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e~ea ioea~e~ on ~he 8outheas~ ~o~ner 0~ ~£de p£~ pe~Lme~ero ~e 
mosn ~e~en~ obe~va~one ~i~a~e ~ fa~lu~ in th~e ~ e a  ~ey ~e ~m- 

i ~ i 8  ~ e ~  bee b ~ u n d e ~  obse~at~or~ fo r  ~ y  y ~ r e  ~r~d 
mining under ~he ~t~ntla~ sl ide h,~s b ~ n  cou~ol le~ .  ~ l y  ~h!~ 
y~ar au~ prior ~ ~he ~ o£ ~he sm~m~ rathe we co~ple~e~ ~i~Ing 
~he ~e£1~le O~e ~he~ ~ l ~  ~ ~ e c ~ e d  ~n case o~ e ~a~or ~ilu~e 
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~u~e e.~pans~n Of Oxide p~W~ll ~uc~ude ~hiS pa~ 0£ 
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c ~ e  of a ~ j o r  e l lde .  
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cc~ TASnedden 
JK~ur t r i ~ , h ~ I  
~a~a!er/ 

~ u e t ~ b e  

Very ~uiyyours~ 

Original Szgned By 
R. JAMESON 

SupeZ~ntendent 
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IRICAN SMELTIN~ AND REFINII~G 
SILVER BELL UNIT 

Silver Bell, 

November 15, 1967 

Arizona 

Mr. J. H. Courtright 

S=L2 

MEMORANDUM TO: 

Subject :  

Mr. D. R. Jameson, Superintendent 

SPECIAL REPORT ON OXIDE PIT SLIDE ZONE 

PURPOSE: 

The purpose of this report is to present recent data on the slide 
zone in Oxide Pit, which is usually summarized in the Quarterly Geologic 
Report. Measurements are made on this slide zone primarily for mine safety. 
However, the accumulated data may be useful in interpreting future slope 
problems. 

SUMMARY: 

The slide zone in the southeast corner of Oxide Pit has been watched 
for several years. Measuring gages were installed in early 1966 and show that 
the amount of movement in the past four months (July=October, 1967) is nearly 
equal to the movement in the prea~eding year° Mining on the 2660 level, be = 

low the slide zone was completed in June, 1967 and may be related to the in = 
creased rate of movement. On October 3 and 4s 1967, the yeargs hardest rains 
further acclerated the movement to a new rate about three times the rate for 
September, 1967. The fractures continue to open at the higher rate at this 

time. (The actual rate depending on the pointl being measured =but averaging 
0.01 fee.~tperdav.) This represents a more unstable condihiQn than anything 
previously reported. Small scale ravelling ispresently occurring. Until 
further changes occur thls potential slide must be treated as though failure 
would take place tomorrow. 

Description of Potential Slide Zone 

The scale of fracturing, its relationship to the southeast pit perlmeter~ 
the location of monitoring devices, and the direction movement of two points 
are all shown on Figure io 

The main fracturing strikes N20E and appears to dip 80 ° to the SE~ 
away from the pit. Kingsbury, et.al, mapped a similar shear zone at this 
location in 1941. This would seem to indicate that the sliding ~s controlled 
by a pre=mine shear zone. Where slides have occurred recently the newly formed 
faces usually are vertical or overhanging. An unusual feature ~f this zone is 
a down dropping wedge (Stations 5 and 6~ Figure i). This wedge may be the 
driving force which caused a failqre in September of about i00 tons. 

Smaller openings splinter off the mainone and move WNW towards the 
pit perimeter. In September~ 1967~ when the accompanying map was drawn these 
fractures could only be traced a short distance. Now they may 5~ traced nearly 
tothe pit perimeter. In general, horizontal movement is large compared to 
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down dropping and no potential failure surface has been recognized dipping into 
the pit and intersecting the slope . . . . .  

The entire fracture zone~ as it now exists may be mined out in a future 
extension of Oxide Pit~ as shown inFigure 1o 

Measuring Methods 

Two devices are in use to measure expansion along the fractures° .Mro 
3o A. Briscoe installed expansion gages at stations 2, 5, 8, 9, and I0 early in 
1966. He reported the expansion for three monthintervals in the Quarterly 
Geologic Reports° (The bar at station 9 showed about 0.250 feet of movement 
up until July, 1967. On November I, 1967 the same bar showed Oo514 feet of 
movement°) These expansion bars are read by interpolating between machined 
groves in the pipe. Accuracy is about ~ 0o001 feet. 

The author supplemented the above gages with stikes made of concrete 
reinforcing bar at stations I, 49 5, 6, and 7 in mid August° These bars are 
not as accurate but. do give an indication of the direction of mov~nent. Accuracy 
is ~ 0°003~ readings are made with a steel tape. Both bars are sho~n belowo 

Colit~-~'tto~s G O°lz) 
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Only stations i, 4, 5, 8, and 9 ar~still usable. Other stations have been 
struck by falling rock or became U~afe to occupyo A failure at station 2 about 
October 20, 1967, left one end of the bar hanging in space. 
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The purpose of the monitoring program during thins phase of continual 
movement is to determine the rate of movement and note acceleration and 
deceleration. Periods of acceleration and deceleration have been shown to ~ 
precede a rock failure in at least one recorded instance at an open pit~ porphyry ~~ 
copper deposit° , %: 

The accompanying graphs have been plotted from the data obtained from ,I ~ 
stations i~ 2~ 5, and 9. Stations 1 and 2 are on the lowest level along which 
the fracturing can be traced. The measurements on these stations are taken as 
normal to the failure surface° Station 5 measures the drop of the wedge and 
the net movement is recorded. Station 9 reads approximately normal to the 
fracture at the furtherest point from the pit perimeter° 

Graph A shows relative displacement vs time while Graph B shows the 
rate of movement vs time. The slope of the lines connecting adj'acent points 
on Graph B represents the acceleration during that time interval. Steep slopes 
correspond to high acceleration° A level line means no acceleration~ a line 
sloping down and to the right corresponds to deceleration ~ a slowing down of 
movement but not a reversal of movement unless the line crosses the zero dis = 
placement ordinate° To examine the correlation between rainfall and movement 
the rainfall is plotted along the top of the graph wlth scale on the right. 

The graphs show that movement along the zone was relatively uniform 
during the summer rains. Except for the wedge of rock monitored by station 5, 
movement averaged °005 feet/day or less~ until late September. The small failure 
mentioned earlier took place between September 19 and 26,,1967o During this 
period all stations registered a moderate a~celerationo Following thls~ station 
2~;near thecrest, recorded a sharp acceleration. 

On October 3 and 4 Silver Bell received it's hardest rain in 1967~(To 
date). The effect on the readings was immediate and persists at this writing~ 
(November i0~ 1967)o On the graphs the effects of the rain appear to precede 
the rain but this is because of the manner in which the graphs are constructed° 
The graphs show that the wedge accelerated to a rate of movement of over five 
hu~dreths of a foot per day° At the same time the fracture at station I closed 
0°200 feet. The device at station 2 became loose in the rock and the rock on 
which the pit side of the device was anchored later fell intG the pit° 

Following the reins the fracture at station I re=opened and accelerated 
to a new rate about twice its previous rate. The wedge decelerated and appeared 
to level off° It is now acCelerating again and moving about three times its 
previous rate° The movement along the furthest fracture from the pit is of a 
lesser magnitude but it also is now moving about three times its previous pace° 

CONCLUSION AND RECO~ENDATIONS~ 

Activity along the slide zone in the southeast corner:of Oxide Pit is 
at its highest level in several years. Periods of acceleration and deceleration 
indicate a very unstable mass of rock° If a large failure should take place 
the southeast corner of the floor of the pit will be covered with debris. It 
is improbable that slide material will extend beyond the haul ramp (Figure I)o 
At this time the area between the pit wall and the haul ramp should be con = 
sidered hazardous and closed to men and equipment° 



W 

Page 4 

A proposed extension of Oxide Pit would remove the mass of rock which 
is now in motion° When mining is resumed in this area it is important, that~ 

Io An investigation be made of rock discontinuities during mining° 

2, The slope angle be changed from i:i if necessary° 

. The toe should be completely cleaned up so that movement will 
not be hid~en~from view. 

RCE~jca 

cc~ TASnedden 
RBMeen 
JHCourtright 
WCWaidler 
RABarnes 
RCEdmiston 
NRNuttycombe 

R, Co Edmiston. 
Geological Engineer 
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D I A t O N D  ¢OR ~" DRILLING 
DIAMOND DRILLING EQUIPMENT 
GROUTING 
FOUNDATION TESTING 
MINING 
~JUARRYING 

"~FT S I N K I N G  
,~IN EL DRIVING 

~ '~ . .~NE PLANT DESIGN 
AND FAbRiCATION 

\ 
\ .  

CONTP.ACTORS. ENGI NEERS-GEOLO@IST$ 

108()1 North 21st Avenue 
PHOENIX ,  AR~ZOII tA B5020  

Phonei: Of f i ce  944-173J 

" - ~ , ,  Home 948-2009 

Gel~ral Offices and Plant 
1624 Pioneer Road P O. Box 58 

SALT LA~E CITY UTAH 8 4 l i 0  
Phone 487-7595 

j .  H . c  

MA'~ 1 t 1967 

B R A N C H  O F F I C I r $  
PHOEN l X 

RIENO 

SPOKANE 
DENVER 

SACR,AME; NTO 

S~NTIAGO. CHILE 
LIM~ PEH~I 

-( 
N. 

i+ ] 

NIA~ :i ~-: 1917 1 

a~UL, VFp. ,~,.;, L I I N i ~ ,  

,#r. 

/ 
/ 

Ameri can ~me 

Silver Bell, 

G an t i emen: 
\-~ . . .. ~ <... 

-~: For rot~%drilling t b r ~  
~ 5 . 4 0  per roost plus co~ 

be 

Cementing, if 
Of cement mad 

Standby,t£me 

For cleaning out Old 
will be $25.00 per hol 
ma t er: al s. ,.needed,- for 

Thanks forcalllng 

J~/tk 

" i  ~ J l 

./ : . ~ s t r i o t  M a n a g e r  "~ 

- / / 

Copies  Bade for:  R ~ e e n  ~ 

J'Ai~r±sco~ 
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A M E R I C A N  SMELTING A N D  R E F I N I N G  C O M P A N Y  

S I L V E R -  BELL U N I T  

SILVER- BELL. A R I Z O N A  

J.H.C 

D. R .  J A / ~ , E S O N  

S U P E R I N T E N D E N T  

Oe~obe~ 7 ,  1966 

Mr. 3, E, Roberts~ D~st~et Manager 
Boyles Bros, Dr~illn~ Company 
10801 North 21st Avenue 
Phoenix, A~zone 85020 

READ AND R E T ~ N  . . . . . . . . . . . . . . .  

PREPARE ANSWERS ~ . H A N D L E  . . . .  

F|LE . . . .~. '~_ INITIALS. 

Dea~ S~r~ 

Th~s letter will confirm our verbal understa~dln~ that 
~he follow£n~ prices per foot Of d~amond dr~ll~n~ will b~ e~ee- 
t£ve Ssp~e~ber I~ 1966~ 

0 to 500 f~. 03.10 $4,20 
500 ~o I000 f~. 4.10 5.10 
I000 ~o1500 f~. 5~I0 5,80 
~500 ~o 2000 9~. 5 .80  6 .70  
2000 to 2500 ~ t ,  6 , 70  7 .70  

$5,40 

AIsoj i.t was a~reed th8~ all othe~ clatlses of our present 
con=reef with Boyles Bros. Drill~In~ C~pany~ dated June 6~ 1960~ 

Vet@ t~ly yours, 

- k -  

-,. -. . ' .  

c o =  RBMeen 
J-HCou,rtrIN|l~ 
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TO: 

FROM: 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October ii, 1966 
MR. 

READ AND RETURN 

J. H. COURTRIGHT 

J. E. KINNISON 

PREPARE ANSWERS ~HANDLE.- , - , . . - .  

FI LE ......,b~,,.,,.._ INITIALS, 

OXIDE PIT, SILVER BELL 
,TACT!TE ,, 

The north wall of the oxide pit is characterized by a narrow 
band of tactite which contains a high pyrite content but very little 
copper. This high pyrite zone--nearly massive in places--turns dark 
brown or black when exposed to the atmosphere after mining. This 
seemed unusual to me, and as a mineralogical check to determine the 
cause, I had the surface film of black material analyzed on the visual 
spectrogrsph at the Arizona Bureau of Mines. The results indicate a 
high concentration of manganese, and this is probably the cause of the 
dark color. 

The spectrograph also indicated the presence of zinc and silver. 
I therefore had two hand specimens of this tactite assayed by Hawley 
and Hawley, the results of which assay were: Ag 0.12 oz and Zn 2.02%. 
As these were hand specimens taken principally to check the black 
surface color, no conclusions regarding the distribution of Zn and Ag 
maybe made. It is worth note that they are present. 

JEK:pjc 
cc: JABriscoe 

/ • 

6 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 2, 1966 

TO: R. B. MEEN 

FROM: J. H. COURTRIGHT 

SILVER BELL - EAST OXIDE EXPLORATION 

Enclosed is Mr. Watson's memorandum on proposed exploration 
in an area east of the Oxide pit. You, Mr. $nedden, and I dis- 
cussed this matter briefly the other day. 

Back in 1948 we staked a group o f  c la ims in t h i s  area and 
carried out a study of the mineralization in outcrops. It was 
concluded that the possible ore occurrences (as indicated by 
the results of the Mudd drilling and outcrop studies) were too 
small and low grade to warrant exploration. The claims were 
allowed to lapse. 

i t  is  now proposed t h a t  under the p resen t  copper market  
the area may hold p o s s i b i l i t i e s  f o r  a t  l e a s t  a modest amount 
of  open p i t  o re .  i t  is recommended t ha t  the c la ims be re -  
loca ted  ( the p o s t i n g  o f  new no t i ces  is a l ready  in p rog ress )  
and t h a t  a s u f f i c i e n t  number o f  ho les be d r i l l e d  to cover the 
requ i red  d i scove ry  work.  

JHC/kw 
Enclosure 
cc:  KERichard, w / e n c l .  

TASnedden, w/enc lo 
DRJameson, w / e n c l ;  
BNWatson 

. H. C O U R T R I G H T , "  
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Tucson 

TO: J. H. COURTRIGHT 

FROM: B. N. WATSON 

AMERI CAN SMELT I NG AND REF I NI NG COMPANY 
' ' . ,, Ar i Zona 

August 30, i966 
i I I 

J. C. 

Jc;'OD 

SILVER BELL "-, EAST OXIDE EXPLORATION 

in my 1965 report"()n the Geoloqy of the A,rea East of Oxide P i t ,  I stated 
that the 11 Harvey Mudd Churn drill holes put in the area in 1909 showed "only 
sporadic pockets of good porphyry copper mineralization", that "it is common 
to come across small isolated areas exhibiting live l imonite in the capping", 
and that the locally interesting capping would overall "condemn the area as 
a 'longshot t under present economic conditions," 

The odds do not seem so long now. In the past year the pr ice of copper 
has r isen,  a sizeable west extension to the Oxide p i t  has been d r i l l e d  out 
under what must be ~onsidered poor capping, and d r i l l i n g  in North S i lver  Bell 
has found areas of marginal minera l iza t ion  in the weakly a l tered and general ly 
unfavorable daci te porphyry, 

Reference to J. C. P lay te r ' s  a l t e r a t i o n  map of the East Oxide area (1948) 
shows a number of  separate l o c a l i t i e s  exh ib i t i ng  good capping which, i f  they 
represent copper "hot  spots",  might be combined to carry lower grade in-between 
ground and give an open p i t  operat ion.  That hot spots do ex i s t  is shown by 
the admit tedly unre l iab le ,  but ind ica t i ve ,  1909 Mudd holes #7 (80 feet  of 
O.73% Cu, 75 feet of capping), #11 (125 feet of 0.88% Cu, 90 feet of capping), 
and #15 (90 feet of 1.35% Cu, 135 feet of capping). 

Three other factors favor the East Oxide area: 1) a c c e s s i b i l i t y  is good, 
2) the haul to the mi l l  is short ,  and 3) the Mudd holes were ev ident ly  placed 
almost exc lus ive ly  in monzoniteporphyry dikes rather than the very possibly 
more favorable syenodior i te  porphyry bands sandwiched between dikes (see Watson 
map, 1965), With respect to th is  las t  point# both J. Briscoe and myself have 
noticed in co r re la t ing  rock types with engineer shot plans of Oxide p i t  that  
the syenodior i te  is the most favorable host, fol lowed by a lask i t e ,  then by 
monzonite porphyry. 

I t  is now considered advisable to check out the wel l -def ined zone of 
a l t e ra t i on  east of Oxide p i t  and north of the t a i l i n g s  dams before outside 
in terests  take the i n i t i a t i v e ,  The Si lver  Bell engineering s ta f f  is re- 
papering the old ASARCO Ox group of claims, and resident geologist  J. Briscoe 
plans to s ta r t  very soon a geochemical study of the area using several across- 
zone traverses with sample spacings on the order of 150 to 200 fee t ,  

With the accumulation of geochemical data, outcrop mapping, and a l t e r a t i o n  
mapping, Mr. Briscoe in cooperation with the engineers c a n  lay out the required 
assessment holes where they can do the most good and yet  be of most geologic 
in te res t .  

BARRY N. WATSON 
BNW/kw 

] 



AMERICAN SMELTING AND REFINING COMP~NY 
Tucson 

August 29, 1966 

MEMORANDUM FOR MR. R. B. MEEN 

Silver Bell 
Jesuit Claim 

This will confirm discussion with you and Mr. Snedden 
regarding the Jesuit patented claim which has been offered 
to ASARCO for a cash price of $15,000. 

AUG 3 o # 66 
Ariz 8~ 3o ona ~ e , i ~  

,~R.~ 
READ AND RETURN . . . . .  - - ' - - " - ' - - -  

PREPARE ANSWERS ~.HANDLE . . - . , - - - -  

F I l L E  ...C~_ ......... |NITIALS . . . . . .  

4oJ" 
"k01966 

As shown onthe attached map, this claim is adjoined 
on three sides by ASARC0 property. 

Jesuit Hill is capped by Cambrian quartzite which is 
underlain by a large sill-like body of dacite porphyry (see 
geologic map by Owen Evans, 1954). Although it lies within 
the main zone of alteration, the Jesuit claim covers an area 
generally weak in mineralization and the chances for ore such 
as that in the E1Tiro deposit are practically nil. However, 
during the past six months consideration has been given to 
possible ore occurrences in tactite (garnetized limestone) 
beneath the dacite sill (James Briscoe memo to D. R. Jameson, 
7-11-66), and quite recently it was reported that Duval Corpora- 
tion encountered mineralized tactite beneath the dacite at a 
depth of 600 to 700 feet in a hole located just north of Jesuit 
Hill. It now appears that extensive copper mineralization 
could occur beneath the dacite anywhere within the zone of 
alteration providing tactites are present. 

Considering the depth involved, the chances are slim 
that a deposit of sufficient size and grade to be mineable 
by open pit could be found. However, at least a limited 
amount of drilling to test beneath the dacite sill is warranted 
and four drill sites for this purpose have been selected. 

In view of the close spacial relationship that exists 
between a monzonite stock and the Imperial copper mineraliza- 
tion in tactite, it is probable that ore possibilities are 
best in the immediate vicinity of the various stocks that in- 
trude the area. The south end of the Jesuit claim overlaps 
the edge of one of the porphyry stocks. 

The exploration possibilities at depth beneath the claim 
are regarded long shot at best; however, it also has surface 
value because of its position with respect to ASARC0 property. 
Purchase of the claim at the asking price is recommended. 

JHC:bam 
Attachment 
cc: TASnedden 

KERichard 
RBMeen, 6 extra 

" 

H. Courtright 
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ARERiCAN SHELTaNG AND REFINgNG COHPANY 
Tucson. Ar i zona 

Ju i"t3,  966 

k..: 

PERSONAL/CONF IDENT!AL 
Mr. K. E. Richard,  Chief  Geo|ogist  
/ ~ e r i c a n  Sme| t ing  and Ref in ing Company 
)20 Broadway 
New York,  New York 10005 

Dear Sir;. 

CORE STO.AG  J 
s ILV~,R SE~L~ UN ! T= 

Enclosed is a copy of  a memorandum by Jim B r i s c o e  concerning 
core  s t o r a g e . a t  S i l v e r  B e l l .  This subject  has n o t b e e n  discussed 
in the Tucson O f f i c e .  at came to my a t t e n t i o n  fPom an i n d i r e c t  
source a f t e r  which ~ asked Mr, 8r iscoe to send me a copy of his 
memorandum.. 

! w i l |  discuss th is  matter  with Mr. Snedden, emphasizing our 
strong convict ion that  a t )  S i l v e r  D e l l c o r e  should~be re ta ined ,  

Perhaps- th is  s i t u a t i o n  can be resolved in th is  o f f i c e .  I 
wi | | adViSe you o f  the Outcome, 

Very t r u l y  yours,  

wESlpj¢ 
Enclosure" -.~ 
cc: J H C O u r t r i g h t ~  

~W-, E, SAEGART 

! , 

L 

. 7  . 



M:-,~,/9 i:~ 
/ i e Mr. J. A. 

5X~Vlf~ ~ UNIT 
SLiver Bel l ,  A r i m  

July 7, 1966 

Br i s coe  S ' l , l  

:i~ ̧  ~:: . 
H ~ O ~ . ~  TO: l~r. D. ~, J a n ~ s o n ,  ~ u p e r t n t e n d e n ¢  

In ~esponse ¢o your  ~¢ques¢ 1~s¢ ~ e k  Chat I d e C e ~ l ~  which core f ro~  
£he I ~e r l a l  ares dr i l l lnS may be dlscsrded, I l~ve gone eve= the El Tire dri111n8 
~ p s .  ~ n ~ n ~  i n  Che East ~ e ~ s i o n  has ~r~S~essed ~o the 27~0 leve l  o¢ 150' ~o 
;[70 fee~ belo~ ch~ c o l l a r  o f  Che dim~ond d r i l ~  hole~ in the f iche Xhese holes 
a'msreSe f l v e  ¢o s tx  h u n d r e d  f e e t  deep, so o n l y  Shout  • t h i r d  e f  t h e  ~ o ~  r e p ~ o s e n c e d  
by o u r  ooze  ~ a ~ p l e s  has been wJLned ~ y ,  

Yhe co~e f r o ~  ~hese holes are ~he oa ly  accurate [ ecc~ l  ~£ ~.he Cock ~lned i n  
~ t ~ o  a r e a .  l ~ e  g ~ o ~ o ~ c  Z o ~ s  I p ~ e p ~ e ~  ~ s  C h e  c o ~ e  ~ a ~  d ~ i l ~ e d  ~ e  d e C a A t e c !  ~ d  
e~,¢ore~e. ~he ~Lfo~J~¢ten conCat~ed ~n C h ~  Cs preI~ze¢1 ~ ¢b~¢ i¢  ~ l l i  be ~Se- 
£oL tndeflni~ly. I~ a¢ ~ rime Cn ~he ~ogu~e~ cOpp~ ~¢C~s ~ d  o p e ~ ¢ ~  
cosCs ere s~,~h ~het p~oCo~e l y i n g  ~nde~ t h e  chsl¢ociCe b l ~ e ¢  becc~es ~ ¢ ~ b l e ,  
Chert these log~ and c o r e  s a m p l e s  ~ l l i  p~'o~e i~n~luebXe i ~  co~p~¢in~  ce~cge~ ,  ~ I  
~:e L~I lur~Ic~ I te~ tln~. 

F ~ ,  June o f  1960 to ¢he p r ~ e n t  s ~  350 d i ~ o n d  d r i l l  holes ~ e ~ I n g  cheer 
500 feet In depth bays bee~ dri l le~, lhls ~iv~s a ¢ot~l ~f approximately 175,000 e 
~ core d r i l l e d  ~ an ~ p p r o ~ t ~ ¢ e  cos~ (a~ot ,~ncl~dtn~ the ~a~es o f  ~ o  ~ p l e r ~ ,  
a co~e s p l i t ~ e r ,  a Seo los ls t  , ~n~ ~be cost  o f  d r i l l i n g  mud, c ~ e u ~  e~c.)  o¢ ~ . 0 0  
p e r  foo~ ,  o r  a ¢o¢&1 ¢ n v e s C ~ n ¢  o f  $1 ,~00 ,000  d o l l ~ s o  Cf & b u i l d i n S  c o s t t n 8  
$5 ,000  ~ r e  const ruc ted f o r  c o r e  ~to~ase, ~ore c o ~  ~ 0 0  ~e~ ~ o t  ~o d .~ . ! !  
coul~ b~ preserved fo~ an t n d e f i u f c e  ~ i o d  ~¢ a cos¢ of ~bou¢ Ch~ee cenCa per 
foo~. I f  ~ e - e ~ l n a ¢ l c n  o~ core ~ o ~  cb~, pre~en¢ dr i l l in~  p¢o~c¢  could ~ k e  one 
d r i l l  h o l e  i n  f u t u r e  u r m e c e s ~ y  the~  th~ ¢o¢~I ¢os¢ o f  s ¢ o r ~  ~o~Id  be ~ e l ~  s~en¢ .  
For ~h~ above reasons I f ~ l  ~b~e ~o core p r e s e n t l y  In  st;or~ge s h o u l d  be dt~c~¢d@d 
~o mak~ roo~ ~or new core.  

~e preeen~ d r i l l t n  8 p r o j e c t  f~ ~he ~ t h  Silver Bell area w i l l  r~1,a£re ~ppro~-  
i ~ t e l y  20 holes a v e r a g i ~  250 fea t  ~m depth Co ~ l n e  ore bJ~t~o~¢ k~n~u ac chi8 
t i ~ .  By conservat ive  e s ¢ ~ ¢ e  10 re  20 h o l e a  ~ v e r a g t n  s 300 f e a r  i n  ~epch w i l l  be 
necessary be£ore the S i l ~ r  ~ 1 1  d ~ i l l £ n 8  p¢ogcam c ~  be c ~ s i d e r e d  co~p le~e.  I f  
£avoreble reso les  a¢e obta ined tn e tcher  che ~ r c h  S i l v e r  ~ s l l  area o= cbs ~ r t h  
I ~ t t a  area t h e s e  f iSures  eo~ld e ~ i ~  double.  Co~#£deri~8 cb~ f A r ~  e s ~ t ~ ,  
sto~aSe ~ l l l  have to be p r o d d e d  fo r  7~000 ¢o 10~000 £ee¢ o f  ~oce, &~s~y ~e~ecCa, 
g~om che s p l i t  s a m p l e ,  and  n ~ C a l l u r ~ i c ~ l  ¢ ~ p l e l ; .  

J ~  A. S r i s c o e  

¢c z ~ e n  



AMERICAN SMELTING AND REFINING COMPANY , .~" ' ,  ~ " "  
Tucson • ~ Arizona j.M. ~-, 

Ii:A,  ? 1966 

MEMORANDUM FOR MR. R. B. MEE~ 

. ' °  ° 2  
j, .  

F~LE ~ ' ' ~ *  I N K ~  

Silver Bell Unit 
BS&K Claims 

A little while ago Mr. Courtright told me there was a 
report that the BSaK Mining Company had re-staked some claims 
that overlapped our North Silver Bell group of claims, and 
asked me to investigate. On February 18, I was out at Silver 
Bell escorting some visiting geologists, and had a chance to 
talk with Bob Barnes, Jim Briscoe and Chuck Haynes. They 
reported that some time ago they had come across some new 
claim corners, with iron caps on iron pipes set in concrete, 
and the caps were labelled with a survey number. Among these 
were corners saying "New York" which were not in the same 
position as we found the New York corners when we were sur- 
veying the North Silver Bell claims in 1954. 

While Chuck Haynes was showing the visltor~around, 
Bob Barnes and Jim Briscoe took me out in the fi~id, and we 
found new posts for some corners of the New York,-BSK l, 3, 

and 5 claims, and location notices for the BSK 1 and 2 
claims. These were located on May 20, 19653 and the BSK 2 
was amended on June 24, 1965. The Mineral Survey on all 
corners we saw was M.S. 4630. 

We saw no sign of any notice of patent application, but 
I felt this should be checked further, so, at your request, 
on February 28 I drove to Phoenix and inquired at the Bureau 
of Land Management. The survey had been platted, and in- 
cludes the Nevada, New York, BSK Nos. l, 3, 4, 5 and 13 
claims. The BS&K No. 2 is not included. I ordered two 
copies of the plat to be sent me, and one accompanies this 
memorandum, and the other has been sent to Mr. Jameson with 
his c0py of this. 

I also found that on February 21, BS&K Mining Company, 
~.0. Box 5853, Tucson, Arizona 85700, had made application 
for patent for the above claims, through their attorney 
Albert H. McKenzie of McKenzie, Scott, Bolze and Weltsch, 
222 North Central Avenue, Phoenix 85004. This application 
has been numbered AR035698. I asked in what newspaper 
publication had been ordered, and was told that BS&K had 
had a publishers agreement with a paper in Arizona City, but 
as this was not an approved newspaper, publication was not 
'ordered, and the matter is still under discussion. The 
notice required to be posted ih the land office had also 
Lot y~t been posted, so the application had not yet been 
approved, and the 60 day period In whlch to adverse had not 
yet ~tarted to run. 



Mr. Meen -2- March 4, 1966 

I have requested that I be notified when and in what 
paper publication is ordered. If we decide to proceed 
further, probably our attorneys, or we as a Company, should 
also request to be notified. 

In the meantime Bob Barnes has been tying in the 
corners to our surveys, and I have suggested that as we 
will now have a copy of the official plat he hold off 
further surveying until he has studied the plat. I have 
also asked him, after he has seen the plat, to make an 
effort to locate the posted notice. 

Until we have plotted these new claims on our maps we 
will not know just how much of our ground has been covered, 
but it is quite apparent that if we wish to preserve our 
rights in the area we should file an adverse claim in the 
Bureau of Land Management, and institute suit in court. 
Fortunately, there is plenty of time in which to do this, 
but we should nevertheless promptly decide our course of 
action and begin whatever steps are necessary, which i 
believe will include a survey of our own by a licensed 
mineral surveyor, which will show the areas of conflict. 

S. i. BOWDITCH 
SIB:bam 
Attachment ~ ~ ~ 
cc: TASnedden, w/o attach. 

DRJameson, w/attach. / 
JHCourtright, w/o attach. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona $EP ~ 1965 

August 31, 1965 

TO: R.J. LACY 

FROM: W. G. FARLEY 

Ground~Magnetic Survey 
Northeast of Imperial Area 
Silver Bell, Arizona 

Attached is the ground magnetic survey over the plus - 
400 gamma anomaly (Map No. l) partially outlined by the low 
level helicopter survey of the E1 Tiro - Imperial area. (See 
memo byS. Parker Gay -May ll, 1965) 

On the ground the magnetic anomaly has a peak amplitude of 
over lO00 gammas. At one point a change of lO0 gammas occurs 
over a distance of lO feet and a change of 900 gammas over lO0 
feet. This steep gradient indicates the source of the magnetic 
anomaly to be coming from near surface rock. The overall outline 
of the magnetic anomaly coinsides with the southwest end of the 
dacite porphyry hill just east of section corner~~-4 3" (Map No. 2) 

A geological map of this area by Berry Watson (Map No. 3) shows 
an east-west monzonite porphyry dyke intruding the dacite porphyry 
at the point of maximum magnetic amplitude. 

Susceptibility measurements taken on outcrop samples over the 
anomaly only account for about 1/3 of the total magnetic responce. 
An attempt was made to find more magnetic surface rock in the field 
by holding rock samples close to the magnetometer sensing head. The 
rocks tested appeared to have little effect on the magnetic readings. 
A possible explanation for the susceptibility measurements not 
accounting for the total magnetic anomaly is that most of the magnetic 
response is coming from remanent magnetization. When the rock samples 
are crushed for susceptibility measurements the rock chips are randomly 
oriented which cancels out the response from remanent magnetization, 
and thus gives lower then expected magnetic susceptibility readings. 

It is my opinion that the magnetic anomaly is coming from the 
large block of dacite porphyry which makes up the exposed hill. One- 
third of the response is coming from induced magnetization and two- 
thirds from remanent magnetization. The anomaly is of no further 
interest. 

WGF/pj c 
• Attachments 
cc- CPPollock 

JHCourtright 
WESaegart 

S ay, Jr. 
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T ~ ' ~  Ar I ~ona 

SJlve~ B~ I I ,  Arllon~ . :.. 

A ~ t ~ c ~ l  is Hr. 8oy~$ r e ~ r t  on tho r ~ e n t  alrbOrn~ m~gPa~tl¢ 

I~IQ~ ~I th  tl~e !m~sr|~l ~ ~  06 c~gper m i ~ . r ~ l l Z ~ t i l n  In t¢¢ t l t~s°  
Thus, ¢t~e ~ t ~  ~ y  b~ ~ p p t l ~ | Q  to t ~  ~¢~rch fo r  c~p~r-b~rl~g 

s h ~  o~|y ~Jc~ci~;e porphyry =~t by ~ ¢e~ ~ r r ~  mo~z~ l t~  4lkes° 

I s unl |,k~i y,  -- 

~ g n e t l t e  In ~he d~¢~i:~:e m~y be ~espo~s|bte fo r  t ~  ~ ~ t y o  
i pre-sum~s~ImS fo~ ~ , l ¢ S ~ s c ~ p t ~ b t l I t y  t~sts sh,~ld be 

, .? . 

• - • 

L. " " 

f :: , 

, m ~ j a k  
~n~ I Osure 

Yc~rs ~ r y  ¸ t rUiy~ 

O~gin~l s~gmed by 
J° H. Courtright 
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Tueson ~ Arizona 

~eb~ 18~' 1965 

J. MoCo 
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Mr, Parker S, : : ~  :~ro ' 

3 ~  South 700 We.st 

Dear, ~ r k e r  

I am enclosing the following information on Silver 
Bell ~ -- 

I) I" =,~, colored geologlo map showing 
drill hole ioca~iGns 

2) i"" =~- I000 w mineralization map of Silver 
Bell d~s~rict, The survey points on this 
map . ~  h are prefixed F are Fairchild 
Aerlai S~veys control points. . 

3). 3 " I:!5,8~0 contact print aerial photos 
of E1 .Tiro ~ea,.... 

~os. 670o O~ 
67oo O,~ 

-- .~ 6700 I ' O ~ A I  

~) Tabu~tion of magnetite intercepts in 
Imperial drill holeS. The magnetite 
content is abbreviated as follows 

"" tr= trace 
=, Sparc~e 

nUmber = estimated volume % magnetite 

5) I"'= 200' uncolored-geologio map of Imperial 
area. The areal extent of this map-is not 
quite the Same as that on the map referred to 
as I) above. This latter map is enelosed 
because its reproduction of topographic 
contours is superior. 

The daeite porphyry shown on attachment I) is generally 
sill-like, typically intruding the sediments along bedding 
planes. The extensive outcrops of dp immediately east of 
E1 Tiro pit are mostly underlain by sediments. The large 
outcrop area of dp a~ the northeast corner of the map is 
also %Lnderla~. b~i Sediments.. 

- ..' 

, U0 .... ~ 

7. 
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MA ~. Parker S. Gay, Jr. Februa~j 18, 1965 

= 

Quartzite (~brianbolsa) is the basal member of the 
section. It iS overlaln~ the limestones (Paleozoic). 
The daclte i.s sill-llke and dlke-llke beneath, within and 
above all the sediments. Exact relationships are complicated 
by extensive faulting. The composltemass of bedded rooks, 
imcluding dP, Is tilted NE at ÷_ 30 O. 

M~zonite pomphyr7 is the most recent premlneral 
igneous rook. The mp stock in the center of the map 
{&ttaGhment I))is assumed to he the soti~ce of the 
mineralization in the sedim~ts which effeotively surround 
it. The mp itself is nearly baz~en of sulfides and ex- 
hibits only w~ak alteration° The block of sediments which 
lie west of ~hls monzonite stoek_~be a down faulted 
eentin%~ation of the same horizons~ioh are exposed east 
of the stock. This woUld expiai~ why limestones occur 
on both sides of ~he basal quartzite. 

Tactite and hornfels were developed in the llme- 
stones by metamorphic or hydrothermal processes and are 
the host rocks for the best CuFeS2 mineralization n. Con- 
ten,rations of magnetite are almost entirely restricted 
to the tacti~es. 

The amounts of magnetite recorded in the drill 10gs 
are not impressive. Aeromagnetlc correlation may be 
impossible as concentrations of importance are small. 

You should refer to my letter of March 19, 1956 to 
Bob Lacy regarding magnetic susceptibilities of rock 
samples from the Silver Bell district. 

Please return the aerial photos to me when you are 
finished with them. 

Ve~j truly' yours, 

W. E. Saegart 

"~S.bam ~- 
EnclOsu~es / 
~: ~C0~trlghtw/o encsJ 

R~cy w/e enos. 

P.S. Attachment 5 ~) iS not enclosed° We are in the process 
of moving to the new buil~dm4~and the original of 5) is 
temporarily inaccessible. I will sand a ~rint of this map 
after we are settled in the new building. 

W°E.S. 
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17 1965 

Dr, G. N,, Schwartz 
Department o f  Geology 
U n l v e r s i [ y  Of  H|nnesota 
Hi nneapc)H S" ~:Hi:nnesota 55/4.55 

Dear Dr.  Schwartz: - 

wish to thank you for the two repr in ts  of  papers by you 
which ~ received today, Your v i s i t  and comments here ~n the 
o f f i c e  and on the S i l v e r  Bel l  t r i p  were very informat ive and 
enjoyable and | w t s h  to extenct my thanks for your in te res t  In 
porphyry copper a l t e r a t i o n  in generat and in the problems we 
d Istussed. 

Very Lruty yours, 
+ 

ORIGINAL SIGNED BY 

JOHN E. HINNISON 

JOHN. E, rKjNN-| SOM 

jEK/ jak  
c¢~ JHCour t r  ight; = ~ -  

_ ,  + 

\ 

+ 

• =, 

• . • . • . i  
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Mr. J. H. Courtright 

AMERICAN SMELTING AND REFINING COMPANY 
SILVER BELL UNIT 

Silver Bell~ Arizona 

December 21, 1964 

3. H: C. 

APR 2 i965 

MEMORANDUM TO: 

Subject~ 

J °  H° Courtright 

EXPLORATION GEOCHEMISTRY - COMPLETION OF OUTCROP SAMPLING 
FOR TRACE QUANTITIE~ OF COPPER AND MOLYBDENUM AT SILVER BELL~ 
ARIZONA ~ AND ANALySIS OF RESULTS° ~ .......... 

This memorandum supplements the reports of Mr° N° Po Whaley on November 20, 
1963 and of Mro B° N. Watson on August 3, 1964 concerning geochemical outcrop 
sampling at Silver Bell, Arizona° The previous reports describe a definite corre- 
lation which had been found to exist between known copper mineralization and anom- 
alous amounts of molybdenum in the overlying near-surface bedrock° Using this 
correlation as an exploration tool, outcrop sampling had shown that at least one 
locality = the North Butte-Danube area = had some promise of substantial copper 
mineralization° 

At the request of Mr° William Saegart~ a number of additional outcrops were 
sampled this Fall, and it is now believed that the property has had sufficient in- 
vestigation by this method for the time being° Sample line Noo5 was extended north- 
westerly from North Butte through the Imperial area to North Silver Bello Two short 
north=northeast=trending lines were run across the North Butte=Danube area, and 
line No. 6 traversed SE=NW across Mr° Expectation Just southwest of E1Tiro pit. The 
f0~lowing illustrations accompany this report: Plate I, showing traverse lines of 
outcrop samplingl~ Plate 2 and 3, geophically illustrating ppm Cu and Mo along line 
No.5~ Plate 4, graphically illustrating ppm Cu and Mo along line No. 6 and along 
the two North Butte®Danube transverse lines; Plate 5, showing the North Butte-Danube 
anomaly contoured with i0 ppm moly intervals° 

Line No. 5 between North Butte and North Silver Bell exhibits two strong geo= 
chemical anomalies in area already known to contain copper mineralization° Samples 
31®37 traverse the Imperial area just east of E1Tiro pito No.'s 31,32,34~35,36 
and 37 are located in visibly mineralized tactites which give substantial Mo as ~,ell 
as high Cu chemical assays. Sample 33 came from dacite just north of the Mammoth 
incline and ran high in both Mo and Cu. Sample 36A is from the generally unmineral- 
ized monzonite stock between Union Ridge and E1Tiro pit, and, while assaying high 
in Cu, it showed a low 5 ppm Mo = a result in accord with the previous findings of 
the Silver Bell sampling program° Sample 38 came from weakly mineralized hornfelso 

The other line No. 5 anomaly is registered by sample locations 48-51 - dacite 
outcrops which rim the southeastern perimeter of a small monzonite stock in the 
North Silver Bell region° Churn drill holes from the year 1955 indicate the presence 
of a 35 to i00 foot chalcoci~e blanket averaging about .55 Cu in this dacite immedia- 
tely adjacent to the stock° Although rock alteration is not strong here, the geo- 
chemical sampling discloses unusually high Mo values. ,. 

The Mo assays from the remaining line No. 5 outcrop samples are of background 
proportion with the exceptions of 21,24,39,43 and 45° Sample 21 (120 ppm Mo) fell 
within a rather strongly altered northeast-trending zone approximately 25 feet wide 
within alaskiteo Strong sericite and liberal amounts of live limonite were seen in 
the outcrop° The alaskite is weakly altered to the northwest and southeast of this 
zone and would probably assay only background Moo Sample 24 (31 ppm Mo) was located 

i 



in another, but somewhat more weakly altered, narrow northeast- trending zone° 
Such zones are common but generally widely~spaced in the interval between Oxide and 
E1Tiro pits° 

Sample 39 (70 ppm Mo) was taken from quartzite near the north end of Union 
Ridge. This anomaly is somewhat of a mystery with dacite the only igneous rock in 
close proximity° 

Sample 43 (130 ppm Mo) and 45 (60 ppm Mo) are from rather weakly altered dacite 
north of ~Quartzite Peak° Churn drill holes have shown this general area to contai D 
0nly sparse copper mineralization° Occasionally a drill hole would deliver moderate 
copper values, apparently hitting a mineralized fracture:zoneo The anomalies of 
sample 43 and 45 may' be reflecting~the presence of such fracture zones° (Plans have 
existed for several months to put down 3 exploratory diamond drill holes in the area 
just north of Quartzite Peak and including sample locality 43° Reasons other than 
the geochemical information have led to this proposed exploration.) 

The North Butte-Danube moly anomaly has been fairly well delineated by 23 out- 
crop samples° Plate 5 indicates the localities of greatest interest and shows the 
locations of the three churn drill holes that have been put down in this area° 

Some facts pertaining to the North Butte-Danube anomaly should be pointed out. 
As mentioned by Mr. Saegart in a letter dated September 3, 1964, North Butte straddles 
one of the aformentioned northeast-trending zones which exhibit strong sericite and 
liberal amounts of live limonite. This particular zone, however, is of a consider- 
ably greater width than similar altered zones to the northwest. The two geochemical 
samples (5-19 and 5-19B) taken from this zone on North Butte give high moly assays, 
as might be expected. The other anomalous sample locations in the North Butte- 
Danube area, however, are in no way connected with such obviously mineralized north- 
east~trending zones~ Sample 5-17A and 5-18 are taken from mineralized tactites but 
do not show as strong a Mo anomaly as do several of the sample locations in igneous 
rock. 

Churn drill holes 135, 136, and 137 were placed in the area depicted by Plate 5, 
CDH 135 is outside the major anomaly and shows but very weak mineralization° CDH 136 
is located on the flank of a southward-protruding "arm" of the North Butte-Danube 
anomaly, but also shows only weak mineralization° CDH 137 sits near the edge of the 
strongly anomalous zone and encountered 25 feet of ~4 Cu before entering a late ande- 
site dike which persisted to considerable depth° None of these holes are situated 
within the heart of the anDmaly - CDH 137 offers some encouragement on the "outskirts", 
while CDH 136 is somewhat disappointing with its poor showzng of copper in a moderate- 
ly anomalous locality° 

At present there are plans for at least 3 diamond drill holes in the more 
favorable portions of the North Butte-Danube anomaly, Some substantial values will 
probably be encountered, but the overall picture may be one of a patch work sort of 
mineralization. The moly anomalies at North Butte-Danube are similar in strength to 
those found over a fair chalcocite blanket in North Silver Bell, but structural 
similarities are so few as to make a comp@rison between the two areas seem useless° 

Traverse line NOo 6 with its low moly assays in but moderately altered rock 
would seem to offer little hope of finding an appreciable southwest extension of 
E1Tiro pit under Mto Expectation (although some low grade zoppe~ is known t0 exist 
under the southwest section of the present pit primeter). 

Drilling of the North Butte~Danube anomaly will offer the best critism of 
geochemical exploration as applied .at Silver Bello Until then, the following obser- 
vations concerning this sampling can be made= 

Continued next page - 
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A definite correlation seems to exist between anomalous moly in near- 
surface Outcrop and knownsubsta.tial copper mineralization at depth (~Bst 
Oxides Portland Ridge, Imperial, North E1Tiro and North Silver Bell areas); 

o In igneous rocks a copper anomaly does not necessarily indicate the pre- 
sence of copper immediately below, although it undoubtedly shows that copper 
mineralization occurs somewhere in the vicinity; 

3. In tactites and hornfel_._.~s a copper anomaly i~s usually indicative of m roughly 
equivalent amount of copper mineralization within these rocks~ 

that 
4o It would appear to be a general, but by no means a strict~ rule/hi~her moly 

assays will be associated with more strongly altered rocks in a known copper- 
molybdenum ore-bearing district; 

. There is a definite suggestio~ that moly values in monzonite will run con- 
siderably lower than in alaskite or dacite of the same degree of alteration 
and structural favorabillty on the Silver Bell property (quite possibly 
some function of chemical composition). 

The use of the molybdenum anomaly as an exploration ~aide to porphyry copper 
in acid igneous rocks seems to be fairly well established, The use of the moly anomaly 
as a guide to molybdenum mineralization should not be overlooked, however. Running 
molybdenum as well as copper assays on the cores to be obtained by diamond drilling 
from the North Butte-IM~nube area ma F provide some very interesting information° 

Assistance from Norman Whaley and Charles Haynes in various aspects of the 
Silver Bell geochemical sampling program has been, to say the least, very helpful° 

BNW:jca 

cc ~ RBMeen ~ 
JHCour tright (2) ~ 
DR Jameson 
CWHaynes (2) 
BNWatson 

.3 .  L~-~ ,fl 
W .  ~ L ~ A E ~ A ~ - ~ 7 ~  
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 20. 1965 

ADDENDUM 

Plate 6 has been constructed by Charles Haynes and myself to further 
illustrate the results of the Silver Bell geochemical exploration described 
in my memorandum of December 21, 1964. This new map is a molybdenum geo- 
chemical overlay for Plate 1 of the memorandum. 

It is important to remember that the divisions between background, 
threshold, moderate and strong p.p.m, molyare somewhat subjective. An 
attempt was made to establish groupings of samples with p.p.m, moly content 
in the same general range, then to draw lines between these groupings. No 
sharp boundaries were found, however, and thus the divisions are in good 
part arbitrary. The graphs of Plates 2, 3, and 4 were used in making these 
divisions, and the reader is referred to the absolute p.p.m, values shown 
on these graphs if he is in doubt about the significance of any particular 
color grouping shown on Plate 6. 

With the p.p.m. Mo groupings used, several important features are readily 
seen. The major copper mineralization known to exist at North E1 Tiro and 
presently being drilled out to the east and southeast of Oxide pit is strongly 
indicated. Tentative plans for drilling the Danube-North Butte and Wild Hog 
Mountain areas would seem to be justified, and a need for more extensive 
exploration in North Silver Bell is suggested. The few samples in the Union 
Ridge-~ammoth (In~perial) area are of interest~ but not truly indicative of 
what lies below. This area was not thoroughly sampled, however, and the 
behavior of molybdenum within the metasediments found there is not as well 
understood as it is in the acid igneous rocks of the district. 

BARRY N. WATSON 
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Tucsen A~'izen~ 

l~svem~er; 2~, 1964 

J. H . C .  

OEC 1964 

D~ing pa~s of ~m~er an~ O~tober, ~r. D. B° Beck ~mde approxlma%ely 8 " 
g~vikv ~2~_~rem~n~ ~ Avra Wlle~ s~d the ailuvial flat "=eat of Silver Bell, The 
gravity ~tatioas loeat~, in Avra Valley a~e essentially along an east-~es% profile 
which spans the vall~y (see attached ma~ No. i655). Fotu ~ gravlt~ profiles were 
established in ~se ezra west of Silver Bell as shorn on at%ached map No. 1696. 

The gravity Work was ~onduct~d in connection vrlth a water suf~ly study for the 
Silver Bell Unit. ~ference is h~r~ made to m~; ~morand~.n of July 16, 1963 to K~z~-~n 
Richa~ !~x~ei~ing tO a r~eonnai~S~e ~eolo~ic ~xam~nati~n of the :~Alluvicl Flat"' 
ares west of Si!v~ B~I!~ The ~ravlty work was done to o~%e/n estimates of alluvial 
%hick~esses within the t~o study areas. The gravity method ~rlll indicate the dlstri~. 
b~%ioa o~ ~ollda~d or sem!-sor~sollda%e~ v~lley f~.llo It dee~ not, ho~e'~er, 
l~1~rlde amkv ~nforma%ic~ on e/~e hyd~olosi~ na%~e of %1%e fill ~ri~l= ~O~mS such 
~S depth to waier %able~ porosity and permeability cannot be resolved from &he ~ravlty 

The ~ravi%y p~ofile ~ross Avra Valley ex*~nds, from a p~int aVfroxima~ly 2 miles 
eas% of %h~ ~ili~s ~am, east~rl~ to a point abomt 1 mile north of ~ A~i~ona Fortlsnd 
Ce~rnt lime ~ on %he north end of "~he Tucson ~ntalns. ~WDO wells~ No~. 4~ 9, 
an~ 6~ are alom~ ~ profile.. .. 

Gravi%M v~es are not sho~n on the ~%%~ehed map, The. two pro~iie curves represent 
the ~mput~d maximu~ ~ minlm.~sm bedrock el~vatio~s across t~ ~[all~¥. I haw ass~e4 
that the ~pe~ifi~ gravi%y contrast between gravels ~nd b~drock is within limits of 0.6 
end 0.9. Tha% i~ to s~.~ the Volume p~r ~it wight range for the. alluvi~ falls between 
l~.O sad !8,9 f%~ /%~n ~latlve %o 12,3 i~ .~ /%on for bedrock. The ~:~[ssi~ Unit, inci- 
~entall~ ~ uses ~ fi~%%re of 16.7 ft3/tc~ for %he gr~vels overl~-In~ ~ Sierrita ~di~%0 

~xim~n ~md minimum b~dr~ck ~p~ v~ con~%%ed usir~ %h~ a~ove densi%y extre~s. 
~u%atlons were m~de s~s~ the elluvi~ cot~id be approxlm//%ed beneath ~ach ~r~vi'~ 
station ~# a flat; infinite slab ~i-th horizontal upper (~r~ surface)and l~er (bedx~ock) 
su~£a~ ~ s  ~ px~:~uces only small srrors n~ the ~en%er of %i~.e vall~ ~o~h~.~e 
~ips c~ the bedrock surface are p.~babi~ ~a!l. ~ear the edges of the ~alley, particularl~ 
in th~ vi~Ini%y of ~y ~ front fault be~rook/alluvit~ ~oun~eri~s~ %~ horizontal si~5 
i~e~L~%~%ion preduee8 large erro.rs~ The ~%ed %~edroek profiles, "~h~n; are or~N 
intem~ed %~ ~ the ~enerei sha1~ of the wD3~e~ s~ the ~ _ i t f . .  ~o of bedrock 

fol/mwi~ %able show~ the c~u~ren% water ~b!e depths alo~ with the total depths 
of %he ASA~O ~ells c.~d to %he com~%~ r~nge of b~dr~k dep%hs. 

To%al C m  %sd D p%h to  e rock 

wen 4 740 lo o 
 'ell 303 495 9oo . 90 
W%II '~, 6 ~ ~ 1150 1640 



® 

•/ 

i I ~, 

S~a~ 19~4~ ~h~ wa~er i~vel ~n~ ~ ~SA~O wells has drop~e~ an average of 
7 St® ~e~ ye~r~ A ~deS% ~%1%ure ine~s~ ~n this ra~e could result in ~ '~dIT#i~ ~p" 

these well~ dD2i~ ~ l~fe of % ~  Sil~e.T B~ll o~ra%io~no X~ %b~s ~ve~%, ~i%~r 
ne~ well~ ~ have to be ~ri~Lled or th~ exls%i~ wells would ~ed %o Be deep~n~o 
I%1 elther si%uatlon~ d~e~er aril!Ir~ sh~u/a not be at temgted we~t of well N~o 9 
~ca%~se of the ~sk of ~nt~rsectln~ bedrock Before reach~n~ ~/%e ~eslre~ hole depth. 

~S~ ~ d ~  B~eh, pl~ %0 i~elease t~ results o~ a eompreh~n~ivm 
s%~ e£ ~omr~ ~ater in A~rs ~allex som~%im~ ~m !965. ASAECO shotll~ msl~e use o£ 
%his info~tlon ~efor~ d~cid~r~ on el%e~ete hol~ !oeaticmso Production r~o~ of 
~ r  wells ~ %he ~as% ~f A~0'8 ~eilS will ~robsblF ~e la~lu~ed i~ ~ ATO~- 
~ater re.~or%~ The besi locations for ~w ~lls %o provide ~us~d lon~ term ~at~r 
~L~plleS will b~ e~% of well ~. 6~ if t~ ~r~undwat~r report .indicates Good ~quifer 

The g ~ v i ~  r e $ ~  ~,s pl~t~e~ on map No. 1656 s~ges% the e~Igt~nce of a n ~ r r o ~  
alluvial basin io~ated about 22~/e ~les SW of %he S~!ver Bs!1%0~i%e, ~ ex/~l 
~%r~ of the ~n%e~re%ed basln ~s N 38 ° W. Gravity comp~Ta~ons indicate the depth 

~e ~e~ 600 and 909 9t. A!~ ~e axis to %he ~4 the basin ~eoo~s p~ssivel~ 
ehallmver~ There is ~s~fflclent ~ravity d~ta on thin ind!~u ~s~r%~tlon to interpret 
%he seutheast sxtent of the ~in or chsn~s in th.ckness in that direction. 

B e e ~  %he ~ is ~ m ~  ~b2 ho~qzon%sl slab method of com~ting b~drock 
~ =0% ~ally ve!id~ Errors near the fl~ of th~ val!%7 are ad~it%~dly ~ .  

This method was ~ed~ however, in ~J~e interests o~ savin~ %i~e. Th~ res~tin~ co~%ed 
~ k  maxlm~ ~n~ mlnim~m depths 8/~ shown in profile ~ ~mp No~ 16~6° ~%S in %h~ 
Av~ Valley st~zey ~omp~t~tions¥ %h~ ~x~m ~d ~ bedrock ~pths a ~  b~ed on 
speei~i~ ~vi%y eg~t~asts of 0.6 a~ 0.9 r~sp~ct~vel~. 

~!~ Bs~ Wa%gO= has r~1~d %h~ resul%~ of %x~o di~ drill holes loca~ 
~ulon~ %he nor%/Iw~s% fl~m2~ of %hs ~8sln~ These holes are Iooa%sd O~ ~ro~sd now con= 
trolled ~ ~ap~or 0il Com~, The hol~s pezetrated respectively, 29 ft. ~-~d 40 fro 
of alluvium. The un~erlyln~ b~rock ~as lo~ged as units of the Clafli~% 2aach and 
Silver Bell fo'n~ati~s. Thms~ locations a~ along th~ !nter?~t~d. ran~ fzont fault 
an~ e~ah is w~thln a few hundred feet of ou%erop~ This info~matio~ is, therefore, of 
~ ~i~%u!ar val~ t~ %h~ p~S~t Stud~, 

• j 

~M~m£ te ~ Small slse of the ~aSin~Zhe e/~an~s ~f a~v~io~in~ a~ a d e q u a t ~  water 
supply are poor. The main advantages of a water source in ~'Allu~lal Flat '~ ar~ I) ~ux- 
i~%y #~ Slier B~II an~ ~) %h~ s~rfa~ elevstion here is mo~ th8~ 300 ~%. aSov~ that 
i~ Avra Val1~y (r~m~ ~mm~ he~d), ~ ~t~tial savi~ in e~$s aud o~eratiu~ 
e~es s2e lar~ sao~h %0 jUStify e %~S% well even %hou~h the are~ is ~ v~ 

16, 17 and %he no~h ~m~d~j of the ~u~lau r~servation. If this hole intersects 
~oli~%e~ r~ck ~vi%hln 200 or 300 ft. of the su~Tacm, th~ l~roJemt ~n b~ abandoned 
~ith very Ii%%Ie ~S%~1%1~ eost. On tha other han~, if the rotary hole ~netraTae 
~%~z~l h ~  fee% Of un~o~soiidet~d Sara, &~ravel, ci~ e%~. ~ it can be c~d a~d 
Wa~ for bail~ ? ~  If ~illn~ teStS s~d be ene~r~ir~, a la~r hole 



CeUld ~e d~i~led ~ ~ ¢  ~ ~ s C s .  

e 

The drill ~est in .Alluvi~l Flat ~' shoed ~e ~de before decld~ on m~i~io~% 
capital eXl~n~i%n~S for ~aTer ~e!mpmen~ in Avra Valley~ 

ce:: ~ e a c  - 2 e ~  
~ c ~ g h t ~ .  

4 "  

k, . 
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~ r~  



AMERICAN $RELT|I~G AH!) REFiNii~CI COMPANY 
TUCSOn Ar i z0na 

September 3~ ~96~ 

J. H:C. 

SEP 16 1964 

~:, .. : { ~  

Hr. R. B. 14een 
Bu | ;d |ng 

Cu & Mo in Leached Capping 
S~iver Be|} Unit  

D e a r  S.:|:r -: 

Th~s is in reference to  Barry Watson=s mad of  August 3 to 
Kr.  J .  Ho Courtr lgh¢ concerning the subject .  

About two ~eeks ago I made a b r i e f  e~amir~t|on Of the Morth 
Butte-Danube area west of  Oxide p i t  w i th  Hessrso Haynes and Watson. 
There is spot ty  evidence in the teached capping of  posslb ie ere 
grade chalco¢| te  oGcur rences- -par t i cu |a r |y  on North Butte. The 
app~rance of  the capping suggests narrcM zor~es o f  be t te r  thatco-  
c i t e  separated by iarger  area~:s o~ |¢~ grade m ine ra l i za t i on .  

This a r ~  is essent la l l y  untasted, Of the ,two churn d r i l l  
holes d r i l l e d  in th is  area, one entered a post mineral andesit tc 
d~ke 30 ~ bs~o~t th:s base of  ox ida t ion .  

Previous analyses of  capping from the a l t e r a t i o n  zone Ind l -  
cared that  anomalous Ho content was c lose ly  associated w i th  the 
Oxide and Et T t ro  ore bodies. The high Mo in capping in the 
North Butte-Danube area s h ~ | d  bs  tested,  I th |nk  two or t h r ~  
holes a r e  in order and that  North Butte should bs the p r | ~ r y  
ta rge t .  

Very t r u l y  yours, 

.ORIGINAL SIGNED BY 
~W. E. $AEGART 

W. E. ~ E ~ R T  

W S/Jk 
¢c: JHCOur t r i g h t  

DR Jameson 
¢WHaynes 
BNWatson 



MR. J. H. COURTRIGHT 

MEMORANDUM TO: 

Subject: 

RICAN SMELTING AND REFINING COMPANY 
SILVER BELL UNIT 

Silver Bell, 

August 3, 1964 

Arizona 

 VV.E.& 

AUG 7 1964 

Mr. Jo H° Courtright 

Mr. Courtright 

S=io2 

RECEIVED 

J. H .C .  

SEP 16 1964 

EXPLORATION GEOCHEMISTRY = ADDITIONAL OUTCROP SAMPLING 
FOR TRACE QUANTITIES OF COPPER AND MOLYBDENUM, 

SILVER BELL~ ARIZONA. 

During the past year Mr.'Norman Whaley has conducted geochemical explor- 
atory work in the Silver Bell area which has led to possibly significant findings.: 
There is a strong suggestion in his results that anomalous trace quantities of 
molybdenum from outcrop may reflect the presence of copper ore bodies° Through 
personal communication I have learned that the use of molybdenum as a pathfinder 
element for copper ore has also been strongly suggested in the results of geo'- 
chemical exploratio~ carried on in the acid rocks at Duval's Esperanza property. 

Whether or not this suggested relationship between moly anomaly and copper 
mineralization is restricted to acid rock environments is yet to be determined. 
Nevertheless, this relationshipappears to exist at Silver Bell and, until proven 
otherwise~ should be viewed as a possible guide to yet undiscovered copper ore 
on the property° 

In this light it was recently decided to expand upon Mr o Whaley's initial 
work with a two=fold purpose in mind; Io) t ° substantiate, if possible, the sug= 
gested relationshi p between moly anomaly and copper ore, and 2°) to use this 
relationship to delimit targets for exploratory drilling° Two diamond drill 
rigs are i~t present at work on the Silver Bell property, and it was deemed desirous 
to conduct t~is ad~litional geochemical sampl~%g and analyse the results before 
the drillizi~'~p~gram was con~pleted and the d~:~li rigs moved off the property. 

It is felt that the results of the recent sampling are significant. A 
resume of the work and the results follows herein. 

> 

The position of line No. 5 is shown on the accompanying map° This. line of 
rock chip sample locations = trending WNW = follows longitudinally the Zone of 
alteration and thus lies essentially at right angles to the four. transverse lines 
of sampling established by Mr. Whaley. Line No. 5 extends through two areas being 
drilled at present = the east side of Oxide pit~ and the Portland Ridge or south 
side of Oxide pit = and through areas of proposed drilling to the west and north- 
west of Oxide pit° 

An attempt has been made to follow as closely as possible the sampling pro- 
cedures set up in the initial study. Analyses were by colormetric methods at the 
Rocky Mountain Geochemical Laboratory, Fres=ot~,Arizona = as in the original work° 
Copper and molybdenum in ppm are plotted on,~h@ accompanying chart. 

The low trace quantities of molybdenum in samples I through 5 reflect a 
rather sudden drop in mineralization some 1,000 feet east of the present eastern 
perimeter of Oxide pit = a fact confirmed by drilling. Sample 6, showing a strong 
moly anomaly, was ~aken/ucomoutcrop at the site of diamond~Ir//l hole F~I7. This 



hole carries 48' of o90/o03 copper at a depth of 104'o Sample 7 ~ anomalous with 
50 ppm~moly =was collected from outcrop near the site of the recently completed 
Do D. hole F~34o This hole carries 79' of °98/.02 co, per at a depth of 91'~ 
Molybdenum seems to workwell as a pathfinder for copper mineralization on the 
east side of Oxide pit. 

Results are not as clear cut on Portland Ridge, but certainly cannot be 
considered contradictory° Sample 8 ~ 50 ppm moly ~ was taken near the old churn 
drill hole #145 which showed 70' of .58/.04 copper at 55' an@ 85' of °53/°07 Cu 
at' 170'. Sample 9 = 24 ppm moly - came from the site of Do Do hole F=IS. This 
hole carried 252 ~ of .81/.01 copper at a depth of 139'. Sample I0 - 15 ppm moly ® 
was located mid=way between Do D. holes F=31 and F~33o The latter hole carried 
61' of .96/°09 copper at a depth of 192', while the former carried but 36' of 
°55/.04 copper at a depth of 166'. Sample ii = 40 ppm moly = was taken some 60' 
NW of Do D. hole F~29~ a hole which showed 51' of .47/o01 copper at a depth of 
70' and 150' of o46/o01 copper at a depth of 179'. 

Assuming the apparent validity of the relationship between moly anomaly and 
copper mineralization, it would appear from the chart that chances for ore dis- 
covery are dim immediately southwest of Oxide pit but improve greatly northwest 
of the pit on the eastern shoulder of Wild Hog Mountain. Several proposed drill 
holes are located in this vicinity and will check out this anomalous area. (These 
holes were proposed prior to the recent geochemical sampling.) 

Of considerable interest are the strong moly anomalies registered by samples 
GOC=SB=5=I6 through 5=19. These anomalies are in agreementwith those shown by 
Mr. Whaley's samples GOC=SB=3-18 through 3=21 from the same general area. Present 
planning calls for at least three diamond drill hQle~ to check out this ground 
between North Butte and the old D~ube mine to the east. The two sets of geochem- 
ical results figured strongly in the decision to drill this area. 

Outcrop sample line No. 5 will be continued to the northwest through the 
North Silver Bell area this Fall, as requested by Mr. William Saegarto 

BNW:jca 

cc ~ RBMeen 
JHCou rtr ight 
DRJ ames on 
CWHaynes 
BNWatson 

Barry N.( Watson 

/ 
f~ 
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AMERICAN SMELTING AND REF|NI~G COMPANY 
Tucson Ar izona 

May 22, 196t~ 

Mr. D. R. J~neson, Super intendent 
S i l v e r  B e | i g n i t  . . . .  -,- " 
American Smel,~Ing andS.Refining Company ° 
Silver B e l l ,  Arlzona 85270 ' " " " 

SILVER BELL 

Desr  Mr .  Jameson: 

Enclosed herewl th  ~s a t a t t e r  from the Nevada Bureau of  Mines 
asking f o r  ~ pound or two of molybdeni te  concenCrate. 

inasmuch as t h i s  is a research p r o j e c t ,  I be l ieve  we should 
accommodate them i f  poss ib le .  Perhaps Mr. Haynes or  Mr. Watson 
would be able to  handle t h i s  mat te r ,  sending the requ i red informa- 
t i o n  concerning the concent ra te  a-long witi~ a sample of molybdeni~e 
bear ing ore d i r e c t l y  to  Hr. $ c h i | l i n g ,  

Yours very t r u l y ,  

Ori~nalslgnedb~ 
J. H. Courtright 

J. H. COURTffBGHT 

JHC/j k 
Enclosure 
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Hr. A. E. Johnson 

Rocky Hountaln Geochemical Laborator ies  
2.33 t~orth Harina $,,tree.t. 
~res¢ot t ,  Arizona . . . .  

..Dear Mr. Johnson¢ " " 

We a r ' e  s h i p p i n g  to you today, via Greyhound Bus Lfnes, 20 rock 
chip samples For trace element de~erm|nat~ons of ~o!ybdenum anrJ copper,. 

A l|S~t ,of•"these sarnples is attached and ~4~l also be included in 
the shipment~. A l l  samples consist  of one¢o_ntai_ en r onl:, un l ike the past 
when ~wo •containers were• shipped for each s.ample, 

Whett. you complete th~ana~yses, p}ease return the reject pulps to 
us co l lec t ,  via Greyh.o~md 8Us L i n e s .  

= . ~ . .  

7 : : " Very t r u | y  yours,  

% BAV-J~D B". BECK 
j 8 B / j k  

Attachment 
c¢: .JHCourtrlght ~ 

B L  Note~to JHC: 20 Geochemical rock samples from S i l v e r  Bel l  

; . r 



GEOCHEMICAL.DETERMINATION 
Run for Mot ,bdenum and Copper 

k • 

GOC-SB-5-]  
GOC-$ B-5 -2 
GOC'SB~'5"3 
GOC-SB-5o4 
GOC~SB-5-5 
GOC-SB-5-6 
GOC-SB-5-7 
GOC-SB-5-8 
GOC-SB-5-9 
G OC -S8 - 5 - 10 
GOC-SB,5-1 I 
G OC-,'S B-5~,- t2 
GOC-SB~,5-I3 
GOC-S,B-Sr14 
GOC-SB-5- i  5 
GOC,~SB-5-,I 6 
GOC-SB-5-] 7 
GOC'SB'5-1.8 
GOC-SB-5-19 
GOC-SB-5-20 

,~- '  



AMERICAN SH~J~T~HG AHD REFiHING COMPANY 
Tucson A.rizQna 

Hr."K. E. Richard, Ch|e~ GeOlogist 
~ r i t a n  Smelting and Re~|nln9 Cor~any 
120 Broadway 
Hew York, H. Y. 10005 

Be.r S i r :  

Enc|osed iS a b r | e f  s u ~ r y  Of a seminar ta lk  e~tlt|ed 
"Development o f  Htniag at  S i l ve r  B e l l "  that  Barry Watson .would 
i l k e  to give before a 9roup o f  about 25 members, mostly f a c u l t y  
and graduate students at  ~he Untvers l t y  of  Ar izona.  

-Essen.tiel|y a l l  o f  the maker|a| he proposes to present has 
been publ ished and noth|ng presented w|11 be in p r |n te~  form, 8 
be l ieve approval should be given. However. Mr. Watson~s request 
has be~n delayed several weeks and there is | n s u f f i s i e n t  time to 
get i t  through the Publ ica t ions C ~ l t t e e .  

8 hope you ~J|ll be able tO secure ten ta t i ve  approval and 
phone or  w l re  me according|y° " 

Yours very t r u | y ,  

Ori~dnal signed by 
3. H. Courtright 

~¢/ jk  
Enc|osure 
~¢: BNWa tsen 



April i, 1964 

Mr. J. H. Courtright, Chief Geologist 
Southwestern Mining Department 
American Smelting and Refining Company 
813 Valley National Building 
Tucson, Arizona 85701 

Dear Sir: 

In compliance with your request, I am sending a brief stmm~ary 
of a seminar talk on "Development of Mining at Silver Bell" that I 
am planning to give on Monday, April 6. The seminar group consists 
of about 25 members---mostly faculty and graduate students of the 
University of Arizona. If any of the information I plan to present 
meets with company disapproval, I shall, of course, delete the material. 

The talk concerns only the development of the E1 Tiro and Oxide 
pits as they presently exist. All reference to the Imperial area--- 
except brief historical summary---has been omitted. Likewise, no 
pertinent reference will be ma~e to the present exploratory drilling 
program. 

In outline form, the talk will cover the following: 
I. Geologic summary of the Silver Bell range and ore zone, 

from work by Richard and Courtrlght, and myself. 
II. Exploration history at Silver Bell. 

A. Summary of early mining---1865-1923. 
B. Roland Blanchard's 1923 report to ASARC0. 

1. Ideas on rock types and structural controls. 
2. Concepts on llmonite capping. 
3. Opinions on possible pits in E1Tiro and Oxide areas. 

C. Schmitt, et. al., 1941 report to ASARCO. 
1. Ideas on rock types and structural controls. 
2. Entwistle's summary of Oxide pit possibility. 
3. Kingsbury's suzmnary of E1 Tiro pit possibility. 

D. Kerr,s report on alteration and minerallzatlon---as 
published in GSA. 

E. Pre-1954 statistics on drilling costs and diamond drill 
core recovery, tonnage originally expected from each pit 
with expected grades of ore and stripping ratiom---all 
figures approximate. 

III. Geophysical and geochemical work. Broad, general statements 
of applicability of magnetic susceptibilities, resistivit~ 
I.P. and geochemistry to Silver Bell. No charts Or graphs. 

I have made every attempt to re,rain from using any vital inform- 
ation of current interest to the company. I believe my talk can still 
be of considerable interest, however, and hope that my request to 
give it meets with your approval. 

Yours very truly, 

Barry ~ N. Watson 
Geologist 



@ 
ASAIRCO 

K E N Y O N  R I C H A R D  

CHIEF GEOLOGIST 

@ @ 

AMERICAN SMF::LTING A N D  R E F I N I N G  C O M P A N Y  

E X P L O R A T I O N  DE P A R T M  I::: N T 

120 BROADWAY~.  I~IEW Y O R K ,  N.Y. 1000.5 
J. Ho Co 

F£8 ~4 I~4 

AIRMAIL February 18, 1964 

Mr. J. H. Courtright, Chief Geologist 
Southwestern Explor. DePt. 
Tucson, Ariz. 

Silver Bell~- Geochemistry 

Dear Sir: 

This will acknowledge your letter of February 14 with 
Mr. Whaley's accompanying report on outcrop sampling at 
Silver Bell. 

The moly anom~i%s ar~ ~particularly inter?sting. As 
future information is =acc~ui~te~ ~ ~i~ Other districts which 
supports these results, it"cOUl~tSecome a useful exploration 
technique. 

" Please c0mmen°d~',.M~. Whaley for his~ carefulnes s in running 
these~ Surve~s~'and for hi§ well"wri~en;'r:eport. ~ ~'~ ~ 

/ 
/ 

KENYON RICHARD 

cc: DRJameson 
R/Lacy 
WESaegart 
NPWhaley All A/M 
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Original signed by 
g. H. Courtright 

:?" 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson ' Arizona 

November 20. 1963 

To: J. Ho Courtr lght 

From: N. P. Whaley 

EXPLORATION,,,,GEOCHEMISTRY - INIT, IAL 
OUTCROP,,,,SAMPLING F,OR AN INDICATION qF, 
A PRIMARY DISPERSION,,,pATTERN OF TRACE 
~UANTITIES OF, CQPPER AN~,,,,MOLyBDENUML 
S,ILVER BELL MOUNTAINS~ ARIZONA., .... 

Early in September of this year Mr. William Saegart expressed an interest in a 
l imited program of outcrop or rock chip sampling designed to detect an indication of 
primary dispersion of trace quant i t ies of copper and molybdenum around a porphyry 
copper Ore body, and, i f  such dispersion existed, to further 'determine, at least in 
a prel iminary sense, the l ikel ihood of a pattern related to or re f lect ing i n tens i t y  
of known mineral izat ion. 

The Si lver  Bell Mountains were selected as presenting the best control ava i l -  
able for a sampling program and four informal traverse lines were proposed. 

A br ie f  description of these traverses and the f i e ld  procedures in sampling is 
followed by a section containing my thoughts on the invest igat ion. A location map 
and some compilation of basic data are attached. Any comments re la t ive  to the ma- 
t e r i e l a r e  welcomed. 

Line locations and or ientat ions were selected with reference to known a l te ra-  
t ion and mineral lzat ion. A l l  l ines originated in  unaltered and unmineralized rock, 
traversed the zone of known a l tera t ion and mineral izat ion by the shortest possible 
route tangent tO the operating p i ts  and, where possible, terminated in Fresh, un- 
minera 1 i zed rock beyond. 

Two of the l ines f|ank the E! Tr io Pi t  - -  one on the north and the other on 
the south. They are subparallel and roughly normal to the regional trend of the 
a l te ra t ion  and structure. The other two flank the Oxide Rit  - -  one on the north- 
west and the other on the east. Although converging to the northeast, they too are 
essent ia l ly  normal to the trend o,f the a l tera t ion and structure. 

i 

True l inear traverses were modified to accomodate topography - - f o l l o w i n g  ridges 
and summits which roughly par,alieled the general bearings of the l ines. This not 
only f ac i l i t a t ed  sampling by minimizing r e l i e f ,  but probably reduced the l ikel ihood 
of contamination from secondary d lspersion. 

A sample interval was a r b i t r a r i | y  established as 500 feet except for those sec- 
tions immediately adjacent to the p i ts . . .where i t  was reduced to 250 feet i f  cu l tura l  
interference such as prospects, structures, and dumps permitted. 

P 

Prior to entering the f ie ld  no def in i te  method was established for determining 
speci f ic  sample locati~ons on the l ines. Not only did the li,mited, reconnaissance 
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J° Ho Courtright -2- November 20, 1963 

nature of the program preclude surveying tec.hniques, but dependence Upon them was not 
deemed desirable° The most workable approach, developed in the field, was that of 
laying out a line on Uo So Geological Survey 1:24000 topographic maps, scaling off 
the intervals for locations, and using topographic control through visual orientation° 
Uf necessary, these predetermined locations were altered to correspond to any changes 
dictated by conditions at the actual sample site. 

The sample itself was a composite representing outcrop within a fifteen to twen- 
ty foot radius around the so called "sample location°" Internal portions of three to 
five hand specimens were reduced to 5 mm to 15 mm chips with a hammer, mixed, and 
enough of them used to fill cardboard cans of 126 cc to 146 cc° Small hand specimens 
were retained and each site was identified by number with yellow paint from a pres- 
surized spray can° ~ndividua~ samples never represented more than one rock type and 
every effort was made to avoid sampling fault zones, contacts, narrow dikes, visible 
ore mineral, or any locally unique feature° 

Since no formal grid system existed, traverse lines were numbered 1 through 4o 
The most northern is Line Noo l and the most southern is Line No° 4. Sample coding 
or identification incorporated four factors: l) abbreviated identification of the 
type or purpose of the sample, 2) abbreviated identification of the geographical 
location, 3) traverse or line number and, 4) the sequential number of the sample 
from the given traverse or lineo 

AS an example: 
~GOC - SB - 3 - lO) 

Expanded, it would be read as: 
(Geochemistry - Silver Bell - Line No° 3 - Sample NOo lO) 

The four lines were sampled by a two-man team between September II and Septem- 
ber 26 -- with ten and a half days actually spent in the field. One man did the 
sampling while the other maintained orientation and a written description of the 
traverse and samples° 

Physical parameters for the lines are as follows: 

Approx. General El evation Oi fference NO o of 
Line NOo Length (Ft.) Bearing Range (Fto) in Elev° (Fto) Samples 

l I0,500 No78°E° 2460~3310~ 850~ 23 

0 
2 13,850 N.65 Eo 2460~3765~ 1350~ 31 

3 7,800 No2OOEo 2645+3240~ 595± 17 

4 4,600 No O°Eo 2800±3490~ 690+ lO 
Totals ~ -- 81 

This represents a collection average of seven to eight samples per day, and a 
sampling density of one sample per 453 feet of lineo 



J. Ho Courtright -3- November 20, 1963 

Analyses were by colorimetric methods at the Rocky Mountain Geochemical Labora= 
tories, Prescott, Arizona° 

~nferences are made within the bounds imposed by a limited number of samples 
collected on four widely separated traverse lines° Each line should be regarded as 
an individual, two dimensional system composed of metal concentration relative to 
linear location° 

All lines display decided geochemical re l ie f  apparently related to the known 
ore bodies° Copper values on some of the lines are extremely errat ic ,  but i f  the 
molybdenum is regarded as a pathfinder element and the copper relegated to a sup- 
porting role the geochemical landscape exhibits an almost classic prof i le of regional 
threshold, local threshold or plateau, and peaked anomalies, In al l  cases the local 
molybdenum threshold and anomaly occur within that segment of the traverse proximate 
to the known ore bodies° 

Most promising is the suggestion that the dispersion reflects the more intense 
mineralization of these known ore bodies rather than a preferential concentration in 
a specific rock type° While too few samples are involved to draw any conclusions, 
the distribution curves for Line NOo I and Line NOo 2 also suggest that in these sys- 
tems the concentration of molybdenum is qualitatively independent of the degree of 
alteration° These relationships, if established, would be highly favorable factors 
in an evaluation of the exploration potential of outcrop sampling° 

Detai]ed analysis directed toward establishing the significance of absolute 
concentration values, their frequency distribution, or the ratios between the thresh- 
olds and anomalies wou]d probably be premature at this time. The sample population 
is limited, the threshold-anomaly ratios highly variable, and little is known of 
sampling and analytical error. 

Of significance at the time is tMat each of the four traverse line curves re- 
flects molybdenum anomalies which are correlative with the local intensity of known 
mineralization, and while more work would be required to determine the true import 
of this implication, the suggested potential for localizing targets in broad zones 
of alteration i s  favorable. 

While B assume responsibility for identification of rock type and description 
for the samples, ~ wish to express gratltude to Charles Haynes of the Silver Bell 
Unit for many he]pfu| conversations on the petrography of the Silver Bell Mountains. 

NPW/j k " 

Attachments 

NORMAN P. WHALEY 

P, 



February 12, 1964 

ADDENDUM 

O 

On January 28 of this year five more outcrop samples, GOC - SB - 3 - 18 through 
GOC - SB - 3 - 22 inclusive, were collected along a short supplemental traverse in 

the Copper Butte-North Butte area. 

This traverse, which forms an appendage running SWW from the location of sample 
NOo 11 on Line 3, originated in the tact i te to the northwest of Copper Butte, crossed 
the dacite porphyry through a zone of locally strong alterat ion, and terminated in 
the moderately altered alaskite southwest of North Butte (Map of November, 1963). 

Both rock type and degree of  a l t e r a t i o n  occur as var iables.  

The copper values were e r r a t i c  as they were on l ine 3 and appear to indicate the 
general ly  pervasive saturat ion of oxide copper in th is  area. Molybdenum values, whi le 
f l u c tua t i ng ,  remain anomalous but e x h i b i t  a tendency to drop o f f  to the west° They 
could r e f l e c t  one or a combination of at  1east three p o s s i b i l i t i e s :  a) the prox imi ty  
of  the Oxide ore body, b) the in tens i t y  of  a l t e r a t i o n ,  or c) the existence of addi-  
t ional  primary minera l i za t ion  at depth. 

Option (b) would conf l ic t  with my original feeling that the geochemical re l ie f  
for molybdenum was independent of the nature of al terat ion. At present i t  would be 
d i f f i c u l t  to either establish or refute a relationship. 

Option (c) is the most interesting, and perhaps could be better evaluated i f  the 
relationship between alterat ion and the concentration of molybdenum were better under-- 
stood° 

NORMAN P, WHALEY 

NPW/j k 
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SAMPLE LOL~TION 

/ . - - - - -Sample number 

c I  z3 ~ o or in top half signifies rock type 

" J ~ C o l o r  in bottom half signifies intensity of alteration 

SEDIMENTARY ROIC KS 

Shales (Recreation Red, Beds) 

Limestone 

Quartzite 

IGNEOUS ROCKS 

Monzonite porphyry -  

Dacite porphyry 

Volcanics (early Tertiary) 

Alaskite 

ALTERATION 

\~ ~. _.,r BY.4Z_.R. " ./ZJ~ . . . . . . . . . . .  \ ~ ~ . , 

Strong 

Moderate 

Tactite and Siticlfied Limestone 

None Qr Very Weak 

% 

\ 

GEOCHEMICAL INVESTIGATIONS 
TRAVERSE LINES OF O U T C R O P  S A M P L I N G  

SILVER BELL MOUNTAINS 
PIMA COUNTY, ARIZONA 

Seal, I"= lO00' 
N.P. WHALEY NOVEMBER, 1 9 6 3  

MAP NO. 1601 
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January 29. | ~  

Hr. A. E. Johnson 
Rocky ~un~aln ~e~chem|cal Laboratories 
2 ~  ~ r ~ h  H~ri~a SCreet 
P r e s ¢ ~  Arizona 

Dear Hr. Johnson: 

We are shippin9 toyou todayS via Greyhound Bus Lines, f ive (5) 
rock chip s~mp|es for tr~¢e e~enlsnt detemtnattons of cepper and 
~liybdenum, The sa~ |es  are ident i f ied as follows: 

GO¢-SS-3~I9 
GOC-SB-3-20 

G OC~SS~3-22 

When you c~eplete ~he ~naiyses, pBease return the reject putps 
l:o us ce~lec¢, v~a Gr~yh~und Bus LineS, 

Very t ru ly  yours~ 

NeH/Jk 
¢¢: ~l¢ou,rtr ~gl~t-T~l 

WESaegart 

Z,. 
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AHERICAN SHELTING AND REF[NgNG COMPANY 
Tucson Arizona 

November 20, 1963 

To: J. H. Cour t r igh t  

From: N. P. Whaley 

EXPLORATBON GEOCHEMISTRY - INITIAL 
OUTCROP SAMPLING FOR AN iNDICATiON OF 
A PRUHARY DISPERSION ' PATTERN OF TRACE 
~UANTiTIES OFCqPPER AND HOLYBDENUM, 
SILVER BELL HOUNTAINS, ARIZONA. 

Early in SePtember o f  th is  year Hr. Wi] l iam Saegart expressed an i n te res t  in a 
l im i ted  program of  outcrop or rock chip sampling designed to detect  an ind ica t ion  of 
pr imary d ispers ion of  trace quan t i t i es  o f  copper and molybdenum around a porphyry 
copper ore body, and, i f  such d ispers ion ex is ted,  to f u r t he r  determine, a t  least  in 
a p re l im ina ry  sense, the l i ke l i hood  of  a pat tern  related to or  r e f l e c t i n g  i n t ens i t y  
of known m ine ra l i za t i on .  

The S i l ve r  Bell  Mountains were selected as present ing the best contro l  a v a i l -  
able f o r  alsampllng program and four informal t raverse l ines were proposed. 

A b r i e f  descr ip t ion  of  these traverses and the f i e l d  procedures in sampling is 
fol lowed by a sect ion conta in ing my thoughts on the inves t iga t ion .  A locat ion map 
and some compi lat ion of  basic data are attached. Any comments r e l a t i v e  to the ma- 
t e r i a l a r e  welcomed. 

Line locat ions and o r i en ta t i ons  were selected wi th  reference to known a l t e r a -  
t ion  and m ine ra l i za t i on .  A l l  l ines o r ig ina ted  in, unaltered and unmineral ized rock, 
traversed the zone of  known a l t e r a t i o n  and m inera l i za t ion  by the shor test  possib le 
route tangent to the operat ing p i t s  and, where poss ib le ,  terminated in f resh,  un- 
mlnera l ized rock beyond, 

Two of  the l ines f l ank  the El T r io  P i t  - -  one on the north and the other on 
the south. They are subpara l le l  and roughly normal to the regional trend of  the 
a l t e r a t i o n  and s t ruc ture .  The other  two f lank  the Oxide R i t  - -  one on the nor th-  
west and the other on the east. Although converging to the nor theast ,  t hey  too are 
e s s e n t i a l l y  normal to the trend o.f the a l t e r a t i o n  and s t ruc tu re .  

t 

True l i near  traverses were modif ied to accomodate topography - - f o l l o w i n g  ridges 
and summits which roughly pa ra l l e led  :the general bearings of  the l ines .  This not 
on ly  f a c i l i t a t e d  sampling by minimiz ing r e l i e f ,  but probably reduced the l i ke l i hood  
of  contamination from secondary d ispers ion.  

A sample in terva l  was a r b i t r a r i l y  establ ished as 500 feet  except fo r  those sec- 
t ions immediately adJacent to the p i t s . . .whe re  i t  was reduced to 250 feet  i f  cu l t u ra l  
in ter ference such as prospects,  s t ruc tu res ,  and dumps permit ted.  

P 

Pr io r  to enter ing the f i e l d  no d e f i n i t e  method was establ ished f o r  determining 
spec i f i c  sample locati~ons on the l ines .  Not only  did the l im i t ed ,  reconnaissance 
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nature of  the program preclude surveying tec.hniques, but dependence upon them was not 
deemed desi rable.  The most workable approach, developed in the f i e l d ,  was that  of 
laying out a l ine  on U. S. Geological Survey 1:24000 topographic maps, scal ing o f f  
the in te rva ls  for  locat ions,  and using topographic control  through visual o r ien ta t ion°  
i f  necessary, these predetermined locat ions were a l tered to correspond to any changes 
d ic ta ted by condi t ions at the actual sample s i te° 

The sample i t s e l f  was a composite representing outcrop w i th in .a  f i f t e e n  to twen- 
ty foot  radius around the so cal led m'sample l oca t i on . "  internal  port ions of  three to 
f i ve  hand specimens were reduced to 5 mm to 15 mm chips with a hammer, mixed, and 
enough of them used to f i l l  cardboard cans of 126 cc to 146 cc. Small hand specimens 
were retained and each s i t e  was i den t i f i ed  by number with yel low pa in t  from a pres- 
surized spray can. 0ndividua] samples never representedmore than one rock type and 
every e f f o r t  was made to avo id  sampling f a u l t  zones, contacts,  narrow dikes,  v i s i b l e  
ore mineral ,  or any l o c a l l y  unique feature.  

Since no formal gr id  system ex is ted,  traverse l ines were numbered I through 4o 
The most northern is Line No. 1 and the most southern is Line No. 4. Sample coding 
or i d e n t i f i c a t i o n  incorporated four fac tors :  1). abbreviated i d e n t i f i c a t i o n  of the 
type or purpose of the sample, 2) abbreviated i d e n t i f i c a t i o n  of  the geographical 
loca t ion ,  3) traverse or l ine  number and, 4) the sequential number of the sample 
from the given traverse or l i ne ,  

As an example: 
(GOC - SB - 3 - 10) 

Expanded, i t  would be read as: 
(Geochemistry - S i l ve r  Bell - Line No. 3 - Sample No. iO) 

The four l ines were sampled by a two-man team between September 11 and Septem- 
ber 26 - -  with ten and a ha l f  days ac tua l l y  spent in the f i e l d .  One man did the 
sampling while the other maintained o r i en ta t i on  and a wr i t ten  descr ip t ion of  the 
traverse and samples. 

Physical parameters for  the l ines are as fo l lows:  
4 

Approx. General Elevat ion O i f ference No. of  
Line No. Length (Ft . )  Bearing Range (Ft . )  in Elev. (Ft . )  Samples 

l l O, 500 N. 78°E. 2460+_.3310+_ 850+-- 23 

2 13,850 N. 65°E. 2460+3765+- 1350+- 31 

3 7 , 8 0 0  N. '20°E.  26/+5+_.3240+- 595+- 17 

4 4,600 N. O°E. 2800+-3490+ 690+_. 10 
Total s 36,750 81 

This represents a co l l ec t i on  average of seven to e ight  samples per day, and a 
sampling densi ty  of  one sample per 453 feet  of  l i ne .  
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Analyses were by colorimetric methods a t  the Rocky Mountain Geochemical Labora- 
tories, Prescott, Arizona° 

Inferences are made within the bounds imposed by a |imited number of samples 
collected on four widely separated traverse lines. Each line should be regarded as 
an individual, two dimensional system composed of metal concentration relative to 
linear ]ocatiOno 

Al% lines display decided geochemical relief apparently related to the known 
ore bodies° Copper values on some of the lines are extremely erratic, but if the 
molybdenum is regarded as a pathfinder element and the copper relegated to a sup- 
porting role the geochemical landscape exhibits an almost classic profile of regional 
threshold, ~ocal threshold or plateau, and peaked anomalies. Jn all cases the local 
molybdenum threshold and anomaly occur within that segment of the traverse proximate 
to the known ore bodies° 

Most promising is the suggestion that the dispersion reflects the more intense 
mineralization of these known ore bodies rather than a preferential concentration in 
a specific rock typeo While too few samples are involved to draw any conclusions, 
the distribution curves for Line Noo I and Line NOo 2 also suggest that in these sys- 
tems the concentration of molybdenum is qualitatively independent of the degree of 
alteration° These re~ationships, if established, would be highly favorable factors 
in an evaluation of the exploration potential of outcrop samplingo 

Detailed analysis directed toward establishing the significance of absolute 
concentration values, their frequency distribution, or the ratios between the thresh- 
olds and anomalies would probably be premature at this time° The sample population 
is limited, the threshold-anoma]y ratios highly variable, and little is known of 
sampling and analytical error° 

Of significance at the time is that each of the four traverse line curves re- 
flects mo]ybdenum anomalies which are correlative with the local intensity of known 
mineralization, and while more work wou]d be required to determine the true import 
of this implication, the suggested potentia] for localizing targets in broad zones 
of alteration is favorable. 

While B assume responsibility for identification of rock type and description 
for the samples, B wish to express gratitude to Charles Haynes of the Silver Bell 
Unit for many he]pful conversations on the petrography of the Silver Bell Mountains° 

NPW/j k 
Attachments 

NORMAN P o WHALEY 

P, 
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February 12, 1964 

ADDENDUM 

On January 28 of this year five more outcrop samples, GOC - SB - 3 - 18 through 
GOC - SB - 3 - 22 inclusive, were collected along a short supplemental traverse in 
the Copper Butte-North Butte area. 

This traverse, which forms an appendage running SWW from the location of sample 
No. II on Line 3, originated in the tactite to the northwest of Copper Butte, crossed 
the dacite porphyry through a zone of locally strong alteration, and terminated in 
the moderately altered alaskite southwest of North Butte (Map of November, 1963). 

Both rock type and degree of a l terat ion occur as variables. 

The copper values were erratic as they were on line 3 and appear to indicate the 
generally pervasive saturation of oxide copper in this area. Molybdenum values, while 
fluctuating, remain anomalous but exhibit a tendency to drop off to the west. They 
could reflect one or a combination of at least three possibilities: a) the proximity 
of the Oxide ore body, b) the intensity of alteration, or c) the existence of addi- 
tional primary mineralization at depth, 

Option (b) would conflict with my original feeling that the geochemical relief 
for molybdenum was independent of the nature of alteration. At present it would be 
difficult to either establish or refute a relationship+ 

Option (c) is the most interest ing, and perhaps could be better evaluated i f  the 
relationship between al terat ion and the concentration of molybdenum were better under ++ 
s tood° 

NORMAN P o WHALEY 

NPWIj k 
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AMERICAN SMELTING AND REFINING COMPANY 
SILVER BELL UNIT 

Silver Bell, Arizona 

September 30, 1963 
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MEMORANDUM TO: 

Subj ec t : 

Mro D. R. Jameson, Superintendent 

THE OCCURRENCE OF SPHALERITE IN THE EL rlRO EAST EXTENSION 
AND EL TIRO IMPERIAL EXTENSION 0REBODIESo 

INTRODUCTION; 

The purpose of this report is to indicate where zinc-bearing copper ore 
will be encountered during mining, and the significant relationships between sphal- 
erite and chalcopyriteo. 

The presence of zinc as sphalerite in the E1 Tiro sedimentary orebodies 
has been known since the start of the drilling program in June 1960o During core 
logging the amount of sphalerite was visually estimated, although assays were made 
ofruns showing strong zinc mlneralizationo Since only selected assays were made 
of the higher grade zinc intercepts, the zinc content of the ores tended to be con- 
cealed. This was due to the dark color o~ much of the host rock, the dominance of 
other sulphides, and the disseminated nature of much of the sphalerite. 

A recent metallurgical composite sample of the ore grade intercepts in the 
sulphide zone of the Imperial Extension has demonstrated an average zinc content of 
0°72%° Although of value for testing purposes, the composite does not indicate the 
unequal distribution of zinc° 

The zinc content of the East Extension sediments~ although less than that 
of the Imperial area, is still of significant magnitude to merit testing. 

i 

The drilling program in the E1 Tiro area is essentially complete. As a 
result, generalizations made on the above subject may be considered final, prior to 
actual mining° 

OCCURRENCE: 

Significant amounts of sphalerite are found exclusively in the altered 
sediments, and show no consistent favorability for a specific type of rock alteration. 
In most cases, high zinc content is accompanied by a high copper content. 

Sphalerite is found both as small high grade pods and as small disseminated 
grains. Although the fine=grained disseminated sphalerite was more easily concealed 

in the cores, the hig~ grade pods appear to contribute the greater amount of zinc to 
the orebodyo 

Within the orebody, the sphalerite is marmotitic (high iron) and is closely 
associated with chalcopyrite. Minor amounts of galena and pyrite are common° Where 
the sphalerite is disseminated, it occurs with the chalcopyrite as adjacent mineral 
grains~ In the small high grade pods, the sphalerlte-chalcopyrite relationship is 
more complex, and has two aspects° The greater portion of the chalcopyrite occurs 
as irregularly shaped grains locked within the sphalerlteo 
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~he remaining chalcopyrite (perhaps 10%) occurs as minute blebs in the sphal- 
erite (Figure I) o The extremely fine grained nature of the chalcopyrfte blebs 
will make it difficult to separate from the sphaleriteo 

In the barren zones sphalerite is more amber colored (low iron)and 
commonly occurs with galena and fluorite° 

DISTRIBUTION: 

The average copper: zinc ratio for the Imperial orebody is I:i° It can 
vary to as high as 1:5, indicating the sphalerite is not uniformily distributed° 
Within the area of disseminated sphalerite is a pronounced higher grade zone 
where high grade pods are more common° This is shown on the accompanying map° 
The linear trend Of this:higher grade zinc zone suggests a semi-regular pattern 
and may eliminate the possibility of other irregularly scattered high grade 
zones in the ore° 

In the East Extension 0rebody there is no regular zoning due to the 
large proportion of igneous rocks which intrude the sediments° The copper:. 
zinc ratio is unknown, although perhaps no higher than I:0. ~ Disseminated and 
high grade pods of zinc are about evenly distributed° 

Mining operations in the East Extension will encounter small amounts 
of zinc throughout the orebodyo In the Imperial area more zinc will be mined, 
and the zinc content of the ore will vary more widely° 

About 20% of the bench intercepts in ore grade copper sulphide contain 
zinc° Table I lists the ore holes and benches which contain known zinc° 

DISCUSSION~ 

The above information represents what is known about zinc in the sedi- 
ments and has been derived from diamond drill hole information° Geologic map- 
ping will yield further significant data on zinc distribution as mining progresses° 
Zinc assays of blast holes in ore grade copper should probably be made° The 
data of Table I along with information~from geologic,mapping could be used to 
determine whether or not zinc assays are necessary° Otherwise, zinc assays of 
all blast holes in ore grade copper would be needed° 

FTGIjca 

Fo To Craybea l  
Geolog is t  
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Figure I: 

Microphotograph showing irregularly shaped light chalco- 
pyrite (cpy) grains locked within gray sphalerite (sl)o 
Also shown are minute blebs and laths of chalcopyrite, 
which occur throughout the sphalerite (Magnification 175X). 
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TABLE I: Drill Holes Showin~ Ore Grade Copper Sulphide Benches 
and )roximate Perc'ent Zinc* 

East Extension Drill Holes Extensio~ Drill Holes 

DI3 D22 D44 D45 D48 D66 D69 D5 D8 DI4 DI9 121 D23 D24 D81 D87 D91 

I .i .I 

.i .I .I 

.1 

.i 1.0 

.I .I .5 

i. 5 . i 

I R n i l l  
.1 

D97 

.1 

DI02 

.2 

~107 
.1 

.I 

.I 

.2 

~erial Extension Dr-ill }~oles ,n~inued 

Dill DII5 DII6 D!I9 DI21 D123 D127 D129 DI30 D142 D144 
z 

.2 

. i  

. 8  .2  

1.0 

o2 .5 

.i l-~ 2 , 5  

.2 

.1 

i f 

r 

2 . 0  

3.4! 

8 . o  

• , 1 "  [ 

2.0 

.1 

D147 DI50 

I 

1.7 

~ 

* Zinc percentages approximated by combining 
scattered assays with visual estimates. 
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DI00 

.1 

D157 

.5 
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September 1.8, 1:963 i 

M r ,  E ,  Ao J o h n s o n  
Rocky MOuntain Geoc~emica| Laboratories 
233 North Marina Street 
Prescott, Arizona 

t 

Dear_Mr, Johnson= 

• Thls wit1. acknowledge receipt of your letter of September 8, 

We are shipping to you today, via Greyhound Bus, 43 Pock samples. 
Please make trace element determinations on these for co~per and molybdenum. 

Attached Is a l is t  of sample numbers. You will note that samples 
GOC-SB-I-13 through GOC-SB-]-i8 |nclusive are packaged in two containers each 
(two containers per sample), Each Of these pairs should be determined as a 

$ . r i n g ] e  s a m p l e ,  ~ - 
L 

~hen you complete the analyses, please return the pulps to us, col lect ,  
via GreyhoundBus. ~ 

WES/Jk 
Enclosure 
cc: JMCourtrlght w/o e n c i ; ~  

NPWhaley w/o enc|, 

~ery t r u l y  yours, 

W. E, SAEGART" 



AMERIC$~ SMELTING AND EEFINI~G COMPANY 
Tuc son Arizona 

16 September 1963 
SEP 17 

MEMORAND~ TO MR. T. A. SNEDDEN 

GEOUND WATER STUDY AREA 
WEST OF SILVERBELL, 
FIMA CODNTY, ARIZONA 

As re quested in Mr. Pope' s letter to you of 
August 9, I have investigated the ownership of sections 
6, 7, 8, i7, and 18 in T 12 S, R 8 E. This is the area 
recommended for inv~stlga~ion by ~m. Saegart in his 
letter to Mr. Richard of July 18 in connection with the 
possible development of water near the E1 Tiro area. 
This area is all federal ground with the possible ex- 
ception of the north-east corner of section 8 where we 
may all ready have some mining claims located~ I do 
not have the Silverbell property map in front of me 
while I write this but the~boundary on the company claims 
has been plotted on the field sheet which Mr. Saegart 
used ° 

During the course of his examination, Mr. Saegart 
rotund evidence of re~ent mining claims staked in the 
area of Interest ~ According to the courthouse records, 
one Lloyd D. Miller has staked 84 claims (Sunrise 1 to 
84) in sections 7 and 18, the west part of section 17 
and the south-west quarter of section 8o The claims were 
located Ju~ly 10, 1962 and recorded July 13, 1962 in 
Docket 19G3 on pages 300 to 383. No assessment affidavit 
has been filed up to today. No asses~]ent work was nec- 
essary until the assessment year beginning September 1, 
1962 and ending September l, 1963~ 

Paul Zaches located 24 claims (Pau numbers i to 
24) on April 20, 1961 in section 6 8nd on April 26, 1961, 
he located the Pau's numbers 25 to 37J also in section 6o 
On April 20, 1961, Mro Za~hes also located Zak numbers 
1 to 32 in section 17. The description on the location 
certificates of the Pau and Z8/~ claims is not sufficient 
to allow these claims to be located on the map with any 
kind of accuracy but Mr. Saegar;t noted the location plts 
of some of these claims and plotted these on his field 
map° Since these claims were located, no affidavits of 
labor have been filed for .any of them. 
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MEmO TO ~. T. A. SNEDDE~ Page 2 

It is apparent that the ground covered by the Pau 
and Zak claims lS open for relocation but Mr. Miller 
still has time in which to file an affidavit for the 
Smnrise elalms. A~ the tame of Mr. Saegsmt's exsm- 
Inatlon, he saw no evidence of assessment work~ 

ORIGINAL S|GRED BY 
S. 1. BOWDtTCF' 

B~ I~ Bowditeh 

SIB:b~ 
cc: JHC~trll 

WES~g~ 



'AHERICAN SMELTING AND-REFINING COHPANY 
Tucson ' Art =ena 

August G, i ~  

~ '  

0 

I4EMORANDUH TO MR,, J,; H. CIIURTIitGHT: 
. - SILVER BELL UHIT 

IMPERIAL AREA 

Hr, Yon Fay., by memo dated July 31, proposed a number of drill holes 
" to  test  the ra ther  large block of  ground in the general Plan~oth area",  

This area was included in an I .  P. survey made l a s t  year and reported 
in my memo of June |0 ,  1 ~ 3  tO Hr. i11chard, Signif icant I .  P. response 
(above 6 m.v./v)-was recorded in the genera] Hemmoth area, The untested 
part of thls ! ,  P. anomaly has approximate dimensions of tOOO ~ x t000 ~. I t  
tS bounded on the east by hole D-26, on the north by holes D-29, D-157~ I)- |59, 
and D-I60,  and on the west byholes D-80, D-89 and D-96. Of the 15 holes 
proposed by Hr. Vem~ Fay; 12 are within the area of s igni f icant  I ,  P, response, 
The anomaly has a maximum o f  10.1 m.v . / v ,  located 50 = west of the Ham~th 
f.nc I i he. - 

Dr i ]~ Ing  of  the sed|nmnts In the Imperial area has demonstrated a 
pyrlte/¢haicopyrlte ra t io  of approximately l : l ,  Within the sedtmemtsm then, 
the i .  P. resul ts  are considered e v a | l d  q u a l i t a t i v e  measure of  copper su l f ide  
content.  The exact ~ degree of  cor re la t ion  wi t ]  depend on thin var iab | ]  icy of  
o.~ idattOn .depths, 

The cr~lter|a: l ~ d i n g  to Hr, 9on Fsy~s re~ent d r i l l | n g  proposal are inde- 
pendent of geophy~-t~l results.  The t. P. correlat ion provides additional 
~us t l f i t a t Ion  for the proposed rift | l ingo 

w~S/k, ' 
~¢= JHCmurtr t ght ,  4 e x t r a  

J 

,?. 
W. E. $AEGART 

- o • " r "  

Ji " 



May 28,'r l963_ 

J. C. 

JUL 2 5 1963 

Dr. L. Ao He|ndl 
U. S. Department of  8nter io r  
Geological Survey 
Washington 25, D. C; 

Dear Leo: ~ 

Cour t r |gh t  Is now in Peru end he has hidden our photographs 
on the Chaos area, so I do not know exact |y  where t t  is .  Approx- 
imately,  I t  is 7 mi les northwest o f  the El T i re  p i t .  I d id not 
Intend to " b a i t "  you wi th  my o r i g i n a l  comment about th l s  Chaos, 
but I did want you to be Jntr|gued wi thout  being•completely 
informed° in th is  way ! had hoped, before rece iv ing the Hew 

-York assignn~nt, to get you Lo plan a f i e l d  t r i p  some clay so 
that  we could show i t  to you. Now I guess I ~ l l  have t o  leave 
i t  a l l  up to Courtr ight . '  

Your |n ten t ion  not to l e t  the Cat Hountain become another 
Gi la Congloe~rate Is proper because i t  is my impression that  
there are s im i la r  rhyo| | t i c  ash f lows in both over l y |ng  and • 
under ly ing sequences, t th. ink 8 can dlst lngulshlmo~;t  o f  these 
un i t s .  Howeverw as you might know, Cour t r lgh t  does not agree 
wi th  me. tn these ctrcumstancesa | wou|d agree- that  your plan 
to use new local names fo r  these s i l i c i c  rocks on the reservat ion 
is appropriate. 

Best regards, 

KENYON RICHARD 
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A~.IC~ - ~ T I N G  AI~. R.~II~t~t~ ~l~Y "3. H .  C .  

• ~y Z~. ~ 3.~~.~._ ~ ' 
~Ir. C. P. POll~k V]~e P r ~ l ~ e n t ,  ~loro¢lo~ ~- ~5 \Sc°3 JUL ~ 5 196 

~:.. .,,,+ m+,.+,,+ +m+++,.,,, 

~+;~L~B~ VOilP~ ~,j~ N ~  +~'~Pk READ AND RETURN . . . . . . .  

" " : ~ "  T PREPARE ANSWERS HANDLE ........ 

P~rt ly ~e~use In re~ent y~ars here ~ ~he S o u r e s t  cba]~cSr~ 

a l t e r ~ t i ~ n ~ F n ~ ' M l z a t t o n  d r ~  o f f  ~rkec~ly, b~t alon~ Che cr~s~ of  
P~rti~n~ ~i¢I9~ ~in~ra~iza~lon |~pr~veso ThI~ ~s reg-~r~d. ~s be]n.g 

~|~her e|ev~tton ~n~ ~ t ~ s l ~ e  the ~ x I ~r~ Pit ~ t ~ e ~  t~.~ I~ s~ould 
be t~ste~ Ii~ ~ preli~n~ry ~ nm~. If ~|~e. flrs[ few ~r-IIl i~s 

~re body= 

~r, C o u r t r t ~ t  ~n~ ) h¢'.~ revle~c~ this e r ~  in ~he fl~e%d recent ly 

Your~ v e ~  teu%y~ 

It,.~/kw 

T A ~ ~  
~ Q u r  tr I ght 
DR~l~m~n 

+ 



January 22, 1963 

Dear Mr. Courtright, 

I appreciate very much the aerial photos of the West Silverbell 

Mountains but after some consideration I am returning them to you° 

My reasons for doing this are that although I am not being paid to 

do my thesis by anyone~ I am in some respects obligated to another 

company and feel that I do not want to be under any obligation to 

the A,S. & R. G ompany v~th regard to my thesis findings prior to 

the availability of mythesisthrough the University. 

I thank you very much for your interest. 

Sincerely, ~ /7 A 

Craig ~'. Clarke 
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j. H. C. 

K, R. 

is ~r¢l~Ivaly i~ tm~ ~ ~:he ez~se~ se~ene~++  t:l~e ti~m-stilpbi~ i+s ~igh 

Very' t ~ l y  ~e'~a.j 

Ofigb~l Signed By 
D. R. JAMESON 

tWe£mS 



Silve~ ~ell, A~laon~ 

ipzll lO~ 1962 

~=lol 

The p~rpo~e of ~hlsmcmoz~ndu~i~ eo Bh~ ehe o~e b o ~ y ~ e  
~ e  ~zilli~ m~ $11ve~ Bell in eh¢ ~I ~o-~mpe~lal a~ea ¢n~ ~o clazify 
~he s~ifi~eouom~Ifi~e ~elaelonmhi~ ~s ~hey o c c ~  in ~he di~fe~ma~ 
~ock eype~o ~I¢ i~ ~oae ~o ~ e p l y  ~o H~o Pop¢"¢ l e e e e ~  eo ~ o ~ m e d d ¢ ~  
o f ~ c h  ~0~ 1962o 

On ~h¢ a c c ~ g e n y t n g ~  a~e sheba  ~he ~I ~£zo ~ e n ~ i o ~  
A a~ ~0 ~ e  p e ~ I m e ~ e ~  ~h~ a~e no~ de£1~i~e  b ~  o n l y  ~h¢~ ~he 
¢ u e i i u e ~  ~ we Chink ~ h m y ~ i l l  o c c m ~  ba~ed ~ ehe d ~ t l l i ~  ~e ~ g e +  
~¢eu~e ~eilllu~ ~ o~e ~ e ~ e ~ ¢  ca~c~ l~e lon~  will d e f l ~ e  ehe ~ e ~ m  
~o~e a©c~memlm,o 

~nd ~he @~e m~nerel IB oh~Icopyz~o Th~ ¢1~e~B ~ ~he Bi ~i~O 

The p~i~ci~al ¢Iffe~ence between eh¢ ~i ~ o  ~ee~eio~e i 
~+m~ ~ i~ o£ a ~eolo~$c++l ~ u ~ ' e o  ~n .ehe ~I ~izo ICmm+ion-A. ~he 
~ e d i ~  ~ e  bu~ie~, b e ~ e ~ h  a ~a¢ i~e  . a i l l+  gu ~he ~I Ti~o ~:~:em~ion 
B. ~:he e e ~ e n e s  a~e e~ose~ o~ ~£ace ~e~i,.~ a ~ciee o f  ¢~ku~wu ~:hlcb+ 

occu+m om ehe  mm+face ++~:h ~:he mm+!~m+ e~mem+img re+ mm u m ~ ¢ ~  di+o 
e~uce ~n~ depth be~e~h i~o ~ ~boul~ ~e ~o~e~ ~h~ ai~ho~gh ~x~ p e ~ i ~  
e~e~ aEe sh~ i~ i~ h o p e d  ~ha~ ~hey c ~  be ~ne~ ~ mine~ a~ ~ne 
~lgo . • 

~ao~he~ po~B~ !8 ~ ~e ~r¢ d ~ l l l n g  fQ~ ~ sul~i~e (~hei¢o~ 
p y r i t e )  ~ e  b o ~ y ~ a n ~  ~he pe~e~s sh~ a~e ~mse~ ~mm ac~u~l s B l f ~ e  

a c i ~  o~ he~p l e a c h ~  ~L~in!y i~  ehe ~! Ti~o g~eens ion  Ao ~n g~een-  

~m~mbIe  Co ac~ 1 . ¢ ¢ c h ~ o  ~ s  i s  ~ h e ~ Z e z ~ a l  ~h~cb h~s been  call¢4 

lo~e¢  eo cecz~cleily e e e a ¢ " l e  ~c .~ p~o~ieo To ~ e e  ~ a e  0£ ehe~lllm~ 
ha~ been ~ o n c e n e ~ e ~  i~  ~he ~l  Ti~o ~ e n s ~ n  A a ~  ~£~ce Che ~¢~£~ 
~¢me~ t i e  ~ ¢ ~ e h  eh¢ 1g~¢o~¢ zock~ ~ o e ~ c h  of  e~¢ ~ o n : ~ l f i d e ~ e ¢ ~ i a l  



~ha~s~Ifides @cc~belc~ D~lllm s so ~m~ i~a~ sh~% ~his ~@ be ~eo 
~o~s~Ifldes w~ll p~obab~y c~lu~e ~e be £~.~ b~ omlyim ~h~ ~os~iue 
~e.ar~hi~ s fo~  s~Ifi4eSo we believe ~ 0  areaca~Ibe 4e~llmi~e4 o ~  ~he 
basis of so~s~Ifi4eS ~uless i~ ~as ai~eadybeem4~illed ~o sh~ ~ha~ 
sui~Ides do ~ o ~  o e c ~  beneath ~hemo : 
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CO~F|OE~T|AL 

EL T|RO - |~PERIA~. AREAS 
S i l v e r  B e l l  - 0 r i | i i n  

At the presen~ rate oF d r i t l l n g  ~vlth t ; ~  r#gs, severa~ years ~111 
e~apse before ( I )  d~ t lneat ion  by d r i | ~ i n g °  (2) r~ ta l  iurgica~ e~oer~enta t lon~ 
{3 )m in i ng  layout:, and (~) ore e s t i ~ t l o n  a11 can be C¢~pleted, 

'The ~ol lo~ ing is no~ ~ r i t t e n  ~s e proposal;  ra~her i~ is a recorda- 
t ion o~ some opinions h~ld by Hr, Yon Fay~ ~r, Cour t r igh t  and ~ y s e l ~  so that  
those receiv~nglcOpies can ~e a~are o? the s l t ua t i on°  

The resu l t s  o f  ~,~ ~i-rst 23 h~ies ~n th is  p ro jec t  hay@ been genera l l y  
encouraging, A ~e~ ho~es have been d isappo in t ing ,  bu~ a~mos~ a l t  ho~es •have 
encountered ~ense.s o~ sulphide, ore. A~ogethe~,  26 in~ercep~s (e~cludtng 
several ~hin ~n~ercep~s), or a ~o~at o~ 2038 ~ o~ c~ean sulphide ore,  average 
78 = in ~h ic~ess  and .~% Cu. So~ of  t ~ s e  ~n~ercep~:s ~re deep a~ld 1ot~ 
grade= and i t  is ~ncer~ain ~ow ~hich ones ~ i t l  be acces.sib|e to open p i ~  
mining° This wi~l be dependent upon resumes ~n in~erspaced and surrounding 
ho les ,  t~ a ~ew o f  ~hese interspaced holes encounter n ~ e r i a l  o~ b e t t e r -  
than-average grade here en~ there, ~ n y  of  the ~eep~ low grade ore lenses 
w ! l l  be mineable. 

i~s¢ dr i~tho~es h~ve in~ercep¢s of  ox id ized ma~erla~ of  ore ~r~de= 
1~ in~ercepCs0 or  to~a~ of  ~399 =, average ?4 = ~n ~h~ckness and , ~  to ta l  Cu. 
Pre~imlnary m e t a ~ r g i c ~  ~esCS see~ ~o ~ndicaCe ~ha~ e~ leas~: s ~  o~ th is  
~ te r~b~  ~ay h~ve c ~ r c i a ~  va~u~= ~1¢~ma~e~y these ~ineral~ze~ zones, ' both 
o~id ized a ~  $ ~ l p h i ~ °  ~,~ l  have to be dr~.~ed on unusual |y close cent:ere For 
~ a s u r e ~ n ~  o f .o re  ~enseso ~ can no~ s~e a - m i ~ i ~  o~ ~ years o~ d r i ~ | i n g  at  
~ e  present r~¢e ~o ~e~u re  completely ~he p resent ly  ~ndica~ed ore ~o~Es 
~ i~h in  ~:he en t i r e  ~vo r~b te  ~rea° l~ is conceivable ~ha~ as ~ c h  as 5 years 
~ i~ i  be recluired to do th is  ~ ~:he present r~teo 

~ to th~ e r r a t i c  d |s t r~bu t ion  of c o p p e r . ~ t h ~ n  the ~ i n e r a | i z e d  
zones~ and to the probable c¢~p|exJty Of re la~ing ~boFa~ory ~ t a ~ u r g ~ c a l  " 

o~ o~e ~eserves ~e l~ed  ~o ~n~ng p~a~s ~ i ~  b~ ~n unusu~ |y  c~p|~ca~ed m~t~ 
tar ,  This e a s i l y  ¢ou~d"req~ire a couple O~ years o f  O~flc~ ~ . r k  a ~ e r  a i l  o f  
the ~asure=ent  dr~ l l~ng is ¢ ~ p l e t e d .  ' 

At the p~esent r~te of  d r | i~ |ng~  there fore ,  s o m ~ e r e  be t~en  4 and 
? years ~ould be required fo r  co~p~et~ ore est imat ion and mining layout,. 
~ r e  d r i l l s  should be used i f  a t  ~ny time ~t can be fo reS~n tha t  t ~  f | n a |  
|n fo r~1 : ion  w I | |  b~ needed saoner.o 



. I  

El Tt rootmperial 
F| le Hemorandum -" 2 - I~rch i~,  1~1 

'Of.course t;ha~: port ion of the a r e a  ly ing along the 1mined|ate east 
and northeastedge of  tl,~ El T i re  p~t can be t ~ a ~ d  separately and sooner+ 
in the matter Of ore estimatlon and englnoering planning, One oF the two 
d r i l l s  cur rent ly  is be|ng confined to Chat area beside the p i t ,  and th is 
wi|.l be continued, ~ v e r ,  i t  w l i l  be • y ~ r  before there w i l |  b~ enough 

+ d r t l l ~o le  information to permit much eng i~er ing  study in tJ~at area° 

As t~lng of  ~nera l  lnCerest~ ~n up ¢,o.date d r t l | i n g  map .|s gttached, 

Attachment - ~ p  
K~Ids 
cc:~, w/att~ a l l  Confid~nt|e|:  

CPPol lock 
DJPop~ 
TASned~en 
ACHe1 ]~ 
DR Jameson 
WCWa"i d]er  
C~fHaynes 

. JHCourtrigh~ 
SVonFey 
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E X P L A N A T I O N  

.Information generally not shown below 400' level. 

[ / /  1 Workings in known mineralized sediments 

I ~ I Slope in known mineralized sedimenls 

I ~ " l  Workings in probable minernlized sediments 

I 

L;  ;'5"" ] Questionable location of workings 

( _ . _ . )  Dangerous areas - rlear sur f cce  s t0p ing 

/>,DBH 1918 ASARCO DDH 

$ 

5 C ~ 0  

3 3 5 0  

C D H  2 9  
@ Imperial Copper Co CDH 

Modern ASARCO CDH 1 4 9  
0 

A o Proposed DDH 

5 6  0 0 0  N 

f 
/ 

Outline of probable mineralized sediments 

51 ' -  62' at 8 8  - ,67 ~ Beginning of depth 31' (using 
0 , 4 %  Cu bottom cutoff), 62' of ore-grade mo)erlol 

averages 0.88 % to)ol Cu and 0.67 % non-sulphide 
Cu. 

Oxidized ' ore" 

Clean sulphide ore 

O c t o b e r ,  1 9 6 0  
J a n u a r y , 1 9 6 1  

M a r c h ,  1961 

C O m p l i e d  f r o m  V c r i o u s  S o u r c e s  b y  S .  M 3 n  F a y  

S C A L E  I" ---- 2 0 0  

PERSONAE 
D e c e m b e r ,  1 9 5 9  CONFtDEb'."kL ,443 
R e v i s e d  M a y , 1 9 6 0  ' " 

U N D E R G R O U N D  W O R K I N G S  

i "  

S i l v e r  B e l l  D ~ s t r l c l ,  F - * , m o  C o u n t y ,  A r l z o q o  

M I N E S  

T O  A C C O M  P A N Y . . . . ~ . . ~  .~.._~_ 
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~ r _  {el: A r~:._ S{  | ~ r  : I ~ . | ] .  

On ~U~zry 17= I ~ t ,  ~ob~rts an,{ P ~ s  ~ in ~:o ~{scuss Boyles 
~rl |1{ng costs for t~" f i r s t  15 h~{es in t l ~  {mp~r|a| ~ a .  According ~o 
their  records ~Oy|~S |ncurred ~ |OSS Of $65~0.~0, or $ . ~  per f t .  for  8199 f t .  

~ s  notdue ..to poor progress as th~ av~rag~ a~Iv~nC~ p~r sh | f t  ~ s  19.2 ~t° ,  
bu~ ~u~ ~nt | re ly  ~o ~h~{r b{~ costs wh|ch ~o~,m.~ to ~.t~ per f~.~ or abo~ 
$| .00 p~r f~.  ~ r e  th~n ~ e y  ~ d  est|mat~d {~ ~ r  b{d on ~:h~ job. Th~ ~ata 
on v~'|ous types of b{~s used . ~ ' ~ d  that ~ d l ~ n d  loss f~r ~t~ f~ce ~}s 
~ r ~  ~ype ~ S  tn par~ res~ons{b~e for ~h~ high ~ r a g e  b}t  cos~ (f~c~ ~;is- 
c h a ~  b{~ coS~ for ~2G ~ .  oi~ dr | I { {ng:  ~ . 7 7  P ~  ~ - ) -  Their propose{ was 
that ~ contract b~ continued ~ t  ~he ~}$tim O pr{C~s p s r  foot ,  but ~ i th  t I~  

prov{s{on t;hai~ '~¢~t{es be ~ n s ~ t e d  for b i t  coStS in ~xc~SS of $| .2~ p~r fo~t.  

An analys|s O~ ou~ ~a~a (S~e a ~ a t h ~ n t )  sh~s tha~ in ~dium ~nd 
soft groun~ s~bs~ n ~ a l { y  h|gh~r core recoveY~es ~ r e  o ~ a | ~ d  ~{~h ~ f ~  
discharge b{t  ~s c ~ r e d  to those obta{~ed ~{¢h the ¢onv~tiOn~| t:yp~. ~ r ~ -  
fore,  con¢}nusd us~ ot "~e ~ac~ discharg~ typ~ |s ~ssent[a|.  ":Th~ sofce~o 
~ore d i f f | c u | ¢  coring g~ound cons~:{tutes o~}y {0 ¢o ~5~ oF che tOCa~ footage 
dr{ }ted so rf~r . 

I t  {s b e | | e ~ d  ~pparen~ ~h~t so~  upward r ~ s { o n  of  ~ co~t~ac~ 
pric~ }s just i f i~d~ but ° {¢ Sh0u{d ~ {n ChP~ for~ Of ~ |ntrease in ~he price 
per foot ,  r~thsr ~' t~h~ ~ cosl~ plus a r r ~ n t  for di~nd |OSS, thereby ke~p- 
in9 the respons|bi l{ty of  {mprov|ng b i t  {{f~ ~ th~ c ~ t r a c t o r .  

{¢ is prc~,~sed that ~t~ ¢¢~¢rac¢or be o ~ r e d  the fo|lo~{ng: 

|,nerea~' 1. prir¢e ~ r  foot of  ~r:ili-ing $ ,~ 
P~us $2;00 p~r foot~ o f  dr{{1 {ng ~|•th face d~Sch~r~ b| ts .  

~r~ inc~ase ~utcl  ~ u n t  to $.~5 p~r ~o¢ .  ~ use of  ~ e  face d~s~ar~t~ 
b i~s :~uld be at  our. s ~ ¢ i f i ¢ ~ t t o n .  

Rates foo  o f  dr11! {rig un r ex{st{n8 contract (J.ne 6, 
. f ~  for t~o r|gs operat|ng t ~  ~ h l f t s  ~ c h  p~r day are as o|{o~s. 

--:He 
Qto  ft. 

Attachn'ant, 

 Jsmso.-  
:sv  Fay 

~ , BX HX 

O~n~l signed By 

.o J. ~ COg~IGUT 
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A88REVaATlON~ 

Used on El T i ro - imper ia l  
and Hission D r i l i  Logs 

AI  Alluvium 
Cc 9 Caliche Conglomerate 
Sed Sedin~ntary 
Arg A r g i l l i t e  
$-Arg Sandy A r g i l l i t e  
¢-Arg Calcareous Argillice 
Ark Arkose 
QLzt, Qt - Quar tz i te  
C91 Cong ! ome r ate 
Ls Limastone 
Ss Sandstone 
Sh Shale 
S 1 l~s t S i I tsl~one 
Met ~ tamo rph i c 
Hb Harb te 
Tac, Tt  - Tac¢ite 
DHF Diopside Hornfel s 
AHf : A c t i n o i | t e  Hornfeis 
Hf Hornfei S 

Vo !¢ Vo | can i ¢ 
|9 '  |gneous 
Dior D io r i t e  
Gb Gabbro 
Ap Andesi te porphyry 
t~n Andesi t:e (post minera l )  
/¢~ Horizon i t;~ porphyry 
.Ak Ai ask i¢e 
i ~  Daci te 
Dp Daci te porphyry 
~p He ~porphyry  
Fp Fe i s i te  porphyry 
Fr lFel dspath|zed rock 
Qf O~uartz fe ldspar  rock 

F o r ~  t i ons 

P|f 
Pgf 
Kf 

Pima formation 
Papago formation 
Kino formation 

Structures 

BR Bedrock" 
f ra¢ f rac tu re  
vl  t v e i n l e t  
vn ve$ n 
gg gouge 
bx b recc i a 
f t t  faui t 
peb pebb I e 
diss d| ssem~naLed 
ct~ ¢nt - ¢ont:act 
mix matrix 
br broken 
sh shear {in9) ( e d )  
j t  joint 
pot p o r p h y r i t i c  
fr, f ra9 - £rag~n¢ 
bd, bed - beddin9, bedded 

Minerats 

Cup 
CuSi 
CuO~ 
CuCo3 
HaL Cu 
Suts 
Cpy 
Cc 
~n 
Coy 
Lim 
LLm 
Py 
Hem 
Hag 
$pe¢ 
Sph 
Gal 
Holy 

Cup r i te 
Chryso¢ol i a 
Copper oxi de 
Ha|achi te Azuri  te 
N~ti ve Copper 
$ulphtdes 
Cha | ¢opyr i te  
Cha i ¢oci te 
Born i te  
Cove 1 1 i t:e 
L ira on i te  
L ive L |moni te 
Py r i te 
Hemati te 
P~gne t i te 
$pecular i Le 
$pha ler i te  
Ga 1 ena 
Ho I ybden I te 



ABBREVIATIONS - Continued 

Hlnera ls  - cont inued 

F! FI uor i t e  
Car Garnet 
Feld Feldspar 
O.tz Quartz 
B io t  B i o t i  I:e 
Chl Chlort  te 
Serp Serpenl;ine 
Ep Ep i dote 
Act  Ac t ino l  i te - t remoi  i te 
Diop Diopstde 
Asb Asbestos (asbestt form) 
Wol Woi las toni  te 
¢al Calci re '  
CO3 " Carbonate 
V03 Tungs~ate 
CaSl03 L i r~  e l l  tcates 
Bar Bar~te 
Gyp Gypsum 

• Smiths Smithson! te 
C~Ic Calcareous 
Si Si i ice 

OChers 

her 
ve r t  
sp 
SC 
r 
t r  
abun 
n~ 

set 
st 
mod 
wk 
V 

s i l l  
s i l  
CS 
gg 
mg 
cg 
sd 
sl  ty  
PH 
rain 

.re~t 
RB 
RoB i t 
t r a n s  
pose 
pat  
a i r  
dk 
i t  
b l k ,  bl 
wht:~ ~h 
gr 
brn 
pk 
grn 
yel  

her I zon ta I 
v e r t i c a l  
sparse 
s c a r c ~  
r a r e  
t race 
~bundant 

{ zu rP~rous  
scat  te red 
strong 
moderate 
~ a k  
very 
s i l  i c i f i e d  
s i I i ceous 
¢0{3 r se  
f i ne-gra i ned 
n~di um-g ra i ned 
coarse-g ra [ ned 
s a n d y  
s i l t y  
post  mineral 
mineral  
c r y s t a l  
r ec rys ta l  | i zed 
Rock B i t  
Rotary 8i t 
t rans i t i ona l  
poss ib le  
patches 
ai f e ted ,  al tera~ion 
dark 
I ight  
- b lack 
- whi te  
gr~y 
brown 
p ink  
g teen 
yel lo~ 
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January I, 1960 Reserves and Production 

Prof. '53 to '60 Oxide 12 rail at .99 
~r~ ~ ~i at .73 

Leach 8mll at .37 

Reserves - Oxide and  E l  TAro 23 ~il at .~ 

JUly 1960 Report 

~encentrate 

Payable Cu 
Ore breaking 
str~ppi.~ 
Develolment 
Milling 
Indirect 
Ft., Smelt, etc. 

/d 

1959 

!36,702,3651]~s- 

~ '  ~ .637 

5-577 
~.~3~ 
6.191 

Sub total 18.~85 

. RYa~l~Inistration 
Dep'n, Dep'l 
Other income exp. 
MoS2 conc. income 

.gl3 
~.3~3 
.136 
.958 

COst 

Precipitate 

Payable Cu 
Direct 
Indirect 
Frt. Smlt., etc. 

252,657 

1960 (to date) 

5 .25~ 
4.179 - +- 60~ per tea 
6.523 

1 7 . 9 ~  

• 5o~ 
3.823 

.o73 

.535 

21.681 ~ per lb. Ou 

i ,  ~ ,  855 
1 o . ~  ~11~. 

~-.95~ 

].5.73o 17.8Ol 
Dep'n. .680 .8~5 

C o s t  p e r  l b .  ~ . ~ 1 0  

R e c o v e r y  o f  c o p p e r  i n  s o l u t i o n  - -  

18.@~6 

/~-/~ g~.. #,~. 

/ ,  

/ 

\ 

i 

2 Z W  
! 

1 ~  ~ 
\ ~ 



f~ Notes on Silver Be O- Page 2 

Fresh Water Consumption 

Camp 
Mine 
Precip. plant 
Mill 

Cost per lO00 gals. - 

There was a drop of 1.7' 
45.3' since March, 1954. 

gpm 

257 
46 

198 
i, 171 

I, 672 

$.o8e 

in water level, bringing total to 

MILL Year to date 

KWH per ton ore milled 
Assay of feed 

Extraction 

17.64 
Total Cu .99 
I~s .16 
Fe 2.8 

Total Cu 77-7 
Sulph Cu 88.5 

Total MoS2 prod. for June 28,187 ibs. 
Lbs per day 864 
Cost per lb. $ .54 

Month prod. 16.0 dry tons at 86.3 MoS2 and 1.00% Cu 

Mill Feed .Olb6 
Tails .0067 

) 53% recovery from concentrate 
) (overall rec - i 40%) 

Recover about 0.2 lb. per ton - (about 5~ per ton profit) 

Conc. - .41 MoS2 ) 53% rec. 
Tails - .19 MoS2 ) 

t 
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SXE~ BElL i~£T 

I~9<v6~ 1957 

O!{E I~E~ CALC~ATi0NS 

c~,~ar~on ~as msde oalm~lat~g ez~ m~s~rvem By th~ triangle method 
a~d thm F~lyg~n ~mthmd and oo~red ~Ith the actual t~m r~a~vedo This ~as done 
on the _o900 and ~8~0 b~ch~m of the O=Id~ Pit~ Th~ z~aT/%s a~ as f~llows~ 

. oo 
Tetal t~rmage ~0~000 tons~ 
27% of total t~mmge is ore~, 

% C~/o 

~sagle8 ~ 1,S16~OOG Oo75 i~!97~i00 
ACtU~,I ~ i~&51~300 0~83 i~20~600 

Totel to~ge ~ ~ 
36% of total to~ags is ore~ % Cue 

Tela~lem, ~ 2~$~000 O.76 l~@ll~OO 
Actual ~ 2~llA~O 0~96 2,029,700 

T~ benches .zt the top of the o~s body cannot be considered. ~p= 
~s~ntativs of the ~hole V~:5~ But ~ indication is sho~ The h~zontal e~- 
t~s%ies ef th~ or~ a~e cut off shapely thus th~ sB~ cut off of the poly~ 
g~ m~thod is mor~ r~.~s~tatlve~ This is refl~cted in th~ grads° The corn,- 
Blued toms~ % Cu~ ~ ~aitm is as folle~'~ 

9390 i 

.The p~ly~ m~%Jaod is considerably faste~ than the triangle meth~do 
U~_ug the tr~a~!e mmthod~ three arems ~i%hln each t~l~g!~ =~uld©c~ 
~qui~ ~=h ~ea ~ B~ 1~tered~ w~tle ~ug the ~ygen method only 
on~ a~sa ~uld be Imvolv~d~ Thin a~s in th~ t~gles vary from bench %~ b~uoh 
~hile %h~ a~eas of the ~lyg~ns remain ~n~%= Being affected only by the 
back slepe c~ttlng off ~rtlons of the ~lyg~am~ h~ve~ ~r~io~ ef triangles 
a~e al~o cmt off for tk%s reason. C~nsldering th~ ~sr ef trlang!ss i~v~ived 
the~e ~ere $9 en the ~ ~h a~d 82 on the ~60 ~h as e~m~r~d to 16 
~lygons on the ~ bsmah and 27 on the 2~6~) hs~oho A~sther ~mparis~n is the 
~h~ of a~as on the t~m b~nches that ~ers plaDimmte:~d By the t~la~gls method 
was 301 while those plastic%stud by th~ ~lyi~m ~eth~d ~as 38o 



@ 
1 ~ 2, ,=, 

CeA,sidew:h~ a l l  l ~ i m t 8  t h e  p~!ygon m e t h ~  :].8 l e s s  '~'~.vk w i t h  r-em~'h8 
as aee,~t'et:e : i f  ~e%., m o ~  ~,~cm.~'he t.hem t h e  "bz~&a,~ugle met,h~-'~ ~8 : iz~ea%,sd by" i ~ e z ~  
~ e t i e n  e b t a i m a b l e  te da~e~ 

m /.I8 
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" ~ ~iffem~ ~ ~i ~ ~ o ~  ~ili~ifi~i~ h~ ~is~ ~n ~%~, gh~ i~ 
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PIT OUTLINE 
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A M E R I C A N  S M E L T I N G  AND R E F I N I N G  COMPANY 
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P I M A  C O U N T Y ,  A R I Z O N A  

PLAN OF OXIDE PIT 

S C A L E :  I"= 2 0 0 '  

MAP NO. S - 1 2 1 - 8 5  



J. H. COURTRIGHT 

-M~MORA~D~ TO: 

York  April R.I  195  

On Ap~Ii 8~h~ HeoSrSo To A° .Sne~don~ ~o Ho Gour~rSg~ht~ ~o~ethe~ with 
~he Chief 5n~noe~ a~ ~ilve~ Bell~ and Mr. Ko ~ Pap~e, ~evlewed the 
problem of mappln~ the Important E~olo~leal fea~ures~ and discussed ~he 
methods by which ~hls data could ~e reoo~ed to be mos~ useful in co~nec~ 
t$on with ope~atlOnSo ~. Kenyon Riohar~ was ~II at t h e  time o£ ~hose 
m e e ~ i ~ s ~  but ~he entire ~ub~e~t ~a~ Pev~e~e~ ~i~h h~m lahore 

~n ~eneral, it was conelu~ed that a set o~' 50-s~ale plan maps would 
be prepped on ~aeln~ oloth~ wi~h a shee~ PepresentID~ ~he ~op o[ each 
bench In the p~to G e o l o ~  ~ould be poste~ at t/~e elevation o f  the t o p  
O.~ ~he bench° On the p~Inc~pal ee~ no assay da~a~ ode ~ese~e bloc~8~ 
o r  o~h~ oomplloa~In~ de~ail~ wo~Id be r e c o r d e d .  These as:say, da/awouldbe 
assembled in a ~eps~e~e ~ o.~ i~en~leal ~aps~ also a~ 50 ~cal@o The 
~ues~$on-~as ~a~se~ a~ ~o whe~he~ or not ~ would be neeese~ ~0 ma~o 
Up a se~ ~ '  t ~ a o i n ~ s  I~o~ t h i s  assay o~e ~esorve  ~o~ol~d~ ~Ince ~e 
En~nee~n~ Deper~ment keeps mo~t o~ this dat~ on  ~l~t sheets an~ :~C ~ao 
~houF~ht tha~; ~;he Geological DepaP~men~ Oo~ld USe ~hese shee~s ~Ith ~he 
~n~nee~$n~ Dep~r~men~ lop ~he Interpretation of ore trend~ lap-out Of 
ore blocks~ and ~dv~nco plar~In~ ~ecauee o~ ~he ~ae~ that much o~ ~hi~ 
la~o~ procedure ~o~Id "be 8ub~o~ ~O ~h~n~e and revlolon~ ~s a~£~onal 
~ta i~ ~egui~ed~ ~ is oe~ta~n ~hat i~ will be advls~ble to maln~n 
~ho comple~ duplloa~e ~e~o 

Re~ePr~n~ a~aln ~o the ~eolo~Ical mapp~n~.p~eeedure~ ~he ~ystem ~o 
be used will be based upon s~u~al ~appi~ on w hloh all. ~i~Eiean~ 
~neral~ed b~e~s and faul~s will be mapped a s  neap as possible, tO 
scale, ~n plan, a~ ~he too of ~he ban~ The £~eld ehee~S w~ll be made 
Up on a oeo~dlna~e system ~nd will be identical with ~he ~n.~ehe~ o~[ioe 
map ~e~ wi~h the possible exception o£ ad~Itlon~l desor~ptlve deta£1~ 
~h.~ch ~ay be Pe[e~Ped ~ in the f~eld ~heet ~iles when necessaP~ 

Some o u t . ~ a n d , . . ~ j  p r o o e d u r e  w ~ l I  be n e c e s s a r y  ~o d e ~ e ~ t n e  ~he be s~  
baok~Tound coloring to show (a)leached oxlde capp1~ as competed to (b) 
s~Iphlde ore. Also~ a beek~ound color may be required to show (c) 
barren eappln@ below which no sulphSde enrlchmen~ Is ~ntlclpetedo 
Finally, enothe~ color (d) will be ~equlred to 8how the barren sulphide 
areas ae they appear below oommerolal O~Oo A light shade Q~ red wo~Id 
probably apply satls[~otorily t o  the le~Qhed out~:1~op a~eas9 beneath 
which oommerclal mlne~allza~Ion is an~Iclpatedo A ds~ker shade o[ ~od 
would  ~hen desi~g~a~e the bo~u~do~les o~ sulphide mlne~ali~Ion ~hroush- 
~ut area~ ~ve~a~In~ above Out-o~f ~adeo A shade of y~llow ~ould serve 
well tO Indlca~ the barren sulphide ri~e~ belo~ commercial o r e .  ~o 
apecIEio, c o l o r  was su~es~ed ~ appl~ "~o b~r~en uapp£n~ over seo~ion~ 
where commercial ore i~ not e~po~e~ slnoe i~ is po~slble ~ha~ i~ will 
be su[~i~len~ ~o me,ely leave such ~rea~ uncolo~do . Ma~o~ ~oo~ ~pes 
will be designated in conventional ha~ohln~ me~hode~ en~ dlkos~ o~c°~ 
may be ~eadily no~ed in hea~ sol~d c01o1% 
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0 

was a l so  asr ed tha  a separate s e t  f eld no o ahee o  ould 
be used~ upon which d ipos lope ,  g e o l o @  wou~d be ~apped ~n aCcordance 
wi~h the plan p~oposed by ~i~o Kenyon Rleh~ ea~lle~ t h i s  ~sa~. Since 
this t~p~ of mapplng ~ould no~ pe~A~ eon~Inuoua ice--stAve plan 
i n t e z ~ r e t a t i o n ~  l ~  was deoAded ~ha~ the  d i p - s l o p e  ske1;ehes would be 
eon~z~ueted  on s e p a r a t e  ~ l e l d  no1;e 8hee1;s. ~ 8  woz,k would be l i m i t e d  
t o  a~eas  where ~ t ~ d  d imens ion  ~:a~oz~ation ~s p a ~ t i e u l a ~ 1 7  lmporC~uto 
Xn o the~  wo~ds~ on a ~ l a A  b a s i s ,  t h i s  p rocedu re  was aesop t e d  i n  ad-  
v e n t s  o~ £o~mal oons~mzeCton o~ l o n g £ ~ u ~  p ~ o J e c ~ o n 8 ,  l~  £~ 
deve lops  t h a t  t h e s e  s e c t i o n s  a~e s u ~ i o l e n C l y  v a l u a b l e ,  1;~8 Restden1; 
Geo /oKis t  is i n s ~ r u c t e d  ~o keep such 8 e e t i o n s  as are needed ,  

Xn o r d e r  ore pr~ope~ly v i s u a l i z e  the  ovex . -a l l  piottu.e. ,  i t  w i l l  be 
necessary to oonstrue~ a standard ae~ o~ vertical see~Ions. ~h i~  ma]r 
no t  bs p o s s i b l e  u n t i l  the  p ~ e l t ~ t a ~  mapping p r o ~ a m  i s  nea~l~  com- 
p l e t e .  A~ that ~Ime~ o~ as  eax ' ly as st~flolent da~a is available~ a 
series of vertical seotlone leld ou~ on ooordlna~es, will be re~uire~o 
Zt w~s no t  ~eeidede however~ whethe~ t h e s e  would be r e q t ~ r e d  a~ lO0 ~to 
t n t e ~ v ~ s ,  o~ whethe~ 200 ~ .  tn~ex~v~s m ~ t  s~£1ee. ~hls m~ be 
d e t e ~ a i n e d  by triaX as  ~he ~o~k pro~essea. 

I t  i s  obv ious  t h a t  t h e  above p r o ~ a m  w i l l  r e q u i r e  a c o n s i d e r a b l e  
amount o f  work and i t  i s  n o t  p o s s i b l e  X'Or t h i s  t o  be bPought up t~  
da~e~ and t he  ~ 6 8 u l t s  made available a t  thle e~Itleal t~me An the  
o p e r a t i n g  o¥01e~ w i t h o u t  a s s i gn lnK  addi1;tona~ p e r s o n n e l  t;0 t~his p~o- 
Jeotm at least temporarlly. Xn dlsousslng 1;hls ~i~h ~h~. ~. V. RiBband 
and ~ ro  We R. L~udweh~, At was suKges ted  t h a t  ~ .  ~ e n  ~vans SLi~h~ be 
l o a n e d  ~ o m  the  S a l t  Lake o f ~ i o e  r g r  a p e r i o d  o£ ~wo or more mon~hs~ 
tO a s s f s ~  ~. Papke i n  bringlng the  ~ woPk up t o  da1;e° X have a l s o  * 
r e c o ~ e n d e d  tha~ a Juntop g e o l o g l s t  be a s s t ~ d  ~o t h i s  pPoJec~ ~o 
p e ~ a n e n ~ t y  a s s t s ~  ~ Papke ~a~in~ ~he e a r l y  o p e ~ a t l n ~  s t a & e s ~  a ~ t e r  
which ~t may be p o s s i b l e  f o r  the  J u n i o r  a s s i s t a n t  t o  c a ~  on 1;he 
woPk~ t h e r e b y  P e l e a s i n ~  H~o Papke~ 

L. H. ~ T  

oe ~ CPPolloek 
.FVRlehard 
TASnedden 
~RLandweh~ 
R~Heen - .Chief E n g . - S i l v e ~  B e l l  
~enyon  R i o h ~ d  

~ /~C  o v ~ t r  i gh t  
KOPapke 
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'~" SILVER ~BE~L:~OXIDE AND EL TIRO PIT GEOLOGICAL MAPPING 

@ 

I have received the letter from Mro '~. Vo Richard of January 4th, addressed 
to Mr D ~ Pope, on ..... ..... . . the above subject, together with attachments, including a letter 
from Mr. Snedden to Mr. Richard~ ~ transmitting memoranda by Mr% Kenyon Richard and 
Nr~ K. G, Papke~. 

In general, from my review of ~xh~bit maps, lit is evident that much thought 
~nd ~ excellent work is being done In Connection with geological mapping at the Silver 
Bell property. I concur with Messrs. Richard and: Snedden in their opinion that the 
information being collecte~d will be of great assistance to the mine operating pre~ 
gram° However, there ar~_ certaln points with which I disagree in connection with 
the mechanics of'~ollecti°~g and'recordihg of data, because I beliersthat a more 
effectiVe method Can be adopted ~or cum~stiVe presentation of information. It has 
been myexperience that much work done by 'geologists assigned to operations is lost 
because of failure to assemble data in L a ~ form which is usable to maximum advantage 
by t'he production staff. " Sin~e ~ this Is the principal reason for doing the work, 
every effort should be made to Standardize the assamb!y of information with that 
obj e~tlve. .... • 

T~e following ~ prOcedur~ is standard practlce ~ in most pit operations known 
to me and ithas be~n found to be satisfactory for purposes we have in mind.~ A 
g~oiogical plan on ~i tracin~ sheet is made up for each bench in the pit and each 
sheet in this set of sheets is Orlented 0n identical coordinates and so constructed 
that :it may be bound in a Ioosei~af cover ~ which ~ilI ~fix each sheet correctly in 
relation to the other sheets~ In other words, this "may be likened tO a glass model 
in Which a glass sheet represents each bench, but for convenience in posting and 
use~ tracing sheets, assembled as noted, ar.e substituted for glass sheets~ The 
vertical scale as represented in a conventional model may not be Similar!y rep- 
resented in ~ map set, but this is unimportant because of the more or less standard 
spscing• between b~nch levels. ...... 

• J 

On each sheet th~ geology is posted ~t convenient intervals, or when the 
toe of the bench has advanced sufficiently to justify remspping, (25 ft~, more 
or less)o The geology as observed at t~e to~ of the bench is then posted in ink, 
but •only in plan at the bench level, as mspped~ Correlations back to the last toe 
map may be made, particularly wi~h reference to major structures~, Projection in 
ink ahead of the toe will be very limited, since the facts wi~ll be obtained a~ 
the naxt mapping interval and structur@s th~ correctly connected th~re'to~ • ~t is 
extremely confusing to map true strike in plan up to the toe and then show the 
trace of a st~cture up the slope of the bank, from toe :tO crest, as it would be 
viewed from directly above, and:as has been done on the exhibit sheet attached to 
Mr. Richard~s memo referred ~o above° If the sheets such as the 2900 bench progress 
map are used-as work sheetS, there may be some limited value in this combination 
mapping, in that it shows the trace Of 'structures in the actual bench slope° How- 
ever, When this method is u~sed~ correlation from one unit to the next mapping unit, 
(t~e position of the bench at a later date) is impossible without an intermediate 
~ransfer stop. All of thls is compli~ca~ed and adds nothing which may not be 

: :New ~ork,i January 18, 1954 
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available by s~andard procedureo ~ T~e~refore, our standard practice will be to ~ 
a~ccuratelymap the geology at the b~ehch toe and this will be transferred to the 
corresponding tracing without includln~~any of the detail SketCh on the si~pe 
itself~ In this.way, correlation fromL~successive.mapping intervals is simple~ 
and whe, n da~ is complete, for, let Us say, a part of the 2900 bench, and the 
nextlower bench is advanced, it ~ill b~ ~ possible by projection to post in pencil~. 
the Structural features almost exactly as they will be expected on the iOwer bench~ 
Thus, it will be possible~ to line up blast hole drilling end sampling work wlth 
maximum efficlency~with respect ~to the geology~ ~ Obviously~ after the new lower 
. bench has been advanc~d~ the proJected ~ geology will be erased and the correct 
g~ology~ as~.mappedj may then be posted ~n the tracing in ink, as a permanent records, ~ 
This simple standard procedure offers ~he'~greetest opportunity to~ be of service 

~ ~o"the ~ members Of the operating s~Tf~ ~ 

In addition to ~the plan • 0fmappi~g~"and recording pro~ced~ethere is s problem 
as to what details shall be recorded. ~it is extremely dangerOUs to attempt to oode o 
such details as dip of structures a~d spacing. This tends to produce a meehanic~l 
result which is theoretlcal~~and idealized and-ceases to be factuel~® The objective 
in geological ~applng is to reproduce the geological facts. Structur~l features 
must be presented in a manner which resembles a photographic picture in which 
the relative weights of component St~rU~tUres are readily observ~d~, other elements~ 
such as mineralization, alteration, etc~, sometimes may be portrayed on a structural 
~p, but shou!d~never be included when and i~It ~confuses structure, in which case 
.separate maps or overlays are necessary~ 

As a'.n example of mapping of the type ~ which I consider essential ~t Silver 
Bell, I clte the-detailed Work which iS being densest the Galena Mine .in Wallace~ 
A glance at the geological plan maps of the 2800 or 3000 level of this mine permits 
a very accurate visualiza~ion~~of all importent~structUral detail~ The ~ governing 
control i~s to.map as nearly as possible to sc~ie~ In a maze of minor fractures 
with no measurable predomlnatlng trends~ it is incorrect to map in. a way approxi- 
mating' generalizetiono When this is ~one, it .weakens. Confidence" in ell ~o~ ~ .the 
mappings It is ~ far better in these places to map accurately only those stronger 
joints. , using hair-like lines and add sidenotes o to cover" the unmapable features 
ofImportanee~ On the whole, anyone familiar with st~mctUr~Y geology ~iilobserve 
the prineipalmeJor structures and readily visualize the intervening structure~ 
if only the more prominent joint breaks are indicated~ Minor br~ks may better 
be forgott~n~ since it~ is impossible to ~ap to s~ale, and galse sketching leads 
to ~alse interpre~tation~. . .~ . . . .  j. _- .. 

~.. ' R~ferrlng again to the 2900 bench geological plan map submitted, my Crlti- 
cism iS simply .that an e~fort hes been made to preseht more information than 
it is physi~i-possi~le, to do intelliglbly~ There are a numberers.of elements 
in this workwhich are confusing and the resulting map is not acceptable as a 
structural map or sufficiently ~c0mplete to adequately present me mineralogy or 
alteration ~e~ail. Some overlap may be possible, but in no event will any system 
be acceptsbi, which fails~Lto ~ive! the best possible structural facts.~ Other 
information ~is important, perhaps equally importa~nt in some situations, but it 
must not be presented in a man~er which results in distortion of ~ structural 
interpretation. Herewith, I suggest a • means by which the Silver Bell mapping 
may be revised to. provide all-~of, the useful data Without the Use of-an Overlay 
and without distorting structure~ Since we have geological maps from all p~rts 
of the worl~ coming into this Office~ it is necessary that some general standardi- 
zation of methods ~nd color usage be adopted, but otherwise I have accepted all 
of the symbols, eta', proposed~"by Richard , that will conform,:~ My instruetions 

.... . %.: . . ~-/~"~!i '~ ....~ -~ .- . 
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~%g:,reference to ,his s are: 

MINERALIZED JOINTS - Comments above.. ~ 

DIP - " ~' Will iaccept this:fOra trial. 

L 

SPACING OF JOl~S ~ - ~This sectionmust be omitted in total~ 

INTENS~Y OF ~- ~~ 

= MINERALIZATION -i~ 

VE INS 

_i • %.' • , ~ ~ .• 

~U~S- 

k 

Map only 
measurable, key breaks~ approximating s'eale as 

. ~nearly aS possible~ ..... ~ • . ~ I~- ~ 

This section must be omitted in %oral. Instead, 
a pale solid color :background (red - orange " green) 
may. be used ~ to apply to ~var2ing degrees of copper 
sulphide mineralisatlon, if this is considered the 
most ~pertlnent mineralogio data. I suggest adding 
yeliOw .to indicate barren pyrite ~ and ai" heavier 
• red for primary~~ulpBi~es when copper content is 
~a~ove% sa~-o* 5~ ~ -ObvioUsly thls~ system may not 
~be ~ Used .with c~plex host rocks - then mineralogic 
~ infonna~ion;must ' be on. overla~. 

Forget ~e~ Instead map to approximate scale~ 
Designate ~ measured dip~ Use side notes to. des- 
cribe mineral~zat!on~ since all. veins, copper~. 
iron~ quartz are al~ m~pped in solid red~ 

~ use blue ink, without dip bulges. Mark dip With 
direction arrow~ and measured attitude. 

1 

ROCK TYPES - ~ If above mlneralogic color background used - then 
hatch symbol for rock ~ wriations may be required~ 
Use USGS~standard symbols, ' 

..... O T H E R  S~MBOLS .... ~ O° K~ ~"~ " • . . . .  

...... The use of lines, varie~ as to spae~ and color, ~in anattempt to designate 
intensity of deformation and?Indloate~character of mlneralisation, would be fine 
if it could be done without sacrificing some of the basic elements of geolo~ re- 

-~ quired, but the system proposed fails for this reason and the only possible result 
is that intensity of deformation is confused with character or intensity~ of minerali- 

~ Obviously~ when we refer'"~%o mapping to scale~ we must acaept a certa'in ~amount. 
of .generalization. This becomes a matter of judgment, by the workers most familiar 
with a particular district or type of deposit. Certainly when it becomes apparent 
that a fault such as the Center fault Has 8 movement of at least 70 it,, this structure 
is mapped ~more strongly than another structure on which a 40 ~or 50 ft. displacement 
has been determined 9 althoughan inspection of the fault itselfwill rarely permit 
recognition of differences of this ma~itude. Similarly, well defined mineralized 
9@iniets that exhibit a definite trend, aremapped more strongly than fragmental 
vBinlets of equal or larger dimention but with no apparent continuity. Oftentimes, 

• v 
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~' '~ it is doubtful how useful the detail within' a breccia zone ~ay be~ ~r Still the trend 
and boundaries Of~the zone. itseif are always important, and certainly a false sug- " 
gestion of structure withln~the zone, by code mapping, is incorrect. It is true that 

~. the average attitude of minor joints doeshave a significance with reference to the 
immediate environment, but this may Change ~Ithin a few feet and it becomes much more 
important to concentrate attention on ~ the controlling structures ~hich are themselves 
responsible for the development of the adjoining complexes. ~bove all~ I wish to 
warn against generalizing joint systems~ when as a matter of fac~, .parallelism and 
frequency rarely, if ever, reach the tmiformity implied in the eXhibit map, particular- 
ly between Holes Nos. 11% and 116 in the example submitted~ Even if this be true, 
use of heavy, green lines as is done on the exhibit, tends to ~eight these observa- 
tions out Of proportion to the key structure elements~ _ 

Referring again to Mro Eenyon Richard'S memorandum ~o Mr~ Snedden, I am 
in full a~eement as to the value of geological~work~ provided as Mr. Snedden has 
warned: "interpretations should be confined to prlnts ~ or separate maps", and I 
believe that it is essential to keep one man available for tILiS ~ work on a full time 
basis~ Once underway, one man can keep up with the work at both the E1 Tiro and 
Oxide pits~ We can determine later if thls may require a full time geol~gist when 
the first program is completed~ I certainly wish to emphasize the point brought out 

that the work must be oontinuous from the •since by Mr. Richard, name~ beginning, 
it is true thart some important information was 10s~ by failure to start mapping dur~ 
ing the earlier phases of stripping of the Oxide ore~body~ I als o object to the 
work being done by different individuals, since someone must beheld responsible~ 

One point which occurs to me iS that slnc@ trends or troughs of mineraliza~ 
tion have been recognized by Mr~ Richard to an extent beyond that predlct~able 
by interpretation of drill results, it will be possible ultimately to plan the 
bench posit%ons in such a ~ manner as to permit breaking along the trends as much as 
possible, rather than across them~ and ~ this way, a much cleaner ore recovery may 
be made~ The more ~ completely the ge01ogical ~ork is carried out and applied, the 
greater the selectivity that will be possible in the pit, and control by geology 
will permit a considerable reductlon in the amount of ~ampling and assaying necessary° 

~:. ..~ "~:, . : . . . . .  " ~"~...;;~ . 

.... " ' --"~ ' - ~ L. H~ HART' " . ~ "~ 

EV2ichard ~ 

~"~ .... ~ E~nyon Ri rd 

~~~ " * After reviewing this vlth Mr~ Poiloeki h~ has ~ndie~ted 0bjectlon %0 the Use of 
the code to represent approximate dip of a~y ~ Structures, joints, velns~ or other- 
wise~ Therefore, in the future, we   ishow directlonof dip ~i~h measured 

" angle.;~on all important struc~u~es.. - '~"': 

Mr. Pollock ~as also sugges%ed ~ha~the general principle set out in the book 
on Mining GeOlogy ~- By J o D~Forrester of Rolla School of Mines, ~ is probably the best 

~?'~' resume o~ Working m~thods applying to mapping of geology in mines. Familiarity 
with the principles containe~d in the"above book would be helpful to all of our 
Jun~ or men~ . . . . . . . .  

Copfed~at Tucson, Ariz., Jan. 29, 195%,'°for E. Richard, 
~ J. H. Oourtright and K. ~ G.: Papke. • . , • 

Y 
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~. ~ CouRTR~GHT 

S-lO,9 

....... Referees is ma~e-to.:'~let%er of ~ecember I from Mr~ Pope to Mr~ F. V~ Richard 
and letter Of Decea~ber ~ f~"~r, Richa~rd t~ you# subject ebove~ 

~ttaehed for tran~mlttal te Salt Lake ~re two ~opi~es each of the following: 

(I) Print of~po~on of the Geologic Bench ~r'o~ress Map of the 
' : - : J  " .; ~900 ieve~,~:~ pit 

:. ..... . ( 3 )  M ~ o : ~ ' n d ~  w l t h  l ~ p  by  ~ , ~ ' P B ~ k e  on %h~ s u b j e c t  0 ~  s u ! t ~ i d e  
.... ore aveil~ble fu the presen~:~de pit benahes~ 

. • ~, ~ ~ ~-~ 

" ~te~ (I) shove is 8 Oupy of a potion of one of the level maps which are 
beSng compiled ~sa basic record O~' si~m.~fieant geological de~ail~ As mining pro~ 
gres'Ses:each bench will be mapped periodically and the information added to each 
level map, Thus each level map will eventually consist of s series of strips 

~:~:'-~:i~!!::: It~ (2)~ des crIB~s %he kind el' ~eologicsl detBCl now being recorded, 
Care has b e e n  glven the problems of whs% kind of ~eologieml detail to record~ 
and how to symbolize it. This tabulation represents the consensus of Messrs. 

. ?~ :.i,:-~ .... Papke~. O o ~ t r i g ~ , ~ a n d  me.~ 

~~~"~:: ~ ' " " Mr, Papke has mapped earefully~ and ! believe this b~sic information is 
in such shape that it can be used in the solution of v~r~ous operating problems 

" which depe~ in s~me d~ree on geological Interpretation, 
:11:%, . . . . .  , 

Item (3:)'-is an exmmple ~f the use or these dat~ --- ~n fsc% the problem 
'~ trea.~ was the principal r~on for starting this pit mapping project., In the 

Oxide"~plt~ sulphide ore was encountered at hi@her elevations than indicated by 
drill holes, Questions arose as t o  whether these ~ere small pods of no concern~ 
Or Isrger masses which should be left in place or sto~kpiled~ and where should 
stripping be done so as %0 expose enough ore to assure an adequate production rate 

" When milling firs~ ~ets ~nde~y~ These questions could not' be answered adequately 
without a basis o f  mapping. &s s ~esu!tof his mapping~ Mm, Papke has predicted 
the probable distribution of ore and waste ahead Oft he various benches~ As mining 
~'~vanc~ he will continue to map and can adjust his predictions per~odieally,," This 
particular problem o f  the position of the capping-sulphide contact in the Oxide pit 
will continue to exist for some tlme~ but it will become of less concern a few 
m~n%hs ~ : ~ e r  : p r o d u c t i o n  s i ~ r t s ~  
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h~r~ Fapke has be~n ~dlng about 70% of l~i~ time on theSilver Ball ~orko 
It was my erl~i~ai thought %}~at, after an experimental period of ~et~ing the ~mps, 
" ~ymbele, an~ methods set up~ he could ~aintain ~e work by d~v~tlng about half his 
"%~e %~ ira It nowis ai.~;a~en% that the Job ~iII continue to be a full time one, 
a~ l~as% for a year o~ two aria prO~ably permanently-° The eriginsl questions have 

" been partly a n S ~ r ~ l ~  but a number ~f O ~  ~an be fOreseen~ 
,i::k~&!,~.¢~i.~,: :.~-: " . ,..' , i~i 

"-; " strlpp~g limits and (b)~ ore ~eserVeS, as a re~It O f  
~" " "~ new mhurn ~1ii ~ a t a ,  g~olo~$eai ~e~t~on~ n-a~d %~ be e~ 

- b u t  e~n~i~era~le ~ r ~  • r ~ n ~  %o b e  d~e. . . . .  

~atiOno, The~e da ta  .• ~ e~t~bu%e~o ~hs problems of ~de 
@ " ¢an~r~l and plarm~ ~ %~bmlnln~ sequence both at Oxide and 

E1 T~ro, B~t t~e ~esl~gleal mapping will need %~ be kept 

• br~b b~I~s a~'probab~ -. " ~ O 0 % h  ~ tn  ~1~ll~e dUe tO a l -  
t e ~ % I n g  len~e~ o~ s%~c'Onger a~-leaner mineralization, Drill 
hole ~%a de no%. pr~s~ ~e£~n~ %hess ouSAines~ This problem 
wlil net became .~ute u~%~ %he last few years Of ~irdr~. But 
it can be d~It ~i~h preperl~ a% t~a% time o r ~  if d~talied 

" g~Oio~eal~ a t e  acerbate. %hro~hou% the ~eu~a8 of 
~n~, in ~ ~ r  ~,hi~i~ ~ ,. P~ ha~ ~ r t ~ .  

"" ~"" ' (5) The fa~Its wl~ large~ p~s~uchsieo~l~e ~isplaoemen% whleh he" 
h~S fo~ in %he O~de pit Wlii affect the shape of %he bott~ 
o~r %he ~ e  b ~  as  ~ e X  d~ the  t~p. I. le~ a g a ~ ,  ~. order to  
~ade~stand %ham pr~per!~ ~ they ~t be mapped p~resslvely 
as ex~e~e~ by ~ S ,  . 

. ,  : .  , . - : 

_ - ,  . , .  

It was ~ot my original ~ntenti~n'tlm% Mr. Papke would stay on this Silver 
Bell Job very ~0~, I would like %o p~% him back on p o ~  copper exploration as 
SOOn a~ possible. Consequently, I sug~es~ tb~t another .m~n be p~% on the job full 
time, and ~, Papke COUld %hen Be e%~able far other work as soon as he has %ra~ed 
thm new ~an,  This m~n need not necessarily have ~uch experience~ but he should bs 
e~pable ef learning to do open-cut ~epping ~arefmlly and conselen%iously, and he should 
bav~ sufficient ingenuity %o nmke subjective interpretations ~nd present the geol~gy 
in the form ef spe~iai ~ps (suoh am the one aee~psn~4~ Mr. Papke' s Memorandum) so 
that It will be u~eful tothose eoneern~ with planning, engineering and operating, 

i~n e~nnec%ion-~ith th~s last poln%, i% is inte~.ed that the Geologlc Bench 
Progress Maps will be kept a% Silver Bell and ~o regular attempt ~II be made to 
~mre eopie~, There are two reasons for %his~ (I) Due to the ~se of ~olored ink 
~bol~ (a~ %hls e~id no% be avolde~) the ~o~/ing job would be so tima-eonsu~ing 

. . . .  . . ., 

. . . - •. 
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Mem~r~nd~ fer Nr, T. A. Sne~ 

cc ~- ~i~ndwehr 
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revision, " ~I study~ f~ult ef~set ar~lysis, ere® ---- the per~luent 
geoloElcal fea%ures will be t a k ~  from %he bese m~ps and eompiled in a s~plifie~ 
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PIMA COUNTY, ARIZONA 

PLAN OF OXIDE PIT 
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~arch 28, 19h9 

~ro F. V. ~iChard, I~an~ger 
Southwestern M' ,znzng Department 
American omeltzng and Refining Company 
P. O. Box 2229 
Tucson~ Ari zena 

Dear S i ~ :  

SILVEB BELL 
CHURN DRI!,LINO ,~ND S~.~W .~,_.~'~G 

'Fais will acknowledge receipt of your letter of ~iarch 16"th wi%h 
wh~cb came ~r. Courtright's excelleut report and description on the 
churn drillug and samoling at S~lver Bell. i would like to have two 
more copies of this report for f~ure use~ 

in studying over the report~ Mr. Tsinter and I have noted as- 
pecially the conclusions on Page 10 as to the accuracy of the old churn 
drilling with Various factors for reduction in grade° Y m'~ sure tb:e~ in 
~,~ro Stephan's calculations sent with his letter of February 21st~ he made 
reductions in the assaying grade as determined by the old drilling sche- 
dule greater than Mr. Courtr!ght has recommended, but for the record I 
would li~e you to confirm this. Actual!y~ the copper occurrences in the 
northern part of the deposit are so erratic that the only safe method 
seemed to ~ro Stephens and me to take the individual samples corresoond- 
ing to each bench and each hole end make conservative reductions after 
study~:ng them in relation to the surrounding holes~ 

I am sure that ~r,, Courtright's work and description thereof in 
the report will be of considerable use to us in future problems of 
this nature. 

Yours very truly, 

DJP:bm 
cc.~.. H.Loerpabel 

J. H. Court,right lJ 
F.~ ° Stephens 

O, j ,  POPE 

D. J .  .POPE 

Mll lNG DEPT, 

TUCSON 
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MEMORANDUM TO ~. D. J, POPE 

AR!Z0~ PIMA COUNTT 
SIL~R BELL PROJECT 
OXIDE AE~ ...... 

Ex~ration Recommended b Dr. Kerr: 

" Dr. Kerr~ in his alteration report, has proposed numerous 
drill locations both east and west of the Oxide. I believe that o~ 
slbilities.~ .for commercial tpnnages of ore are definitely ren~et~e in 
both directions~ This conclusion is based on a study of the leached 
outcrops. HoWever, should s test of Dr. KerrTs theories (that dlsse~- 
inated ore might occur anywhere within the pattern of strong alteration 
in the monzonlte and other rocks) be desired by others concerned, ~ at 
!~ast seven holes are considered necessary. Three of these (KI, 2 and 
3) are spotted on the proposed locations east of the Oxide, on Figure 9 
of the alteration report (see attached $O0-scele r~ap). The purpose of 
these holes would be to test, to a certain degree, Dr. KerrVs conten- 
tion that any hilly altered area, regardless of~whether or not addi- 
tional indicat1Ons of mineralization are present, is potentlally "ore"- 
bearlng. 

The other 4 holes (E4, 5, 6, and 7) are spotted on Dr. Eerr~s 
proposed locatlons along the narrow belt of monzonite extending west- 
ei~!y from the Oxide. It so happens that this area, which lies aioag 
the major east-west structural break, does contain evidence of strong 
cnalcocite mineralization, and there~or~ holes drilled here are likely 
to encounter ore grades; however the zone is considered too narrow to 
contain minable tonnagas. 

7 holes (K!, 2, 3, 4, 5, 6, 7) at 350T = 2450T 

Should ors be encountered, additionsl drilling would be re- 
quired to determine the width of the zone. 

ARE~ EAb~I ~ OF OXIDE~ 

Napping of this area will be completed within one month. It 
" deslgned to show the distribu~ is believed that thls map, ~hlch will be "~ 

tion of stronger chalcocite mineralization as evidenced by characteris- 
tic limonite in the leached outcrops, and also the pattern of strong 
alteration, will provide a satisfactory basis for appraisal of the 
possibilities of the area° Judging fro~ a brief reconnaissance of the 
area~ the chances for oo~rclal tonnages of ~isseminated copper ore 
ave quite remote. Little encouragement is to be found in old dri!1 
results obtained from S~ W. Mudd. 0nly two holes, NOSe II and 15, con- 
tained ore col umns~ and th~se are bracketed with four holes in waste. 
(See accompanying i000-soale map.) A decision on drilling in the area 
should be deferred until the mapplag is completed. 

J. E. C OURTR!~ 



@ 

I/ 

O 

r 

A I R M A I L  - 
C 0NFIDENTI~L 

Nr. W. H. L0erpabel, Generai 
• ~ • • 

Manag r Mlnlng Department 
New York Office 

@ 
Mr. A, E. Ring 

Dec. 18, 1948 

Dear Sir: 

SILVER BELL - 
PIMA COL~TY, ARIZONA 

S.4.0.6 
\ 

% : x 

v~ 

The purpose of this present letter is to summarize in a general way 
our results at Silver Bell up to date. In order to get this to you before 

a ~ you leave on your vac tlon, t will not be possible to present a lot of i 
supporting date nor final detailed calculations. 

0 X I D E A R E A 

Results of Check Drilling -Here we have finished approximately 
10,000 feet of check churn drilling with careful casing and sampling of 
th@ holes. In the southern part Of the deposit where the old holes were 
widely spaced we drilled a new row which has been called B - BT i for the 
general location please see Mr° CourtrightVs last report to Mro Ring dated 
Dec. ll, 1948. The primary reason for drilling this row of holes was to 
make sure t~at there were not large islands of waste in the area that had 
not been drilled. If such islands of waste existed, then the tonnage of 
ore previously estimated might be seriously reduced. The results of this 
drilling were quite encouraging because no poor holes were found, and in 
fact the average grade of the material encountered is somewhat higher than 
shown by the old churn dr~ll holes to the North and South of the new row. 

In addition to this drilling in the relatively untested area a num- 
ber of holes were drilled in the northern part of the deposit for the pur- 
pose of making a check against the old churn drill assays. The results of 
this work showed that the copper occurrences in this northern part are 
extremely erratic. The new drilling indicates a copper content of 20 or 
30~o lower than does the old. We now think that the great discrepancy is 
due almost entirely to the nature Of the ore occurrences, although there 
may have been a minor amount of s~.!ting of the old samples due to the fact 
that the old churn drill holes were not cased. ~r° Courtright by his de- 
tailed work has arrived at a logical explanation of the great variation in 
the indicated ore occurrences in the northern part of the Oxide Area. This 
he believes is due to the fact that a number of silicified limestone masses 
occur, which were impermeable to the solutions which made the secondary 
enriched zones possible. In the southern part these limestone masses, or 
islands, do not occur and hence the dissemination of the secondary copper 
values is much more general and uniform. 

The result is that for the northern part of the ore body it would 
be almost impossible to arrive at a very accurate estimate of the copper 
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content with any reasonable number of holes. Therefore, about all that we 
O cau do is to reduce the old churn drill assays to approximately the grade 

of the new drilling, although we feel that the old holes can be used as an 
indication of where the ore occurs, at least. Fortunately this erratic area 
only amounts to about one third of the prospectlve pit area, so that the ef- 
fect of the reduction in grade on the whole tonnage being estimated is fist 
as great as was at first feared. The change in the character of the deposlt 
seems to occur between Sections A - A~ and C - C ~ as shown on Mr: Court.-'. 
right's progress maps. Furthermore, the relatively small reductzon in ' 
tonnage indicated for the northern area by the new drilling over that ~ of~:.i 
the Old drilling is just about compensated for by the extenslon to the ea~st - 
ward of the ore beyond the old pit outline at Section C - C9 made possible, 
by the results of drilling in holes i15 and i16~ ~, 

On this basis the general tonnage calculations indicate that with a 
0.8~o copper cutoff we still calculate approximately 13,000,000 tons with a 
grade of 1.22~o° This is before any reduction factor and compares with the 
old calculatzon of 194.1 of about the same tonnage with 1.32~ copper which 

O when reduced by 6,7~o gave the figure used for the 1941 and 1946 est!mates 
of 1,23~oo I think that we Should still allow a certain dilution factor 
when making our outcome estimates which I would estimate to be about 0.1~o 
copper, and making the final tonnage and assay for calculating outcomes 
15,000,000 tons assaying 1.12~o copper. I believe that this is a conserva- 
tive figure, but not too much so considering the nature of the ore body 
with which we are working ® This is also a preliminary figure because we 
have a few assays still • to come in and ther~ has not' been time for finish- 
ing a complete detailed calculation of the grade of the whole ore body by 
mining, benches which I think is the only way to arrive at reliable figures 
with the relatively thin and irregularly lying ore body which we have at 
Oxide 

We do not have ~he assays for all the samples givfng oxidized copper 
content of the ore, We ~ do have anough, however, to say that the oxidized 
portion as now determined is slightly lower than the previous figure, so 
we feel t'hat the laboratory tests used in previous estimates were conserva- 
tive. Some new laboratory tests were made on churn drill cuttings but, as 
expected, these were• erratic and not reliable. 

Additional Drilling Recommended - You have Mr. Ring~ s letter of 
Dec. 7 listing the additional drilling that he and Mr. Courtright have 
recommended. Naturally by doing the additional work within end around the 
frfnges of the recognized ore body we can further refine the estimate of 
tonnage and grade, but Messrso Landwehr, Hart and I feel that this relative- 
ly large amount of additional testing within the known ore body is neither 
required for arriving at the magnitude of the bUsiness nor is it justified 
for achieving an additional relatively small degree of acc~Iracyo Accord- 
ingly, I am merely attaching the necessary original and three coPies of the 
fOrmal application for appropriation - S,L° NOb 29 for the ~30,000:~ already 
approved in principle, for completing this drilling on the Oxide ore body 
proper. As soon as the ~ole now being worked on, which is No. 130 at the 
east end line of B - Bt has been completed, we will do no more drilling 
within the Oxide ore body proper or around its immediate fringes unless you 
instruct otherwise. 

{I, 
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Estimated Probable Outcome on ~ the:~°'0xide Ore Body- In addition to 
the ~alculation of tonnage and grade at 0.8~/o copper c.utoff made above, we 
havd*also made a similar preliminary 'estlm~te at 0.6~o copper cutoff and 
0o4~o. As you found to be the case befor~e, :~the 0,8~o cutoff gives the best 
over-all outcome results, ~0 the estimates for the other cutoff bases will 
not be repeated here. For arriving at the general picture at this time we 
have not endeavored to make a complete re-estimate of capital cost because 
of the time and work required to do so, but we have made 8 number of in- 
quiries on present mining and Stripping costs as well as the increase which 
has Occurred since 1946 when the last estimate was made, Mr~ Vfeiss has 
ale0 secured some figures from Western Enapp and has made a re-estimate of 
the mi:ll cost. .~ 

We have ~lso assumed that electric power could be obtained at 0°52¢ 
per kilowatt hour, this being 10~o higher than that used in the .previous 
es'timates of 1941 and 1946, but actually at the present time the power 
situation is worse than it has been at any ti~*e in the past when serious 
estimates were made, so without some sort of Government help, such as 
allocation of power from the Davis Dam, we do not know where power might 
be obtained at the present time. This, of course, makes our estimated 
outcome entirely theoretical until these problems have been solved. 

We have also obtained a new smelter schedule from Mr. Rickard, copy 
of which is attached, from which Mr. Weiss has estimated the net smelter 
value of ores of different grades at different copper prices, and I am at- 
taching a copy of the table which he prepared showing this. 

I am also attaching some general summaries of calculations which I 
have made giving the outcome td be expected and the break-even price re- 
quired for copper just to get our money back. You will note that at the 
present time with the price of electrolytic copper at 23.2¢ per pound I 
calculate a profit of $5,850,000. for workzng thzs ore body over its life 
of seven years. To break even the price of copper would have to be 20.4¢. 
An interest rate of 5~o was used as in previous estimates. 

This represents, of course, a considerable increase in break-even 
price over that previously estimated, but we mention among other things 
the increased costs which would have to be borne by the operation compared 
with your 1941 basis which are as follows: 

1, The freight rate to E1 Paso instead of to Hayden~ the rate 
being more than double, It is $5.00 per ton as compared with $2.20 
in your 1941 estimate. Also taxes on freight have increased. 

2. The increased smelter treatment charges, now being quoted at 
$5.00 as compared with $2.00 in 1941. 

5. The increase in copper deduction in the smelter schedule from 
15 to 20 lbSo per ton of concentratesl and in price deduction from 2.5W 
to 2 , 8 7 ¢ .  

4 .  You w i l l  r e c a l l  t h a t  i n  1.?46 wages were Up 52~o over  1941 and we 
e s t i m a t e  t h a t  now t h e y  are  up 20~o more ove r  1946,  

9, Supply it-e~ms have of course also increased along with wages. 



LOERPABEL 

-4- \ 

DEC. 18, 1948 

The following table gives for ready reference the essential data in 
connection with ~he Oxide ore body: 

.,o 

Ore Reserves 
Cut-off grade 
• Grade 
Mill Recovery 
Grade of Concentrates 
Ratio of concentration 
Tons treated per day 
Tons treated'per year 
Life of operation 
Ratio of total waste: stripped to ore 
Tons of waste 
Tons of preliminary waste stripping 
Tons of waste remaining to mine wi~h ore 
Average w~ste to ore ratio during operations 

13-000,000 tons 
o.Sfo c0pper 
1.12~ total copper 
77~o of total copper 
24.0~o copper 
lto 25 
5,000 
1,800,000 
Seven years 
1.5 to 1 
19,500,000 
8,000,000 
ii.9o0,oo0 
0.885 to i 

EL TIR0 

As you have mentioned ~ in your letter of Dec° Ist, we all agree that 
the diamond drilling underway at E1 Tiro should be completed. I will not 
attempt to analyze the results of this diamond drilling in detail at this 
time, but will only say that I think that it is proving satisfactory for 
this prospecting phase of the work, The saving in cost over churn drill- 
ing has been disappointing, and furthermore the men in charge of this work 
have decided so far to drill all the holes vertical, so that the advantage 
of" being able to drill inclined holes when using the diamond drillin Z 
met~6d is not present. 

When you are here we will have ready a number of sections indicat- 
ing on tracing cloth all this information so that you can see what the 
drilling shows so far° In a general w~y it is demonstrated that the churn 
drilling at E1 Tiro by the old Imperial Copper Company was not nearly as 
accurate as that done at Oxide. Indications are that there may be at El 
Tiro about half the tonnage of copper ore that there is at Oxide, which 
can be worked by open pit methods and. which will have an average assay 
slightly lower than that at Oxide ° 

OTHER PROSPECTING DRILLING 

Since obtaining the appropriation for exploring the alteration area 
recognized by Dr, Kerr east of the Oxide ore body where we have taken up 
about 28 new claims, we have obtained the results of drilling done some 
years ago by the ~udd Interests. This disproves the existence of important 
tonnages in a considerable part of the area. However between the Nudd 
drilling and the Oxide ore body there is some unexplored ground wh~ re we 
wish to drill some holes. 

Furthermore, we all feel that a limited number of holes either by 
churn or diamond drilling should be put down in some of the other principal 
alteration areas recognized by Dr. Kerr toward the Northwest of the Oxide 
ore body. I believe that it is reasonable to use the money appropriated 
for the exploratory drilling to the east of the Oxide ore body also in 
part for doing similar drilling toward the west and we will do so unless 
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you have some ob~'ection. ~ro Courtrlght is making up some plans showing 
which of Dr. KerrTs areas we expect to drill in and you will receive these 
in a few days or at least by the time of your Visit here. 

G:E NE R A L C 0 N C L U S I 0 N 

In general then it can be said that we have proven that there is a 
marginal ore body at Silver Bell which can be worked only under favorable ~ 
conditions~ If we had assurance that current copper prices would continue, 
then the property could be developed under present conditions° So far, 
every time the copper price has gone up high enough, construction costs 
have also been up and it has been felt that the copper price structure was 
not Secure enough to warrant the large investment requiredto open up the 
property. This will probably be the case now, so development of the 
property will have to await a more favorable price outlook in relation to 
constru~tlon~costs. 

Yours very ~ruly, 

" Original signed by D. J. Pope 

D. J. POPE 

: ~ ' : , . : - O e  Reg. Mail " " 

: :  ~ERing 

.? 

~ Enclso - Silver Bell Appr0~rlation request - Orig. & 3 copies@ 
Smelter Schedule (El Paso Smelting Works) 

~ Attach° i - Summary of CapitalExpense. 
" 2 - EstimatedMilling CoSts. 

Tabulation i ~a~ EStimated ReCovery of Copper and Value. 
" 2 -Value of One Ton of Concentrate. 

E stimated Dutcome 

r' 

. .~ 

2 
r k 

• , " • • 

. . . .- 



~ ~  CC: D.J.Pope 
• i~~ @ A.E ~Ring 

~erican Smelting and Reflning Co. 
EL PASO S~ELTING WORKS 

EL pAS0, TEXAS 

~ine SILVER BELL UNIT 

Shipper AMERICAN SMELTING AND REFINING 
COMPANY 

Character Ore COPPER CONCTS. 

M . . E° c~ittmann 

PURCHASE S0HEDULE Tentative 

Date Effective Dec. 2, 1948 

Location Silver Bell Mining District 
Pima County, Arizona 

Address 600 Pacific National Life ~ 
Bldg., Salt Lake City 1,Utah 

R.R.Station Naviska, Arizona 

The following purchase terms are subject to the General Clauses shown 
on the back of this sheet, Snd are subject to prompt acceptance° Unless ~ 
shipments are begun within 30 days this quotation is automatically cancelled. 

GOLD: 

PAYMENTS 

~ f 3/100 of an ounce per dry ton or over pay for all at the rate of 
19.50 per Troy ounce, plus 905 of the realized gold premium in ex- 

cess of $20.67 per Troy ounce. Under present Government net realized 
price, this is equivalent to paying for 100~o @ $32~31825 per Troy 
O u n c e  o 

SILVER: Pay for ~5~J (minimum deduction of 1/2 ounce) at the average Handy 
& Harman New York Silver quotations for the calendar week, including 
date of delivery of last car of each lot at plant of Buyer, or, if 
higher, at the re hlized Mint price provided silver qualifies for 
Government purchase and affidavit is furnished, less s deduction in 
either case of l,l~2~ per ounce. 

COPPER: Deduct from the~we~ . copper assay 20 pounds and pay for the remain- 
....... ing copper at the daily net refinery domestic quotations for electro- 

lytic cathodes as published in the E. & M. go Metal and Mineral 
Markets of New York averaged for the calendar week preceding date of 
delivery of last car of each lot at the plant of the Nuyer less a 
deduction of 21.87 cents per pound of copper accounted for. Nothih~g 
paid for copper if less than one-half per cent by wet assay. 

No payment will be made for any metal or content except as above 
specified. 

• DEDUCTIONS 

BASE CHARGE: ~ $5.00 per net•dry ton of 2,000 pounds~ provided the Sum of 
payments for gold, Silver, lead and copper does not exceed $ - per 
ton. Add to the base charge ten per cent of the excess over $ -- 
to a mS ximum charge of $ ,-per dry ton. 

The base charge just SPecified is for ores containing at least 
eight pounds of cOpper per ton; when a smaller quantity is contained, 
there will be added to the base chsrge a sum equivalent to the value 
of the: deficiency between actual contents and eight pounds per ton 
computed according to the terms specified herein for copper payment. 

L. 

I ° INSOLUBLE: Allow all units free l charge for excess at cents per~ un!t, 
fractions in proportion. .... 

zINC: Allow five units free; Charge for the excess at thirty cents ~er 
unit, fractions in proportion. 

....... ARSENIC: Allow two units:~ree~ charge for the excess at $0°50 per uni~, 
fractions in proportion. 
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IMONY: Allow one unit free; charge for the excess at $1.50 per unit, 
fraations in proportion° 

BISMUTH: 0ne-tenth of one per~cent (0.1~o) by wet assay allowed free, excess 
charged at 50¢ per pound, ~ractions in proportion. 

MOISTURE: A minimum deduction of l~ will be ~ made from wet weight~ when over 
~l~o contained actual moisture will be deducted. 

.. *n DELI~RY: F.O.B. unloading bins American Smeltl g and Refining Company, E1 
Paso, Texas. 
The rates quoted are based upon shipment in dump bottom gondola 
equipment. Extra unloading charge of $1.00 per dry ton will be as- 
sessed for products r eceived in box cars or solid bottom gondola cars. 
All truck shipments will be assessed an extra handling charge of 50¢ 

per dry ton. . 

TAXES: See Clause 1 on reverse side of this Schedule. 

FREIGRT: All railroad freight and delivery charges for account of shipper. 
Deduct from settlement freight and other advances made by Buyer. 

TONNAGE: Limited ~'- to tons per month except by special arrangement. 

*Based on average hourly labor cost of 
134~4~, adding or deducting 6~ per ton 
for each 1¢ per hour increase or 
~ecrease ° 

r 

. L "t 

•L 

(over} 

k~ .,. 

AMERICAN ~ELTING AND REFINING COMPANY 

By /s/ Brent N. Rickard 

BRENT N. RICKARD 
~ h '  • 

[1 
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SILVER ~ BE~ PROJECT 

. 

~ Y  OF CAPITAL EXPENSE 

ESTIMATE- DECEMBER i8. i~48 

2247£51 

Attachment I 
Page i 

• • . • . . .  

(T )  Milling Plant 
(a) Ma&n Plant incl. tailing thickener, 

new est&mate ~by WKE Dec. ll, 1948 2199351 
(b) Tailing~ Disposal - Launders, Dams 

1946 e~timatie plus ~ 486_00 

(2) Water ~PP!Y ~ 
(a) P6~chsse of !and & drilling of 

Wel].s - i946 estimate plus 19°/~ ¢6000 
(b) Power Line ~o Wells, ~CE 12.11-48 48300 
(c) Pumps, ~ pipe lines, reservoirs WKE 12-11-48 466000 

(3) Shops and O~fioes • 

(a) ShOps, offloes, & shop equipment 
" ~Ne~. estimate V~E 12-,48 . 255199 

(b~ of£ice and Labo.rator,y, Equipment 
:1-946 estimate plus ~0~o 27500 

(C) Shop~Toals..~T~9 ~ Machine Shop, Truck 
• ',and: Cat ~•Shop , • D r i l l  Re pai ' r  Sho~, 

• Bla0kSmith and Tin ShOp:, Ca rpente# 
Shop [~CE Estimate PD200 of 8-42 plus 23~o 

(4) ~o~,~8 r . . . .  

(a) Main i19 KV line, 40 miles from 
Coolidge - 19~6 est. Plus 25~o (GoE.) 502840 

(b) Temporary Power Plant 
New Est. ~"~KE 12~ll-A8 57600 

(c) Transformer Station at millsite 
New Est. WEE t2 -~1-~8  ~ 6 ~  

J , . 

(5:} Mine (Equipment 0nly) 
: (a) Power Sh0vels, Trucks, Misol. 

1946 est. plus 20~o • 1137600 
(b) Electric Power Line & distribution 

to pit - 1956 e:st. plus 20~o 48000 

560300 

( 6 )  Truck Road - Mine to R.R. 
(a} Truck road, grading,~bridges 

R.R. Sta' 1946 est. Plus 205 
(b) Niscl. Transp, and Maintenance 

Equipment, t9 '46  est. plus 195 

276000 

88750 

. - • ,  • • • 

375546 

924230 

1185600 

36¢550 



@ SILVER BELL PROJECT 

SUre,ART OF GAPITAL EXPENSE 

ESTI~JiTE- DECEMBER 18, 1948 

( Continue d) 

(7) Mi~sellaneous Charges Applicable to above 
(a) 01d Age Beneflts,, Workmen. s Compen- 

sation & Social Security, 12~ of 
Payroll, Items i - 6 or 3.75~ of total 

(b) Engineering,.,Drafting, Supervision 
5~ Items i .:6 

(c) COntractorsPr0fit 
Total i - 6 9,298,177 
LesSMine Equip. 1,137,600 
Less Miscl.Transp. ~8,990 

5~ of Balance 

(8) Contingencies lO~/ite~s I - 6 

(-9.) M i n e  Camp (.Same a s  1946) 

Total Cost•:ofPlant 

(I0) Mine Preparation 
(a) Additional Drilling and Testing 
(b) Initial Wa'ste Stripping 

1. Preparatory Road. Work 
300,000 Tons ~. @ 69~ 

2. Strippin~ first! 1,000,O00 
tons @ . 9 6 ~  ,.. ~ . ' 

3. Stripping 7,200,000 tons e 29~ 
4. Contractors<~rofit on 

Stripping 5~o;, of 

(ii) Surface Rights & Patenting Claims 

(12) Wa#e,hguse~Stockahd~spa~e Parts 
1946 Estimate plus 20~ 

- GRAND TOTAL (Estimated money:required to 
place property ig~Operation } 

@ 

Refundin~ of CaP.i~al 

j , -  , 

v. 

~'L 4, 

Total-E~pense 
Less cost, power-line 
Capital to be Refunded 

• , Attachment i 
~#, Page 2 

197000 

158000 

2 0 2 0 0 0  
5 9 7 o o o . ! ' ;  

5 2 5 8 0 0  

985000 

7 , 3 2 9 , 9 7 7  

195o0o 

56oooo 
2 o 8 8 o o o  

Inoluded 
2 8 4 3 0 0 0  

I0000 

550000 

$ 1 0 , 9 0 8 , 9 . 7 7  

lO,908,977 
5O2.84O 

10,206,157 
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@ SZL R%ELL PROJEOT 
4 ~ 

ESTIMATE OF MILLING COST 

December 18, 1948 

,Labor & S u 9 e r i n t e n d e n c e  

Mill ~ Supt. Metallurgist, • Foreman 
Clerk, Shift foremen, stenog. 

Warehouse 
ASsayer • 
Trucks 
W~tchman and Tailing Disp. 
~mplers 
Lab Helper -. .... 
Janitor 
Re p~irme n 
Ele et.rleian 
Machinists 
Coarse Orushing Plant 
Fine Crushing Plant 
Mill Operators 
Miscellaneous & Vacations 

Total 
12~o FOAB, Comp oi!ns., ~S. 

• Total 
Pe r, ~ Ton C. 0. 

Power 

Crushing, Conveying, Screens 
Grinding, Classification, Regrind 
Flotation, Ptlmps • 
Dewaterlng Conct, and Tailing 
Water (Return) ' . . . .  
Mis~cll., Lab., Shops, lighting, etc. 

Totm 1 

PoWer c o s t  0o$75~ per  KWH p l u s  10~o : 0 . 5 2 2 5  

Per R~onth 

280O 
5oo 
5oo 
4oo 
8OO 
5,00 
~.85 
200 

2120 
#45 
9..20 

1420 
1420 
4270 

° 

2180 

Cost of power per ton Crude ore Milled : $0.0925 

REAGENTS 

6 lbs. Lime @ .011 
• 05 !b° Reagent 238 @ .24 

• " " ,124 .lb, Pine Oil ,@ .I18 
'- .o2.', lb. B-4-8  @ ~24 

. :  . . •  

' i .  ̧  . ~ - :  

. : : : j  : 

STEEL AND OTHER ~PPLIES  

B a l l s  i " . 9 #  @ .06 
Crushing & Grind, Steel 
Otker Supplies 

Attachment 2 
Page I 

No. ~ e n  

8 
1 
1 
1 
5 
2 

1 
1 
4 
1 
2 

4 
4 

12 

" - " ~  - 5o 

KWtt .p,,er TOn 
2 .0  
9.6 
2°9 
0 .4  
1 . 1  

17.7 

Cost 
Per Ton Milled 

$0,D66'0 
0.0120 
0 o0146 

__9'00048 
~0,~0974 

$ 0.114 
o ,-o~3 
0_..060 

$o,2o7 
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SILVER BELL • 2ROJEOT 

ESTI~L&TE OF MILLING COST Dec. 18. 1~48 

• (Continued). 
Attachment 2 

Page 2 

Lubrication, Heating, A ssayingi 
Sampling, tools, etc. but not in- 
eluding plant labor already taken up 

~S~ WATER SUPPLY 

Power 2.6 KWH per ton Ore @ .5225¢ 
Labor ' 
Maintenance Supplies 

Cost 

Per Ton Milled 

$o.ol9 

$0 o014 
o oo7 
o~oo8 

$o.o2# 

TRUCKING CONCENTRATE 

21 miles @ 8~Zton , mile 
Add for 10S Moisture 
% F.T.Ta~ 

° ° a Loading,gars~ Nav~sk 
;Sampling, WeigAing,::eto 
Road Maintenance 

Total 

PER TON 0RUDE ORE 

~ Y  

Miliin~ Cost 

Labor, Supttdnce 
Power 
Reagents 
Steel, ot~er supplies 
Miscellaneous 

Total .... 

Water Service 

Trucking 0oncentrate 

Per Ton Concto 
(I.17oCU-9250 Tons/Me. 

$l.68 
°z9 
.06 
olO 
.07 
.lO 

$2.20 

$0°077 

Per Ton Conct. 
0.9~ Cu -43~0 Tons/m 

$l,68 
.19 
.06 
.10 
.09 
o12 

$2 ,,24 

80.065 

Per Ton Crude Ore 

$o.1357 
0.0925 
0;0974 
0.2070 
o.015o 

$ o . 5 4 7 6  

$0,029 
$0.077 per ton G.0. of i.i~ Cu Assay 
0.069 " " " " " " " 

J 
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~, Cu 
Crude Ore 
| 

1.6 
1.5 

,/ 1.4 
1 °3 
1.2 

1 o0/ 

- .~  :. , . • • : ~ ! : ~  . .  

9 ~,t 

o ;8  

0 Z 4;?Z:<, 

SILVER BELL COPPER 0P~E 

ESTIMATED RECOVERY OF COPPER AND GRADE: OF CONCENTRATE 

Based on American CyananLid Tests 

Assume:d Grade Assumed lbs. Cu 
of Conct,~ Cu ~ Recovered 

2 6 ; 0  ' " 719°3 ~ "  
25 .0  7? o0 23;  70" 
25~0 . 7 8 . 6  22,,01 
24 o0 ~ 
24 ,,0 
24 .0  

I " "24.°0 
25 °0 
23 .o  

,?:%21 ;o 
• ::21 ;o 
2 0 . 0  - 

TFgom Tabulation ":' 
~IncLiudes silver value 

Per Ton C.0, 
Value Cu ,per lb.@ ~ Net Smglter Value/tof~ ~ Variation for 

.., ~ ~ ~ I¢ Change Price 
• 9 ; 6 4 4  17 :..529 - " $ 2 , ~  $ 4 , 4 ¢ 9  ~ ~ ; - - - - _ - - $ 0 ; : 2 4 . ~  . . . .  

9 .550  17.4-22 2 . 2 6 5  4°12,9 . . . 0 .228  
9.550 1 7 . 4 2 2  

7 8 . 0  " ~ 0 " 28 l 9.4-50 17..308 

• , : o8 oi2-" ;. I :~ " 1 6  ° ' i (  i 9 ;4-50 
%,450, ( .%;308 . 

7F.68 l l . q  9 ,3~£ ~ ,:~,7;18 
72o~ . 10;,19 . ' - 9 , 2 2 0  t7~:04~ 

• i:6 ;~:898 

2,,~02 
i,916 
1,748 
1 . 9 8 4  
1,,423 
i.~0 2 o3Ol 
l,~bo 2 ,O24- 

,#o~o~ : ,  1 .73 ' j [  
.784:?"-:~~ : '  1 o45~ 
.64:5 "::~- =¢.200 
,5oJ_ 

3.83;5 
3 o510 ~ 

5, ,  202 " 
~.~i~, 9 ol 

2.6017. ~ 

.! 

0 °211 
0,194 9 
o o177 
00161 
0 ° l~z~, 
0o128 " 
o.115 

_ o..o~7 
i;~:o°oSa 
~210°~o68 
~":o;o.53[ 

1.815 5.321 0.184 

:Assays and Recovery used in 1946 Estimate, above prices." 

1.23 24.0 78o0 19.19 9o450 17,308 

i 

Norman weiss 12,18-48 



S!L~R. BELL C0PI~R O0]NOE~mlr~ 

VALUE I T0N CONCE_I'72~TE AND i LBo,,;' COPPE;R...(INCLUDING SILVER) 

Assuming: 1.7 oz, Silver assay of bdnoent~ate at 90¢ 
Tentative Schedule 12.-2-4.8 

...... Freight to E1 Paso ~5o00 per wet ton. 
,Copper Ipl~e ZL-~ &rid 23,20,Q¢ E&~,~J Wire Bar pier lb,. 

' " ( ~ 0 I . t 2 5 ¢  le-ss for Electrolytic Gathodes) 
-f 

~ C o p p e r  - I E q u i v . - ; / - i b s ,  Paid ~Va!.ue a t  P r i c e  of m ' F ixed  " I N e t - : ~ r a I U e / T o n  0 o n o  I t  ~ I V ~ I  ~ / 1  b ~, 0 u . i n  C o n t r .  
In OB_Bcti ib.~. I Ou I ' For ~ ~ ~ . ~ T .  Deduction** i~ 2 ~  :~ ~ ~ .... 

~ 80 60 
940 

: 520 

"I4 8 0 

4.6O 
440 

.$20 
400 
58o 
360 
34O 

69 .46  
6"/;o7 

- 64 .67  
62,28-. 
5 9 . 8 8  
~7,4,8 

:92 ,  9 . . . .  

45 ~.51 " 

I12,99 
i 0 8 , 9 9  
104:.92 
100o88 
96.84 
92,81 
8 8 , 7 7  
84.74 
8 0 . ~ 0  

76%.7, 
72,6~ 
6 8.~6b 

* Wire Bar copper price 
Less O.125 ~athodes 
Less 2.87 (Schedule 
Less Bullion Fght.Tax 
Net Coppsr price ~ paid 

9-,73 

t |  

I |  . 

I !  

f~ 

: .  ~| . 

;;-,~( 1~. ,- . 

f ~ .  

% 

19.ooo¢~, 2 5 ; 2 o o ¢  
14.879 ''~ -25, , :075 
12 .005 20.205 

02.9 .029 
Ii~976¢ 20,176¢ 

99:.73 " -~ 1~7 ~29; 
f i7~34 :  103 .26  

~, 94 .94  
52°5~  
5 o . 1 5  
4.7 .'7'5. 
4~ ,36, 
4& ..96 
$o.57 
~ 8 ,17  
5;78 

33.58 
3o .99 

99,22 
95.19 
9l.Z5 
87.Zl 
8p .o8  

%2 
75: 0~ 
?0;9  ~ 
66 ,, 94: :~' 
62.90 ' 
:58,87 

9 @I811 17.718 
9.73i 17.628 
9"646 I " ' .17.529 
9~.550 'ii~: ~::17..I422 
9.45o :? ~I~, 3o8 
9"'539 I ~ " 18 5.~:!~ - 
9 , 2 2 o  • 17,o~8~-. 
9 , 0 8 8  ' 16 .898 ;  

8.784 :i,~ ~,: 16,555 
8 . ~  6 0 1 8 "  b:"- 16 . ~ 5 } I 

**Fixed Deduction.: 
Freight ~ " ,i 
Moisture "~o 
F.T° Tax 
Switching E1 Paso 
Treatment 

5.00 

Silver Credit 
Net Deduction 

.56 

.17 
;06 

1.06 
9.73 

3-0 ~ 600 
29 98o 
28 960 

29 -~T<- :: 990  " <.. 
24 . '~Se  ' 
23 ~6~6 ~ 
22 .,--%$~ 

20 t:!>< 400  

360. 

,~ .... Norman Weiss 12-18-48 



Estimated Outcome for 13,000,000 Tons of Ore With 1,12~o Copper 

OPERATING COSTS 
Mining Ore 
Stripping 
Milling 
W a t e r  
Gene~ral Expense 

.,885 T at .28 

Hauling Goncentrate s 

C ontingencie s 

Sub Total - 

Sub Total - 

Total Ope rating 

RETURN OF CAPITAL ($10206,000 in 7.2 years 
Without interest 
Interest on unpaid balance at 5~o 
TOTAL CO ST 

NoS.Value per ton of crude ore at 23.2~ Cu 
PROFIT PER TON 
Profit on 13,000,000 tons 

Break even price of copper = 
23.2 - 2.8 = 20°¢¢ W.B. at refineries, Atlantic 

Se aboard 

00ST PER TON 
o.2  
.25 
-55 

z.37 
.08 

1.45 ~ 
. I0 

1.59 

.7•? 
,17 

2 . 5 l  

2.96 
.¢5 

5,850,000 

23.2 - .~= 
.161 

'o~ 

k 

:\ 

, ~ 

• i ~ ? 
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• MEMO~DLTM TO MR. D ° J . POPE: 

@ 

December 17, 1948 

.ARIZO~.~ PIY~ COUNT~ 
SILVER BE'I~ PROJEOT 
EL TIRO ARF~.~ . i 

~ : o f  Recent ..... Diamond Drilling. 

To date, 8 wlde!y spaced holes, covering th southern half 
of the deposit, h~ve been completed. Results indicate the existence 
of an irregular secondary chalqocite deposit, varying from 50 to 300 
feet in thickness and from ~407~ to 1.505 copper in grade. An average 
of the ore ~ runs in the 8 holes shows 157 feet at °855 copper on a 
.405 cut-offo ~hould comparable results be obtained In the northern 
portion, an area over 3000 feet in length and about 600 feet in 
average width will be roughly defined as the locus of a possible 15 
to 20 million tons of .80~ copper ore. 

The copper mineralization encountered thus far is similar 
to other porphyry coppers of the enriched type, in that secondary 
chalcocite a?counts for about two-thirds," and primary chalcopyrite 
about one-third, of the copper content. Oxlde copper is present in 
negl!gible amount s - under .09To ~ 

: A djdi tiOnai Drilling_,_ 

It is recommended that completion of the program of 20 
holes (outlined by Kenyon E. Richard) i~ justified in view of results 
obtained thus far, and that diamond drilling be used in this scout 

of the project. If over-all results obtained from the ~ a l  
ph~ are sufficiently encouraging, measurement of the ore body should 
be undertaken by churn drlllin~ for the following reasons- 

(l) Churn ~rilling provides a larger and therefore more 
re sam ole. 

(2) Chur~ dr11!ing provldes a mole reliable sampl im 
covery is practically 100To. Recovery on recent diamond drill- 

Tiro averaged 80~o and 72~, core and sludge respectively. 
recovery is higher than usually obtained in porphyry cop- 
~r due to the fact that the sludges persistently run 
than the cores in copper assay, the combined assay will 

.o question regard].ess of the method used in the calculation° 

~0~ E1 Til~o diamond drill results have been calculated thus far 
~ actual weight of sludge recovered, rather than the 

weight, resulting in a lower (and more conservative) value 
ned assay than would be obtained by use of the theoretical 

-'v 

t . 

k 
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Mr. D. J° Pope - 2 S~iver Bell Project - E1 Tiro Area 
December 17, 1948 

follows~ 

Gomoarat ire C o st s. 

An approximation Of costs obtained reCentlY at ~ilver Bell 
~f 

Diamond Drill - $7.00 per foot (including water supply 
and ~ service ) 

Churn Drill - $8.00 per foot (including casing and 
reaming) 

Churn drill locations and roads are more expensive; however, 
the cost is not over $,50 above diamond drilling per foot of hole 
d.rilled~ 

It is possible that we may obtain a reduction in the present 
churn drill contract price of $7oOOper foot~ provided a sufficiently 
large footage is contemplated. I have recently discussed thls matter 
with the contractor and believe that an agreement can be reached which 
would reduce the cost at least $,50, or possibly $1.00 per foot. 
Through increased efficiency in drill operation the contractor has 
been able to increase the drilling rate some 50~o above the rate ob~ 
tained in the first 5,000 feet drilled. 

EL TIRO APPROPRIATIOH: 

To November let - $35,000 expended; $118,000 remaining. 

To November ist - footage drilled, 2080 ft. (5 holes) 
15 holes remalning at %00v • 6000 fro 

23~ of the appropriation has been used (November let), and 
25~o of the drilling completed, Since considerable preliminary, expert 
such as for equlpment, surveying~ etc., Is included in the 235, the 
remainder of the appropriation is considered ample for the remaluder ~ 
of the drilling~ 

The appropriation called for i0,000 feet of drilling, but 
8,000 is considered sufficient to cover the 20 holes. 

; C::si 

J~ H. COURTRIGHT 
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of r~G~ntly a~qulr~ ~9olo~al ~a%m an~ i~ ei~Ifi~a~m i~ 

~illing ~ d  ~ ~  and (~) ~mp ~f th~ O~id~ area 

, ae   slt i sg sr 

Of t~ 8 l~eematly ~llis~ holes aye ~i%~In rsng~= ~i'~la~ to old 
drill res~l'ts i~ r~s~st %0 tenor a~ %hiokness of o r e .  To 

of chal~o~!te mi~era!izatlo~-:. It ~ ~ .... eo~eludsd tha~ ths ~o~s~il- 
ities ar~ lim~ited to m fe~ mia~ e~enslons %eyond the ~rg~ns 
~; "e~ !,~il~in~&., Cmall arenas of rela,~vely ~trO~ 

~ ~ .'~ ~,~ 

it is S,9,vi~ed that eon;~i~2atloa of %here be eefs~re~ f~ t h~ 

rmquirmm~mmm (I) ~mm "~ defl i~itlmn of tram llm~s oi. th~ ~mpomit~ ~n~ 
(~ to obtain th~ neoeSsary info~atlon i~ the hois ~0. 73 ~,%~e. 
A~i~io~al d~iila~ ~iI may ~ eOVlsable to p~,~v~.de m %ssis for 

Bmo~efly~ thin ©xi.~e ~i~e~mit ommumm withim m. 
series O~'qbl~~hi~ f~Ow~ and i~tr~iv~ roe, k~ ~he lat~,~r -~upying 
a ~m~or ~as~-~es~ %r~a~ing fault m ~ a ~ ,  The Orstes~ous (?) flows' 

. . . . . . . . . . . . .  ~ , ~ , ' o , ~ e ~ i ~  i~ the o~de~ imtru~m~ by alam~m~ ~aomte pmrphymy and ~", ..... ,~ 
,.,tram1) m~%hemm~ to ~r~.,mm~t cro,~bmm~::in~ ~hmmr~ mrm 

/ 
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~!@~ ~Y %h~ int~s~Ves. D~pOslti~a of p~i~e~ ~hal~opyrlte a~ 
p~i~e-, ~mi~ly i~ the e~smbreakla~ ~.hearm an~ fissures, ooe~rea af~sr 

@hslsoeite o~iohea the deposit .an~ ao~moil~e~ a ~Iff~si=~.~ Of ~@pP~, 

Ths f~me~' is eO~o~ly p~sse.~t ~s ~msll ~ores In ~ha!,~i%e ~a~s. 
Oxide@ ooppor~ fO,r~il%~ ~ ~  ~0~ ~f the %0%a1 ooppe~ la the ~%pper pOl~Ions 
e.f the @haio~iSe. "~0~0~ ~ iS prSS¢~% ~ai ,ly as t:l~, si!ioate ohryaooel!a, 
~Io~ $,h~ ~iml~o~Igs S~. pri~a:ry @hal~opy~ite v~l~ss ars e~%~eiy 

Goppe~ @irl ~'arki~g~ i~aioat~s %ha% ov,e~ PO~ of %he eapper- ooou~~ i~ , 
V~Z~. ~!i~s a~ joln%a~. $h@ ~$~uai~,de~ am dia~ret@~ ~i~mem~na%s:~ grains. 

o~eptioaal f~vorab~llty a<~ a host 9or disseminate~. ~oppe~ mine~alisation. 
The thA~e rOsk.~, v~lea~Ic flo~[a~ aa~i%~ i~orph~2y am~a ao~zg~%~,?) a.rs 
l~e~mlarly di,at~.Ib:at~ th~..m.u~h gh.s dspOt~.t#. ~re~a!B~ ~.l, o n  a{~.. le~n 
soae,s in w.l"-~t a~p~ars to B~ a hapha.sara fasl~lon. ~a~ver~ ~n,,~ ~ata 
at haa~ d.e mot raprsaoa% a auf~ioleatly thor~h oev~rag~ to ~ ~n- 
cl~sive., g~ ~'al~zaio se~i~ntariem ~,~e. a a a s i ~ , ~ r ~ a  ~avoraBle 

ire imamhimg .,~ e~ieKmmm~ of a a-m~um~ ,~ of malati'~ly mlo,~m-mpamm~ mm, ppmm 

iS ~@ ~i~uly %0 t h e  s~O~ty dis%~~bU%!O~ of the pri~y ,@~ppez, an~ ~0 
ao~8 @~%s,~.% te ~re-e~.Is%i~~ el-~,,~%is ~on~itions ).plus variations in rook 
pe~meaB$1ity~ ~Ss-Sn~i~lly, ~h~ asposlt belO~= in a category %~ans- 

~ . _w ~L" - ,. " .. ,( " 

~ ../~7 ~ , /~ "• 
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ive int~n~,ity of c~p~ ~In~aii~atio~ as' ~v~a~n~d by eha~%eri~tie 
• ! ' - ' ~ " " "~'~' .' / ' " " " • " • ~ ' ,, ~ ~ " ~ ~h~ ' - ~' ' ~ ' ' " 

l~o~It~ appar~ntl~ ~e~iv~ f~ pyritic ohal~o~i%~ pOss~se~ a ~olo~ 

th~ Out~,~ops over essentially py~iti~ bodl~ exhibit, '~iio~ ~:~  b~iak 

O~ ~O~j~:~ ~ O~_gi~slly pr~s~% in %h~ ~k was ~Iss~Iv~d by soi~ !eaehlng 

9osures is p~rhaps 'g,h~ ~0,1~s~t. Eo, ad~uts provi~,e the be~t ol~po~tu~ity 
fe~ a~ai~al of th~ ~tu~ and In%en~ItF ~ ~eSld~l, !i~i~ in 

th~ els~nt~_ i~aV'{ag qui%~ often nothing mor~the.n an o~s~r~ ~1% 

ta~ ~urface ~p~.~slon ,~,f ~. ~r~i~.~Ae~all~e~ bo~y is ~ot necessarily e ve~iCa! 

? 

feat.um~ ~h~ ~ls~i~ution ~f ~op~)e~ mln~a.llzatlon, %he lo~tion of 
ol~ a.~d rs@en% @hura a~ill baleful-~rapo~d h~l®.~ and %OpO~sphY. 
ROCk %~-pes wex~ omit%~, for the Sake of ols.rlty. The aashea purple fins 

s ~Z~a %'o encompass a~eae of relatlvaly i~i~ehs8 ohslSoe!te ~e.ine~iiza%iou 
aS ~vldsn0e~ by thi~ eh~rac.%.~ri.gt1~ li~onlte in rook exposures~ ~odifle~ 

hs ,O~$~.e e~ aep~s~% .~.ea~sis%~ oT ~wo s%rong ~onss 
sepa~atea ~y a n~o~ ~,~< s~ne ~e~i,~:.a perellel %0 %he ~l.~e~ali~.e~ 
flssurss in ~,}.~e %~.~i~1%~, ~i~e~allzstion aiss ov~t ~a~he~ sb~.pt~y 
on %he n~z~h~ .on all ~the~ ~i.dss s %Sn~n~y t,o fee~bm~ OUt alo~ flssux~s 
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ve~r~ s~l.l ~%,ensio~~ arou~_8 gh~ i~a~gin~ of the ~epozit ~ def~ne~ by 

" " " The ~l~ati~,~ of 1'6 ~rOpo~e~ ~ n  a.~ill holes in the 

~rpS~ of aefi~In~ ths ma.?Z!ns of the aepo.sit whs.x~ p~sslbl~ extensions 
~ ~XlS~• P I~ an~ P 16 ere ~o p~ovide a~itionsl i~fO~metlon on ~.h~ 
~,~%enZ Of o~e aioi~ ~he ~ster~ ~sr~in of the le~ een~l zon~e wher.~ a 

r • . . 

Ou%sia~ the sp~sren~ lim~s of %ha Oxide ~epos!t, ~eppe~ 
~~lIzatlon !9 ~eaerall[ ~sak~ ~i%h the e~eepgion era fe~ ra~hsr 
sm~all ~raes whie~ age out!i~md o~ the ~sp, Th~ f~g g~t ~O!d Timers" 
were awm~r~ to so~.~ sxt~nt ~f the si,~ifi.~ane~ of llmOnlt~ after ~hsl~oei~e 
is eviden~•~ by the loeagio~ Of, n~er~us t~en~h~s, ~hef~ a~ dr~ll 

~riil hhles~Ou%s-i~e the ~i~e de~S{t ar~ spotte~ airse~iy on notable 

~ robab~ ez~Va~e~ a~ pr~$i~In~ry explor~tlon in s~s~h of ths Ohar~ot~r- 

,'7: 
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'" '~"In aeration to the are~ als~ussed in the fOZ~gOing~ %W~ 
=iali~ir~gular a~=~a~ m,rs /~i~ieate~ O~ t.h~ mmp~ , Th.~ or~ to ~he we~t, 

~he ~o~er Of ~'~he map~ passi~ Just ~o~%~A of ~i!d ~o~ and Oopper B~tt~ 

oxtea%~ ~ e~$i~!~ Dand of s%~..~ger ~opper. mlneralImation does n~ 
a~!~e~ to ~is~ - rathe=, there is-s se~ies of ~oi~eontinuous lenses of 

Nes~ ~h~ ~as% eua of FOrfend ~ill s~sther small s~sa of 
ilae~ig8, a fZ~. ~ha!~©~i~e is eugii~e~, One, sad pOsslbly %~0~ old Oh~rn 
arill hOiee we...r~ !o~setsd h-re, .5i~ area ~y be oonti~ju~us with ~Imilar 
s~a~ and Spo~ty sh,owin~ which O~Ur I000 f~et, mo~e or le~=, to the 
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i~ pro~o~:~d f .r %-h~.~ p:~ent. In the ~ven% an ~~ion I~ as~ur~ 
on t h~ Oxi~.e depo~It., ~h~r~ ~Oa%t~re~ ~rosge~ts ~y :c~rlt fu.~th~ 
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AMERIGAN ~ELTING A~D REFINING C(Y~nANT 
Tuc s on Arizona 

~.ay 2.5, 1998. 

L~ 

Gbnclusions drawn from a preliminary study of the area, in- 
eluding old and recent churn drill data, underground and surface: 

I, Economically, the ore is :entlrely secondary. 

2. The or~ body was formed through weathering and leaching of 
a stockwork of chalcopyrite bearing veins. The chief ore mlneral, 
chalcoclte, replaced both pyrite and chalcopyrite. The tenor of 
the primary (0halcopyri~e) ore was around one to two tenths copper~ 

3. ~Gommerciml ore is eonflned~to areas 'containing numerous close 
spaced fissures and veinlets - "sheeted zones". Areas of low 
grade or submarginal copper mineralization are characterized by 
more widely spaced veins. This variation in the intensity of 
mineralization is apparent where sufficiently large areas of bedrock 
are exposed, 

4. Leached outcrops over the area in' general show dark red or 
maroon limonite in the veins. This color is generally thought to 
be characteristic of limonite derived from ch~leocite-ehalcopyrite 
mineralization, in contrast to the yellow and brick reds of limonite 
after pyrite. However, the mere presence of such evidence of 
pre-existing copper is considered ~nadequate a~ ~ guide to dissem- 
inated ore in the Silver Bell area; the relative frequency of these 
particular veins or veinlets must be appraised, 

9. It iS con~iuded ~hat ~ the exploration possibilities are limited 
to a few relatively small areas on the frlngss of the ore body 
outli~ed by earlier drilling. 

JHC ~m 

T'~-. 

J.H. 00URTSIGHT, 
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WESTERN MINING DEPARTMENT 

.... Salt Lake City, Utah, 
May 22, 1948. 

Mr. ~.E. Rihg, Manager, ~ 
Southwestern Mining Department, 
American Sme It ing and Reflhlng •CO 
P.O. BOX 2229, . .  " " 

Tucson, Arizona • 

Die ar Sir~ ~ 

I refer to your letter of May• 12 to the E1 Paso 
SmelterVs umpire laboratory and Mr. OourtrightVs memorandum to 
you :of May i0, particularly in the matter of analyses of oxidized 
copper. While at Potrerillos •last year I had opportunity to see 
the work that had been done t~ere to straighten out the confusion 
in oxide copper assaying which occurred in connection with the 
Ghuquicamata •mill project 

The sulphuric acid method referred to in Mr. PlattTs 
letter of May i$ was found unsatisfactory because sulphide bopper 
was dissolved also. •They found that the following procedure gave 
results that correlated very well in flotation and leaching tests. 
After grinding the sample to 80~o through • 200 mesh they agitated it in 
a 3.5 to 4~o solution of sulphurous acid at room temperature for one 
hour, and then proceeded with copper analysis of the •solution by 
conventional methods. Others use a 5~o sulphurous acid and agitate 
at room temperature for 30 minutes. 

The Dow Chemical Company uses the following method: 

"A i or 2 gram sample, according to grade, is weighed 
into a 250 mli beaker. Add 80 talc H20 , 15 ml. saturated Sodium 
sulflte solution, and 5 ml~ H2S04. ~ Soil 2 minutes, filter on a 
pulped 31 Whatman or 0 Munktell paper, and wash three ~ times with 
hot water° Evaporate filtrate to about 20 ml., add excess bromine 
water, boil a few minutes, cool, neutralize with ammonium hydroxide 
adding a I0 ml. excess. Filter through a fast paper into a i00 ml. 
volumetric flask, wash three, times with cold water, dilute to the mark 
and read on the K!ett-Summerson colorimeter. 

If a Klett-Summerson or other colorimeter is not avail- 
able, the second filtration should be made into a I00 ml~ Nessler Tube 
and comparison made With standards in the usual manner° 

For high oxide coppers continue the boiling after the 
addition of the bromiae water until all the bromine has been expelled° 
Cool, dilute to about 75 ml., neutralize with a~monium hydroxide, 
add about i gram of ammonium biflouride and 2 grams of potassium 
biphthalate. Add potassium iodide and titrate in the usual manner". 
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believe that the accuracy of the oxide copper 
determination ~an best he established, by correlation of flotation 
results. Whe~ the drill hole samples are tested by Mr. Mellen 
in E1 Paso the ~arious methods should be tried on test products. 
It is, after ~iIL, the product by milling which is o~ ~ greatest 
interest to us~!~i and if an analytical method can be established 
which is satisfactory to the test engineer, it will be satisfactory 
for all otKer~rposes. 

NW~RS 
oe: W~berpa%8~ 

ID~Po~e 
Rj~e~•ie n 
JHCourtr~b • 

v~ 

• " 2;~?o " 
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Yours very truly, 

/s/ Norman Weiss 

!, 
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~r. J.H. Courtrig 
Ameroi can SmeltinE 
Valley National Bi 
Tucson, Arizona 

Dear Sir: 

Il 
mailing tO you a co 
of non-sulfide copp 

l 

~BH :e ~w 

I 

AMERICAN GYAhL~ID COMPANY 
1937 West Main Street 

Stamford, Con~. 

May 21, 1948 

t o e  

e:with your request we are 
method for the determination 

Yours very truly, 

AMERICAN CYANAMID COMPANY 

is/ W.B. Hill 
Mineral Dressing Laboratory. 

, i'I • • 

~ V ~' • 
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De termlnations of Non-Sulfide Copper: 

sample should b~ 200 mesh and free from metallic iron. 

Weigh the proper amount of sample an'd transfer to a 
pressure bottle, ad~ 100 ml of a 3~o solution of sulfur dioxide 
and agitate by rolling for two hours. 

Filter through a ~42 Whatman paper, wash wlth dilute SO 2 
solution. Boil off the S02 and determine copper in the filtrate 
by any of the usual procedures. Care should be taken that excess 
S0 R is present when the pulp is filtered. Absence of excess SO 
may give low results due to the possible precipitation of dissolved 
copper. 

Sulfur DioXide Solution: 

Pass S0 2 from a cylinder into distilled water. 

Standardization: 

Titrate a measured quantity of standard iodine solution 
with the SO 2 solution, using starch as indicator. 

The strength of the SO 2 solution is calculated according 
to the ~!:~uatibn: 

S02~ 21 + 2H20 = H2SO 4 t 2 HI 

i ml N/10 12 = .0032O6 g. S02 

This ~2thod will put into solution all oxides, carbonates 
and silicates of copper and also all metallic copper. 

e " :: 
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i ~I{ICAN-i~L~NG & REFIhrlNG COMPS. 
• Tua son Arizona 

!•_ ..~• : I:~. I ~. >i~ 

April 4, :!9$~,~ 
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700 Pacific Na~£enal I~ife 
Salt ~ke•-Oity,• U~ah,•• : 

Dear< Wel~ ~-: 

ng GO., 

.m 

 ave P c ed up a samplers, a drlver 
and a bull cook, and wiil probably start drill~ng sometime this 
week° With a good part of the detail of p~eparatlon out of 
the way, Dick and I will be able so0n, I hope, to get Some 
mapping done. (Plane table•has been reoeived, thanks). We will 
map new roads a locate old churn drill holes, geology, and also, I 
will attsmlJt to record several degrees of intensity of preexisting 
copper sulphide mineralization, as evidenced by exposed leached 
outcrops° Am not at all sure: that such observations will prove 
Useful, nevertheless~ believe it werth a try, usin~ four degrees: 
(1)unmineralized~. (2):"v~ak~" .... (3 ~) moderate, (4) strong~ 
Theoretically, leaching of chai~oelte chalcopyrite frequently 
leaves a dark maroon or chocolate brownlimon!te as contrasted to 
the brick reds after pyr.ite. ~ Obvi~sly, it maybe Imposslbl~ to 
distinguish between, say!., ~ or % "~u. ~ and 1,0~ cu.: however, 
Sudglng from recent surface reconhalsanee, ore, as indicated by 
the olddrill holes, 1 0 GOUTS generally beneath areas of relatively 
strong mlnerallzation, mainly llmonlte derived from pyrite, wlth 
mlaor~amoantS of ehaisocite and ahalcopyrlte. 

Further, :the ore bodlesapparen%ly occur in sheared 
and ~ fissured zones at or near intersectlons with the west to north- 
west trendin~ ma~Or structure (Alaskite front). _(See Anderson on 
Bagdad, Marsh ,4~, Mining Teehn01ogy~ ~. In the 0xlde, hOleS nee, 
73, 72 and 74 were ~rilled within a north trending zone of relatively 
strong mlne~ai~zatlon as evld~need By surface exposure. Copper 
values p~ogressively decrease to the south in these three holes. 
Hole No. 77. 600 feet west, ~s in an area of relatively we k (surface) 
mlner~lization, and showed values f2om trace to .5. It appears 
• likely that NOs. 73, 72 and 7% are in a narrow tongue (~00 to 600 
feetl Wide); extending northward to fault "C ~', and p0sslbly to hole 
No~ 25, ~ Holes east of this "tongUe", Nos. l, ~5, 71 and 9, are 

"2 

k k 
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--"Sa~uarovilla" -2, April 4, 1958. 

~"genera!ly~weak. in values, but may not have been drilled deep 

follows : (i) .,Alaski~e intruded..Pal."eozoic"sediments, and 
cretaceous sediments with: intercalated volcanics, (2) Monzonite 
(finely crystalline - Schmi~ttVs Dacite) intruded the foregoing, 
and was followed by an extrusive phase (fragment bearing dacite) 
(.3) Biotfte monzonfte intruded all of tlie foregoing. Inclusions 
of limestone i~::~the alaskite and intrusive contactS between 
alaskite and "Dacite" in part support these impressions. Thus, 

...... the general pattern of the rock masses is likely due to intrusive 
action,, rathe r than :large- fault- dis placements. 

Hyp~gene copper mineralization of the disse~mlnated type 
came after the biotite monzonite and was deposited as chalcopyrite 
mainly in fissures, inall rooks. ~'idespread dissemination of 
pyrite {w~th little or -no ohalcopyrite) accompanied or followed 
the fissure mineraliza%ioh. In fact, much of the disseminated 
pyrite mayl have.been formed through alteration of the ferromags 
of the igneous roe.ks, Weathering accompanied by leaching removed 
the copper from fissure zones (protons, plus or minus ,2 ou) and 
subsequently the copper wee deposft®d as chalco~ite in the veins, 
in joints and on the disseminated, pyrite. This may all sound 
somewha% academic, bUt the point I~m trying!%o make is : that the 

- " primary copper-~as t o a large extent probably localized along 
fissures, and that ~h~ existing appearance of dissemination is due 
mainly to supergene pro0esses. Suoh an interpretation means that 
a very irregular and spotty distribution of ore may be expected; 
this is evident in many of.. ~hs old drill results. 

I~have spent but one day on the E1 Ti~o ore zone. The 
....... pattern Of~mlneralization appears to be similar to that of the 

Oxide. The disseminated ore occurs in a strongly fissured and 
fractured zone adjacent to the north west trendin~ zone - of relatively 
high grade copper m~neralizatiOn in.sediments. (Daisy, Williams, 
Hilda, etc,). I be!laVe th~.~mmediate area should be mapped on 
lO0 sea~e beTor~ exploration mS Undertaken; ' however, check holes 

....... could be drill~d during thins m~pping. We would ~ heed at least One 
capable man for this job. Th~ additional surveying and othe'r work 
connected with the diamond drilling would more than kee~ Dmck bUsy. 
If"a man were available at least one month before drilllng started, 
the work could probably be done satisfactorily, otherwise, two 
men would be necessary. 

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

~i': :. 

>., .:" . . . . . . .  



Wo~ LANDWEHR.~i- Silwer~Bell~ 
- ~gUa r o~!i a- -3- April 5, i~48. 

.L 

• I beli~ive.iRazor oould~handle the job. However, Sprague has had 
more-experience with. dlsseminated coppers, 

Dr.- Kerr has finished.mapping ~00 scale) the Oxide 
area,~ except'for a few details. ~ He ~has mentioGed making a 200 
scale ~ map a~d having it reduced to ~00. So far, his map appears 
to.represent a more accurate picture of the areal geology than 
that of Sohmitt's report. " T~he"four stages ~of alt~ratlon a re 
indica,ted by numbers (2, 3, 4 and ~) .on corresponding shades o~ 
color., 

I believe he-expects to start mapping E1 Tiro next 
week. Regarding his "two mile east extension of the Oxide".,. the 

however, copper m~neralization alteratiOn is indeed quite stron~ 
appears quite weak. 

ReEa~ds, 
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C H U R N  D R I L L  HOLE  NO, 

T O T A L  DEPTH OF H O L E  

G E O L O G I C  L O G  
A M E R I C A N  SMELTING & REFINING CO. 

PROPERTY. 

F I L E  N ~  ~ 

DATE, 

LOG B Y - -  

DEPTH 
OF 

SAMPLE 

COPPER ASSAY 

TOTAL NoN-SUL 

ROCK 
CLASSIFICATION OXIDE 

M I N E R A L I Z A T I O N  

I 

SULPHIDE SELICIF. 
ALTERATION 

HEAVY MINERALS 
IN 

CONCENTRATES 
R E M A R K S  
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F I L E  No.  

CHURN DRILL SHIFT REPORT 
AMERICAN SMELTING & REFIN ING CO. 

P R O P E R T Y  

H O L E  NO.  

D R I L L  N o  

B I T  TYPE , 

C A S I N G  LOWERED - S I Z E  - F R O M  - TO 

FEET 

DATF, 

SHIFT.  

D R I L L E R  

HELPER 

WATER - DEPTH ENCOUNTERED FEET 

B I T  USED 

,FEET 

,FEET 

FEET 

M O V I N G  AND SETT ING U P  

D R I L L I N G  AND B A I L I N G ,  

SETTING C A S I N G  

R E M O V I N G  C A S I N G  

E Q U I P M E N T  REPAIR  

OTHER D E L A Y S  

E M P L O Y M E N T  O F  T I M E  

R E P A I R I N G  E N G I N E  OR RIG. 

C E M E N T I N G  H O L E .  

F I S H I N G  

R E A M I N G  H O L E  

C L E A N I N G  H O L E  

FROM TO 

.FROM TO 

.FROM TO 

S A M P L E S  

DEPTH 

FROM TO 

COLOR 
OF 

SLUDGE 

I 

CONDIT ION 
OF HARDNESS 

HOLE OF (j 
ROCK ~ 
V.H. 

VERY HARD ~ j~ 
H. HARD ~ 

M. MEDIUM 
s. SOFT ~-- ~. 

V.S.  
VERY SOFT 

CAVING, ETC, 

~ ~ - 
m 

REMARKS 

1 9 _ _  

G E N E R A L  R E M A R K S  

DEPTH OF HOLE AT B E G I N N I N G  OF SHIFT- 

DEPTH OF HOLE AT END OF SHIFT  

FEET 

, FEET 

SAMPLES LEFT IN TUBS 

SAMPLES CANNED 

~ M P L E R  / 
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U.s.~reau of Mi~em, ~soa, Ariz~ 

11, 19 8 

T,.eat approximate w~i~ht of sample (~/~ %o 9 ~m~) with 
I0 ml of 5~ E2~04 saturate~ wlth S~2 for each ~, of sample, 
Lsa~h for two hours at teem'temperature with periodic agitation = 
(every 19 mlnutes}~. Fiiter~ wmmh four or five times with hot 
water and demesne copper in filtrate by any appropriate meth~ 

I, Sample must be fre~ of metallic iron ~hich would 

~ r~cipitate s~me of the copper taken into soiutlion, Iron may 
e removed with a ~g~et, or its absence may be i~red by 

gr~ing sample in a~ate or pores!ain~ 

21 Basi~ally, every sample is a problem in itss!f for 
o~.idSoQOppsr ~etermination~ Thus~ if th? copper z~inerals are 
associated with easlly decomposable sulfldes,~ H2S may be • 
generated and precipitate so~e Of the dissolved copper, or, 
onthe other hand~ if'appreeiabie ferrle iron is present, ferric 
sulfate may be formed, which would exert a solvent action on 
sulfide co~per~ However, the above procedure will suffice for 
mo~t oralnary mixe~ copper ors s~ 

C ' e  " - Ne~hod'u~edi by Ray E. Stiies, ~n m~s~ ~ . 
U.S,Bureau of ~Ines, Tucson, ~rlz. 

" Decompose Appropriate weight Of sample (I/2 to 2 ~, ) 
with HNO~ and HGI, Add I0-i9 mi~ eon~ ~:~S~ and take to heavy 
fumes of~SOx. RemOve from plate~ cool, and !00-125 ml,.~:2o. 
Boil 9 minu~es,' Filter~ Wash 5 ~imes with hot H20, ~$1ute 
filtrate ~O e~O-~O0 mi wlth hot water, heao to bol~in~ ~ end add 
2:0 ml of 505 soln. of Na~S203. Boil for ~0-30 minutes Until ~ 
copper suifi~e has coagulated and solution is c!esr. Filter, 
wash 6 to i0 times~wlth hot water~ Place paper & ppt in 
porcel~in crucible, dry on hot plate & !c~ite in ~ffle a~ 
~bout 600 ~ O until all carbon has burned o~f, Transfer as 
much as possible Of ignite~ residue tO beaker in which copper 
was precipitated aa~ ada ~Tl0 ml ogne~.~03 to c~cible & heat 
on plate for 5~i0 minutes ~o effect soiu~iOn or any ~ copper 
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LO~ I o D I ~  ~ o D  FO~ coP~E~: 

remaining in crucible ad~ a few m~ KGIO 3 or Na~i03 to ai~ 
solutlone Remove from plate, eool~ and po~ int0 bea~er ~on- 
tainin~ residue & rinse with water to make sure all copper is 
transferred back to be~ke~ Place on plate an~ ~ake ~ to 
~ .  Do not bake as the copper nitrate will blacken and 

will be erroneous~ Take up dry residue with ~0 ml. 
soln~ of bromine wa~er & boil 

Of hot ~20, a~d 5-10 ml, of sat. 
~%iI all bromi~e is expellea~ A~ just enough ammonia ($-5 
,~rops usually) to neutralize any free nitri~ a.eid, boil a few 
min-~tes sn~ a~ 5-10 ml, of cone, a~etie acid. Remove from 
plate, cool to room temperature and ~itra~e with a s tan~ard 
soln~ of NaeS~O) afte~ a~ding 1-2 gins. of KI and 3-9 ml. starch 

For fu2ther details see W,W.Soott - Standard ~ethods of 

Ohemioai. Anaiysis:.~ : 
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ALICE CLAIM 

HOL~. No. ? 

Depth 200 

C t ~  

Geology Depth Length of Sample 

o I 

,u ,i| , i | i ! 

ii ,,,, , 

i 

25 . . . . .  
, Jl u i , ,,, ,,, i 

KCN 

U I I i IIII 

I II II I I  I III R I l l  

I I I I I I I I  I I 

i Im 

I 

I I I  liB 

IRII I I I  III II II 

I I 

IL I 

5 b '  
' ' " 

5 

5 
5 

'0 
TR 

' T ' r  ' ' 

7 5  

' 1 " c o  

'5 
5 

5 
5 
5 

5 

, i 

Tr 
.85 

"z. o'~ 
I. 50 
1.3~ 
1.38 
.85 
.8O 
.B3 

5 

5 

.48 
i l 

.48 

.33 
• 3'6 

i 

5 
n ,i 

5 
5 
5 

n. 

5 
in 

5 
'5 

.42 
• 40 

.42 

150 

. . | 

175 

. H. 

2OO 

5 
., 

5 
5.7  
4.3 

• 42 

.29 

.29 

.35 

.35  

.35  

° 1 6  

° l O  

I i II 

I II i 

I 

Water level 140 
Pyrite clean below 150 



| 
@ 

F. ~. J D N I 0 R C L A I M 

HOLE No. 8 

Depth 150 

Geology DePth Length of Sample KCN 

0 
j . . . . . . . . . . . . . . .  ~ . . . .  

H m  , , . . . . . . . . .  , . , ,  , =  u . ~ , , 

! 

. . . .  25 ' ' ...... - ..... rT' ' i ,. i' 

i . . . . . . . . .  5 . . . . . . . .  t r '  . . . . . . . . . . . . . . . . .  .... : . . . . . . . .  
' ~ " 5 '  . 2 4  . . . . . . . . . . . . . . . . . . .  

, , , , , . ,  , . i i , , i i ii i ii j , i , • . J  . , ,  H i i i 

t i , _ i i  , ~ , ,  i i 

. . . . . . . . . . . .  5 - . 0 5  . . . . . . . .  

4. 

. . . . . . .  ' 7 ~ "  . . . . . .  5 .19 " " " 
. . . . . . . . .  , . ,,.... , 

5 . . . . . . . . . . . . . .  

~tl 5 ............................ 

~ " ' ~". ....... i .[".' .. t~ --.. ..... 

~t ~oo '5 . . . . . . . . . . . . . . . . . . . . . . . . .  

I . . . .  5 . 7  . . . . . .  ~ 'Z2 . . . . . . . . . .  

i 2 5  . . . . . . . .  5 
. . . . . . . . . .  ~ ,  , , , 

5 
, i i T , 

5 
i i  i i i  5 '  i i 

. ,  u . i 

5 
150 5 

....... ,26 . . . . . . .  

....... . z 6  ...... ~ ~ ~ ~ " 

,. ..LJ , , ., , ,,.. , , 

,26 
.lJ ., i ,, ,,| . ,., i 

• 20 

' . I  ~ '  . . . . . . . . . . . . . . . . . . .  

. 1 3  
. . . .  ~ ' z 7  ' . . . .  

i i ~ H . . i J .  i 

War ~r level 105 

,Lm , , , 

,|,, , 

,, . , ., . , 

., .i ,. , , , ii . , 

i iH ,,. 
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F. H. J UN I O R C L A I M. 

HOLE N 0 . . 9 .  

" G e o l o g y  

!~ I 
! )  - -  

K 

..C. 

}* 

;i 

~ i - - - - I -  

Depth 

' 0 

i 

25 

Depth 192. 

ii i mi 

i I , 

Length of Sample KCN 

z , |  i . . , .  

I i i  , ,  m . l i t  . , , .  

z H I  

5 
'5 
,5 

. . . . .  'z.~ " 5 
i i i i J ! - -  t 

5 

'5 

zoo - s 
i ' 5  i 

-5 
i u I |  

5 

i 

• 5 

i ,  i 

i i i i u i i  i i i ,  i i i  i i  i 

i ii i i i i ,  

. . . . . . . . . . . . .  Z V5 ~ ' 
i i, .= 

. . . .  zg'O 
19'2 " 

. i i , l p l  i i i  i i 

i i  i i i I l l  I I  I I  

I I I I I I  I I I  I I I I J  I I I  - 

] i i  I I l l  . . . . . .  I i i  i 

• i 

, . . . . .  i L 

[ I i 

, l l  , i l l  i • i i n  

i i i  i i i  i i _ 

:n" 
l i  , i i m i , i , , ,  

. . . . . . . . . . .  , . . . . . .  

. 4 9  

li i n  i I i i i I . i 

. 4 2  
..... . ~ -  . . . . . . . .  

. 1 8  ~ -~  

. 21  
• . 1 6  

. . . . . . . . . . .  , , ' I '~ '  . . . . . . . . . . . . .  

. I B  
i i i s  i i _ i l , i ]  i i i _ _  

• 20 
...m i •., , i. "L ' i ..... 

O 

.19 

.21 

i 

5 
5 
5 
5 
5 

.. i , m 

.5 
5,5 ............. ... 

2 e • • 
ii ,. i 

.21 7 . . . . . .  
I . . . . . . . . . . . . . . . . . . . .  _ 

.16 
.i ii i . i i 

.24 
" I l i ii ill la, ii I I 

.14 
. . . . . .  O~ . . . . . . . . .  

"' 16 . . . . . . . . . . .  

Pyrite elean below Ii0 

Water level 175 
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L 0 0 E 0 U T C L A I M. 

Depth 2 3 0  

Depth Length of Samples KCN 
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L , A - e  
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Pyrite clean below 160 but rusts quickly 



E s ~ A V. C L A I ~. 

HOLE NO.If 

Depth 250 

G e o l o g y  D e p t h  L e n g t h  o f  Sample KCN 
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. 5  . . 
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• t u 

. . . .  150 
. . . .  t 
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, . , i 
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m i [ l, 
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- i i t  n ; . . . . . . . .  " ' ' 
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• 2 ~ " ~  
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, . l • 
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5. ._65. - 

5 , . 5 9  , , 
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. ' / 5  
i t  J l 

, I  5 1 1 " ~ b  . . . .  " i 

, ~  6,2  
I . J ~ I H Jll I I 

b .52 ~ . 

b .16 . . . .  
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u , . m . . . . . . . . . .  ' '  ' ' r "  ' u 

5 . 2 8  
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Pyrite clean below 215 

Water level 245 ft. 
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TROJAN CLAIM 

H01&] No. 12 

Depth 195 

Geology Depth 

0 

Length of Sample KCN 
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, i i I. i 

I00 ' 5 
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5 
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'5 

tr 
tr 

i i i i|i i i 

.25 
i i j 

.35 
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i ii i 

.20 
"tr .... 

i i 

t r 
. . . .  t'r . . . . .  

t'r' L 
i Jill i i i 

tr 
tr 
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5 
5 
5 

tr 
i i ii 

I I l 

II 

175 

5 

5 tr 

I , . , ,, ,, 

I 195 

5 
5 

tr 
'tr 

5 
5 

: ~ Jl 

Pyrite clean below 165 
Water not reached 



O 
CBRYSALI 8 CLAIM, 

I[OLE NO, 15 

Depth 1 5 5  

I 
I 

I 
i 
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OI " 
1 

Oeolo6y Depth 
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I I  i 
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| ,  

I 3 b  
i ! 

I 
! 

, ,  ,, , i 

' ' ' 5 b  ' 
| 

| i , |  |1  

i , , i  i I 

| • i 

7 5  
i • , , , • 

I 
I 
i | l  i 

t ' ' z O O  ' ' 
~F " 

I.ength of Sample 

I 

KCE 

, i l 

' ' ' i, i • 

i 

i 

i i i l| , i , 

i ml 

a 

| | |,,i 

| , , . . . . . . . . . .  

m i 

, i , i 

5 . . . . . . .  %r. 
5 ' " .~ '  
5 ............. 55 
5 .i~ 

I 

B I i im I 

I "  

I II I 

I I -- 

I 

I I 

I I II 

] L S O  ,5 i~ii: i 15~ ...... ~' 
: i ii i l i 

I'y~Ite nearly clean below I~0 

r. 

W%ter level not reached. 
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E S M A C L A I ~. 

,HOLE I~O, 14 

0,o at/ogy 

i 

I 
I i I 

I 
i 
I 
( . . . . . .  " . . . .  , , i  
I 

j . ,  , ] , .  , 

I 

Depth 190 

Length of Dep%~ Sample 

i 

50 

KCN 

i 

i J l j  

. | i i i 

i i i i 

p ii i L i i 

i i i i i i  i 

II I I I I i i 

i i i  i i  i i 

713 . . . . .  

I 

- ~  ......... ~ ~ , - ~  -~-- . . . .  .66 .... ~ . . . . . .  -~- " 

5 .37 
" - ~ o "  . . . . . .  - - - "  ~ 3;~ ~ ~  . . . .  I 

5 47 , I ,  
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