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A:',~,~ICRM SMELTI~.G AND REFI~I?J~ CO,"IPA . . . .  

Tucs on A r l  zona 
October 29, 1969 

J. I-Q. C, 

OCT 31 

M r .  T.  A. Sn~dd~n 
Building 

D e a r  SI r: 

NV.E-% 

0 C,T ~ t 1969 
COHPUTEP, IZE9 PIT DESIGN 
EL TI hO EAST E'tTE~SIO,~i 

Attached is s copy Of a comparison beZween a co-,,~put:= 
e r i z e d  p i t  d e s i g n  and t h e  a r e a  of  i n f l u e n c e  d e ~ i g n o  As has  
beer,  o u r  e × p e r i e n c ~  u s | n g  t h e  p o i ; / g o n  metl~og~ t h e  a r e a  o f  
Influence design ton~, of ore are reduc~,d and the grade of 
or(~ increas~d~ 

Anon:her  |~'::izortant. c h a n g e  i s  t ha~  th,.- p i t  o u t l i n e  Is 
pushed to the sou~I- about i ~n fee" •U ~o 

Very truly yours~ 

Manager 
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/ Tucson 
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SHELTING A[~D REFINING 

October 22, 1969 

C ~...~-, ,~.) Y 
Ar I ~ona 

~emora ndum to: 

S u b j e c t  t 

R, B, Heen 

A Computerlzed P i t  Design and Ore Reserve 
C a l c u l a t i o n  o f  t he  El T i r e  East  E x t e n s i o n  #t  

Th i s  r e p o r t  summar izes  a computerized plt d e s i g n  and o re  r e -  
se r ve  c a l o u l a t l o n  p e r f o r m e d  on t he  d r i l l  h o l e  a~says  and g e o l o g i c  
da ta  wlth~n the  a rea  of t he  El T i r e  East  E x t e n s i o n  Humber ) wh i ch  
a d j o i n s  and ]{os e a s t  of the or!<llna% E1 T i r e  Pit. 

The o r i g i n a l  h a n d ~ c a | c u l a t e d  d e s i g n  and o re  r e s e r v e s  w e r e  

p e r f o r m e d  at. the  S i l v e r  B e l l  E n g i n e e r i n g  o f f | c e  p r i o r  to  ~nd du r  ~ 
lng  the  y e a r  | 9 6 2 .  The * ' t r | a n g u l a r " a r e a  of I n f l u e n c e  method was 
used t o  I n t e r p o l a t e  assay  va )ues  be tween d r i l l  ho les , ,  He a d j u s t  ~ 
{aent was made a t  t h a t  t|n~e to a | l o w  For g e o l o g i c a l  c o n t a c t s  be tween 
thc  19negus and s e d i m e n t a r y  r o c k  t y p e s °  Th |s  c o n t a c t  r e p r e s e n t s  
a sha rp  c u t . - o f f  o f  v a l u e s °  

The co ,~pu te r  method | n c o r p o r ~ ) ~ d  the. " p o l y g o n a l  '| a rea  of  tn ~ 
f l e e n c e  and tho p o l y g o n ~  were a d j u s t e d  to c o n f o r m  to the c o n t a c t s ,  

The f o l l o w i n g  t a b l e  summar izes  and compare.s t he  r e s u l t s  o f  th~  
two rae~hods. 

T o t e }  Tons Average  T o t a l  T o t a l  T o t a l  
He thod  + o ~ ;  Cu Grade U n i t s  Waste ,.,~.~.r~a)~'~"-~ 

( A l l  Tons ¢ Units x I t O 0 0 )  

i962 Ca|cu|atlons 16,676 .69 iO ,12~  43 ,12~  57 ,804  

Computer  C a | c u l a t l o n s  
UNADJUSTEO 

Ol f f e r e n c e  

I ) , 6 2 _  5 . 7 6  

• - i  , 0 5 !  . 07  188 5 , I 4 1  4 ,09o  

D i f f e r e n c e  - 7 . 2  10ol  I . ~  1 t . 9  7°1 

1962 ColculatTons 14,676 .69 I0,126 43~123 57~804 

Computer C~|:,ulatlons 
ADJUSTED 

Ol fference -2,179 .07 - 699 6,~87 4,0~0., 

~ Differ~nc~ ~15o0 lO°i -6o9 14,6 7.1 

L 



He~:~o to R, B. O c t o b e r  22,  1969 

Since both"  the I-~62 computatlons and the f i r s t  co~.~puter run 
were unadjusted for rock types (contact)~ I t  Is in te res t ing  to 
no~e that the computlzed polygonal method yeas wi th in  2~ of the 1962 
t r lanou la r  method v~hen co~parlng unlts~ but the ore tonnage d~ ~ 
creased ~vlth the polygonal method by 72 and the grade Increased I0~. 

By adjust |n~ the polygons to f'|~: the I l thography there ~qas a 
los~ of ore tonn~ge of 1,14(~,000 tons at a grade  oF .77~ Cu. T h e r e -  
f o re~  a toss  o f  15~] In  o r e  be tween the  a d j u s t e d  (~lQures and 1962 
computations, but only a loss of 7% In units, 

Attached are, ~he comput~rlzed resul ts by bencho~." ( I )  Unadjusted, 
(2) the loss au~ to adjustment, an~ (.3) the adjust~ f lgureso Also 
attached I~ a cor~,posite ~ap oF the computerized p i t  design° 

a t tac h,:~ont's 
cc:  DR James on 

C a r l  E. W'.jll la~s 
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AMERICAN SMELTING AND REFINING COMPANY 
, SILVER BELL UNiT 

Sil~er Bell~ Arizona 

August' I, 196'6 

- • L 

3. H. C. 

SEP 6 

Mr.. R, B,~iMeen, Manager 
Southwester n Mining Dep~aftment 
AmeriCan Smelting an~ Refining Company 
P. o. Box 5795 
Tucson, Arizona ~5703 

SILVER BELL UNIT 
DEEP DRILLING 
NORTH SILVER BELL AREA . . . . . . . . . . . .  

Dear 'o" SZ~ . 

Attached is a memorandum by James Brlsc0e proposing tO test by 
diamond drilling for possible deep= underlying sediments in the north 
El Tiro~area. 

As I unders£and it, the pri=mry purpose is to gather geologic 
information on the daci~e porphyry a~d the underlying sadlments which may 
Indiude minerallzedHescal LimeStone° Secondly, if the limestones are 
there~ a test would be n~ade for possible replacement type ore bodies, 

Mr. Briscoe is proposing ~¢o preliminary deep holes that ~ay 
involve approximately 3,000 feet of drilling at a cost of n~t~ess • tha~ 
$30s000. If it is the opinion of Mr. Courtright and ~ir, Sae~hat-J 
8u=h geologic ~nformatf0h~is highly desireable~ I would be in favor of 
doing £hls drilling when we have completed the present progrs~ et E1Tiro. 

~ny co=maents or questions you may ha~e and the comments of Messrs, 
Courtright and Saegart would be appreciated. 

Very truly yours 

Originat S~gne d By 
D. R./JAMF-~ 

D. E= J~IESON 
Superintendent 

DRJ~jca 

¢c: JHCour tr£gh t w/encisi~ 
]File " " 
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Final Schist hints that the dacite is underlain by Schist and 
possibly sediments of the Frecambrian Apache Group which includes 
the Mescal Lime~tone~ 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 conjecture and can not be proven with information at hand, 

Dilation of the Cambrian=Precambian 
Uoconformity by the Dacite Porphyry 

The quartzite which caps both Quartzite Peak and Jesuit Peak~ is highly 
altered and silicified~ however remnant pebble layers and cross=bedding 
suggest that it is probably th~ 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 (~hi~ group of rocks c~nta~:~ 
the Mescal limestone mentioned above} outcrop in the E1Tiro area, outcrops 
of DripDing Springs quartzite <part of the Apache Group} and Precambrian 
diabase are found just to the north of the Ragged Mountai~ fault~ slightly 
more than~two miles to the northeast. When the ~ill=like dacite porphyry was 
implaced the unconformity between the Bolsa cuartzite ~ the Precambrian 
Apache Group probably provided a weak zone 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 be as much as 240 feet ~hick and is 
underlain by i~300 feet of quartzites~ conglomerates and shales. 

A test of these theories would be composed of two stages~ Geo = 
physical profile lines at right angles to the alaskite dacit~ 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° 

i. Geophysical Work~ 

The profiles should be run with a ground magnetometer since there 
is hopefully a much higher susceptibility in 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 anomolyo Short 
profile runs over known blocks of sediments should also be run to 
test the presence or absence of an anomoly~ If these preliminary 
steps are favorable then the main survey could be run along east = 
west profile lines° 

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

2~ Drillings 

TWo preliminary holes would compose the program° 

Hole #I. This hole would be placed on the outcrop of alaskite~ 
just south of churn drill hole #515o Capping on this outcrop appears 
favorabl~ for a chalcocite blanket below, If the hole penetrates 



dacite~ then the a!askite is probaDly a large xenolith (foreign 
fragment) in the dacite~ indicating the true alaskite=dacite contact 
lies somewhere beneath the all.uvium to the northwest of the B S & K 
Mine. If~howeve~ 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 alasklte it should be bottomed 
at 500 feet°. If it penetrate@ alaskite and goes into dacite porphry 
then an effort should be made to penetrate the sill~ the h01e being 
continued tO a depth of 1500 feet in dacite porphyryo 

Hole #2. The second hole would be located on the road just north 
of the old France of Wales mine shaft~ in the block of.tactite and 
hornfels, (a composit, sample of the exposedP0rtion of this. block 
gave a 2°49% copper assay>. The hole would beexpected to ~enetrate 
metasediments to an unknown depth. If the drilli~g penetrates the 
metasediments and passes into dacite the hole should be continued 
to a depth~of at least I~.500 feet where the projected contact with 
underlying rocks should be encountered. 

If the dacite sill isn't penetrated by i~500 to I~700 feet then the 
area can be considered of no further interest ~ in relation to deep 
lying sediments° 

es A. Briscoe 
logist 

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 feeto* This geology was transferre d to a copy 
of the 1941~ 200 scaie~ Harrison Schmitt map° The cross=sections 
were then taken from this map, The geologic p~an map included in 
this report is the 600 scale map prepared in 1954 by Oo Do Evans° 
Up to date geology and the locations of sections A=A"~ B=B ' and 
C=C ' have heen 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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GEOPHYSICAL DIVISlOI~ 

3 4 2 2  SOUTH T 0 0  ~r~sT 

S A L T  L A K E  CITY', U T A H  8 4 1 1 9  

Aprll 16, 1968 

MEMORANDUM TO R. J. LACY: 

LUNING REPORT~ MARCH 1968 
GROUND MAGNETICS~ NORTH EL TIRO I 
SLLVER 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 3 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- 
izationj which is correct; however~ in cases in which the associated 
magnetic low does not lle 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 Lunlng~s anomalies 1 and 2 be 
included with I and 2 to make one large anomalyj rather than have two 
anoma!ies restricted to the zones of high gradient. 

CKM:ao C. K. MOSS 
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-{ AMERIC~MELTING AND REFINING COM~Y 
Tuc s o n ~  Ari z~na 

February 12~ 1968 
3. 4.C. 

TO: 

F 0M: 

W. E. Saegart 

R. H. Luning 
GroundMagnetics 

North E1 Tiro' H'i~l'-J~suit P e'ak Area 
S~lverbel'i, ~rizona 

6 

INTRODUCTION 

A ground magnetic survey was initiated in the northwestern 
part of the E1 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 Jesuit 
Peak on an experimental basis. East-west lines were run across the 
area, each approximately 400' apart with an interval of lO0' 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 E1Tiro 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: 

. Extending the survey I~000' to the west from 38jO00N to 41,O00N~ 
the actual distance dependent upo n the size and number of 
anomalies obtained. 

. Extend the survey 1,000' to the north from 14,000E to 16~O00E 
with the same conditions pertaining as in item i. 

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 
points~ each marked by a wooden stake, 200' apart. Along the east- 
west lines magnetometer stations i00' 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 l0 gammas. No serious d~screpancies 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 
2~-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 i00 gamma contour was drawn. 

Interpretations 
.t 

The attached map shows the following: 

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

. 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 is assumed that the anomalous field results solely 
from;the induction in the earth's field and that remanent 
magnetizationj 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 n~mbered 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 700':' 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 
.c0pper 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 tbe drill holes adjacent to the North E1 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 ~00' 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 
nortN of E1 Tiro Hill. Another fault is suggested between anomalies 
4 and 5 with approximately the ssme 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. 

o 

RHL:ir 

ec: J. H. Courtright 
N. R. Nuttycombe 
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R. H. Luning 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar i zona 

March 31, 1966 

NOP.TH EL TIRO AREA 
SILVER BE,L,,L~ 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 
Be ll~ 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: 
(I) :rregular 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 m i n e r a l i z a t i o n ,  such as a t  the Oxide and El T i r o .  

In recent years geologic studies followed by exploratory drilling 
determined the existence of a mineable body of copper mineralization in 
garnetizeo limestone east of the El 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 mineralization- 
a~,[eration 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), ASARC0 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: 

I 

NSB I 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. 

A t tachmen t s 

COURTRIGHT 
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RECEJV£D 

J . H . C  

July3i w |96~ 
SE;P IS 

AIR MAIL 

Mr, Page/V~rrise President 
Dural Cerporatlon 
~ 6  First C|~, N~tlon~! i~nk ~u~lding 
Houston, Texa~ 77002 

Horth El Tiro Gr0up, Silver Bell Area, Arizona 

Deer Mr, N~rrl~.. 

! have now ~lked wffh/V~'. Tittmann a~u t  your propa~8 for ¢onsoildaHng tbe 
B.K.×.  clalms you hold under opHon Tn the SilYer ~ f f  Area with our North EU T~ro 
Group and undertaking an exploratlon program to further test ~he rninera~ze~ outcrops. 

Mr, T|ttrnann is not Interested in dispas|ng of our c|alms |n the eree nor does 
he wlsh to ¢ondder cortsot;dgtlng with the B.K.X~ Gro~p. 

As i expla|ned0 we do not consider the deposlt of  sufflclen~ magnltude to iustlfy 
a separate operation. We do feel, howevert ~a~ the Hrnffed tonnage tha~ ls ira|cared 
can be treated at the $ffver Bell plant at ~me future dote end it is our pJan ~o hold 
thls as a reserve for our aparaHons. 

~ ~o Very h'uly yo0rs~ 

Z' : -  

C. P. Pollock 

Bid. CC-TASnedden 
RBh~en ~ 
JHCourtright v / /  
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: { ~ ~ i ~ X  3422 Sou~h 700 Wes~ 

O~obez 17~ !963 

~ .  ¢.: P. l~olloc~ 
AmeriCan Smel~ing and Refining Co. 

New York~ ~, Y. 10005 

DECAY cuR  

~ar H~ Pollock~ 

Mr. C. K~ Moss ~ memo~audum of Oe~obe~ 16~ on the subject ma~te~ 
is enclosed. I ~g~ee with his Interpretations and conclusion~. The 
conclus£ous ~re-tha~ ~he deca~ curve tes~s~a~ No~h El~T~ro were 
mildly encouragin~ f O r d ~ s ~ i n e ~ i o n  be~,~een pyrite mineraliza~ion and 
mi~ed py=i~e-copper ~ulflde mineralization. Th~s is no~ definitely 
proof~ ho~eve~ andS. Moss Would llke ~O conduc~ ~ur£hez field 
tes~s~ pa~e~aEly ove~ zones eon£ain!ng eoppe~ sulfides. Al~hough 
we do no~ ~ene~a~y %~k ~om the nesa~ive s~andpoin~ ~ge feel ~ha~ 
the easlest~ ~ulckes~ and most economic procedure in ~hls case is ~0 
~y ~o dlsp~ove ~he me~hod in ~he field. This is a s~fe p~ocedu~e 
and~ Of cou~se~ we sh~ll have further posi£1ve developments ~o ~ake 
if ~h~ ~esu~s o~ ou~ prel~Insry ~es~s continue eucou~aglu s. 

V e ~  ~:~ly y o u r s  

En~.. 

c c :  J. H. Cou~t~:lgh~ 
C. K. Moss 
W. E. Saegar~ 
J. M,, P~mek 

R. J .  I~CY 

k 

• 
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E 

e~ari~en~al ~ork %n ~he Xs~L~ial area-~ ~t othe~ points north of El Tire 
i~ the Silver ~ell di~ie£, This WO~.~ was fo~ ~he p,.~pose of ob~alni~g re- 

~ - be eording~ o£ L~. decay e~va~ ko ~.~er~Ina ~a~he,. Or ~%ot i~ mighe/ pOS~Ibl~ 
" " ' alone £rm?~ an LP. ~o dxsti~sh a di~e~e==e in an L?. decay f~om pyrite 

decay having a sot~ce whleh contmlned ~ha~=oe~e ~l~d/o~ eha!eopy~ite as wel~. 
The shape of £he curve ~as tO be s~udied ~e~ an Ind~at!o~% of e~y 41s~!nctlve 
feature ~hat e~u~d be correlated with ~he presanc~ of ei~he~ copper ~Inera~. 

~n earlle~ 4e~ay curve %,o~k~ehad de~e~m£ned ~hm~ ~he ~ec~y =eco~ded 
f~om ~he elay-~e pola~!ze~s (as was encountered a~ the ~esa ~ande p~ojec~) 
sh~ed a fa~e~ 4e~ay than the~ from Sn~Ides E~ gene~al® The hope ~ha~ we 
m~ght be able ~o dis~i~gulsh ~ha~ae~e~s~e e~¢es for eoppe~ m~nera~s hin~ed 
maL~ly on ths e~di~ion thaZ these mlnersis ~.~Id cause an even ~e p~oio~ge~ 
de~ay ~han was ree~ed ~mpy~£~e m~ne~alisa~i~ alone. 

We em~ered ~hls ~erk%~i~h the ~eelisg ~ha~ the oddB a~ains~ sseces~ 
~e~e hi~h~" bu~ thS~ the value of ~he me~hod if i~ co~d Be deve~ope~ fo~ e~lora- 
~le=~ould be ~ea~ emsugh ~e ~ua~ify am Inlt£a~ ~vestlga~iono 

KB the pr~aess  o£ se~i~g up ~he pres~n~ survey# Mr, W. E® Saegar~ 
suggested f ~  elias for our work. ~ o  ~ the~e ~i~es ~ere ~er ~re~g~ad~ 
sulfidee -- ehaieoei~e in one ~ase an4 ~haleop~i~e i~ the o~he~ an~ the ~e~ 
malninS ~ge represented =ondi~$~nso'~p~i£e mine~a!iza~iona~one~ 

~ e  d~eay = u ~ e s  ~or ~he ~00 ~ "a"  spaglng (used in the  hori.aon~al p~o~. 
~ i l£ng)  were a u ~ i a ~ n ~ l y  s l m ~  ~ ~ ~o~ aI~ s ~ a t $ ~ s .  

The d~cay ~ w r  t~i~ ~h~l~o~i~e ~e ~a~ p.~ac~ically id~s~ica~, with ~hat 
~,er the ehalcopy~i~eo ( ~ i s  resui~ ~ not e>;@ec~e4.) A~4 thes~ curves ~hc~ 
1~nger decay t imes than mos~ of  the  Othe~ sta~Ionso (Bepth prof~le,~ ¢)nly ~are  
made over the chalco¢~te a~ eh~tc~y~a.)  

~n vSev~ o~ ~h£S~ ~he~e i s  some evidence ~n su]~por~ ~f ~he £dea ccha~ 
~he coPPer su1~des ~il! p~oduee a longer decay ~mel and none o~ ~he r ecordlng~ 

. = . 
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~n~t~1 ~k have ~oS p ~  .~he m~:ho~ unusable. 

X s~ill ~ no~ ~e~1 ~ha~ ~h~ odds £~V~r ~he exis~e~ ~ a dis~i~= 
!~e ~ve £e¢ eoppe~ sul~Ide~, ~weve~ Si~iee our ini~la! ~Zk has p~vlded 
mildly e~ee~raglng ~eS~l~s ~ ~el~eve ~hat ~e sho~id ee~c~ addi~le~sl fle!d 
%~ ~o ~eso!ve ehe ~es~i~a wi~h ~easonab~e ~ ' ~ a i ~ : y .  

F~t~e w~zk~ X be~le~e~ should im¢lude a considerable ~mbe~ 0£ 
~~a~ie~s eV~ k ~ a  e~p~e~ ~.~i=~Sli~leS iS e~e~ ~ determine ~he ~,anse ef 
~eeey ~i~es ~e~ ~hi~ e~vi~o~es~, since ~y ~we _coat!one wi~h ~no%~ eoppe~ 
Su1~i~ were i~4elve~ i~ t/~s p~esen~ ~o~ ~he~e iS ¢onside~sb!e ~o~a fo~ the 

~ure ~ ~h~ lnci~.~e mo~e ~he~ough coverage of the ~e~al o~ 
s@ne a~d :~e~haps e~vers~e ~f £he $e~ ~Vle~ a~es near Misslo~, 

D ~ ~o~ con~-enle~ce it W~ald V~obab!y be best ~o ~.~m~e ~hls ~#ork to co~res- 
~ond with o~her ~X~ in ~he 8out'h~est ~2h~eh ~oui~ be do~e f.~om this offlee, 

[ 

-~ ~e~!d ~p~e~ate a~y suggestions 0~" e~mmen~s ~hlch m~h~ be .~made 
by me~be~s Of ~. ~%t~t~Ish?.':s 4epa~t~em~ i~. view of thei~ s~ea~e~ familiarity 
~r&~h the ~Ol~y ~emcezned. 

- . •  . . - . ' . " • ' ' %  , : 

The p~b.%em e~ e<~pa~-nZ ~he d~fe~en~ e~ves is not eueh ~ha~ one 
esn e~sily assi~ a figure tO a pa~la~!a~ c~ve ~s a measu_~e of i~ she~e, 
~ ~he ~u~pose e~ e~ei~a£1n s t~e ~e~en~ e~r%~s ~ela~ive ~e s~e e~e~he~ 
h~ve simply cenSi~Ze~ as a~oma!o~e thes~ ¢u.~cves %~hich a~e of ~he s.m~e s!ope~ 
ez ne~:!y the ~ame slope~ as ~he 2~0 ~ '~a ~ e~ves over ~he ~ze si~es, 

Admittedly the~e ~o~Id be ~,me Vezian~e in ~he in~e~=e.~a~ie~ of these 
e~es'~y ~i~ezm~ Individuals. 

. . • r • 

The-a~:t~ch~ pl~n ma~ ~hO~s ~e leea~!~ e~ the ~ave~ses an~ depth 
p~files, D~-~ is in ~he a=ea o~ chalcepy~i~e ~i~e~allsati~ as4 D~-2~4 In ~he 
a~ea of. chaleo¢i~e. The depth pzo~.iies ai~n s ~ra~e~ses I and ~ ~e~e ~en~e~ed 
about p~in~:s ~er which ~he~e ~as evidence ef li~le e~ no eoppe= p~ese=t. 

~ ~l~e cede of t~e~ie~Se I~ ~he most e~malous curves a~e ~hese '~ekem 
~ea~ D~5~i, ~asmu¢~ aS ~h~s location ~s ch0se~ as a tes~ a~ea because of 
~he ~%~' co ,  pew vslues ~o~ ~he hsie~ one mi~h~ ~&~e ~hs~ ~he decay resul~s 
e•~e is ~em~ad!e~ion wi~h conditions i~ ~he g'reur~.~d. On ~he e£he~ ha~d~ ~he ~,P, 
an4 ~es!s~iVi~y r~l~s f[~ the vlei~i£y of ~he hole s[~Ses~ ~hs~ a ~athe~ ~sz~ow 
anoc~iOu~ 5~dy eo,ll'~ e~as~ een~e~e4 Slightly sou~hwes~ of the drill hele~ end~ 
is ad~i'~le~ one ¢~u14 a~d ~;ha~: ~he ~li! h e l e  ~as ~a~ d~ on evldeP~e of live 

'(The Interrelation ef a ~nr~ bo~y ~n~ioned in th~ pre~ious pare= 
"uL'" " 

* T 
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L+P~ an+ z e s ~ + t i v i + y  c u r v e s +  ~he~e  +emmu~-em h~ve  + b e e a  ++umd In model  e ~ # e r i +  

X 4o no~ hmve  ~ m~Ch ~.+&de~ce in ~he _~.el&~bi!ity of ~h~ ~s~&~s 
oZ t~ave~se ~ as ~z ~rave~se +~++ The ~4s~s ~f the 4epth p~e~ile ~ho%~ this 
s~a~$on [:0 be ~on=a~omalous ++~hlie a late~ ho~ize~a~ #zofile sho~ an enema!cue 
C ~ e  a~ ~hlS point+ ~ AS llke~y tha~ 1" a + change occur+e+ In the ca&ibza~io~ 
in ~he equipment ~in~ ~e ~+e~k P+h&t ~e~ ~notle~, (O~dlne~ily ~he call= 
b~a~io~, ~++.++ checked ~iee a day+} ~n any eve~t ~+he~e is as appa~en£ dlffe~e~,ce 
i~ ~he e~ve8 ~o~£h +~om the de~h ~zofile as contrasted P+~ ~hese ~o the ,9£~e~h+ 
~e no~he=n S~,X stemless shO~ curves ~ha~ a~e p~'a~Ically identical wi+~:h each 
ethe~ ¢~hile ~e the seu~h+ theze i~ e ~eCo~i~abie ~i~fe~ee ~m stmtlem to 
s~a~ion® ~e po~i~i-~e In~&eatiOn+ fo~: ste~Ion~ ~a ++~.ave+~se ~ mi~ be d+4e ~e 
a eallb~a~Ion cha~ge an4 ~heul4 no~ be ~eished ~eo heav~ b~ a~sin Zhe~e %~ 
s~me ~easo~ ~:O s~2e~h s&SmlfEca~ee ~ ~heSe ~esul~s because ef the geme~al 
pzo~mlty e,f ~he ~/i~e~al.i~a~ie~ 0~  ~he ~e~ial zone, 

~e ~+e~Id e~e+~ ~e E£n~ a +e~a~i+msh&p baleen LP+ mmp1£~ude as4 
e~+~e sha~e~ and ~ely ~o ~e extem~ m eo~ela~len ++~Id 5e f~d ~n e~z re- 
s~l~+~ i~ we ~e~14 analyse them c~ple~e~y e~eu~h+ The ~e~u!~8 of the p~eeen~ 
wozk de ~eP+ Sh~ a eeusie~eu~ 4~m~nat&nS e~fec~ of ~he LP® empli~de~ he~++eve~, 

A~.so~ one m&p~ht eapee~ a co1,+¢e]~,ai:iou bet~#eeu curve Shape and ~ee&s~- 

The eq~Q~ene used &u t h e  r~ec~&ngm wa~ greaely improved eve~ ~he 
o~+IS~nal 4esi~ u~i~+.&slng an eseiiloscepe ~u~ Pe!a~o~d c~e~a, X~: ~as constructed 
fe~ the v~es~ pe~t by M&~+~e P~e~ ~es~ winter. T h i s  eq~ipme~ hse the advantage 
o~ a ~£~e~ network ~ +ve4~ee high f~equency &ute~ezenee; e eon~in~o~s SO:rip ~e= 
co~de~, m~d mos~+ i~@or~an~ a ioSa~+i~++m~ie ampl£f!e~ ~h!ch p~ovldes a ~ec~4 i~ 
~h&ch the amp~i~e ef ~espense is p~ep~ti~D+s~ to ~he ~ege~It~ of the X,+P. 
Voltage+ The a~an~ege ef ~he [atP+e~ ~ee£~e iS ~ha~ by ~ing ~a~spa~e~e~e+s 
ef ~he +meo+4s ~he !n+ivi4~a& curves caP+ be eom~+a+e4 by +i~ec~ +vez!aylmS +Pith- 

Thee e~+uip~e~£ _~ei~fo~me4 ve~ %~el& and fo~ ~he &arge majority ~f s£et~ns 
~he scooP+4 e~ t~ ~eadlngs ~%ieh ~e~e tskeu appear~ v~a&!y identical ~o ~he 

Po~ ,~ddi~:ionml ,++Or+++ the. mq+i~i'e~: WOu~d be used ++~h +uly  mi~ez + ch~u+em. 
Xm Wi&1 be mecessary rob+ugh+ In ~r!e~7 e+ ~he small -ma~i~ude &n +~+e au~+~alles<~ 
~o ma~ntaln m~+Pe S£Zluge~ aback on ea~ib~atien, 

Fie!d z,~k ~as ~onasc~:ed ~&~h ~eeie rand a ~:mr~a~d Wenuer a~ay. Field 

u~ed ~.- ~ e  ~"~ the p...~++~e~ supp~y~ and ~he ~the~ ~o~ ~he ~ec~InS equipm~n~, 
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AMERICAN SMELTING AND REF1NiNG COMPANY 
Tucson Arizona 

July 31, . t '963 

MEMORANDUM FOR MR, T. A. SNE D N: 

GROUND WATER STUDY 
AREA WEST OF SILVER BELL 
P t ~  COUNTY~ ARIZONA 

This wi ] ]  transmit Mr, saegart'|s comprehensive report  on ground 
water p o s s i b i l i t i e s  in the West S.tlver Bell  area.  He"~inds that the 
potent |a I  is res t r ic ted  to a 2-mTIe wide, northwest-trending area 
ly ing abo=t 3 mites southwest of the El T i ro  p i t ,  AIb~ough rather  
narrow, this  possible basin appears to be open on the south for  severa~ 
miles~and thus could 'provide a substantia]  supply of water.  

As i understand i t ,  a decision has already been made to re ly  on 
the Avra Va| |ey for present and future needs; however, ! suggest that  
the area west of S i l v e r B e l ]  be kept in mind, in case i t  should become 
open to mining clalms locat ion.  In such an event,  i t  would be then 
possible to make a r e l a t i v e l y  inexpensive pre l iminary  test  for  water,  

JHC/kw 
Attachment 
cc: DR jameson (2), w/aCt, 

WESaegart 

r " 

J= H. COURTRIGHT 
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16. 196  

ME~N~UH TO HR,.~-~EN¥~ RICHARD: 
GROUND ~/ATER STUDY 
At EA  EST OF SiLVeR BaLL 

At your reqM~sE i made a reconnaissance examination o f  an area adjacent 
¢o ou r  S| lv~r  Bel l  Unit  to evaluate the ground water po ten t ia l .  The f i e l d  ~ork 
~ s  done during the per iod Juno 25 to July I .  

Thearea studied, as shown en the attached map, is the topographic f i a t  
l y ing  s o u ~ s t  o f  El T i re  p i t .  This pa r t i cu l a r  area was selected because i t  
Is the only ~ hydrologic a l l u v i a l  basin ~ I th tn  convenient distance of 
the El T l r~  operations. Host of  th i s  topographic f l a t  is  w i th in  the Papago 
indian Reservation (see Reservation boundary p lo t ted On map}. The area o f  
in te res t  es a p~¢entla| water source, then, is res t r i c ted  to that  por t ion of  
the f i a t  which | lee outside the Reservation. 

TO est]mat~ ~ size o f  a possible basin, r~St Of the f i e l d  work was 
devoted to mapping the d i s t r i b u t i o n  o f  bedrock outcrops. From the Si lver  Bell 
~un ta i ns  outcrops continue sou th~s t  approxlnmtety one mi le beyond the El T~ro 
haulage road and end abrupt ly along a | Ine which pa ra l l e l s  the road. This t lnear 
terminat ion of outtrc~)s may be the resu l t  o f  a range ~ro~t n o r ~ l  fau i t~ d~n  
dropped on the south~es~ side. i f  such a st ructure Is present, a substant ial  
thickness o f  gravel probably e~lsts  w t ~ l n  a fay hundred feet  of  these r e t i n a l  
Outcrops, 

The a l l u v i a l  f i a t  !m id i a teJy  s~thwost  of the S i lver  Bell ~ountains is not 
par t  o f  the targe basin far ther  west ca| led Agulrre Val ley.  The two areas ere 
separated by a N-W trending bedrock r idge ~htch outcrops in severe| pieces and 
forms a hydrologic bar r ie r .  The are= between th is  bar r ie r  and the postulated 
range f ron t  f a u l t  is referred Co balmy as " a l l u v i a l  f l a t " ,  

TO the nor th,  =~e|tuvt;al f l a t -  is bounded along a l i ne  e~tendlng WSW fro~ 
the BS&K mine by the ~sst S i lver  h i |  mountains,. 

There is no obvious boundary to the south. A few miles south o f  the map 
a r e a  '~al luv|a| f l a t  =* phys lograph i ta l |y  r~rges wi th  Aguirre Val ley,  Several 
Isolated bedrock h | i l s  in th is  area suggest Chat bedrock may be a t  a higher 
e|evat ion to the south preventing ground water escape in to  Agulrre Val lay.  

~ e  depth ~tO~water in Aguirre Val ley varies cons|d~rably~ increasing from 
north to south, 

~ r ~ w e s t  Qf s l i v e r  ~ i ! ;  T t i e -  R 6E and T t lS  - R ~E 

and ¢h~ R. C. ~t :O Rar~ch, the water depth in seven ~e l ls  averages 220 feet .  

West o f  S l i e r  e e l | ;  ~ }25 - R ~ 
T ~  r~por~d ~ t e r  depth | none  wel|  on the Reservation In Section 25 is ~79 feet .  

• .water ~ t b  tn ;four ~el~s on the Rese rVa t~  ~ s t  o f  the Roskruge mountains 
average~ 477 f ~ ; t ,  



J 
Hr. Rt cJ~ard 

O -2= 
July 16, |963 

0 

t ~ould expect ~ a t e r  depth in " a | l u v i a !  f l a t "  t o ~  less than in Agu~rre 
Va l ley  because of  the |ntervenrlng hydro|Ogle b a r r i e r .  

The s e l e c t l ~  of a ~ e l l  s i t e w i t h i n  ~ l | u v i a l  f l a ~  ~ could be aided by the 
use of  geophysics~ The res is t tvTty~  grav i ty  and seismic re f rac t ion  ~ethods are 
app l icab le .  The cost o f  using any of  these ~ t h o d s ,  hov~ver~ might be p r o h i b i t i v e  
fo r  the purpose of  locat ing one w e l | ,  

An outcrop of Cretaceous red beds v~s found in the west c ~ t r a t  part of 
Section 6,  T )2S - R BE. The al )uvtum north of  th is  outcrop ~ y  be tOo thin to 
const i tu te  a reservo i r .  That par t  of  ~ 'al luvt~!  f l a t "  v~ich is outs ide the Reset = 
r a t i o n  and south of  the above described outcrop occupies 4~  square ~l leSo in my 
opin ion,  th is  area is the best po ten t l a |  source of  ground water w i th in  p rac t i ca l  
distance of E| T i ro .  Without the bene f i t  of  geophys|ca| da te ,  ! would so|oct a 
well  s i t e  a t  the sect ion corner of  Sections 7~ 8 ,  ~7 and |8  - T 125, S BE, 

This location is 2.3 miles from E| Tiro p i t  and 3,6 ~iteS from the mi l l .  
The elevation at the section corner is 2360 feet ,  This co~?ares with an average 
elevation of 2030 at our three wells in Avra Va|iey. The difference in po~r  
consumption |n ra is ing  water the addt t |ona|  3~30 f e e t  (s ~orth cons|der|ng,  

| be l ieve  most of  the land In " a l l u v i a |  f l a t "  is publ ic  domain° At least  
~| Fee|era! lode claims ~ r e  staked in Sections 7~ 8~ 17 and 18 in July and 
November, | ~ 2 ,  by one Lloyd H t | | e r .  These claims could complicate acqu is i t ion  
of land for  a ~ e l t ,  power l i n e ,  pipe | l n e ,  e tc .  

r - - .  

W. Eo SAEGART 

WES/kw 
Attachmen-t 
¢C.'r KERlcherd,-4 w/att~ 

t wo/att.. 

f - -  
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,I) J .  H ,  ¢OURTRtGtll4~ 

AHERICAN SHELTING AND REFINING COMPANY 
TucsO, ~Artzona 

July 31, 1963 

HEHORANDUH FOR HR, ~.. A. SHEDDEN: 

SlLVE  UNiT 
i PIPER tAL .AREA 
PROPosED, OR i.G 

This w i l l  t ransmit  Hr. Yon Fayes proposals for  extending d r i l l  explorat !on 
from the east; extension and imperial  areas souther ly  into t:he i ~ n o t h  PIine area. 
Although much of the copper produced f r ~  the Ha~oth occurred as sulphide pods 
in m~re or. less barren marble,  Hr, Von Fay bel ieves there is s u f f i c i e n t  evidence 
of dissP~|nated mineralization in st l lcated |tmestor~ss and shales to warrant a 
l im i ted  amount o f  d r | l l l n g .  

I agree in 9enera| with his recoa.endattbns; h~ever ,  in view of the exist -  
ence of  numerous barren tntrusives and complex s t ructures ,  ore.,grade topper 
mineral i za t lon  is apt tO be non-uniform and discontinuous in d i s t r i b u t i o n .  Slnce 
development of mineable ore in the Hammoth would rest  la rge ly  on t:he f e a s i b i l i t y  
of extP~ding the imperial and Et Tlro pits southward, the proposed d r i l l  explora- 
tion should progress from north to south with frequent  e v a l u a t J ~  of the open 
p i t potent t a l ,  

J .  H. COURTRiGHT 

At tachmen t 
G" ¢ ~ KERlthard. w/art.  

ORJameson (2) ,  w/art. 
SV~OnFay 



, ,  " ~  , , ~ . ,  ~ ( • < !  ¸ .~, ~ ' • ~ .  

~ L : ~ o ~ o ~  o ~ ~ , .  o~o ~ ~ o ~ o ~  ,o ~ .  ~ ~  ~ . .  

. ; - . ~ ,  ~ . ' . . / ~ . ~  - . 



J 

0 

. :~,: 

e 

.~ ~t: ~ ~ .  ; ; ~ ' . . . , ~ + , , ~ :  ;,. ~ . . ? - :  

.~ < ,'.i: Y~• 

o . . . . .  

% . 

i > . "  " 

,.i" 

s 



-'{, " .  

A ..~ 

\ 

\ 
T ~  

D44o 01~ 8 0  D79 

UI59 ~ ~ ~ -h"~'/"- ",, ~' , 

D96 oP4 ' - - 

X 

Vf 
. \  ~t\ 

I - %  

x 
\ - I .  

o P 5  o p  n ,', " "'~ 
p T , ,  ~. 

" , ~  

oP9 

!- 

l " ~ .  z 

h -  

d,,, 

"A 

0 ~ "  

1 .1~  C..u 

/ 

DI59 
o 

1 

~ornp l~  ~H , ] . E .  - 

!~57_ ,S"  ~ i. 4.Z 

D29 
o 

...' F\ 

~x ~ ql 

~ ~ ~ ~ ti 

\ k \  ~ " "  ~ ~ 3 [ . . .  

\ 
\ 

PI4 

~-.w. f 

~ 'cP'  2" 7-*0 k 

A v t . r ~ e  . -~F 'ou , '~d  v , . l a l ~  

o C" " 5 ' r c . p ~  1 " l : 5 '  ~ 1.5"Z. 

. ~ o  ' C,:,.) ~ ' . ~ 3  

"~ x, I 
14' . I  

L ' {  bl 

I Op I 

L5 
: 0 026 

T O  A C C O I v l P A N Y  . 1 ~ _ . ~ 1 ~ . . _ .  

. . . . . . .  

3 5 000 

. . 7 4 "  " . •" . 

h i  

g 
; o  

I M P E R I A L  

I O O  

S C A L E  

A R E A  

M A M M O T H  M I I'--J E 

L E V E L -  E L E V .  2 8 2 0  

Projected Geology by S. V0n Foy 

.- I " - -  ; ~ C ) O '  





@ 

September, 1955 
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AsS ~ ~n zbs or o_ Z 

Sm~l%er eh~ges 

3o.o 36.o ~o.q 

z ~  7 ~ z8o.84 

~e% Smelter Val~te . .Ng~ 

43. q 

1.71 

Zt49 

1,o511 
-1.1866 

3t48 
-1.1866 

-z.1866 

Fi~ at ~s~--.l~tor costs 
" ~,~,I,:, : ± xla 

• 6576 ..7918 .933e I ,o168 
• -L1866 -.z.1866 -i .1866 -z.1866 

Break even .23% cu 

-z.186.6 ~t.z8~6 ,..Zo:~66 

z.3568 1.6337 3..9254 2.0960 
L1866 z .~66  1.1866 z.1866 

z . 6 ~ 2  ~.o~.36 2.~o85 2,6e~.9 
1.1866 z.zsd~ z.1866 1.1866 

2.0792 
1.1866 

2.~:950 2 .9~5 3 . ~ u  
z . z 8 ~  1.1866 z.1866 
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.~.,!4 

..18oe8 

°8o8~ 
o378~ 

' .16~o 

' z.~Tz z.9~o6 

1.3516 

I 

. t  . . 

.~% cu 
i. 4313 1,8~i 2.~7~3 ~. 572-1 
-1.3516 ~ I~3~i6 1.3516 

z.77o8 2.2E42 2:8;:50 
-~,35Z6 x-3516 i 3~x6 

• . . - , 

1,3916 

",'3: ~' ,;£ 
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' " :~ you bav~ neSs~l~ ~ns ~f ~he f o ~  h~ie~ (N ~ 137) d ~ l ~ a  in 19~9 

aep%h ~f •170 festa: %h~s %h~ ~s~l%s ~o~i~ecl ~ i~ferm~%IOn en %he ma~.phla~ 
EL~e~allsa~ IE~hs ~sen~ ex~ep% fer ~hs l~we~s% 20 fee% (~70 %e 
390') ~i~h ~s.proSabl~ well b~le~ %hs e2mleme&%e =~nso Ano%her h~is 

i%sSlf %~: h~ ~ in%cross%, ~olss I~ and I~ ~ndic~%sd ~zy ~4®ak ~ichmen% 

make ~e i~ view ~f %he ex%~emely ~ w  limi%s shown ~ %~he ou~p m ~ g o  

Neste~v~ ~ Ne~h ~e~ evidence ef ~ppsr m~neraliz~%ion dlmi~ 

Y~ ~nc1~si~n r~gard~h~g the a~a iS %he s~ ss m~ae -- %h~ ~eao~s 

,.., 

. ]  

~ .::-i:•1%' ~. 
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~.C~N B ~ S  ~ I ~ .  ~ ~  CO~- " 

~cson Arizona 

r', ,Z~ 
~ - ~  

4__ 

g ., 

600 ' ~ ~  B~iain~ : .... 
Sale La~e City i, Ut~ 

Dear Sir: ~ • 

Refe~e~/ce. iS made to you~. t e t t e r  ~ f  June ~.~, 

m~tter of dm~ng in the ~est-~xi~e ~ are~:- Z have ~us~ learned that.. 
three holes were ~illed in this s~a in, 1949., I presume ~ you have cam ~ 
pOsitelogs of these, holes in the Salt L~ke files but in esse you do not, 
the following are their eoo~%es~ 

,~.i " " . .: . -  .~ • . , -  ~ "~ . 

The be t te r  values, i~  a~ l  ~hr.ea of: these holes r ~ g ~  ~ t h i n  ,10 
and . S 0 ~  Hole l~7  entered  ~ ~ost -mtnera~ _augesite d ike  a t  '~ ~ep~h o f  170'  
s~g the r e s ~ t ~  aS ..~his hate below t .h~  ~ep~h give us no inform~tion on %.he 

As i% n~ stands~ the results - do not conclusively demonstr~t~ 
that no ore ~ody exists in this area but the indications of these three 
holes ereSo weak th~Z X belie~re-lt very unlikely that further drilling 
hers would be worthwhile. K% le~s% I would llke to have Mr~ Courtrlght's 
option on th~s~r~%ter before s~ly more dril!ing is plauna4.. 

~I~ ~,e ~e %n~itlng:for a le%~r from Mr. Co.rich% 9 X will 
pla~ to ~ve a closer look at the o~terops in %his ~ ~rea. 

,%. z 

. . . .  Yo~s ver~ ~nay, 

ce: J.~I.Co~ght ~ 
D.R.~B 

Note %Q ~. Courtright: A~tached, to you-r copy of this letter is your copy 
-6f ~y~ ,~e i~O~ - .Of Februsa~ !0~ 1949 which I extracted fzom your 
~esk f~le. 
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of %he Inves~{i~t!~ =ghe~!y CO~Ipl~te~ was the ~valAa%ios of ex- 
~!~at~on ~oss{bil!%i~s, w~h ~e.spe¢~ to dlssem!ge%e,~ copper ors~ 
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'"" ' I ~  %he a r e a  weS~ o f  ~.h~ Oxide a e p o s i ~ ,  8 1 g a l f l o a n t  c o p p e r  
~Jln~rali~ion of the ~is~e~ina~e~ type i~ looa!iZeg in ~ narrow 
zone ~h~oh oolnei~es elose!y wi~ ~h& nor~hwes~ t~ndlng contact 
between limestone a~ Xgn~ous ~ooks, the dOmlnan~ structural feature 
of %he diS~riO~. ~S~oes for o~er~isl ore are co~.~Ine~ %e the 
wes%e~= pO~%iOS, ~(~,~prleln~ an ~rea 1500 fse~ Io~ e~,d ~OO fee~ wlae. 
F~ ohue~ ~ill holes are ~see~.~en~ea as an a~eq~e prellmlnm~y 
tes% of %hls area ~ h  is !i~ea{by S~ze) to fou~ or five ~illlo~ 

• .:t. The area oovere~" Sn ~hls repor~ repres~ s r~lative!y s~ll 
se~en~ of the nor~hwes~ %re~i~. ~o~ of ~ner~!iza~ion which is 
expOSe~ fo~ s di~aa~e of over four m ~ A  so The si~If$can~ feaZ~ros 
Of %~AiS sor~ ~ave been  aesori~ i= reeen~ ~ ¢ ~ S , •  ....... '~ 

The 0x;iSe D~pos~% - J .~,~o~r%Pigh%, July 17, 1948. 

e ares ~ae~ a l s o u s s i e n  hea..~s s very close rese~l~l~%se %0 ~he E1 
Tire area in respeo~ ~o ~oek ~ypes, structures and miBerallss~ion~ 
~ewever, i t  is muOh~. '~malie~ in-i, s~ze 

The kaew~ alsseminatea ere occurrences In,he Silver Bell 
district owe ~helr oommerolai ~a~e entire! ~ to secondary sulphide 
e~r!eh~aent e~ lean p r i ~ m ~  ms~r!s~. The ohlef copper ~i~erel~ = 
~halo~ei%e, is asso~lat~al, v~i~h ~y~i%e a~a minor amounts of ehaloo 

A pro~Inen~ fe~'@ O'f the area) an~ ~ore or less ~harao~er- 
IstlO of the en~re minerallze~ be!~, is the pronou~e~ nor%hwester!y 
alignment of the Igneous ~d Sedimentary rook masses. The intrusion 
of ~laski%e) ~lae~te porphyry sad msnzoni~e~ in ~he e~der homed, along 
s ms jot northwest B~eak in t}m Paleozoio and la~er ro~ks, wa~ the 
p, oo, ss ,h~, i$, ,~alaly resp,ns~bie for the p,,sent pa,,ern, t~,tur,= 
shoes ~Iong this s~ct~ure., ©oeurrln~ .~revlous to or d~Ing 
~p!~oement of ~he in%~Uslve ~oo~s, c~ueed ~n u~li~% of the Paleozeie 
!~S~O~e ~SSs ~hs so~h~4es% Bor~er of w'Z~i~h for~ prominent outcrops 
~s.rkl~ ~.e ..~Oon~ae~ wi~ , ~ n e O u s  ~Oeks~ 

,IOSe sp~oed pa~llei'•~he~rs, ~iPplng s~eepiF~ an~ s~rikins 
msiniy a~ ~i~ht an~!es %0 ~hs northwest ~ren~, occur in the i~eo~s 
~e~ks ~ne aa~?aoen%"~o ~he li~s~one ~ontaot (see Pla~ I). These 
Sh~'~~ ' ~ n o s  aO n~t: en%e~ %he iimes~oae gnU. extomd b~t a few 

,f e% southwest Of it. 
.[ • 



. o.~ 

@ ~os~-minera! asSes!re alkes oac~r frequea%!y~ ~onfor~,i~ 

Th~ ~a~eta~ s@~@~ s~ ~no~* fiss~u,~ Whi@h 5~ak across %he 
extensive s~%h%~s% %re:~a~ Bel~ of h~zo%he~! alteration Drovlde~ 
~he prine!pal ope~i~s i~ wh~@h %he Item and SopPer s~figh~des %~e~e 
~p~,st~d. ~bsa.~uea% e~es~@~ ~ a ~ e a  ~h~ sulphldas %o b~ expose~ 

ox_<.atloa, a~d no~. %he i~aivla,~sl shears eeea~im~ in the leaches 
outcrops appe~ as ~i~ute s~ms of rsslaual li~D~Ze. The ~paoln~ 

mine~al~zati0n is ~s~ally @v!de~ ~ a~@as Of rela ~Ivsly ~ios@-spsee~ 
sh~e~i~'~.~ hOwsv~r~ %he shestl,, s~ may~ ~e.p ~esen%, either wide o~ elose- 
apaee~ ,  w~the~ ~ o % ~ a B l e  m t ~ r a l ! z a ~ e a o  

~.~k ~n~al~a%ioa ef ~he ~on%~ae~ '~ ~y~e ex%saas for a 
fev~ %e,ns of fee~ Into ~he llmea%@~i@ along ~he cesta@~ with• t~ 
~i~e~al!.se~ i~2~s ~e~kS, The li~es~e~e so affe@t~ w~a%hers 
~Is~ i2 sD~S~p ~on~a@% to %he ~ay eei .e~ of %he ~l%e~ed reek® 
~<~ell ~o~eea~r~i~ns of ~oppe~ as s~Iphlgle or oxide~ ooeuA ~ ia the 
lim~ems a~. e~ very ~a~, the ,@~at~o.%. 

T~ a.~a~hea .u%oro9 ~.m.p ~h~s ~he dlstri~,ution sad re'ia%ive 
s%~sn~%n ,Of copilot ~neZaii~m~tion as lat~rgr~te.a, by the char~.ste, r 
and ~'ela~!ve ah~n~a~ee @f li~ni%s ~se~e~ il~ the !ea@h~ e~t[~rops° 
~h~ mech. is essea~lally %ha s~o as %hs~ em~,loy@d in, the Oxide 
*at@so A~ ex~erp~ f.~a an earller rspo~% by the writer, rsfer~e4o 
~e i n  %he f,o~oi~, Is hers ~epi~n~,ea by ~ ef exple~tien~ 

a~ a~ja~nt areas dis~!osee ~he fee% ~ha~ ~o~aBle varla~ions 
i~ ~ Both %ha eo!e~ a~d !~ten~!t~ ~ of res~a~sl !i~ni~e ~e~e 
preset,%. TI~ af;%~e~e~ 2~-#-s@.~le map ~'as pr®psre~ %0 depict 
%he di~tr!~utle~ a~ ~la~!ve ia%ensi%y ef cop~er ~ineral- 
[zation s~ evidence@ b~ chsrae~e~is%ie01.imo~i~e visible is 
~h~ ~sarock exposures. ~ia ~h~ra~e~ Isti¢ lim~aite, 

a ~  ~!nu~s v~,~a, a~a ~easSsaes s; ~'@O!@m ver. yi~ from ~arple- 
~i2~e~ ~ark re~ Be ehes.o!a~ ~ro~n .  I n  coatres~, the 
o~ersps ever esss~;~tially pyritic ~l~ralIza%l@~ exh!hi~ 
Yell~w az~, brie~~.~ea ~o~s. 

• ~ ~Blue-g~en S%ai~iS ~d velnlets. ~ p r e s e a t i a g  
e h ~ O a e l l a  f o r  ~ th~  ~ o s t ~ a : ~ ,  a r ~  p~omlnen~ i a  s e ~  Of %he 
a l a s k l t e  ou~e rops  o-~ th~  a r e a .  ~n t h e s e  e ~ t e ~ s  I% i s  
considered Z~Z the mea~e~ eme~a~ of ~ePpe~ eri~iaaliy 
~res~n~ in %h~ ro~k was ~Isselv~ by acid leae, hl~4~ ~n~ 
~re~ipi%a~ as .silles%e ~rO~l~ %h~ aeu%~ali£i~E eff?~t 
of a less altered reek. ~.~@h •areas, eiasss~.~% ss weakly 
~ineralIz@~ ~e ~o~ een~si~e~e~ Se hold p@~ea%iali~ies im 
respe~% %@ ~i~s~ina~e~ ~ppe~ ore~ re~a~less ef %hei~ 
sge~a@~leZ agpea~ ~ea@e. 

- 2. 
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'0 ~. ~ al limi%a%~oas are i~h~ren% in the 
In%e2~reta~ion ef leaehe~ o~rop~: (I) The s~rse 
o@~%~e~ee of ~oe~ ~d~oeM ~'xpos~1,es is perhaps the 
foresheet, ~e~ie~%s ~vide %he BeSt @ppO1~uni%y fO~ 
app~eise! of %he na%~re sx~a i~%%~nsi%y Of !~e~Si&~al 
llme~%e~ i~ ~he ~s~h~se ~repDi~s~ %he li~ni%e 

ea V in~ has bee~ la~e~ h~,~she~ @~% by t~e e!e~nts~ 1 ~ 
qulte of%on no~hi~~' mo~e than an ohs@~e ~dessz'~ pellet ~. 
~e) 2he 5~sIZion fr~ w~.~ ~ st~oag ~ain~rallsa%ion Is 
of a ~i~eda~ioaal aa~u~e~ all Shades ~d in'~ens~ies ere 
pre.~ent~ ~h~s, alvisi~s between @lesslflea%Ioas m~S~ 
be a~Bi%~arily ~llsd. (~) The ~fa~e ~x~resslen of 
e ~i~er~lize~/ BeVy-Is ~0~ necessarily e ve~'~i@sl p~eJeetlo~ ~ 

• ~ ~'~9 ~- :~ *.~ ~ ~- ~ " %~f~ C~ ~ '~ ~- ~ ~ %~, 

~s indicate~ ~n ~he s~eomp~n,Vin~ ~., ~he stro~es~ ~op~er 
m~,ner~liz~tion oc~,urs in a ra~her narrow irr~z~lar zon~ e~.t~n~li~ 
for a d!sta~@e ef 3500 feet alo~ %he majO~ s%ru@%~x~al break~ ~'~"  
largest p@rtloB, the v;~s~@r!y half, iS 1900 fee% i~ !~r~th a~d ~00 
f~e% in svera~ width. Ass~m$.m~. sr~ avm.ra~e ~i@k~e.ss of I00 re.e%, 
~ e  ~ ~ ~ a p@sslbl~ ~0~0~000 ~ons o~ ore~ This es~ise%e 
is ~.onslde~ed to ~e op.%lals%i~ i~ Vle~ ef the spe~y ~,%~r@ @f even 
the has% areas Gf mlne~aiizatlen, Also, %he o~%~r~gs e~/:~i~I% !~ 
~e~ral a. ~e~er ~ton~ ~" %ha~ ~h~se ~?er the ©xid~ d.e~osi%, 

0~%si~e %he ~reas Of s~r~er h~nerallza%ios ~%~e~ on the 
msps~ the .e~mn~es fo~ ~lisse~a%e~ @spps.z ~re ~oe~r~@n@~@ are e~n- 
slde~ed %o be p~a@%ieally ~ilo W~d ~l~a a~ Oe~p~ B~%ZS dlspia~ 
spe~a~uler ~reen s~ai.~e~ b.~% sh~ ver~ meagem ~a~%s O f  resid~al 
lim~ni%s -- @~ say ki~ Old hole Mo~ &2, &OU fe@Z if~ ~ep%h, 

.9~ @opper a~ 55 fe~ Thep~t~eaen~e of eopp~-b~a~".ia~ s h a a ~  
e~eompsny~ s re%her s%~on~ Vei~, i~ %he ss~d!.e ~%~1%e likel~ 
aoeo~nts for %he ore g~a~e material en~ou~e~sd la %hls hol~. 

In %he area exts~li~ ~beyo[~d %h~ ~,~ap) nor%hwes%s~l~ %@ 
~i %~iro~ ~ne~sllzatlea is ex%r~e.~l~ ~e~k~ ~o •~..~Billti~.s are 

preiimi~a~y way, %he western ps~tlon, whloh is %he oaly )~r% ~i~% 
even spD~t~ehes dimensions requisite fer ~o~eroie~ ore. These 
proposed leoa%ions s~e spot~ed~ as shown on the ~p~ @n either si~e 
of the. oa~on east of ~o~h B~te. The se!e.e%!oa of these drill 
s~Zes '~as ~ovs~e~ By %~) objectives: Te ~ross-~s~tlor~ th~ ion~ 
8Xls of ~h@ ZO~e~ aed to %sk~ s~vant~e of %he mOB% favorable *~erraln. 

H~I~ ~O. 154, io~at~d no~'~h of %Yil~ ~o~ ~%te, ~eaehed ~he 
~haleo@i~e ~o~e at II0 feet and iS ~%OW a~ s ~p~h ef 190 fee%. ~hls 
hole ana a leea~io~ {~P) 50u fee% wes~h~ly, ere two @f a series 
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(Based On ~O@~ ai~e~a%~ion) fell !~ @r nest ~he eX%~n~)l~" ~i~/,x~r~ 
zone of e, opp®r n~@~al!zs~len exte~di~l~ ea~@~?l[ fro~i the Saddle 
no~%h of Coppe~ ~ItZe. o%@ prsvlous!y ~sts%~d. i~ a m~=o~s/la~ 
@f l}ec~r ~2n~ to N~, D,J.~p~ %,'h~ possibility of flndln~ 
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subject he~din~ of  a repor~ dated F ~ b r ~  le ,  .!9~9 by Mr; C ~ r i ~ . -  The 
report contains t~o attachmauts: An outcro~ m~p Sad an Smea~ geologic m~.  
Mess~s. Loerp~bel~. Po~e aa~ L~u~lwel~r ~a'e m~r~ e~ IOr eo~ies So presumably there 
are. two co~ies in the Sal~ I.tike ~ les . ,  Howev~r~ if a co~y cannot be founa ~e 
esa ~re~re one fo~ you. : .  - . .  , 

vL, ~ ~ 

~ - .  . , 

of the opinions e~res e in this 19~9 repor~ by Mr. C6urtrlght, ~exeept 
that he ~ted the number of proposed holes to four~ ~ because of the 
difficulty of building access roads. This m~tter of ro~d buil~ing is not 

~ importaat ~ i~ was~ ~t ~he time of Mr. COurtrlght's repOrt~ therefore, I 

~esterly slope "of Norg~ ~Utte at c0ordlnate ~700N'-~P-~550E sad ti~e other 

As I expl~in~a to ~ou~ ~he m~n at  S~lver .~el t  ~ v e  ~ l ~ e  at  ~e~s~ 
four more holes, to ~ e t i ~ t  ~he ~ e d ~ t e  westerly a ~ o n  -of t~e Oxide 
Pit ore boay. The ~ i~%ions ~£-theSe four holes seem ~Opro~ri~te to"me. 
!£. any of thempenetrate slgnifi4aut hOltmms of ore, adgLttional holes may 
beneeded. ~er this ~rqgram iS" Com~leted~. ~he rig could be move& ~o the 
are~ ~esi~n~te~ .~y ~rSght <~s ~ "West Ox~d_'~"~. .. 

this ~.es~ Oxl ~s an ore bo~y, it %rould <Seem more c0nv~i~t to drill 
-these holes now .r~ther ,them ~t ~ l~t~r~~te.--- '-~ 

-" ........ i 3=[ 

.,.~ ~ . - - ~  
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wESE  
S~lt Lake LCi~y~ Utah 

May 19, 1955 - 

Fm.~T. A. Snedden, Manager 
Southwestern Mining Division 
American Smelting and Refining Company 
813 Valley NAtional Building 
Tucson, Arizona '~ 

Dear Sir: 

. 

k 

SILVER BELL ~r!T 
si cious FLux v . ,  , 

..... : I am enclosing Copy 0fMr. Tittmanu<'s letter to me Of May 18t{ 
relative to the possibility of developing at Silver Bell a supply of 
oxidized ore which could be used for converter flux at E1 Paso. You ad-~ 
vised me yesterday by telephone that during the stripping stage consi~ers]- 
tion .was given to this' problem and at :that time nothing could be found 
that would be suitable. Neverfiheless, I think we should give this matter 
further Consideratibn as time permits. 

I am attaching for your confidential use copy of~ Mr. KuZell's 
letter to Mr. Page of May 13th relative to the possibility of developing 
silicious flux at the ToquePs3_a depgsit. This letter has reference to 
their so-called "mlnal analysis." No ~ doubt there will be some experl- 
mental ~ork as a result Of Mr. Kuzell's idea, and if this is successful ~ 
the~ ~ possibly it would give us some ideas to use for consideration of 
possi~ilitles at Silver Bell • i 

L: 

...... ~ i "  " • /s/~ F~. V. Richard 

~ i% V .  R I C H A R D  

f 

/-[ :1:57 " 

EVR: bm • • 
Encls. (2) 
cc: E. McL. Tittmann 

~ .  o, . 

,L . 

.k 

T 
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: : < : ' ~ : ~ ' ~  " ~ ~ Mr. F . ' V .  R~chard~  
~:,~ : : Salt Lake City. 

~:~ : ?  : /  Dear Sir: 

Salt Lake City~ Utah, May 18, i955 

? 

j. 

A 

Confirming our :conversationj there may be a pos'sibilitY 
of supplying some oxi~ze~ ore • from the SilV~r Bell area ~hich 
would prove more profitable at E1 Paso th~ the present converter 
flux, ~ Assuming •that the rock was-/highly:altered so that all of 
the alumina ~ be present'as se~icite~ f!ux containing 70% 
silica or fetter and 14% alumina or less shoed prove satisfactory. 
Ass~ng a hauling cost of ~1.25 and freight Of $2.75~ the flux ~ould 
haw to e:bntain nine ~ pounds of copper per ion to break even with the 
present flux. There'would have to be a~ditional Copper present at 

• a price of 3~ cents a poflnd ~o cover the mining cost. 

~ : : : i~f~ou ar e able to dev~op anything that contains sufficient 
~ a0pper tO look ~, attractive on the above basis~ ~e should have 

2 

:< 

Samples in: order'tO detemmine the ~neral constituents before 
ms~ing any~:~rran/gement S :for Shipment, ~ 

• : i : ~ =, Yours• truly~ 

:~:  ~ : .- " . "  " / S / E ~  IMcL. T i t ~ m a n n '  ~:'. 

cc BRoberts , 

L j L~ 

. . .  _ - 

• .. :, 

,!•::%• ..... =. ~• • :, 

~L-. 

~i .,!:: • ~ 

@•~, • 

~•j,b 

',,. - 
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I~ accordance ~ith the request in "~r. F° V. Richard' ~ letter of November 
19 to ~r. Pope D the following are my recommendations for ~ . ~  program of 
prelimi~ ~7~Ioratica in~he North El TirO area. 

Ym:his report of August 20, Mr. Evans outlined t~ areas as being favor- 
able for e~plorationo It is ~- understandin~ the% he did n~t .intend that the 
limits ef the~e t~;o ~re~s necessarily would also represent limits of possible 
ore. 'Re%her~ he considered these t~ areas tO be T~he most favorable for the 
occurrence of material of' ore grade and tonnageo if ere is not found in either 
of these t~,o areas, exploration ~Id not be worthwhile elsewhere in the surround- 
ing alteratlbn-minersllzetien mona. If ore is four~ in either area~ it may h~ve 
ex~en~ outSlde of the o~llne~ she~, on EVa~ ~ map. 

There ~re a' n~ber of old ~hurn drill hole~in this ~re~, some 0£ ~hich 
sho~ intercepts of co~er0i~l ~rade an~ thic.kne~s. The e~!iest holes in th, 
E1 Tire ore.bo~- proper ~ere part 0 f  this s~me e~rly drilling program~ Preauuably 
the same dmilling and ~ampl~ug procedures were used in bo~h the E1 T~r~ and 
North E1 Tire mreas. The recent ~me~surenent ~ drilling of the El Tire ore body 
has shown that the assay results of the early holes were ~s much 8s 40% too ~gho 
It is not possible %~ dsrlve an ~c~urate correction fnctor for the drill "~ hole 
assays in th~ North E1 Tire ~rea~ bu~, if the old assays are sub~tantially on the 
high side, ~e will prebnb!y find that ~he m~Inerslization actually ~i!l be eom~er~ 

Regar~S~ of ~ether the ~s~ys ~re %0o hig~ or not, they indicate that 
• th@ ~halcocite has erratic distribution= The outcrops also show that the chalcocite 

ha~ s s~otty occurrence. The~e t~ Indicated ~ond~tlons m~rgin~l g~de and 
erratic distribution of c~mlcocite --~ are the principal factors cohtrol!ing 
the e~nt of p~'ellmlnary dril~ "FG-~ or five ~,tide-sp~ced holes ~Ione ~u.ld 
not provide s satis fac~O~ indleati0n of ore pos~ibil~tie~. Mr. Courtri~t 
~grees wi~h me that i0 h~les would represent a mini~.mu requirement® If a ~  few 
~s half of ~hese holes penetrate material of nsar-co~e~c~ ~de and thickness 
say, 50' at 0.75% C.u ~ a more extensive drilling program then w~u!d be in order~ 

The positions of th~se iO holes are sho~ on %~he attaehe~ sepia print~ 
Thi~ print is intended as ~ .o~lay on Mr, EvanS' map,® 

A rather extenSiVe amount o~ road building probably will be required~ but 
no cont0u~ map is svail~.ble for the ~rea~ end the probable positions ~nd lengths 
of roads cermet be estimated by using Mr. Ev~ns~ drainage map. The !0 proposed 
locations sho~m o n  the sepi~ overl~y can be adjusted hers ~nd there if this will 

. . . . • 
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Memera~mm ~Or Mr. T. A. Sr~dd~n 

serve to r~uc~? the expanse o f  ~'oadbui%~Ing, 

@ 
S~l ~ 2 
~c~mber 20 ,  i 9 .  

No.ever, th~s moving of locations 
should not be done hspha~a~ily b~eause in some cases the position of holes is de- 
%ermined By the s%z~ke of s%rmetures~ It is suggested that the I0 locations first 
he m.u~ey~ and marked in the fi~Id. Then Mr, Courtri~h% or I can meet i~ the field 
with Mr. Mean) or %~oeve~ on Zhe Si%ver Bell staff will Be ~n ~har~e of building 
the roads end ~rill platforms~ and determine ~ha% ehan&ags S~ould bemade i~ the 
l~catlons. 

There is a f~her suggestion "~ r~ard to sm~vey~g these lo=ations~ 
Evans mapped on aerial photographs~ the only ~ontrol the~ available in the area~ 
Theref~e) his geOlOg~ is tied to fea~t~@~ m~oh as dralusge~ shafts~ and du~s~ 
Due t~ alo~ortions in the pho%o~aphs~ the gsolo~ in Some places may he plotted 
somewhat out of its %rue moOr~lwa%s posit!on. Oensequently ~ the surveying %o 
locate these holes in %he field Whot~a ~Ot be do~e strietl x on m coordinate basis) 
Instead, the locs~ion~ should be tle~ in (probably by stadia) to n~rby points 
such. ~ sh~fts, reads~ ~r~gmmge confluences, eta. which appear on Evmns) ~ap~ 

A depth of 250' ~II be sufficle~t for most of %~he ~oles, but a few shoula 
b e  ari~ed aeeper. TO~I fOotsg~ is estlmate~ at 3300e There s~ no imrti~t~l~r 
geological qaestlons that require, dlmmond ari!l core f o r  ans~r~ so churn drilling 
~o~td be a ~ e ~ t e .  

" " M r ,  ~leha~ hs s ee~ed for ~ cost estate. This can be more appropriately 
• made up b~ t~e Silver B~II staff after the ro~d ~etwork has been plan~ed lu the 
flel~. 

.i 

~ ~  ~rlth attachment and e copy o f  Evans' 

" 2  • • • • 

rN 

, ' ,  . • 

. -  " _ •" 

• j ,  . 

• ~ • /:-- 

O r i g i n a l :  $ i g n e d B ~ '  _ 

~.~chard i' 

report ~ith P~ps 
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• ~erewi~h is ~he repor~ m a ~ologlml +tu~ of ~e area north of E1 Tiro 
as ~q'UeSte~ by you in June, I?~4 + You a~ed %~t I ~ai~h the ~i~fi~nee of the 
~Opp~ mlneraliza%ion In the area not ~ undo r p~sen~ eo~omie e~ditlone, bu~ 
a l s o  ~auSlder %ha% future develo~ents may p~t mining of lower, g~m~e ore than is 
now p o s s t b l e ~  =~ 

Eighteen days~ b e ' ~ e n  ~une 28 and AuguSt 7, were e p ~ t  i n  field mapping+ Thi~ 
i~el~des ~ @aye ~l~h ~+ 3+ H, C~~h~ on a renaissance Of the group of low 
~S west~nor~h~wes% ~f ~he zone of al%@ration+ The rem~In~n~ tlme ~s ep~n~ mappi~ 
within end adjacent ~ the zone of alteration and mineralization, The region south 
and southeast ~f ~he Atlas ~emp has been des~rlbed in provide repor~s~ a~ ~he geolo~ 
ha.++ been Token f~ th~ ~ ~omplete the picture w~thln ~he bo~uda~es of the ma!>~ 

In a a ~ t l o n  ~o aesor+~b~ ~e g~Io~ of the re~m n~2+~h of+F~h Tiro~ it i~ 
unaer~ken in this report (I) to m~sure ~he strength of ~opp~r ~n~rali~on ~rlthln 
the zone of al~r~ion~ (2) to determine to what e~ent the ~one i~ oonc~l~ by pos~ 
mineral alluvial and Volea~ie formationa~ and what is the likelihood of the existenoe 
eft9 buried deposlt hsaea%h %hi~ ~over, and (3) ~ mske ree~en~ation~ ralative to 

The ~e~ioni~overe~ by ~he rep~+r~ in~iudes ~~ northe~ end of the S~r Bell 
zone of alteration'an~ environS+ (Please~refer to ~ndex Nap.) ~t can be divided 
topog~ap~ioal~y ~ 0  ~/le ~s~ end ~es% hills separated by a band o~ ~hellow alluvium~ 

° 

The North E1 Tiro mone e~ ~e~on ' is a con~ion of ~h~ main Silver Ball 
~er~, it iS similar ~o the rest of the Zone in thst ~o@ene sulfide mineralization 
Consists ef pyrite ~th m~nor ammm~e of chale~pyri~ an~ deposition of these minerals 
is eon%rolle~ by system~ O~ ~lose~s~Ce~ Jolnts~ On the ~hole, copper sulfide mine~ali~ 

Two ~ones ~ favo~abl~ for exploration have been ~atllned+ One~ ~300~  b ~  i 5 0 0  r " 
in size~ is base~ +largely on the ~ssmy reuords of old churn drill holes ~ ~ni~h indicate 
a bl~nket of enrlehmen% 72 fee~ ~hiCk averaging 1+0% ~u~ The a SS~V +r~ords a r e  ~ f  
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• ~ ,~ 

~i~ on the e ~ e n e e  in  i~h~ ~u~ropsa ~i~h ~d~eates a I~ grade e~mlched 

app~rs ~ h  alluvi~ a~d po~% m~eral V~i~anie flows, Xt i~ na~o~i~g rapl~ly 
and i~ ~ weakly mine~.~, ss~ so the p~SsSbillty of  an i~or~n~siz~d continuation 

r+ ~d~ e~ver iS ¢~nslde~ sligh~ 

": ...... ~: ASAR~ ~ elai~ e~wr ~I~ %he sou~h~r~ postion of ~he North El Tire 
al~ez~, '~n S ~  C ~  ~r~ nO~ belng s~a~ over most of.. ~he re~ainin~ ~round~ 
The two favorable Io~llties will require drilling %0 test their ~saibilities. 
Inasmuch s s  any mlUeraliz~tion encountered is e~peo%ed to b ~  marginal in ~r~de~ 
there is no%h~g mrgsat in ~he a~cumulation of ex~l~ration d~ta~ One drill could 
gradually provide %he reg~ infermationa and r'~he ~Ork USed tO meet the ~nual 
asses~en~ ~equir~nt, 'OS ~e ~sw olai~s~ 

~i-' . - :~ ~. ' :  

~mdi%Ions of e:k-%r~me irre~tl~t~ in mi~eral~satmon, the 
area' of In~luauce ~f any o~e h~le is small~ Theref~e a ~onsid~rable n~mbsr 

. . . .  

• i i ' ;" ~ . , .  . . '-: : .  , ~ .  . . . . . .  . ....... 

...... ° " ~i~riet ~olo~: has be~n de~eri~ i~ seve~l previous ~por%s and need 
nO~ be revie~e~-here~ * ~II of ~he rocks identified luthe area occur elsewhere 
in ~he dis~rict~ and no anc~al~us ~ge rel~tionship~ were noted~ The many references 
ms~e to ~ahe ~ue o f  alteration a~ mineralization has ~ade it advisable t o  refer 

" " " ...... ~e ~1o~ of- Paieo~Oi¢ ~zi~es and llmes~on~ occ~,~ as pe~sn~s in 
~gae~ r~ks~. Due to %holt relative ~esi~nee to ~oslon %hey f~rm ridges and 
hILls~ R~Iy, %hey mark %he ~Ou~hern li~it~ of the p~eSen% stu~y~, 

" =" ' "  eds o r  

form Iow.kn~lls..surrounded by alluvium, n~rthwest of %he ~n~ of al%eration~ Similar 
~ek~ S O u ~ h  ~ ~he: :~xlds pi% ar~ of ~reta.¢e~us age~ 

Intrasive, ~rde~s %he Pal~ozole sediments on the south~est~. It is of minor ira® 
p o ~ ~  here. ~u% ~s the host to mU~ of the El. Tits ors '~ the seuth~ 

" In e~n'~e~ ~h %he alaski%e ~ ~a ~he hot.east is a large mass of daoite porphT~ 
of eensequenee, in that. it iS %he real n hos~ for miner~lizatiau~. I t  is eontlnueusly 
and ex~:ensive!y-.expOsed ~o the S~hea~= 

~Those re~or~s use~ m~st ~xt~nslve~y as terseness are listed in %he Appendix. 

. - ' . . : .  , ,  ! " ' /  . .  . ~ :  . . /  ' .  . "..=. ."  , . ~ 
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~ ~ Andee~%e ~ ~ r  b~raer~ ~ e i ~  po~phWr~ ~ th~ ~o~h~ast~ and e~gs out of 
~%he a~uvlum %0 the northwest of %he zone of ai~e~a%£~°an~ also in the weB% hills~ 

~ntly 'no~t~-%o=.~orthea ~t 

zone ~ al%sra%ion~ an~ ~he~-~en%~al ~8~% of %he ~8s% ~ ~IS~ 

i"Mons~n~%e 'iS ~e yom~41s%6f %he pros-mineral in%~sives and, is ~he second 
most abunda~ rS~k ~in %he s~neef al%era%i~on no~%h ef E1 Tiro~ In many pla~es i% 
~enTains euhe~1~l m~ys~als of ~us~s and can properly bs eall~d a quartz monzoni%e.. 
I% forms roughly ~i~c~r~ Steek~iike bodies sf various sizes, 'ana narrow~ stee~ 
dipping %0 vertical dikes~ Being less ~sis%an% %~ erosion %}ran ~u~roun~g rocks~ 
%he"larGer bC~lleS farm %opoaTaphic lowS# The stock north of Jesuit ~illis Is~ely 
~v~d b~ all~vi~, its ~x%~=% ~in~ ~ndi~at~ -by ~%%me~s prosper% shafts~ 

~z~h~n~r%/%weS~A ~ mr~w % r ~  andesi~ dikes ~% ai~sklte, daeite 
p o ~  and monsoni%e~ One large dlks of Wnyoli%e porpkTz ~ ~uts daci%e porphyry. 
Th~ smdeslte iS Salt"and therefore easily er~ed~ srnd O~ eXPosed in cuts and stem 
e/~anuals~ Th~ ~Volits porphyry Is }m~ and forms a low but  ~ slm~p, prominent ridge, 

R~•d ve~i~J~r l~r~ "~S OUt in ~e~a~U~ ~USt beyond the ner%hwesternmes% 
exposes 6f the z~e ~ alterat~on~and in numerous ~ther places in the central band 
of alluvium, Gently mor%h~as~t~-sms% dipping beds of vesicular isis, dens~ gray lava 
and interb~de~ coarse voieanle ~ubble form the nor%h~stez~ part of %he west hi!Is~ 

The eentrS~ eros ~ e~vered By shallo~, unconsolidated alluvium of recant age, 

Ma~ng %hi~ area north of E~ Tire hm~ ~mple%~ %he delineation of th~ Silver 
Bell zone ~f alter~i~ This rough~ "L n shaped zone, over seven miles in lama%h, 

nor~rd 
irO~ It maintains ~s noz~h~iy di~m~ti~n ~0r ~pp~ximate.ly two miles~ at which 
place it ~S abx~p%l¥ west s~ pin, has rapidly. I% crosses~s~l~ %he nor~h~ 
west %~ending"alaski~e-~a~i~e poz~hyrF ~on%~e%, and %0 %h.s noz%h ~ies '~O.LI,v within 

S~s%ea~ o~ciO~s~m~e~ ~rallel jo~s have attained a remarkable degree of 
development~,throu~Tou~ the S~/$er Bell ~ietriCt~ They are considered to 5s the moo% 
impo~ant single structural e!~ent within the zone of sltera%ion~ They have localized 
%he deposition of the ~./If~de minerallzation~ and ~ISo appear %o have ~ontrol!ed %he 
amplacemen% ef %he mensoni%e and pebble dikes. Their inlti~l deveiopmen% probably is 
p~e~monzoni%~ Xe~ %he mo~soni%~ i%se~ is j o i n t e d ,  indi~a%lug s cc~/%Inuln~ action er 
rejuve~i~, of the j~int .~r~aei~ .ZOrc~ eS~, 

~ Inthe North Ei Ti~o. area indiVidUal Joints are ~ommsnly 1/8 ~ thick~ They 
exhibit considerable d~verge~ce in strike~ a~d ams, with ~u~ miner exceptions, s%aep= 
dipping to vertleel~ in a br~ad sense %hey can be dlv~ded ~nt~ ~wo main systems 
which appear %0 radlate o~ward~from the t~o l~es% monz~'~odi~s~ Divergence in 
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band crossing the ~enter ef %he z~e of al%eration~ The most ext~mslve deveiopmeat 
of eio~y e~eed (2-~ 1nee in~rvals) j~Ints Is la ~ ner~ern syet~ just ~st, of 

s~veral small~ rud~ ~r~ale~ ~tteS, ~n~ nu~ereu~ ~ ~ike~ The ~ar~ d parallel= 
Ismef the dik~ ~ d  ~o~n% plane~ s%~omgl~ s~ges%s that"the Jo~'r~ son%rolled the 

~re ° , -e ,~e e geneX~l ly  ~ar~, an~ emapo~ea of' r e u a d ~  pebbles  o f  d~ i%e porpb~W 
in a g ~  ~s ef %he ~ e  ma%emiai~ In the vi~i%~ of so~en~ ~eeke~ q~r%zi%e 
pebbles ~ a~ pr~sen%~ The~ aZ~ ~ wlde~V scs%%ersd %hr~hOUt ~ae z~ns of el%era%ion, an~ 
~c~ in %he ~am~ m~uem as %he m~m~%e di~ s -- %ha% $% parallel %0 %he jOiu% 
plsm~,~ P~e~o~ w~r~ers e~asidor %hem o~ lutruslve ~ ~  

~!ne a~ e~m~d of e~se, angal~r  r~.%s%e~ b l ~ k ~  Of decide porph~z~ Se.~iel%e 
al~e~a~ion is no'~ably st~n~er ~i%h~n an~ ad~aeen% t~ ~he plpethan in %he ~urrounding 
r~eks~ Indice%Ing it served as a ehs~uelwey ~or h~o~ene sOluti~n~ Ch~l~ei%e after 
lim~mi%~.Is..9=~s~eu% in m~e~%e amounts. ~no%h~r pipe  is ioc~ted JUSt nor%hea~% of " 
%he ~ai~ Mine in ds~i%e F~~~ I% i~ e~mpo~ of ~rse mag~/~ r b!oeks of d~c-~te 
por~ and mf~or q~rtzi%e® This brescia forms ~ e ~  ~eses in an~ berderi~ 
a ~ eir~mr b ~  of ~r%Z mo~%e~ The pipe appsrent~V se~v~ ~s s ehennel- 
way for %he Is%~ Int~uslve~ The plpe is moderately altered and Son, sins sums l~oni%e 

~ S % S  Of na~ l~r~ moderate %e s~eep=~ippin~ z e n ~  o f  ~inely 
e ~ s h ~  eoun%ry ~k, O'~¢aSiorm.lly sueJabreecla ~S fo~med adjacent ~d parallel %0 
monz~%o ~ikes:~ ~eather~ surgases with s~at%ered ~und~1 fragments frequen~iF 

................. ":S~'f~de m~uerallzati~ and eee~~g hy~ro%hermal ~iterati~ produe~s are 
wi~esp~ea~ in a Zone ~vera~g 5009 fee% ~de and ~r~o~ng %e 1400 fee% wide at the 
no~hern en~. This is a een%i~ien of ~ho main Silve~ Bell zone of el~e~atien, 
The eastern boUndar~ i~ n~al %o joint~g"and ra~ged in ~%llne~ The western b ~ t m ~ r y  
is-~rge!F eoneeal~, by ellu~vi~ ~ i%~ !~i%ien i~ in~i~%ed by scattered steps 
and shallew .e~~ ..... . 

~ r'' ':' a "' Dir~ ebse~%ion o f  ~i~s iS i~1%~ %~ a f~ Surface ~su~e~ and ~p 
m~%er~al fr~s ~veral shafts, Me~% ~f %he ~mowle~l~e about sulfide ~istrihution c~es 
from %he aS~ ree~r~s O f the ~2 eh~ drill holes l~a%ed in the e~es~ and by in%ez~ 
p1~%a%~en ~f leaeh~ ~1%or~pse The let%st ~nsls%o of mapp~ %he ~is%zi~%ion end 
q~an%~ty of r e ~ t e h - b ~ o ~  %e ~mr~ c~le~e~ limoni%e ss a means of indica%!;~ %he 
fo~mer s%remg%~ and dis%rA~t[~% ~f eoppe~ hear ing  sulfides. Re~dish~an~e ~e yellow 
lim~%e refleets %he als%r~u%ion of pyri%eo Mapping of this kind ~s user%t1 im 
delinea~In~ ~e ~xl~ and E l  Ti~e ere  zones, PreVious reports on th~se  ar~s thoroughly 
d~seu~s, %he %he~rles luvoived~ a~ ~e appliea%io~ and llmi~a%ions Of the ~e%hod~ 
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Pyri%e is easily %he mos~ a~mt ~ulflde, ~% is ~ld~sprea~ ~hvo~ou~ 
%h~ zone of al%e~tion~ ~nd was foundbeyond %he borders of ~hs zone in frezh daclte 

minu%e ~rys~is or as narrow vei~le%s ~ypic~lly 1/8 in thi~es~ A rare ease 
~f banded q ~ l ~ z  and ~a~s'ely ~yS~lline py~l%e f O ~ . ~  veins up %0 three inches 
%hick in 8pparen~ly fresh monzoni%e~ ~as f~nd in dump ma~er~al ~m a shsllow 
~hm~ ~eS% ~S ~ z~ne of ~r~%~+.~, A ~elat!vely small amount occurs as dissmmi~ 

+ 

+n+e+m~%ion o+ i m e h ~  m ~ m p +  ~r~ica%es %he +OmeP ~s%rSba~on-an~ 
~n%1~7 of eha:l~oei%e in %he ~nrlehed mmm~, i% i~ assum~ ~ha% %he dis%ri~u%i~ 
of +halcopyri%e in %he prlmarF sone is essem%ially ~he same~ ~haleop~ri%e aceompanle~ 
%he ~ep0~i~i~n of pyri~ ~% in .very m~nor ~m~u~u%s~. Mos~ ~f i% was depos~%sd on 
%h8 ~oln% planesa A m~n~ ~m~m% O ~ s  in %m~e diss~%~ foz~, mainly in monzoni%8+ 
Per~mps ~he less d~nse~-grmm~er r~tur~ of ++he rock as ~mpared %o ~m~ite porphyr~ 

. :  . , ~  : . ~ -  . + +++ +.:- ~ - . . . . . .  j . : + : + o .  . .  

m~nemliSs%Ion+ ~p..Is:em %hew~l ro~k of %he mluemllmed Join% planes fo~mlng 
~aZT~W (%TPieally I/2 ineh %k~ek) z~nes encl~sin~ %he sulfi~e~qusr%z velnlets.~ Dikes 
ar~ mmaller i~gUl~r b~es ~f monzoni%s are of%en pervaslvel~ serlci%is~d in 

+ . .  + + . . : .  + 

+ s++om- mem+® m mrm+ (1 +o 

• + +noSe lenses 8re emPae+er+m++eal!y lu areas of el++e+~+~ l~mil+i Joln%in++ 
Minor gr~ngs of ~he lenses oe~ in scmt%ered i n s ~ n c e s  %~oughou% %he zone of 

+ : %+" + 4 "  " + d + : + L + : + ~  P + ~ 4 + + . P . r + ~ " 

- + ~ + , + _ m b + + + ; . . ~ .  . .+::. : 

A+ ~ e  n ~ + h  e.r~ ~+ ;'~+ zone of al~ra~ion, ~ S t m s  of ciose-spac~+ parallel 
j'Oin~ are e~}~ci~ well devel~pe~, rand lenses of modera%e~+~Stron~ copper minarmli= 
marion are. r~l~%IvelY humerus wi~hln an ovel~shaped area 3000 fee% long and !100 
fe~% ~ ®  The Ion~ axis iS +parallel ~, %he %~end of %he ~n~ of al~ ~%ion ~u% 
n ~ m l - ~ ,  ~he a l o s ~ s ~  s t e ~ p p i ~  j ~ %  p~nes~ 

:+.It ~ is e s ~ a % ~  ~ %  theenri~ec~ ~ e  ~ y  aveva~ O~4"to 0+6% ~ Thus 
i~ is e~nslde~ favorable ~nly in ~e  even% ~ha% ~%u~e ~eveiopmen~s permi% %he 
m~n~ng-of l ~ e ~  ~ a d e  ore ~han ,is no~ ~ n S i d ~ r ~  e~on~o~,  

Th+~ e ~ e ' ~ e ~ l ~ y  Of-copper m~n~liza%ion as ~vi~no~d in ~%h~ e ly  
l~h~ ~ P o p s i s  p~babt~' ~ e ~ % ~ : ~  ~ e  e~+eh~ z o ~  for  i% seems 
%hm% in %he e~mm%e~ lO0 fee% %0 ~h~ base of ~y~ida~ion ~ "leveling ou%,, cou/d 

holes~ 

• . + "  • 

. :  . ~ ,  

~O0~d ~VQ~a~e ~e i~ Ind~e8%ed By the ~ay ~esul%s Qf old churn drill 
"~'ne ~perial Copp~ Company ~ the Oxide Oopper c~.a.ny a~illed a %~d~l 
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