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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 9, 1967 

Mr. K. E. Richard, Chief Geologist 
ASARCO - New York Office 

Dear Si r: 
RYAN PROSPECT 
pIMA CO.~ ARIZONA 

Enclosed is Mr. Farley's report with recommendations for a drill 
test of an I.P. anomaly located in the Avra Valley west of the south 
Tucson Mountains. 

The anomaly strikes NNW across the Ajo highway and has a length 
of 8 miles from the north boundary of the San Xavier reservation. 
It is believed to continue southerly for several miles, coinciding 
with the San Xavier mineralization trend within which lies the North 
San Xavier copper ore body. As Mr. Farley has pointed out, the anomaly 
lies along a magnetic low. This could indicate an altered intrusive, 
or simply relatively deep alluvium. 

Another factor to be considered is the coincidence of the anomaly 
with a steep gravity gradient (gravity map not attached) which marks 
the western edge of the Tucson Mt. pediment. The alluvial clays over 
the pediment are dry, but lie within the water-bearing basin formedby 
the deeper bedrock west of the pediment. The Santa Rosa anomaly 
occupied a similar position--within the edge of a ground water basin. 
This, plus the extreme length of the Ryan anomaly, strongly suggests a 
clay source. However, since the anomaly lies directly on the trend of 
the San Xavier-Mission zone, it is possible that mineralized bedrock may 
have provided part of the response and a limited test consisting of two 
rotary holes is proposed. 

We have staked 160 Federal Claims which include ground over Zones 
l and 2 representing I.P. highs on Farley's map. To drill one hole 
in each zone will require an expenditure of around $20,000, assuming 
a maximum hole depth of 1800', as follows: 

3600' rotary drilling at $4.00 
Spot coring 
Sampling, assaying, supervision 
Drill mobilization 

$14,400 
6OO 

4,500 
5OO 

 20,000 

I f  you agree, wi th th is  proposal,  please request a mining au thor iza-  
t ion  in the amount of  ~20,000. 

JHC: lmi 
enc]. 
cc: RJLacy 

WESaega r t 
WG Far I ey 
JRWoj c i k 

Yours very t r u l y ,  

C_YJ. H. COURTRIGRT 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

JUN9  967 

June 9, 1967 

To : J. H. Courtright 

From: S. I. Bowditch 

Arizona, Pima County 
Ryan zProject 

During May, 160 claims, the Ryans, were staked in the name 
of Asarco by Messrs. Hoskins and Luning, on ground in which the 
Federal Government holds the mineral rights southeast of Ryan 
Field, near the junction of Ajo and Valencia roads in Sec. 7, 8, 
17, 18, 19, 20 and 21, all in Township 15 South, Range 12 East. 

The location of the claims and the surface ownerships are 
shown on the two sketch maps which accompany this memorandum. 
Location certificates for claims Ryan 147-156 and Ryan 171-180 
were made out before it was discovered that the west half of 
Sec. 5, where claims 147-156 were supposed to go, was privately 
owned. Because the edge of the anomaly falls about on the north- 
south center line of the section, we decided that as long as we 
could not stake the west half there was no point in staking the 
east half. 

Claims Ryan 1-22, and 53-75 were sta~ed May I0, Ryan 23 
and 24, 35-52 and 77"106 were staked May iI •, ~Ryan 25-34 and 107- 
118 were staked May 12, Ryan I~i9=140 were staked on May 22, and 
Ryan I~I-146 and 157-170 on May 23. 

To validate these ciaiNs, corners must be Set and the 
location certificates recorded by August 8, 9, 10, 20 and 21 
respectively, and holes must be drilled for groups of l0 by 
September 7, 8, 9, 19 and]2O~ ~ ~ :~ ~ : 

S. I. Bowditch 

SIB:bam 
Attachment 
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' AMERICAN SMELTING AND REFINING COMPANY 

Tucson Arizona L~6~ 9 ~ 

June 5, 1967 
. 

JUN 8 1967 

TO: J . H .  COURTRIGHT 

FROM: W. G. FARLEY 

I. P. AND RESISTIVITY 
NORTH BOUNDARY 
PIMA CO. t ARIZONA 

With recent interest in the San Xavier Indian Reservation, 
Mr. C. K, Moss of the Salt Lake Geophysical Division and I thought 
some weak I. P. anomalies ASARCO obtained north of the reservation 
in 1961 might require a second look. The Amole survey in 1961 was 
run with a wenner 600 foot electrode separation thus we felt weak 
I. P. anomalies might be indicating mineralization at depth. Recently 
ASARCO has developed more powerful I. P. equipment which enables us 
to use a wenner 2000 foot electrode separation and detect sulfide 
mineralization to depths of 1500 feet. On the Amole survey a zone 
of weak anomalous I. P. response (Zone B-Amole Survey) occurred on 
the northwest projection of the San Xavier mineral trend. Gravity 
and resistivity showed this zone to be in an area where bedrock was 
IO00 to 1500 feet deep. This area was chosen for a repeat I. P. 
survey using our recently developed Huntec-ASARCO I. P. equipment. 

Attachment A shows the location of the recent I. P. traverse 
lines that were run wrth the Huntec-ASARCO I. P. equipment using a 
wenner 2000 foot "a" and a three electrode I000 foot "a". I.P. 
values from the wenner 2000 foot "a" are shown contoured on a l.O 
m.v/v interval. Values above 4.0 m.v/v are considered anomalous. 
A large anomalous zone was detected covering an area a couple of mines 
in width (NE-SW) by several miles in length (NW'SE). I have titled 
this anomaly the Ryan I. P. anomaly. The Ryan anomaly was not traced to 
its limits onto the San Xavier Indian Reservation because Phelps Dodge 
Corp. and Tidewater now hold exclusive prospecting rights to that 
portion of the reservation. Information received from Phelps Dodge 
geologist Andy Niven to Asarco geologist Dennis Hall states that the 
Phelps Dodge I. P. survey on the reservation detected a 4-6 m.v/v 
anomaly in sections 27, 34, 2, and II northwest of the San Xavier 
orebody. The Ryan I. P. anomaly thus continues southeast to the 
San Xavier copper orebody. The northern most Asarco drill holes on the 
reservation in section lO and II penetrated weak mineralization along 
the anomalous I. P. trend. This was in an area where a previous Asarco 
I. P. survey obtained anomalous I. P. response of about 6 m.v/v with the 
wenner 2000 foot "a". The Ryan I. P. anomaly north of the Indian Reservation 
appears too large to be coming entirely from a Sulfide source. Some of 
the anomalous I. P. response is undoubtably coming from clay and it is 
possible that it may all be coming from clay, It is quite common in 
deeper bedrock areas for clay to give an I. P. background up to seven 
or eight m.v/v. These has been two occasions where clay has given I. P. 
responses up to twelve or thirteen m.v/v. These were the Casa Grande 
I. P. anomaly and the Santa Rosa I. P. anomaly. These anomalies, however, 
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Mr. Cour t r i  ght ~ -2 -  June 5, 1967 

were not connected to a known s u l f i d e  zone. I f  the Ryan i .  P. was sha l lower ,  
I .  P. r a t i o  or decay measurement could be obta ined to resolve the quest ion 
of  s u l f i d e  or c lay  response. With the great  depth to the i~ la r i z ing  source 
large e lec t rode  separat ions are necessary to ob ta in  a s ignal  of  proper 
magnitude f o r  Io P, r a t i o s  or decay measurements. However, w i t h  the 
large e lec t rode  spreads e lec t romagnet ic  coup l ing  between the w i res  and 
ground d~s to r t  the I .  P. s ignal  and make i t  useless f o r  reso lv ing  
su l f i des  from c lay .  

Three anomalous I. P. zones w i t h i n  the la rge anomalous area have 
s u f f i c i e n t  magnitude to be of  i n t e r e s t .  These three areas are labeled 
Zone I ,  Zone 2, and Zone 3. Attachments B and C show east - west 
p r o f i l e s  of the I .  P. response over Zone 1 and Zone 2 using var ious 
e lec t rode  con f i gu ra t i ons  and separa t ions .  Depths to the top of  the 
p o l a r i z i n g  bodies were est imated by comparing the f i e l d  curves to 
t h e o r e t i c a l  curves Attachment D and E (Induced P o l a r i z a t i o n  Curves 
from Two-Dimensional Bodies C . K .  Moss, March 1967). The depth to 
the top of  the p o l a r i z e r  on Zone 1 is est imated to be about 1100 fee t  
and the depth to Zone 2 about 1500 fee t  . E r r a t i c  response was obtained 
on anomalous zone 3 prevent ing  a depth de te rmina t ion .  These depths 
agree w i t h  the depths to  bedrdCR~calculated from U. S. G. S. g r a v i t y  
data. Because of the large e ]e~t r6de spread and the great  depth to  
the p o l a r i z i n g  bodies the sur face expression is spread out to about~ 
twice the dimensi0ns of  the actua]  s ize  o f  the p o l a r i z i n g  bodies, The 
actual  s ize  of  the p o l a r i z i n g  bodies respons ib le  f o r  the s t ronger  
po r t i ons  of  the !o P. anomaly are about 1 by 1 mi le  fp r~  Zone 1, 
1 by 1/2 mi le  from Zone 2, and 1 by 1/2 mi les f ~ r  Zone 3. These 
h igher  zones a l l  l i e  on a nor thwest  p ro j ec t i on  o f  the San Xavier  
mineral  t rend.  The siEe of  these h igher  anomalous zones are comparable 
to the Park H i l l ,  Sagina~Ha11, and San Xavier  s u l f i d e  zones which 
are on ly  a few mi les away. The c loses t  known s u l f i d e  m i n e r a l i z a t i o n  
to the h igher  anomalous Io P. zones is the m i n e r a l i z a t i o n  encountered 
in the Kern Co. #3 d r i l l  hole which is one mi le  nor th  of anomalous Io P. 
Zone 1. This hole penetrated t e r t i a r y  a l luv ium from 0 to 130 f e e t ,  
C l a f l i n  Ranch or S i l v e r  Bel l  andes i te  conglomerate from 130 to 315 f ee t  
and quar tz  monzonite porphyry w f th  minor c h a l c o p y r i t e  from 315 to 453 
f e e t .  This  hole f a l l s  on the edge of the broad anomaly. 

Zone 1 and Zone 2 of  the Ryan I .  P. anomaly a lso f a l l  on a U. S . G . S .  
aeromagnetic low Lbrough which f o l l ows  the anomalous I. P. zone from the 
Asarco San Xavier  orebody to the l i m i t s  of  the aeromagnetic survey to the 
nor th  (See Attachment F.)  This survey was f lown in 1959 at a barometr ic  
e leva t ion  of 4000 fee t .wh ich  puts i t  about 1500 fee t  above the ground 
sur face.  This he ight  was i d 6 a ~ f o r  r e j e c t i n g  near sur face magnetic 
fea tu res  and enhancing magnetic fea tu res  in bedrock 1500 fee t  in depth 
in the area where the I. P, anomalies occur.  I t  is be l ieved by the 
author  tha t  t h i s  low magnetic trough could be due to the d e s t r u c t i o n  of  
magnet i te  in bedrock by hydrothermal a l t e r a t i o n .  I t  has been suggested 
tha t  the magnetic low t rough might be due to the downdropped b lock south- 
west of  the range f r o n t  f a u l t .  The loca t ion  of  t h i s  f a u l t  is shown 
p l o t t e d  on the U. S. G. S. aeromagnetic map from r e s T s t i v i t y  (Attachment G) 
and g r a v i t y  data. I f  the magnetic low was due to the downdropped block 
the magnetic values would be even lower f a r t h e r  to the southwest where 
bedrock is deeper. The aeromagnetic~shows a magnetic high r idge f a r t h e r  
to the southwest.  In a d d i t i o n  the magnetic low fo l l ows  the I .  P. anomaly 
much c lose r  then i t  f o l l ows  the f u a l t  which leads one to be l ieve  tha t  
the I. P. anomaly and magnetic low are i n t e r - r e l a t e d .  
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Summary and Conclusions 

An !. P. survey north of the San Xavier Indian Reservation has 
detected an Io P. anomaly ly ing on a northwest pro jec t ion of the 
San Xavier Mineral t rend. This anomaly appears to be coming from 
a depth of l I00-1500 feet  in depth and is qu i te  large. The source 
of the en t i re  anomaly could be water saturated clays in the conglomerate 
over ly ing bedrock. Considering a l l  of the geophysical and geological 
data i t  is the authors opinion that  three higher zones, Zone l ,  Zone 2, 
and Zone 3, w i th in  the broad !. P. anomaly could be coming from a su l f i de  
source in bedrock. I s t rongly  recommend that  Asarco d r i l l  a tes t  hole 
to bedrock on the high point  of Zone 1 and Zone 2 to resolve the 
question of whether the response is coming from clay or su l f ides .  
I f  su l f ides  are encountere~ more d r i l l i n g  w i l l  be ~equired to determine 
i t s  economic po ten t i a l .  I f  no su l f ides  are encountered in the f i r s t  
two holes, i t  can safely be concluded that  the en t i re  I. P. anomaly is 
coming from clay and in te res t  in the property can be dropped. 

WAYNE G. F A R L E Y / "  

WGF/pj c 
Attachments A-G 
cc: CPPollock, w/ attachments 

RJLacy, w/ attachments 
WESaegart, w/ attachments 
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