tueson :

i fjnm Kenym aieham, Ohief Geo: ~°giﬂ'b
<o Southwesbern Mining Baparmﬁ
. ,‘mgsm ﬁﬁiﬁs L

Eear sﬁ.ra

Eemwith m the mport an a gemlagma‘i stady zaf the ares n@rﬁh of Bl 'z‘im
as requested by you in June, 19%4. You asked that I weigh the significance of the
eopper mineralization in the ares not enly under present eccromic eonditions, but
also consider that future deval@pman'bs may pamit mining of 1war grade ore than is
'nmr p@aaible. - v

Es.gmean days, baﬁween June 28 and August '?, were sgen‘a in fiald mappfmg@ This )
" 4neludes two days with Mr. J. H. Gmtright on a reconnaissance of the group of low
Mils west-northewest of the zone of alieration., The remaining time was spent wapping
within and adjacent to the wone of alteration and minevelization, The region south
and goutheast of the itlas camp has been desoribed in previocus reporbs, and the geology
~ has bean ﬁakeﬁ from them ﬁa aamplete the pie’bure wiﬁzin 'khe banndaries of the m&p@

In adﬂitian to deserihing the gaol@gy of ﬁh@ re@m& narth of‘ El *I‘iru, it s
undertaken in this report (1) to measure the strength of copper mineralization within
the zone of alteration; (2) to determine Yo what extent the zone is concealed by poste
.mineral alluvial and voleanic formations, and what is the likelihood of the existence
of a buried deposit ?zmaath thﬁ.s emmr, ami (3) to maka reemenﬁations ralative to

i‘a%ra%la aredss . . ) L o

The regie:z awareﬁ b,y 'bha repert s.neludea tha ﬁortham ‘end of tha Silv@r Bell
zone of alterstion’and environs, {(Please refer to Index Map.) It can be divided
tepagmphicaﬁy 1:1% 'bhe aast and west hﬂls sepamtad by a hanﬁ oi" shellow ailuﬁm

T :.:ist of pi vimza repmm mat'mﬂ‘ta@ __ ,ferreé *&m |

- Index Map - IW = 50007,
3o Godlogie Mep of ‘Hoxth El i‘im Avos zﬁ L 609".

be G:mm drd ksala assay mam,

’fha Narth El Tiro zone of alteratimn is a eontimmman of the main Silver Ball
Zone, It is simllar to the rest of the zone in that hypogene sulfide mineralization
consistas of pyrite with minor amounts of chaleopyrite, and deposition of these minerals
is eontrolled by systems of eiasewa;aaead jolnts, On the t»mole, eappar sulfide mingralie

aabi@n m af Imer m%ensity ’ﬁhan to tha amth.

4 - . Tuo gones favamble for explumtion have been autlined@ Gne, 3000t ‘by 1s00v
in size, is baged ‘largely on the assey records of old churn drill hales which indicate

© ‘a blankﬁt of enri@hmant 72 i‘eat thiak &veraging 1«;@% Gua T.‘he aaaazf remrda are af o
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C

questionable reliability, The other, 3000 fest by 1110 fest in size, is based en
tirely on the evidence in leached outerops, which indicates a low grade enriched
zone of possible future dmberest, \

© The northern end of the wone of slberation turng sharply westward and dise

- appeara benssth ol luvium and post mineral voleanic flows, It 18 narrowing rapldly
and ig only weakly mineralised so the poesibility of an important-sized continuation

 under ¢uver is comsidered elight,

S7¢ ASARCO mining elains eover only the soubhsrh postion of the North E1 Tiro
alberation gone, Claims ave now being steked over most of the remaining ground,
The two favorable lecalities will require drilling %o test their possibilities.
Inasuuch as any mineralisation encountered is expected to be marginal in grade,
there is nothing urgent in the aceumulation of exploration data, One drill could
gradually provide the required information, and ‘the work used to mest the anmugl
assessment requiremeni of the new claimg. - .

In dilling tho northermmost deposit especiaily, it should be taken into
account that under such conditions of extreme irregula rity in mineralizetion, the
ares of influence of any one hole is small, Therefore a vonsiderable mmber of
holes may be'needed, . e y

. Distriet geology has been deseribed in several previous reports and need
not be reviewsd hergs * 41l of the rocks identified im the area ocour elsswhere
in the districh, and no anomaleus age relationships were noted, The many references
made to the zone of alteration and mineralization has made it advisable o refer
4t sinply ae the "zone of alteratiome, - S '

| " Large blocks of Palectole qﬂéﬁﬁiﬁaﬁg’ and Yimestones oceur as pendants in
igneous rocks. Due to their relative resistance 1o érosion they fom ridges and
~ hills, Roughly, they mark the southern limits of the present study,

a ééﬁtl?%iﬁ%héaat#ﬁipiﬁng beds of indurated siltatones, shales and arite
form low knolls surrounded by alluvium northwest of the mone of alteration, Similar
rocks south of the Oxide pit are of Gretaceous age. . ,

- ' " The northern tip of a large oxposure of alaskite, the oldest of the Laranmide
intrusive, borders the Palsogzoic sedinents on the southwest. It is of minor ime
-portante hers, but is the host to much of the Bl Tire ore to the southe
in cdntact with the alaskits on the northesst is a large mass of dacite porphyry.
of conssquence in that it 4% the mein host for mineralization, I% is continuously
and extensively exposed %o the southeasts, I _ PR

*Thé”éé; reports 1189& mﬁsﬁextensi.velyas rafarenees are 115;%& irx“hhe Lppendix,
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' Andesibe perphyrg borders dae'?%e pesrphyzy on ’c.ha mrtheast, and ePops out of
‘bhez alluvim f-a the nerthwesﬁ of the zone of altamtion and aisra the wes% hills,

ﬁemly Rorthoto-northeast dipping ﬁaei%e agglameratﬁ i’ﬂmm and pyro laaties)

overlics uneonformably the andesite porg e It foriie the stésp hills nerth of the
| mme af alteramm, and the eentral gm* of the wesh hills@

ﬁmz@ni be ia tha ymgeaﬁ of the ym»mineml in%rumives and is the second
maat sbundmt rock in the sons of alieration morth of Bl Tiros In many placeos it
eontaing euhedml erystals of quarts and ean nx’eparly be oglled a quartz monZonites
It forms roughly eirveular, stookelike bodies of various alzes, and narrow, steop-
dipping o vertiesl dikes@ Being less resistant Yo erosion than surrounging rocks,
“the ‘larger bodies form bopographie lows, The stoek north of Jesuit Hill is largely
mvemd by alluvium, s,w e:ztenﬁ beimw inéicaﬁeﬁ by zmmmus pma;aecﬁ ahaftsg

R few NATYOW 1 mhanafthwssﬁ ﬁmndmg ancieai‘ﬁa dikes oub alaskita, ﬁaciﬁe
porphyry end mongonite, One largs diks of rhyolite porphyvy cuts dacite porphyry,
The andesite i 8oft and therefore easily eroded, and only exposed in cute and stresm
channel s, '“ha rhynlite parphyry .is mm ami fams a 1%’ but sharp, pmmment ridge,

' Red m&ieﬂmr 1&%; a:maps au'is in the’ allwium ,just beyemd the norﬁhwestemast
exposures &f the sone 6f alteration, and in nuwerous other places in the contral band
of alluvium, Gently northeast-te-east dipping beds of vesicular lava, dense gray lava
ana mterﬁ@ﬁd@ﬁ coarss maanie mbble f‘mm ‘t;he mrtheastem part of the west hills,

The een%ral area iﬁ eevamd by shallow, unconsalida%eﬁ allummn of regent ages

?@afng thi.@.s araa mrth of El %’iw haa mmplrs-baﬁ t-ha delinea%ian of ﬁh@ Silver
- Bell gzone of alterdbtion, This raugm:y "L" sheped zome, over seven miles in length,
trends westerly from the Oxide orsbody end eompletes & northward swing south of B
Tiro, It maintains this northerly direction for epproximately two miles, at which
place it berds abxuptly west and pinches rapidly. It crosses diagonally the northe
wesh tranding alaakite«ﬂaem@ pm'ph;?xy contaet, and to ‘aha north lies whal:iy withm

Eystens of e 'mﬁ@wspaeaa pamllel 3aints havs at%ained & remarkable aegree of
develnmantf’thmugmut ‘the Silwer Bell districts They ars considered to be the most
important single siruectural element within the zons of slteration, They have localized
the depositicn of tho sulfide mineralizaetion, and also appear to have controlled the
emplecement of the monzonite and pebble dikes, Their initial development probably is
pre-monzonits, Yot the monzonite itself is jointed, im&z.aa%iag a continuing action or
reguvenatim af the .wint prcaueing fareeaw -

In ma i%m'ﬁh El ‘E’i:m ores individual jaints are ssmmanly 3./53” thick, They
. exhibit considerable divergene@ in strike, ard are, with bubt winor exceptions, steep=
a dipping %o vertical, in a broad cense théy can be divided inhtc two main systems
4 whieh appaaz' to raﬂ,iate autwarﬁ fmm ‘ahe tw largcast msmﬁ.ﬁe Emdiesa Divergence in
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strika is move pmmumw anéi :Snmmmﬁm;s am mom eommon in a m@rthwesﬁ trenﬁing
band eroséing the cenbter of ths wone of alterstions, The most extensive developmend
of olosely spaced (2-4 inch intervals) jolnts is in tho northern system just east of
th@ menmnite, T@ the aauth ’ahaae zones ara smauaz* amﬁ aparad:ie@ ‘

?&n onite . G LR R |

' Emztmi%e wag in%méﬁéi imsa ’sha aaa%ﬁ _a.‘ Y aw‘i i‘omad two larga and
several small, rudely eiroular bodies, and nimerous narrow dikess, The marked parallele
ism of the dikes and joint p}.ane:s s%mmgly augge&ﬁa i‘.hat the 3oints controlled the

empianmant of the aikeﬁo i

’ 'i‘hesa ara ganemny naww, am& eampased af mﬂeﬁ p@hbles of éaes.‘ﬁe §arphyry
in a ground mass of the same material, In the viainity of sedimentary rocks, guartzite
pebblaes ave prosents They are widely scattered throughout the zone of alteration, amd
oceur in the sanme vianner as the monzonite dils s - that ia, parallel to the joint
planasa« ?raﬁaus worimrs canﬂ:miez’ %ham tﬁ‘ ,intmﬁive origing

- me p pa iﬁ lncateé in the center mf the 20ne aﬁ‘ altaraticmg It ia irmga%r
in wﬁine and eomposed of ¢oarss, angular rotated blecks of dacite porphyry. Serieite
alteration is notably stronger within snd adjacent to the pipe than in the surrounding
racks, indleating it serwed as a chamnelway for hypogens solutidn, Chalevcite after
limonite is present in mederate amounts, Another pips is loeated just northesst of
the Usion Mine in daecite porphyry, It is emposed of eoarse angular blocks of daeite
porphyry and minor quartsite, This brgocia forme irregular passes in and bordering
a roughly eireular body of quartz movammite, The pipe apparently served ag a chawnele
way for the later intrusive. The pﬁ.pe :I.a mcdammly altareé and cen‘bains smﬁe lmanita
after ahalamiﬁm : , L '

‘i" £ eansiats af narmw, &inear, moderate Lo steepmﬁipping Bones ai‘ finely
erushed country rock., Occasionally such breeeia is formed adjacent and parallel Yo
monsonite dikes, Weathersd surfoces with Seatberad munﬂed fragxmnts fmquenuy

‘ rsaemme pa’nbla aikeaw o ,

) ' -ul i*ex mimraliﬁatim am‘l accempanying h;rdmthaml aiteratim proéue%s are

widespread in & Zone averaging 5000 feet wide and narvowing to 1400 feet wide at the
northern end, This is a continuation of the main Silver Bell szons of alteration, .
The eastern boundary is noxwal to jointing and ragged in outline. The western boundary
is lergely concesled by alluvium et ite wsi%iaﬁ m inéieatad by seat‘wre& @mps

: an& ﬁha&mw mrkingsm - ‘ . . _

o ' : vf"*-iielss 5.3 mmitea to a fw suri‘aee empamwaﬁ and dump
mat@rial from several shafts, Most of the Imowledge about sulfide distribulion comes
S fram the assay vecords of the 42 churn drill holes lotated in the avea, and by intet
" 8 pretation of leached outerops, The lattar comsists of mapping the distribution and

quantity of reddish-brown to maroon colored limonite s a means of indicating the
3 ' former strength and distribution of copper bearing sulfides, Reddish-orange to yellow
limonite refleets the distribution of pyrite. Mapping of this kind was weeful in

a | delineating the Oxide and E1 Tiro ore wones, Previous reports on those aveas thamughly
diaeuas tha thaaﬁea inmiveeéi, and ’hha applifgatian and limita%ionas of tha meftheé@
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- Pyrive 1s easily the mosb abundant sulfide, It is wideéspread throughout
the zone of alteration, and was found beyond the borders of the zone in fresh dacite
porphyry and monzonites 1% ocours principslly op the joint planés as scattered,
minute erystals or as narrow veinlebs typically 1/8" in thickness. 4 rare case
- of banded quarts and ecersely crystalline pyrite forming velns wp to three inches
thick in apparently fresh momgonite, was found in dunp material from a shallow
shaft west of the sone of alteratitn, 4 relatively small amount cccurs as  dissemie
- neted grains of the igneous vogksy . RN o

Interpretation of leached outorops indieates the former distribution and

- quantity of chaleoeite in the enriched zonee It is assumed that the distribution .

of chaleopyrite in the primary sone is essentially the pame, Chalcopyrite scoompanied
the deposition of pyrite, but in very minor amounts, Most of 4% was deposited en ‘
the joint planess 4 miner amount eceurs in true disseminated form, mainiy in monsmonite.
Perhaps the lese dense, granular nature of the rock as compared to dacite porphyry

- facilitated the diepersal of the solybdens, - =~ , A :

© " Holybdentte, as mmall spacks, ocours vith pyrite and chaleopyrite in exe

Serieite, a product of hydrethermel alteration ascompanying hypogens swlfide
mineralization, replsces the will rock of the mineralimed joint planes forming
narrov (typleally 1/2-ineh thick) zones encloming the sulfide—quarts veinlets, Dikes
and smaller irregular bodies of monsonite are often pervasively sericitized in
areas of siropger minerslimations -~ . R o
Gtrongsto-moderate topper mineralisation ocours typleally im narrow {1 to
15 feet wide) talmla® or lewticuler shaped mones separated by lower grade pyritie ,
- vock, These lenees are characteristically in aveas of close~spaoed parallel Jointing,
¥inor groupings of tho lenses ccour in statbered instsnces throughout the gone ¢f

AYbera ﬂﬁng

. 4t the north end of the zone of alteration, systems of close-spaced, parallel
joints are especially well developed, end lenses of moderate<to-gtrong copper mineralie
zation are relatively numerous within an oveleshaped area 3000 feet long amd 1100

feot wide, The long axis is parallel to the trend of tha zone of alteration but
‘normal-to the clove-spaced gtesp=dipping joint planes,. , .

. It 4s cstimated that the enriched zons may average Opd to 0,68 Cu, Thus
it is considersd favorable only in the svent that future developments permit the
mining of lowexr grade ore than is now coneidered etoncmic, , o

B Theexkrmamegtnarity of copper mineralization as ovidenced in the
leached outerops ls probably reflested in the enriehed mome, for 1% seems unlikely
shede .. T N ST

. hﬁ?@ ‘bean a& ifeitt P

& second favorable sone is indleated by the ssay results of old churn drill
holes, The Imperial Copper Company and the Oxide Copper Ggmpany drilled a total

3
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el

of sé  heles 4 ths sres dn 3,%*? mm‘i lﬁ‘}m """m soeny Wﬂmﬁﬁi@% Pov 811 %ﬁﬁi@ﬁ% is
aveilabls {visawe veler 4o omylets record &n appendis], and the lommtlon of 511

et L7 4¢ kmows, While mapping, 14 oF the 17 vere Joented in the figd, % 4g
posaibls by wrious means b {dendify deven of the 14 with e faly dezres of pomwaoy,

@%& m@m t@%m am@igﬁ&é azal;wa; an @3@% ﬁﬁiﬁmﬁlﬁ @mw

T

%@ foverablo wone is indlested ‘é}gf a m@ fﬁf mm %@1@3 (é‘.g B, o, 1§ 3, 3

18, 19, smﬁ 243 in an eyes 2000 by 1%5} fout Sn slze, They shiw an enviched blanked
af @3’?“'& 2 fwelt thick, sveraging 1.07 Ou, lsashed vap = sook sroagen 72 foed thiek
ami eemmgw Do 3% Cu, (Baped on apotly spsavs). The gmﬂ@ of the primazy sone s

o4% Cu. Resulbe of sarly drilling by thede seme ez«.w nise in the Dyide awd Rl Tire
@m badlos wore Tound %o be wareldeble., Budh may be Yhw ceso hevs, but untll this
is proven Yo be %meaﬁ %%:w m% by zaﬁ%}b@@ﬁ e iﬁ%ﬁ%@—‘lﬁiﬂﬁ s enviched monp of poselble
, %@Mﬁ&i@ glse aig : : ,

" pstll holes Homy & mﬁ‘a ‘? (ia:ﬁ?ww& ;!mﬁim} are %@%@m e two favorebls
%m% and e:m%ﬁﬁm iﬁf} ‘*'m’% o L@’%‘E @tﬁ @mﬁ ¢ fesd s&f lsﬁ’?% By mwgm@ﬁmw

The Ea; ’mwﬁm @f %m ?awmzs‘m mﬁwﬁ %ﬁg&&%«ﬁw&m e %ﬁ%‘mﬁm e in
whieh no holes huve been drilled, ave mob rigld boundaries, but serve o indicate
foonl points Deon whileh m@wmmm Bﬁ%&ﬁ &mmg m%&w '&%ma Timite within which 4%

- Am %o be gondushed. :

it ;.zga mm sapoguve of daelts ,gzm:»’mw surrounded
By &Ezﬁﬂm‘% T z%zi B weslk aﬁ,wmmm o Y evuth gredén dnte frenh rool %o the
north, Miseranlisa¥iow is indlested %0 be werldy pyritis, A fov spocks of wolybdenile
were oeoh, 08 well oo seall spounts of eopper uxidess, This may e & Branoh of the
wm:‘m @‘mﬁ» o an iﬁ@:ﬁa a% mm&mmwo In gither enso 4% ﬁ& @Mﬁﬁmﬁ %f 8o uzazam%@m@@

wm w m;ma&%s of %hea mm Rene ﬁaﬁ’ a&%&mkm show 1t %o be

ap;m@xim%@ly m}v fout wide and varrowing 5o the west ap 1V dissppesre Banesth
alluvimm and postendinerel voldanie cover, The lash eveps, consiobing of mwll lsisnds
in the «f luviwm, show poorly deweloped Joln%s and week Wx%ia winsralisetione. 4
reoonnulopence of the Bille to Yhe weeb showed ne allerution in the Wwsemend vooke
areopt Por bus seell, wery wesk spobe 0f ns eonsequénce, From this evidwnse 1% is
eoncluded thet the coversd seotlon @ﬁ" -&m 600 of al%mwm gmbamy eentalng no

, éﬁp@ﬁi% @ﬁ’ @mmzwi mﬁm&. s

b %mw& %zy 13‘,, 5 o

| g?u gl %’%Zﬁﬁ

&ﬁ?

o msamms «@?mm% %
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W memz-a, Kanysam ﬁwﬁmgkﬁ, 3. H, St’mcﬁum and Minamliza%iom,
- . Sllver }3@11, Mimn&@ ki ebmary i 1954s {8=1.1) :

: f;j:f;mwham, To Wo . Atlas 1»“*" Mamh za, 19%31@ . {;Aﬁﬂé@l%l) -
_;mem, Ta W amer*aeu and Visinitys  Aprid 14, 1953, (5-1.1)

'ZVSanrﬁright, a. T, 81
' apr

- Bl 1, Porphyry Gappar Mhex’alizaﬁwn.
o 7 1%% (S-La3)

?iamz-, N ﬂf. 4 a lver Eaii; East dves Expl@mtian.
: E‘eb,,. By 2949, (S.1.1)

--'Gauxtright, J, H.~ sﬁiimr Bd 1, Yiest axztids" Ares. Emplamtim. :
C Eebmm 10 5 194’9- {6-1;1)

| Mﬁhﬁ%’ﬁs E‘W@ﬁs Piayter , 5. 0, Stiver Bell, E1 Tiro Bxe
;almtian; July 26, 1948, {5..;,;,1} .

Geuzstmght, ER E. Sllver Bell :@xﬁi@ Expiemtion,
J’iﬁ-}? ;17, 1934@89 = {Eﬂiglx RETET BT

}K&ﬁgsbm; H s Batwistle w5 Sohnits, Harrison, |
R f%ﬁiéw Emd! : ﬁe;wﬁits af silvgr Bau, Ariaana.
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