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Summary: Drill Hole DC-I 

Drill hole DC-I was collared in postmineral alluvial mater- 
ial and intersected bedrock at a depth of 240 feet. The interval 
240-490' included gray-green and purplish-gray andesitic rocks. At 
490' drilling intersected a pebbly mudstone which continued to total 
depth of 703 feet. 

Hvidence  o f  a l t e r a t i o n  or  m i n e r a l i z a t i o n  was no t  r e c o g n i z e d  
in  e i t h e r  c o r e  or  c u t t i n g s ,  and e x c e p t  f o r  t he  i n t e r v a l  700-703 T.D. 
copper  and molybdenum c o n t e n t  a p p e a r s  t o  be a t  o r  be low background  
l e v e l s .  

C o r r e l a t i o n  be tween  t h e  s t r a t a  i n t e r s e c t e d  in  DC-1 and o t h e r  
r o c k s  o f  t h e  Dos Cabezas  d i s t r i c t  i s  u n c e r t a i n ,  b u t  ~ p o s s i b l e  c o r -  
r e l a t i o n  e x i s t s  be tween  t h e  mudstone member o f  t h e  C r e t a c e o u s  B i sbee  
Group d e s c r i b e d  by Sab ins  and t h e  mudstone e n c o u n t e r e d  in h o l e  DC-1 
in the interval 490-705 T.D. 

Assay Summary 

I n t e r v a l  

240-703 T.D. 

Cu (ppm)~ 1; MO (ppm) 

Minimum 20 < 1 

Maximum 117 4 

Average 50 2 

S T I L L ,  L O W E L L  & S T I L L  - C O N S U L T I N G  M I N I N G  E N G I N E E R S  & G E O L O G I S T S  - T U C S O N ,  A R I Z O N A  
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Summary: D r i l l  Hole  DC-2 

D r i l l  h o l e  DC-2 was c o l l a r e d  i n  p o s t m i n e r a l  a l l u v i a l  m a t e r -  
i a l  and c o n t i n u e d  i n  t h a t  f o r m a t i o n  t o  a d e p t h  o f  540 f e e t .  At 540 '  
d r i l l i n g  i n t e r s e c t e d  g r a y  t o  p u r p l e  muds tones  and g raywackes  t h o u g h t  
t o  be o f  p r e m i n e r a l  age and p o s s i b l y  c o r r e l a b l e  w i t h  t h e  Bisbee  Group 
o f  C r e t a c e o u s  age ,  D r i l l i n g  c o n t i n u e d  i n  t h e  muds tones  t o  a t o t a l  
d e p t h  o f  795 f e e t .  E f f e c t s  o f  a l t e r a t i o n  o r  s u l f i d e  m i n e r a l i z a t i o n  
were n o t  r e c o g n i z e d  i n  t h e  i n t e r v a l  p e n e t r a t e d  by DC-2. 

Assay  Summary 

I n t e r v a l  Cu(ppm) Mo(ppm) 

540-793 T.D. Minimum 16 ~ 1 

Maximum 67 2 

Average 32 -- 

S T I L L ,  L O W E L L  & S T I L L  - C O N S U L T I N G  M I N I N G  E N G I N E E R S  & G E O L O G I S T S  - T U C S O N ,  A R I Z O N A  



Summary: D r i l l  Hole  DC-3 

Drill hole DC-3 was collared in unconsolidated alluvial 
material and continued in that formation to a depth of 260 feet. 
At 260' drilling encountered a conglomeratic mudstone which was 
moderately indurated and composed principally of medium grained 
clastic and fine grained extrusive rocks. This unit continued to 
a depth of 700' where drilling intersected a lavender dacite ag- 
glomerate. Drilling continued in the agglomerate to a total depth 
of 763 feet. The interval 700-763 T.D. is considered to represent 
premineral Tertiary-Cretaceous rocks at the location drilled. Ev- 
idence of alteration or mineralization was not recognized in DC-3. 

Assay  Summary 

I n t e r v a l  

700-763 T.D. 

Cu [ppm) Mo (ppm) 

Minimum 43 2 

Maximum 57 4 

Average 46 3 

S T I L L ,  L O W E L L  & S T I L L  - C O N S U L T I N G  M I N I N G  E N G I N E E R S  & G E O L O G I S T S  - T U C S O N ,  A R I Z O N A  



Summary: Drill Hole DC-4 

Drill hole DC-4 was collared in postmineral gravels and 
continued in that formation to a depth of 200 feet. The interval 
200-450 consisted of white to greenish-gray sericite schist showing 
evidence of several percent limonite after sulfides and strong argil- 
lic alteration. The interval 450-500 also consisted of altered schist 
but carried fresh pyrite with thin chalcocite coatings, the presence 
of which was definitely noted in the copper assays for this interval. 
The chalcocite zone terminated at 500' and drilling continued in 
altered quartz-sericite schist carrying several percent sulfides and 
averaging 0.02-0.05% Cu. The 640-900 included chlorite-sericite 
schist also carrying several percent sulfides with sparce chalco- 
pyrite. Assays for the this interval are also in the range 0.05% Cu. 
A second zone_of weakly developed chalcocite was noted at approximately 
920', this time associated with an altered quartz porphyry in which 
assay values in the range 0.1% Cuwere noted. Copper values increased 
sharply in the interval 1050-1450 due to a relative increase in chal- 
copyri te  and va lues  in  t h i s  i n t e r v a - i ~ - f f V e ~ g e d c l o s e t o O ~ 2 % C u .  ....... The 
inte~v~i"1450-1955 T.D. c o n s i s t e d  p r i n c i p a l l y  of  a q u a r t z - s e r i c i t e  
and q u a r t z - s e r i c i t e ,  c h l o r i t e  rock c a r r y i n g  s e v e r a l  ~e rcen t  s u l f i d e s  
but only 0.06-0,07% Cu. Drilling terminated at 1955 feet on Feb. 16, 
1974. 

Assay. Summary 

Interval 

200-1955 T.D. 

cu (ppm) Mo (ppm) 

Minimum !":50 2 

Maximum 5700 20 

Average 900 5 

/ 
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Summary: Drill Hole DC-5 

D r i l l  h o l e  DC-5 was c o l l a r e d  i n  p o s t m i n e r a l  a l l u v i u m  and 
c o n t i n u e d  i n  t h a t  f o r m a t i o n  t o  a d e p t h  o f  110 f e e t .  The i n t e r v a l  
110-420 c o n s i s t e d  o f  a g g l o m e r a t e s ,  t u r f s  and d a c i t e s  t h o u g h t  t o  
r e p r e s e n t  t h e  p o s t m i n e r a l  T e r t i a r y  s e c t i o n  i n  t h e  Dos Cabezas a r e a .  
At 420 '  d r i l l i n g  i n t e r s e c t e d  a p i n k i s h - g r a y  w e l l  i n d u r a t e d  agglom- 
e r a t e  which  was found  t o  be weak ly  i r o n  s t a i n e d  b u t  o t h e r w i s e  un -  
a l t e r e d  and u n m i n e r a l i z e d .  D r i l l i n g  c o n t i n u e d  i n  t h e  a g g l o m e r a t e  
t o  a t o t a l  d e p t h  o f  5 8 0 ' .  

Assay Summary 

I n t e r v a l  Cu(ppm) Mo(ppm) 

420-580 T.D. Minimum 56 1 

Maximum 83 3 

Average  50 -- 

! • / • i '  STILL ,  L O W E L L  & S T I L L  C O N S U L T I N G  M I N I N G  E N G I N E E R S  & G E O L O G I S T S  - T U C S O N .  A R I Z O N A  
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Summary: Drill Hole DC-6 

Drill hole DC-6 was collared in postmineral alluvium and 
continued in that formation to a depth of 170 feet. The interval 
170-555 consisted of an alternating sequence of light colored turfs 
and tuffaceous rocks apparently of postmineral age. At 555' drilling 
intersected the Pinal schist formation and continued in that forma- 
tion to a total depth of 545 feet. The sahist is light greenish- 
gray to very dark greenish-gray, shows evidence of weak propylitic 
alteration and original sulfide content of approximately I%. 

Assay Summary 

Interval Cu(ppm) Mo(ppm) 

350-545 T.D. Minimum 35 1 

Maximum 269 3 

Average 59 

S T I L L ,  L O W E L L  & S T I L L  C O N S U L T I N G  M I N I N G  E N G I N E E R S  & G E O L O G I S T S  - T U C S O N ,  A R I Z O N A  



Summary: Drill Hole DC-7 

Drill hole DC-7 was collared in post mineral alluvium 
and continued in that formation to a depth of 320 feet. At that 
depth drilling intersected a bleached sericite schist carrying 
limonite suggestive of an original sulfide content of approximately 
S%. Leaching and oxidation continued to a depth of approximately 
600 feet at which point drilling intersected weak pyrite and very 
sparse chalcocite mineralization. The sparse chalcocite continued 
to a depth of approximately 700 feet below which it was not ob- 
served. Between 700 and T.D. at 1980 drilling alternated between 
bleached schist and altered quartz porp~ry. Both the schist and 
porphyry showed moderately intense development of quartz-sericite 
and quartz-sericite-chlorite alteration accompanied by approximately 
3% disseminated pyrite. Drilling continued to a T.D. of 1980 feet 
with only minor variations in lithology and alteration. 

Assay results for drill hole DC-7 are given in the ac- 
companying summary. 

Interval 

320-1980 T.D. Minimum 

Maximum 

Average 

Assay Summary 

Cu (ppm) Mo [ppm) 

25 2 

1050 42 

147 6 
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AMERICA# SMELTING ~ REFINING COMPANY 
Tucson " Ar i zone 

August tO, 196~ 

I~EHORANOUH FO~ ~/, E o S.A. ECeART 

Bear Creek D r i l l i n g  
Cochise C o ~ t y ,  Ar i¢ona 

According to in fo rmat ion  tha t  John Kinnison gathered from Jack C lark ,  -~ 
Bear Creek was d r i l l i n g  fo r  copper in  the Su l fu r  Springs v a l l e y .  The d r l l ] -  
ing proJect  was repor ted to Have been i n i t i a t e d  by Beans of  water we l l  s l ~  
ana lys is  and was located w i t h i n  the~va l ley  proper away from e~y outcrops.~ 

: The C i r c l e  I h i l l s  t ocated nor th of the d r i l l i n g  cons is t  o f  Pin&r| 
Laramide g ran i te  and T e r t i a r y  vo lcan ics .  Except  fo r  a few min~r pyri;~i 
ings along f r ac tu res  in the ~ c h l s t ' t y p e  rocks,  no pervasive a i s l e ,  
e r a l i z a t i o n  was noted. :~ 

A l a t e r  conversat ion w i th  BearCre~lk personnel d isc losed the ide~ 
the p r o j e c t  was coming to a c lose due to heget ive r e s u l t s .  The fact~i;~ " 
one d r i l l  r i g  was found and that  Bear Crook was reported to have thi'4~ 
at  one time might help to conf i rm the above statement,  

On August 5, I located one Boyles Brothers ~ d r i l l i n g  r i g  r~un by;Beilr~!:~ r 
Creek three mi les nor th of  Wl l | cox ,  (See at tached map) Evidence of  more : 
than one dr i  i l  hole ~as noted along wt th  some c la im corners~, An o ld  water  
wel l  churn hole was found on the nor thwest  edge o f  the Spi~ke-E h i l l s  j u s t  ~ 
south of  the d r i l l i n g  p r o j e c t .  The sludge from th is  churn hole c o n t a i n e d ; ~  

w e l l  a l t e red  fragments of  porphyry rock and som~ exQt ic COl~$r s t a i n i n g .  
hi ! is themselves are q u a r t z i t e  w | t h  much specular hemat i te found atohg f rac;  
tures.  No evidence of  pervasive a l t e r a t i o n  or m i n e r a l i z a t i o n  ~ s  ~ound~ : ~  

k 
~ - Attachment 

DAVID B. BECK 

~i~ :•: ~:~ .~ ~i~ ~ ,  ~ ; ~ .  • i  • 

r • "> • i~ ~ ~ i ~  ~ ~ ~ ~ ' ~  ~ "~ : • 

: ~ r : ~ : ~  ~ ; ~  ~ ,  ~ : ~ \  ~ :  ~ ~ ~ , ~  % .  
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R I ' J ° V , U  

ANERICAN SMELTING AND REF IN I IK  C0t~ANY 
Tucson Ar izona 

August IO.~ ] ~  

SEMOe .NOUM E..s EQAeT 

Bear Creek Dri l | i n g  

b 

Accord ing to i n fo rma t ion  tha t  John K inn ison  gathered from .Jack Clar~.. 
Bear Creek was d r i i l i n  9 f o r  copper in the S u l f u r  Spr ings val |ey.. '  The d r i l l -  
ing p r o j e c t  was repor ted  to have oeen i n i t i a t e d  by meaq~ of  water  Well s ludge 
a n a l y s i s  and was located w | t h i n t h e  v a t l e y  proper  away from any Outcrogs.  

On Auqusc 5. I located one Boyles Brother~ ~ d r i % | i n g ,  r~g run by Bear 
Creek three m i l e s  hor th  o f  Wi l lCox.  (See a t tached map) Evidence of-mo~e 
than one d r i | ~  hole wa~ noted a long w i t h  ~Onm c la im co~ners.  An o ld  water  

wel l  churn hole WaS Found off the nor thwes t  edge o f  the l p i k e - E  h i l l s  ~ u l t  
south of the d r i l l i n g  p ro . j ec t .  ~he Sludge f r c ~  t h i s  churn ho~e contained. 
wel l  a l t e red ,  f ragments Of porphyry, rock and some e x o t i c  copper s t a i n i n g .  The 
h i l l s  themselves are. q u a r t Z i t e  wi~h much specu lar  h e ~ t i t e  found a|ong f r a c -  
tu res .  No evidence of pervasive a l t e r a t i o n  or m i n e r a l i z a t i o n  was found, 

The C i r c l e  I h a l l s l o c a t e d  nor th  of  the d r i l l i n g  c o n s i s t  o f  P i n a l s c h i s t .  
LaFamide g r a n i t e  and T e r t i a r y  vo lCan ics .  ExGept fo r  a few minqr p y r i t e  s h ~ -  
anus aiong f r a c t u r e s  in the s c h i S t - t y p e  rocks ,  no pervas ive  a l t e r a t l o n J o r  m|n - 
eraiization was noted.  

A l a t e r  conversa t ion  w i t h  Bear. Creilk personnel  d isc~osed the idea  tha t  
the p F o j e c t  was coming to a Close due to hegat ive  r e s u | t s .  The f ac t  t ha t  on l y  
one d r i l l  r i  9 was found and tha t -Bear  Creek was reported- to have thi-ee runn ing  
at  one time might help to conf i rm the above s ta tement ,  

OBBtj k 
A t  t 8 c  h l l i e n t  

l " ~ - . 7  

DAV II) B o BECK 



A~ERiCAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

Augusl I~, 1964 

MEMORANDUM FOR DAVID B LBECK 

I examined 2 samples which you co l l ec ted  from a water wel l  nor th of  
W i l l cox ,  No. I leached, No. 2 con ta in ing  py. 

NO,  I Porphyry. Vy st alt to sericite, with abundant quartz flood- 
ing. Por. tex tu re  preserved only by a few o u t l i n e s  of small 
euheo,al fe ldspar - -now gone completely to s e r i c i t e / c l a y .  
Lim o n i t e ,  ins ide  small d i s s .  cubic c a v i t i e s ,  is " l i v e "  but 
c a v i t i e s  are most ly empty, suggest ing Oiss. py w i th  some Cc 
replacement but high py/Cc r a t i o .  Former su lph ides es t ,  3~. 

No. 2 P a r t l y  ox i d i zed  to ye l low I i m o n i t e ,  and a l t .  m a t r i x  absorbs 
some green copper s a l t s .  Oiss.  py is p a r t l y  clean and p a r t l y  
rimmed by a dark  f i l m  which might be Cc. Suiphide$ s i m i l a r  
to capping (No, I) at about 3~ total. 

These samples are very t yp i ca l  of  s t rong porphyry Cu type a l t e r a t i o n -  
m i n e r a l i z a t i o n ,  al though I do not t h i nk  they represent  an ore-grade area. 

JEK/j k 
cc: WESaegar t 

r ( / "  

i ¢, 

, j  t 



"A~FIICAI~ SNELT1NG AND REF INING COMPANY 
- A r  i zona 

Tucson 

I ex~nined 2 samples whicrl you cor rected f~Om a wa~er ~e~  ~or th of 

Wi ~ |~.Ox, .No, ~ leached, No~ 2 Conta in ing PY, 
• " tO seJiCite,r ~ i th  abundant, quartz f~ood~ 

~iO. | PorphYrY , V~ St a l t  _~ . ~ u  h~a  ' f :~ outtine~, of s ~ l |  
• - • . r e '  r e s e r v ~ u  ~ - ' f  ~ r ,  . . . . - , " ~n~. Pot. t e x t  u P_,,.. ,,~,.,~. rnemtetety to s e r l c t t e t c | a Y  S : 
,uh~ctcal f e l dSpa r - - - u -  ~.~"7 r ' ~ ' -  ~ :  " ~ * ;~e S l S '~t ive'! bur 
~ i ~ n i ~ e .  ins ide s.ma~) ct=s$, c u o ~  ~-~- . . . . .  w i th  some C¢ 
c a v i t i e s  are moStly, empty, suggest ing Uiss, PY 
rep|acement bu t  high py/CC '~at~o. Former sutphideS es t .  3%, 

p~rt~y oxi~lize d to yel~o~ 1 !~Onl re, and a i t ,  rlu~tr ~ix abSorbS 
No. 2 some green COpper sa l tS .  O ~ s s ;  PY iS par t | y  c lean:and p a r t l y  

r|:mmed by a dark f~|m ~hich micjht be ~ .  Su~phideS s l m i | a r  . 
to cappin.g (NO, | )  at  about ~¢ t o t e | ,  

• | $ are very t y~ i t a~  of  strong porphyry Cu type a ~ t e r a t | o ~ -  
These s a m p e  . • ~- ~Ot th |nk  t-hey represent an or~,gPade area, 

m i n e r a l i z a t i o n ,  although .~: u~, 
/ , / "  

- ~ ~ .( 

~,j" 

aE~fjk 
¢ c "  W E S a e g a r  t 
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Aa-3-20A.0 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 28, 1964 

J. H ,C ,  

SEP 2 8 1964 

MEMORANDUM TO J, H. COURTRIGHT 

Bear Creek Information 
Willcox Prospect 
Teviston Dis t r ic t  
Cochis~ CQuntyr ArizRGa 

On September 23, Mr. Whaley and I went to Willcox to stake some claims 
in the S~ of Section I ,  TI3S, R24E. We found that Bear Creek had staked 
this ground on February 27, 1964. While returning to Willcox we located a 
Boyles Bros, r ig in the SW¼of Section 8, Tl3S, R25E. 

On September 24, I chartered a plane and flew over the Willcox Prospect. 
While in the a i r ,  1 located two old Bear Creek d r i l l  locations not included 
on the Bear Creek Dr i l l ing  Map of August 25, 1964. Both holes were in Sec- 
tion 17, TI3S, R25E. Most of the time, while in the a i r ,  was spent looking r 
for location pits or evidence of covered pits in Sections 3, 4, 5 and 6 in 
TI3S, R25E. No evidence of any discovery pits ever being dug was seen from 
the air .  

The next day, a ground check.was made in Section ! ,  T13S, R24E and 
Section 5, Ti3S, R25E for  locat ion p i t s .  No evidence of any.discovery p i t s  
was found The two Bear Creek d r i l l  holes, seen from the a i r  the day before 
in the N½"of Section 17, wereinvestigated and located,more exactly from 
the ground. Around both holes a few core chips were found which contained 
pyr i te and maybe a l i t t l e  chalcopyrite in a metasediment (?) rock. One hole 
was located just across the section line in Section 17 opposite the churn 
hole. The other hole was located northeast of the Spike-E Hi l ls  in Section 
17. In the afternoon a check was made at the County Courthouse for any new 
Bear Creek ac t iv i ty  in the Teviston Dis t r ic t .  No new claims have been f l ied 
in this d i s t r i c t  since last March. 

DBB/j k 
cc: SIBowditch 

WESaegart 
DBBeck 

DAVID B. BECK 



Aa-3.2OA.O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 13, 1964 J.H.  C 

rv o v 13 1984 

HEMOEANDUM, FOR,,J, H, COURTRIGHT 

BEAR CREEK DRILLING 
WILLCOX PROSPECT 
TEVISTON DISTRICT 
COCHISE COUNTY I. A RIZ,ONA 

On November IO, a ground reconnaissance was made of the Bear 
Creek ground north of Wi l lcox.  No evidence of current  d r i l l i n g  
was found. Core chips from the las t  Bear Creek hole, located in 
the Southwest ¼ of  Section 8, Ti3S, R25E, show strong s e r i c i t i c  
a l t e r a t i o n  and moderate p y r i t i c  m inera l i za t ion .  Some of the chips 
had a th in coat ing of  cha icoc i te  on the p y r i t e .  Leached chips 
were also found which contained l imoni te  a f t e r  py r i t e  with some 
questionable " l i v e  l imoni te"  boxworko 

A churn hole, located on the sect ion l i ne  between Sections 2 
and i i  in TI3S, R24E, was v i s i t ed  also. This hole, which is 1270 I 
deep, plans to be d r i l l e d  to 1500 =. The d r i l l e r  showed me a couple 
of rock chips which he f e l t  were bedrock. A f te r  examining the 
cut t ings and the rock chips,  i t  is my opinion that  they are pres- 
en t l y  d r i l l i n g  in a harder conglomerate and have not reached bed- 
rock. No evidence of a l t e r a t i o n  or minera l i za t ion  was found in 
the cu t t ings .  

DAVID B. BECK 

DBB/j k 



TO: 

FROM: 

J. H, COURTRIGHT 

J. E. KINNISON 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June lO, 1965 

~ ~. ~ ~  ...................................... 

READ AND RETUR~ i .................................... 

oNEPARE ANSWERS ......... HANDLE ........... 

F I L E ..-.~-'~:.,-:~: INITIALS . . . . . . . . . . . . . . . . . . . . . . .  

J. H.C, 

JUN i i 1965 

WILLCOX PORPHYRY COPPER PROSPECT 

When Mr. Beck o r i g i n a l l y  found an old abandoned water well with 
chalcocite in the sludges, this seemed to be a prospect worth 
following up. The fact that Mr. Beck has since found two more d r i l l  
holes, dug by Bear Creek, and which contained lost core chips which 
showed chalcocite with appreciable copper values adds the s igni f i -  
cance of size which we could not previously demonstrate. 

I have not fol lowed the legal problems of land acqu is i t ion  
other than to note in conversations wi th Mr, Bowditch that  there 
have been innumberable delays and that the people who own the land 
are exceedingly d i f f i c u l t  to deal wi th;  however, I personal ly con- 
sider th is  to be one of the best v i r g i n  porphyry copper prospects of 
which we now know in southern Arizona. This memorandum is for  the 
purpose of ca l l i ng  to your a t ten t ion  my strong feel ings regarding 
the prospect. 

JEK/jak 
cc: DBBeck 

SIBowditch 



.1P -,Ab, 

READ AND RETU.I~N 

PREPARE AI~ISWER$ ......... HANDLE 

FILE - - " ' ~  INITIALS......_ 

Mr. W° E. Saegart 
Tu=sQ~ Offi=e 

GEOPHYSICAL DIVISION 
3422 South 700 West 
Salt Lake City~ Utah 

June 24~ 1965 

J- H. C. 

JUL ?' 1965 

~ ~  INTERPRETATION OF MAGNETIC SURVEY 
-~ WILLCOX PROSPECT 

COCHISE COUNTY, ARIZONA 

Dear Bill : 

Parker Gay's memo of this date~ concerning the subject 
matter~ is enclosed, i agree with his interpretations~ which 
are qualified in view of the one mile flight line spacing~ and 
with his recommendations. The main recommendation is for aero- 
magnetic coverage~ which can be accomplished with the Asarco 
aeromagnetic equipment~ provided there is adequate aerial photo- 
graphic control. Detail gravity and induced polarization surveys 
may then be judged on the basis of the aeromagnetic survey. 

Very truly yours~ 

RJL:ao R.J. LACY 
Eric. 

cc- $. Po Gay 
C. KoMoss 



GEOPHYSICAL DIVISION 
3422 South 700 West 
Salt Lake City, Utah 

June 24, 1965 

MEMORANDUM TO R. J. LACY: 

INTERPRETATION OF MAGNETIC SURVEY 
WILLCOX PROSPECT 
C OCHISE COUNTY, ARIZONA .. 

At the request of Wo Eo Saegart~ I have completed an interpretation 
of Uo So Geological Survey Aeromagnetic Map (GP-418, 1963, flown 1947) 
in the vicinity of our Willcox prospect, 70 miles east of Tucson. In 
making this interpretation I relied upon Cooper's map (USGSMF-231, 1960) 
and Company memorandums for geological information. 

For reference i have attached a Xerox print of a portion of the 
geological map~ which is overlain by a direct print taken from the aero- 
magnetic survey. The geological map carries no legend, as the various 
lithologic units are marked throughout. Scale of both is 1:62~500. 

Several important observations may be made by examining the tWO maps: 

I. Bear Creek does not seem to have been drilling the aeromagnetic 
low~ as none of their holes fall within the "bullseye"~ and the center of 
their drilling pattern lies over a mile away from the center of the low. 
Probably their drilling was guided by some other type of survey, such as 
loP. 

2. The Pinal "schist"~ which includes greenstone~ phyllite, gray- 
wacke, and quartzite~ as well as schist, is one of the most magnetic forma- 
tions inthe area, as proven by the magnetic anomalies in the southeast 
corner of the area shown. One of these anomalies reaches the 1800 gamma 
contour on the edge of the survey and probably goes higher. 

3. The prominent anomaly over Pinal schist in Sections 13 and 18 
in the southeast part of the map, which I have labeled "key magnetic body", 
trends NE-SW, parallel to the strike of the schistosity as shown on the 
geology map. The schistosity mayparallel the bedding as Well, since major 
trends in the Precambrian of southern Arizona exhibit this same general 
strike. 

4. Another interpreted "key magnetic body" across Section 15 in 
the south-center of the map causes an associated high-low anomaly and also 
occurs over outcrops of Pinal schist, in part. This low is the same as 
thatnear Bear Creek drill holes. 



Mr. R. J° Lacy -2- June 243 1965 

5. A third "key magnetic body" is located near the west edge of 
the map, and again causes a sharp anomaly trending NE-SW. ~ This same strike 
is exhibited by the trend of the Circle-I Hills and also by part of the 
schistosity in these hills. 

6. The Tertiary volcanics cause magnetic anomalies in the mapped 
area as shown by the anomalies over outcrops near the center and the NE 
port,on o£ ~h~ m~p. Strike of the volcanics on the geology map is NW-SE 3 
and the associated anomalies bear this sam6 trend. 

7. Southeast of the area shown, Palezoic sedimentary rocks also 
strike NW-SE, as do prominent faults in the area, and the trend of the 
Graham and Dos Cabezas Mountain ranges. This direction corresponds to the 
predominent Laramide trend in Arizona. 

8o The Precambrian granite associated with the Pinal schist appears 
to be responsible only for weak magnetic anomalies in some cases and none 
in others, i think more detailed surveying would show the anomalies arising 
from Precambrian granite are very minor, and that most of the apparent 
anomalies over it arise from nearby Pinal schist. 

9. The Laramide intrusives in this area also apparently cause little 
or no anomalous magnetic readings. It is possible that the magnetic high 
northwest of the Circle-I Hills arises from a larger outcrop area of the 
granite found on the west side of the hills~ but I think probably it does 
not. Arthur Brandt~ in an unpublished paper on geophysical exploration in 
Arizona, states "the Arizona Laramide intrusives are generally only weakly 
magnetic .... and are frequently in a background of more magnetic basement 
rocks", i.e. they would cause lows, if anything. 

i0. The one-mile E-W flight line spacing on the aeromagnetic map 
was too wide to obtain a complete picture of the aeromagnetic pattern in 
this area, as many anomalies crossed have widths much less than this~ e.g. 
see the line across the Circle-I Hills on the north side of Section 31. 
This inadequacy in the survey resulted in confusion~ and also a number of 
errors in construction of the contour map. Consequently the map can only 
be relied upon for detailed interpretation in areas of long~ broad anomalies. 
This feature hampered the present analysis somewhat~ and a considerably im- 
proved interpretation could be made by re-flying the area at a one-half 
mile N-S flight line spacing. 

From the above observations the following conclusions may be drawn: 

I. The uniform, linear contours and the NE-SW striking anomalies 
in the SW part of the map infer, in the writer's opinion, that the area 
drilled by Bear Creek is underlain by a large block of Precambrian Pinal 
schist. I would say that probably all of Sections 9 through 16 are under- 
lain by this type rock. 

2. It is possible that this block of schist may be intruded by non- 
magnetic, or weakly magnetic, Precambrian or Laramide intrusives. These 



Mr. R. J. Lacy -3- June 24~ 1965 

would perhaps show on a more detailed magnetic map~ if present~ but cannot 
be detected on the present survey. 

3. It is doubtful if the area covered by Sections 9 through 16 
contains Tertiary volcanics. 

The following recommendations are in order: 

I. if the Company is able to secure ground and initiate an explo- 
ration program in this area~ considerable geological information of value 
could be obtained from a detailed aeromagnetic survey at 1/2 mile N-S 
flight line spacing with 1/4 mile fill-in where needed. I believe that 
rock types and major faults can be indicated to a first approximation~ as 
there is considerable outcrop information to serve as a control on the 
interpretation. 

2. For better correlation of magnetics with geology~ the recom- 
mended survey should include the Circle-I Hills and the northern part of 
the Dos Cabezas Mountains as far east as the Laramide granite outcrops on 
the west side of Polecat Canyon. 

The recommended aeromagnetic survey would serve not only to obtain 
geological information~ but would also aid in interpretation of other geo- 
physical survey methods~ such as I.P. and gravity. 

SPG:ao 
Attachment 

S. PARKER GAY, JR. 

cc: W. E. Saegart 3 w/2 encls. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

August 10, 1965 

JHc 

J. H . C .  

To: R.J. Lacy 

AUG 2 5 1965 

From: W. G. Farley 

Relative Gravity 
Willcox Prospect 
Cochise County, Arizona 

This report covers a gravity survey on the Willcox 
copper prospect in Cochise Co., Arizona. 

The purpose of the survey was to determine relative 
depths to bedrock around the Spike E. Hills and to locate 
suspected faults to the south and west of the Spike E. Hills. 

The attached map shows the location of gravity stations 
with relative gravity values given in milligals. A base 
station was established at the bench mark in the northeast 
corner of section 13 to correct the instrument drift. 
Gravity values were also corrected for elevation and latitude. 
The corrected values were contoured on a one milligal incre- 
ment. The contoured gravity suggests a fault about one half 
mile southwest of the Spike E. Hills with a strike of about 
North 70 ° West. South of the suggested fault an oil-gas 
hole was drilled to bedrock in section 23. (See attached 
File Memo by Beck) Possible bedrock was encountered at 
2300 feet. North of the fault bedrock it is quite shallow 
in the area surrounding the Spike E. Hills. Bedrock depths 
were obtained from water well logs in the NE corner of 
section 2, the NE corner of section 18, the E. side of section 1 
and the S. side of section 9. 

In the near future an~:I.P.-resistivity survey will be 
run near the Spike E° Hills in the shallow bedrock areas 
suggested by gravity. 

Wayn Fa  ey 
WGF:bam 
Attachments 
cc: CPPollock 

WESaegart-I extra 
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FILE MEMORANDUM 
l tit V 

Nillcox Prospect 
Teviston District 
Cochise County, Arizona 

Below is a brief log of an OG hole drilled in 
1953 to a depth of 6,865'. This hole is located 2-1/2 
miles southwest of the Spike E Hills in section 23. 

Location (D-13-2~)23 ca 

Depth 

0-700 

Rock Classiflcatlonand Remarks 

Alternating beds of clean sand and clay. 
The sand consisted of well rounded quartz 
and feldspar. 

7oo-95o 

950-1150 

Clean sand which consisted of many rock 
types, generally light in color. 

The sand grains become reddish in color 
with possible limonite after pyrite 
making up 3% of total. 

1150-2300 Sands, gravels of various rock types 
which included schist, quartzite, volcanlcs, 
granite and porphyry, Specularite along 
with possible copper silicates and oxides 
was noted. Material gradually becoming 
more ~aflc. 

2300 Possible bedrock. The rock is unaltered l 
and probably a metamorphic of gnessic 
texture. 

2300-6600 The rock type is generally a basic igneous 
or metamorphic. The cuttings becoming 
quite dense andunlform at about 6000~. 
No alteration or mineralization was noted. 

David B. Beck 
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AMERICAN SMELTING AND REFINING C O M P A N Y  

Tucson . Arizona 

' October 13, 1965 

TO: R.J. LACY 

FROM: W. G. FARLEY 

READ AND RETURN . . . . . . . . .  

P R E P A Y S  , , , , . . _ . H A N D L E  , - - - - .  

FILE . . . . . . .  INITIALS'- . . . .  

I. P. AND RESISTIVITY 
WILLCOX PROSPECT 
OOCHISE COUNTY, ARIZONA. 

During the last half of September and the first half of 
October, in 10 working days approximately 30 line miles of 
I. P. - resistivity survey were run in the vicinity of the 
Spike E. Hills and several miles to the northeast. Most lines 
were run north - south on a half mile spacing using a wenner 
800 foot electrode separation. An anomalous I. P. zone was 
outlined in the area of the Spike E. Hills. (Map No. l) The I. P. 
values (standard calibration) have been contoured on the attached 
maps. The 5.0 m.v.lv, contour which is believed to outline the 
sulfide zone is about one mile wide by two miles long. The trend 
of the zone is northeast - southwest with the center about one ~ y~ 
half mile northeast of the Spike E. Hills. The southwest end of ~ ~/~ 
the anomalous zone is cut off by a gravity indicated fault. The ~°i/~ ~16~ 
4.O m.v.lv, contour probably outlines the surrounding zone of //~,~ & J 
alteration as Bear Creek drilled two holes in section 16 in the ~--# ~ { 
4 m.v.lw, to 5 m.v.lv, zone and reP0rtedly hit no sulfide% Bear 
Creek supposedly drilled on I. P. informat~ib~-a~-has-drilled four" 
holes in the sulfide zone zone within the 5 m.v.lv, contour. One • 
of these holes was near the center of the anomalous I. P. zone. 

A vertical depth profile ( Map No. 2) w~s~l~un east - west across 
the anomalous I. P^ z~ne from section corner~-6K~5 three miles westward 
to section cornerl~T~-. Electrode separations used were 200 feet, 
400 feet and 800 f~et. Thb hi~hedt reading was 12.6 m.v.lv, with 
a 800 foot electrode~se~aration. This was obtained 1500 feet west 
of section corner ~16" A depth calculatlon at this point indicates 
the top of sulfidesL~ ~20#below the surface. Total sulfide content 
is calculated to be about 4%. The apparent dip of strongest sulfides 
is to the east. The true dip would b~ s~eeply to the southeast. A 
depth calculation at section corner l ~  , about 500 feet north of 
ASARCO DDH No. l, indicates the top 8r'§hlfides to be 32_0 f~et below 
the surface. One thousand feet west of section corner i ~  the 
calculated depth to the top of sulfides was 490 feet beI~@~the surface. 
Fifteen hundred feet east of the center of the I. P. anomaly, at 
section corner 18~',,~o the calculated depth was 400 feet. 



- 2 -  

Resistivity indicates shallow bedrock from the outcrous~, ~in section 
15, one and one-~ua~ter mile westward to section corner ~-~. From 
section corner ~-, one and three-quarter miles westward~"~bedrock 
is of moderate depth, probably 200 ~o JO0 feet. From a point about 
i000 feet east of section corner i~ bedrock draps off much 
f aster towards the west. The indicA~t~ons of bedrock depth from resistivity 
data agree with the indications of bedrock depth from the gravitT. 
survey, 

WGF/pjo 
cc: CPPollock 

JHCourtright "~ 
WESaegart 
MRStauffer 

P.S. Additional I. P. lines will be run in Sections 12, 13, 17, and 18. 

I 



• ' • " '"  /O.lbi 

,,./...,, 

,i.il. 

J . l  /oi l  
7.0 
3. l '  
2 . 7  41# 
2.11 # l  

Ill . . . . . . . . .  . ,  i . /  
"-~#, 

ri, lll . . . . .  i l l  

...... ~ . ~J  . ' ~ / "  ~ ' . .  , ' . . .  
;~  .~.~ -...~ o~  ~ ~ r  / .. "' o . .  

, , ' - :  / , =~  ,~'~.  , . t ~ " "  . " 4  .."'¢ ;.J 7" .u,J,,, ,,= .. j . ;p .~ .  ~ , , h ~ ' " ' i ; i  =,~ .." , ." . .  

. . . . .  :..~., ;; ~.. . .  ~,, > ~ ,:: ~ '  ..,-" ,." 
3*T" r~ . . . . . .  "[ '" J J  "1~ -WI 'J,~ .~° ~. "~J', lJg , J i o o . ~ O ' i , v  oo" | 

• .~, ,  ~ ~ '  ..~, , ~ / ~  ~ . . ~  ~, , .,'" .. 
12 r , "  a J w r  ". , " ~ ~7"aa.~.Z~l ':/,t~f . " . "  m 

% 
11¢ #"1 '~t~ ~ # t / I t  / /  ~_~ 

~'~" ~ ,~ ~ ~ Y~ 

24 

2 f  

,~ .  ~ o ~ 

~.1./,~,~ 

/T  zo  

3o ZO 

C.,~L.. 07; ""J • 

* _g 

I;P 2d; 

M A P  N O .  I 

E X P L ~ I N ~ C r ' I O N  

=. r . / , ~ ( , . - . / - . )  

~ ? l  I M O  

L&  T&IBO 

. . . .  • . . . ~ - - " -  R ~ ; r ~ ; ~  c ~ 4 . ~ , .  

WILCOX PROSPECT 
COCHISE COUNTY, ARIZONA 

I. R ond RESISTIVITY 

sto le '  I " ,  I mile SePt 1965 

WG.E 

m i N I  I I 



0 

M 

F 

Q ~ f ~  

I - m ×  

8o° o 

Q} ~ :s: 

D~ 

6 . ~  
i 

< # l  

- r ? - i - - [  

::7-1-3l 

; o  

, , ,',i-',' 

:TFi . . . .  _ 

tT[22L-_ 

: 3 : : :  - : -7  

2 _ ! _  2--  

~2 t:-£Z -2 

T -  " - - l - -  

r-~=--- 
i 

• r--,  
:; 2 ~  

+ i ; 

7 J - L -  

___+.__~_ 

+ ~ - ~  

- v -  - - , - - -  

r£L-_I~12 

:irT~!:c 

L ~ 

b ~  

+__.__+__ 

~ - - r - - - - -  

÷ - - - - ~ - -  

~__~_._,_. 
+ _ . _ . _ _ _  

+_-~_-< _ 

, _ _ , _ _ . . _  

~._.÷_._~__ 

. . . .  i ' ' '  ' ' ..... , _ _ l ! _ l _ _ b ~  i l l  i i  i ~ , I  / ! i  / ; , i i  - ' -~ - - - ~  . . . .  ~ . . . . . . .  l -  . . . . . . . . . . . . . . . . . . . . . . .  i . . . .  L . . . . . . . . .  t i  i I 

- L n - ~ T , , ,  . : i - r , , ,  r , ~ - ,  q . r - , ,  : ~ i q t 4  , , r i  . t 1~ . , = , ,1 ,, , - t  ~ _ : ~ _ .  <_~ l ~ l ~ - '  7 ]  r7-~: ~ r - r - r . L ~  -~ . . . . . .  .- .... - - ,  . . . . . . . . .  ~ T - ~- - - -~-  -~ . . . . . . . . . .  
! . _ i _  " . . . .  , _ ~ _  . . . .  ~ , _  .~ . . . .  ~ _ _ i . . J _ ~  : i ! _ . ;  

. . . . . . . . . . . . . . . . . . . . . . . . . .  I , : , ,  4 . . . . . .  i m - 1  . . . . . . . . . . . . . . . . . . ,  . . . . .  . . . .  . . . . . . . . . . . . . . . .  ~ I , l ; ' i i ~  ~ - '  i i : ', . i I  + , < i i I 

__~_~___,,-~i~;-~_+, - ~ ,  .... . . . . . .  ~ ~ - ~ - , ,  ~ - ~ - , ~ , _  ~_ .__,__, ÷,_~-..-n ~ _ _  I 1 ~ ,  I ,  ~ - & ~  .... ~ ~ ; , i,, , t ,  ;,t - + + - , - - ~  .... . i I ,  C L - N , ,  , ~  [ i 1 1 , ~ 1 - , - r F N , ,  ! q  , ' ~ r - r ! - - k - 7 1  r l k ;  ; - : - 1 i - . . , . _ 4 _ j _ _ - 1 ~  .. . . . . . . . . . .  ' l - l r i q ! r r - l - i - i - - r r l - ;  l - ! - ] . T i T i  l q ! "  r m ~ - i  . . . . .  " - - 2  
- F L T _ ] : ~ - I  ! ~ ~ G _ T T r q - I - F - I  . . . .  r - l m - I  i - ~ , ~ - 1 -  . . . . .  1 , ! ~ - r l  r . . . . . . .  " - v 7  . . . . . . . . . . . . . . .  ~ . . . .  r ~  : /  - . - - ' 1  : " U  -~ , -  ~ - 7-! '. ! ~  ! ; - - r T - r - l - r l - - - 7 l  : . . . . .  ! N ~ r - - - ,  7 - ;  

~-H~-L~..__~ ....... ---!-m-:~--~.~ ....... ,, T, i ...... .~ .... . ........... +_.+_. ...... , ~,_ ~ -~---, ............ ~- .., ................ t . . . . . .  ; i  . . . . . . . .  : 7 :  - - - r - - r  ' r - - , - ,  . . . . . . . .  i . . . . . . .  : -  i r . . . .  i-- ', . . . .  ; ~ T - - 1 - i -  : 
- !  ~ - / -  , i . . . . . .  I T I ' , q - ~  J _ ,  ~ . . . . . .  ~_~ : _ . _ .  . . . . .  ; . . . . . . . .  i _ i  4 - L  . . . .  4 . . . . . . . . . . . . . . . . . . . .  V . . . . . . .  - . . . . . . .  " . . . . . . . .  ' -  . . . . . . . .  t - :  . . . . .  i . . . . .  ~ £ - ! - ~ - - ;  . . . . .  r - r : T - I - - ,  . . . . . .  i 

~ -  - - - F -  . r - !  - - 7  T '  F - - ; .  : - . . . .  

.. ~ _ ~ .  7._ ~ l  _ _ ~ - . ; - -  , ~ " - d  ~ - l - - - v - -  - - ~  - 

- ~ - ¢  ' , - - - - ~  . . . .  4 - - i - 4 - + -  - - ; .  4 - 4 - - L " ~ " - ; ' 4 - - ; - - ' %  - ~ - - - - ~ - :  . . . .  ; ' '  ; ' ' ' ' "~--I ' " ": 4 i " -  72[:2~--~T3~-~Z-'2I;Z;',-. ' : 7£7L7277 2 _ -  3_.i 2 2 1 i  

:_~ ; ~ % ~ _ ~ ~  ; r-. ~-I--:, :_ .  = : : :_ . .2 .  :r : --t >: 2 .  ~ - ~ -  . . . . . . . .  ~-~ ...... - - - " ~ - - ~  . . . . . . . . .  ~-~-~ . . . . . . . . . . . . . . .  , . . . . . . . .  : ...... 7_-: - :2: -~: t : -~:_. . .  L . . . .  N - . 4 m r ~ l . ~ - : : 2 7 : - £ - 4 : H _ m r m T 2 _ _ l ~ - "  ..... - - . - . - ,  ~-+- -- . . . . . .  i . . . . .  t---!---; . . . . .  m - :  ~ - .  : , :  . . . . . . . . . . .  i .  , - , - - - ;  . . . . .  
~ '  ' ~ ' I ' : ~ " - ' - "  : ' ' ~ - - " ~  - 4 - - ~ I - - 7 7 - 2 .  I -  { - :  - -  - i - - - - - ! - - - - - [ - ~ -  i ! + " , -  ~ - - 7  . . . .  : - - :  : - : - '  I - ~ - - : - ; -  . . . . . .  ~ ! : ; ; ; ' - - ~  i i . . . .  - - - - -  ' ' ; - -  

2 ; _ 2 2 ~ Z J ~  ~ 2!12 ~ i : ' , .  , 

r - - '  . . . . .  t " ' ~ ~__~_ , ~ . . . . . .  ~__:__,_ .._~ - H - - ' -  - r ~ - - : ~ - - , - ~ - . - ~  t ~ ; ~-1- " ~--,--~-4-1--,-; T ~-- - , - , - r - ~ - - t - ! - - r - r - ~ - t - . ' - - r  r .  + : - ~  ' ; -  
~ _ ~ _ ~ 2 ~ T _ _ ¢ . _ _ _ 1 _ . _ ~ _  _2i_~__ : ~ _ ; _ _  ~----~-4 ~ ¢ 2  272-I-mT_P_:r_ : : ] : :7 : : iZ r l :%- :T-~ :  : 7--;::r:--4-q---V:--:: :-2 2:2;2 - - . I :  . . . . . . . . . . . . . . . . .  I : ] -  1 r-~-;--:i-.-.--~--,~.-t_~_~._~_ ,-!-.t-.--~.:-l: -; -.~-: !, 1 i i ~  i ~I~I I I~ i~ II~ I I~ ~ i -  

' ' I ; 2 , ~ ; ] ', : - -  ; ! ~ [ I ] ' - . . . . . . . . . . . .  - - - - i  - - -  ~ . . . . . . . . . . . .  ? . . . . . .  r . . . . . .  ~ . . . . .  - ~ T  . . . . . . . .  , . . . . . . . . . . . . . . .  ~ - ~ - -  , . . . . . . . . . . . . .  ? - - - - .  - , ! , , ! ; , , , ! , ! ; 

. 4 -  . . . . . . . . . . .  ~ - ~ - - : - - / - ~ - . ~ - - . ~ -  . . . .  ~ + - -  I ' - - :  . . . . . . . . . . . . . . . . .  :-1 ~ I . . . . . . . . . .  I .  , . . . . i - .  ~ - -  

-~--,----~-7~--t . . . . .  , - - , - , ~ - ~ -  . . . . . . . . . .  F - - - ~ - N ~ ! - - ~ - : - - f -  r ~ - ; ~ - 4 - - :  ~ : l - - - - ~ - l - r - - ~ - l  -~ ~ ~ - i  -i . . . . .  ~ . . . . . . . . .  ~ . . . . . .  ~ . . . . . .  , -~-~ . . . . . . . .  , ............. ~ ~ ~. ' ; . . . . . . . . . . . . . . . . . .  + - :  , . . . . . .  ,- . . . . . . . . . . . . . .  +-~- ~ - - ~ - ~ - ~ - ,  ~ -  , . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  ,--~---~--~- . . . . . .  ,--= 1---.--~--'-~--~ . . . .  ~-~- - ' ;  . . . . .  ; . . . . . . . . . . . .  ,-+- -~ , - N  - . . . . . . . . . . . .  t- - : - . -  - : - ~ - - - ~ :  ~--,--',---' - ~ ~ k £ ~ - - t - - - .  ;::-~ -~__t:_:<-~., L - i :~ : i_ - r :  - :r~:: :~- ~- - - + ~ : l = - - - ~ ; - ~ - , - ~  j ~ - _ - T ~ - ~ - ~ 4 ~  ~_-i . . . . . . . .  " . . . . . . . . . . .  

~ - - -  ~ - . ' = ~ - t - - -  ~ ; : : r :  ~ - - , -  ~ : - ~  . . . . .  = ~ -  . . . . .  - : - -  - ~ - - i - - -  i ~ - . . L - _ i ~ - . L - _ ~ _  __:__ ._~ . . . .  
- , - - ~ + - - . - - i - - ~ - - ~ . - + .  - ~ ! ' I ~ t ~ - '  ~ 7 - T  - - T - ,  . . . .  [ . . . . .  , ' i ' ~ - F  ] ~ . : .... ~ : -  . . . . . .  ~-"- _,-~_-:u~' " + " - -  ~ < ~ ~ ~ : :  ....... . . . . . .  -~ ' ' - - ~ " - - , - . -  ............ ,~ .... ' , - ~ - . - . - - - + -  ~ + - ~ ~ : '  ='-- ~ , - ~ , - '  - - - ' -+= ~ - ~ , ~  , ~  ~ 

- - - - ~ - - 1 - ~ - - ~ - ~ - .  I 

F :  ' ' 

= - ~ ' ~ =  = ~ L ~ +  ~£-~ -~- - -~  . . . .  - - ~  . . . . . . .  " . . . . .  F T .  ~ -  ~ -~- - .  =- . . . .  - r ~ =  --: . . . . . .  . . . . . . . .  : . . . .  ...... = : - -  .... '-- .... =--- : - -  : - -  .... ...... '-" --' 

; ' ~  ' I i I ~ . ~ i '  ] i  i I , : - r - l ~ - ~ -  , T . . . . .  ~ - ~ - - " - = V ~ - - - ~ = l : i '  F=- - - -~=~=!=-~- - - I~ ' - -=~ = .. . . . . . . .  :::=~ 
I I | [ L ~  _ t _ ; _ ! _ ~  I , I _ L  J__!__! ~ . . . . . . .  I ~__.i_l . . . . . . .  - __, .... ~ ...... ] ,_ ~ ! ! I I / I  I I  I i ! t I I  ' I I i ! I I I l i  ! ,  i i 

~ . - - r  ~ r i -  - ' ~ K - - ,  . . . .  1 1 - i ~  ~ -  ~ ~ - N - F T - ~ r r - t T r l - . : q ~ - i - r r l  ~ - T N - I - I - ~ - - r - r K - [ T 1 - _ ~ . _ ~ - N ; -  l ~ _ ~ _ j ] 7 £ 1 i T £ 1 1 ~  , r N ~  ] ] Z L T I ,  ~ ~ , :  
i ~ -  - N - ~ , - - r - r r - r - , - m l ~ - H - r t ? - ~ d - i - ~ - r - l - ~ - K - l - ? ~ r - ~ - T - r ~ - - . . ~ = " w ~ - - - ~ - r ~ -  ~ i t ~  ~ _ ~ - i ~ - :  ! i i i - ~ r T - ~  i - t - l - i - T - r - r  - T N - [ -  

: - -  , - _ : ~ - - r -  - -  ~ - " - - - ~ -  ~ -  ~ - - ¢ ~  

- . ' - - -  - " -  ~ _ ~ ~ _ - ~ t z r  ~ k : _ ~ r ~ . T ' ~ T  - ~ q ~ i  -- ~"+-4.-~---I----!. '~--~- . . . .  ~ -  ~- :---, . . . . . . . . . . . . . .  - - i  - : -~  ~-~ . . . . . . . . . . . . . .  
~ I - '  ' -  . . . . . .  ; I -  +-~-r -~- ~ T - - ~ 1 .  - r  -+-~ . . . . . .  - , - . - - - - .  - - ~ - ~ -  .- --~ .. . . . . . .  - - - ,  ~ - ,~-  . . . . . .  - . - -  ~ - ~ - ~  .... ~ - - - - -~ ._~ -~ -~ - , -  - ~ - ~ ~ - : : - i : :  _. : ........ u ~ £ ~ . - - - ~ - ~ - ~ -  
~- . . . . . . . . .  ~-~-'--~ . . . . . .  +--' . . . .  ~ - - i - - *  , ~ , -  = = : . r : : ! T / ~ 2  : £ _ , _ : _ . i ~ t : _ _  -:-::£:2: - I -~ - - :+ - - -~ - - , -+ - . -  - . ; - - -  --~-~-~-~ . . . . . . . . . . . . .  ,- . . . . . . . . . . . . . . . . . .  

~ - ~ - - { - - - ' ~ -  - ~ - i  ~ ' ; i i ~ -  =- - - ' - -~- -~-  q " - - i - - L ~ _ t -  - - L 2 ~ ; /  

- - ~  . . . . . . . . . . . . . . . . . . .  t . . . . . . . . . .  TL.~ _ _ L  ' ~ - - - - '  . . . . . . . . . . . . . . . . . . . . . .  ~ . . . .  ! - ~ - - L -  . . . .  ~ . . . . . . . . . . . . . . . .  i " I - - ~ £ L  . . . . .  I "  . . . . . . . . . . . . . . .  + - -+ i - - ' -  

. . . . . . . . . . . . . . . . . . . . .  r - r - r T -  - ~ ' ~ " ~ - ~  - - ~ - 4 - - r - +  -i~",,,~ ; ~ - - - - - 7 - ! - - : - . ~ " '  . . . . . . . .  ~ . . . . . . . . .  ~ 
. . . . . . . . . . . . . . . . . . . .  ~ 4  . , - ~ - - , . , . , , ~ - - . . . - + . . ~  I ~-.,.--~ " ~  . . . . . . . . . . . . . . . . . . . . . . . .  - - F q - - F - 4 - - i - - - ! - - i - - i - - ; - - - -  - ' -  . . . . .  ~ _ : . _ : _ _ _  E _ _ _ t _ ~  . . . . .  i - ~ - - ,  . . . .  ' - - i -  , - . . ~ - - - - ~ -  . . . . . . . . . . . . . . . . . . .  : ' . . , ._.-; .- !  ~ - ~ - ~ D . - 4 - ~ - ~ - - i - - i - ~ - -  

:r~,~-_-__-~= ~__---~-~ .,-: :.: :c~ ~ ! : ~ , ~ _ _ - ~ . = ~ _ ~ _ _  ~=::~:_~ = -*-r~_ _ - , -  . . . . . . . . . . .  - ~ " - + -  . . . . . . . . .  - ~ :  =--.4 -:~=:r=-~-:: . . . . . . . . . . .  -,- , ,__,_- , - r -  -+.~-. ; - - - ~ - I  7 ~  :: ~ . . . . . . . . . . . . . . . . . .  ~ - - ~  . . . . . . . . . . .  . 

. . . . . . . . . .  , . . _  ~ ................................ . . . . . . . . . . . . . .  - - - : =+ - -= - -= := - . - - == -~ -~ - ' . =~ - -  -~--~---.. X:":~ ~ ~  ~ , . - -  _,,:__~-~-----~.~_ _-<~=,~-,.~ . = _  ~ ~ _ ,  -= .~.-..~_.~- : 2 _ - - , - _ _ ; - : : , : : + - - - r - : : - - ~ = ~ :  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  -¢~ . . . . . .  , .... _ _ ~ :  . . . .  ~ j  t ~ p  : : L ~ = ~ - - ' - i - ' = u - ~ - =  ~ ~ : L ~ ; : i  7 : i t _ :T - ; i~ : . -H  :::-:-:~----:: ~_.~:_2:_- . . . . . . . . . . . . .  --+-~ * ~ i - £  - + -  +- -~*'<--+ . . . . . . . . . . . .  : : . j _ - ~ - ~ T ~ : .  _: ._~_ _, _.~ . . . .  _-~: ~ -  

. . . . . .  + ~ -  : . - : ; : : : ;2:_2- i -~ ~ ,- - ' .  ~ £ : =  ._-]i : . . . . .  : . . . .  ::_-~ ~L_q_--  

= - . - - = = ~ = ; : : : :  Rr--IL':~-~-2. -=4- ;=-~--L~t==-- ;  = ~ ! - - 4 - ! = = ; : = = : : - : = : : =  , t - = i - 7  ........ : . . . . . .  

. . . . .  i i  i i ~ . , "  J ~ i  ' ' ~ t ] , i ~ l  i , ! ~ i ! , , ~ t ! ~ > i l ]  i x  _ . ; . . i ! _ l i ~ ! r : / _ : i ~  
t - ' ' ~ -  . . . .  , _ , + , } I 1 ~ I  ~ ~  ' ~ ' '  l i e  I i  < " I  '> ~ L ~ q ~ t ~ q q  .1 r - ~  . . . . . .  ~ i T 

. . . . . . . . .  _ ~ - ~ - 7 ,  t 
. . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . .  - ~ 1 ~ - ] : : { :  -- - . . . . . . . . . . . . . . . .  -~-~u ~ -  

. . . . . . . . .  : . . . .  i 

. . . . . . . . .  F - ' -  . . . . . . . . . . . . . . . .  ~ . . . . . . . . . .  ~ - ' 4 t  ~ - + - 1 - - t  [ . . . . . . .  I - - i  . . . .  ~ - 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , I  . . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N- r ~ - r  ~ - ~  - ~ - . - - i  . . . . . . . . . . . . .  m i - ~  N ~ ' - : - r -  . ' ~ ± - :  I ~ 1 i ! --~- 
- . - , - - + -  . . . . . . . . .  - ~ - - ~ - . . - , - F - ~  . . . . .  ~ ~;--~ ...... r ~ - - ~  . . . . . . . . . . . . .  ~ - ~ - " ~  ~ ~ ~ i % _ - -  

~ ~ i -~- -~-~  4 ~  ~ - - I - ~ - + ~  -+- ~-R~ ~- i~-  ~-~ n . . . . . .  
. . . . . . . . . . .  T ] . . . . . . . . . . . . . . . . . . . . . . . .  - - ] - - !  / ! [ i ] - [  . . . . . . . . . . . . .  , ! i : , ' I ' I , , , :  i ! : i - i ~ - r i  . . . . . . . .  ~ - i - ~ l - ~ " -  
. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ - ~ - -  ' -  . . . . .  ~ - + - ~  - - ; - i - - ~ - ' - - {  . . . . . . . . . . . . . . . . . . .  ~ 4 - - t  . . . . . . .  ~ ~ - r l  : I [ t I ' ; '  S-I i I i ; ~ i I  . . . . . . . . . . .  L ! ~ - - ~ - I  
- - ~ - - - - - . - - - - . + - - ~ - - ~  ~ - ~ - - , ~ - 4 - - -  ~- - -~- - -  - - ~ ;  - + - - + - - -  - - . - - - - - -  - ' - - - -  " - - ' ' - - ' - - -  - - ' - - "  - - - - - -  . - - - - -  - - I - - , - - .  . . . .  ' - T - - i - - ,  ~ ' - ~ - - - ~ - -  i ~  i - - ~ - .  i r . . . .  t - ~  . . . .  ; r !  f ~ - - - + - - t  i - - 7 - - ~ ]  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i I .__ i ~ ~ . . . .  . i . . . . .  ; , i , , , " . . . . . . . . . . . .  ~ - ~  . . . . . . . .  T r ~ " i  . . . . . .  7 -  - 

--~ ~ ~ e ~ - f f  ~ ~ ~ - + , - d = l - -  i 7 I - ~ _ : ~ d  . . . . . . . . . . . . . . . . .  " - ' - ~ t - - - - - :  ~ : r l ~ ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . r -  , : ~  ~ ~ m  . . . . . . . . . .  ' - - - - - '  - i - - V - ~ : q  '~*.-#--~ ~.,+~ # , ~ - : 4 - ' - - . . - - I  . . . .  ~-- ,~ - - i -  - -  . . . .  z ~ . ~  :.  ! i i  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ - - - , - - ' - - -  ~ . - - , -  : = ~ _ T ~ - _ - ~ £ ~ R % - t _ L ~ E : ~ , ~ £ :  ~ 7 : t - -  ~ . . . . . . . . . . . . . .  - ~ ' ~ =  ~ - ~ - ~ 4 - _ - 2 ~ ' S  . . . . . . . .  , - I  ~ ' ~ ' ~ f ,  . . . . . .  ~ ~ - ~  ~ . , . , ~  ~ ~ ~ ! :  I' . . . . .  ~ < - ! ~ ! - - - - - + - ~ _ ~ _  .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ! ! - T r  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 _ t ~  - -~ ~ r £ r . . _ / 2  = t T Z ~  ::::;:2: t :  r £ ] : £  . . . . . . . . . . . . . . . . . .  2~_£_ - - ~ - - , - - ~  - - ~ - ~ - + - - ~ ,  - , - - - , - - + - - ~  . . . . . . . . .  + . . . . . .  ~ - -  - - - - v - - ~ - ~  . . . .  + - - - + . - , , - - - . - - -  . . . . . . . . . . . . . . . . . . . . . .  ~ - - + - -  - ~ - - ~ - ~ . - - - - -  ~ ' - .... t - 4 -  ~ - -  "t - - - t  

_ _ _  . . . . . . . . . . . . . . . . .  _+ .. . .  ._._, _ - + - - - ,  . . . . . .  . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ £  ~ - - ~ ' = ~ ~ ~ > :  ~ ~  7F~I = ' =  ~=~- . . . . . . . . . . .  ~ - - - _ ~ _ - = x - ' ;  ! : ! : ~ - 1 - : ~ ~ ~ ~ .  . . . . . . . . . . . . . . . . . . . .  - - -  - - -  L7£;7 2-----17£ . . . . . . . . . . .  - r - ~ - ~  - .... : - - - - ' - ' - ~ - - + - - ~ -  --'------+-----+--" . . . . . . .  -~ ' -~  - - i i  I , - ~ - - + - ~ - - ~ - - - ' - - '  - - - ~ - - +  . . . . .  ÷ - - ' - - + - - + - -  ; - !  1-- ' ,  . . . . . . .  + - - ~ - ~ - - ~ - -  

: ~ - ~  _ ~ _ _ . _ + _ _ ~  ~ _ _ .  . . . .  f_ , .~ . . . .  ~ _ ~  ~ ~ _-.2 7 _ ~ - J - - ~ =  m : 4 ~ m 4 - , ~  ~ - - ~ - z ~ - - l ~ - - : ;  . . . . . . .  i - - t - - -~ -  '. i - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ - . - - _ . . ~ - . ~ L . - ¢ z - - . - ! ~ t ; - ~ ,  - -~=~:~=~:  ~ - ~ _ ~ Z . . .  ,:. i :i: 
. . . . . . . . . . . . . . . . . . . . ,  - - - - - ~ -  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  - + - - - ' -  - + - + - ~ ' -  ~ ~ ~  - r  . . ~ ~ _ +  ....... ~ . . . .  I I i2' i ~ H  j ~ _  . . . . . . . . . . . . .  - I - I  

~ b _ - _ - i ; - - i - i - - t - ÷ - 4 - - , - - ~ ,  . . . . . .  - - ~ £ = ~ _ - ~  . . . . . . . . .  - . . . . . . . . . . .  2 . . . . . . . . . . . . .  ' -  -;7-;2 -~ " -~-  ~ - - ~ - - b - ,  

i ii~_- 

! i  . . . .  

. . . .  - - - i  

- '  - i - -  

i - : i? ! "  
~.. i . i : 2  

[ r i  .... 
T {  i ~  .... i r ] -  

N 7 " -  

:.1f:._ .... 

, - L -  ; - 4 - -  

~ i ~  2+- ! 7£ 

_ L  ' . .  L_ 

£!k=} .2i 2 

2 2 ~ £ 2  

~ - S : :  

M A P  N O .  2 

_ I _ L L L  ! i I J  , E i J _  

--~-2 =-3 F-q 7 - 3  - ~  
-~--:~-~- q_~2::~x-, 77/;_T.., 3 

- r - - z - - r - - q "  LLTj2_-2-E" - ~ 2 T  2 3 T - - ~  

4 _ ~ _ j  . 
- 2 - + _  L _ ~  Z C 2 2 , _ - Z £  & 

: I 
- i - ~ - - T - ; -  - ~ n ; - ! : c r -  ~ 2 ~ - Z = J =  

-~ ~ i - - ~ T d - - -  t 

~£~£7 3 - t - . i - -  ,_4____ 

_j-!- i--!£2_~.;~#_ ~ l  
~ q - - ~ - - ~ -  ~ i ~ - ~ - - ' - - ~ - - ' - -  f i4 -+-~-  ~ R I  

1 1 1 :  ! ~ I ~  
~ - ~ z ~ - _ ~  

- ! - ~ H  . . . . . . . .  

! I 2T~_2.-2T_. ~ , ~ -  - + - - - - - - + - - - -  
-~_~-~_ ~ . - . ~ =  
: : := r=  = ~  i~_T~7__i£7~-__,=_-_+_ 

~ ~ ~  ! i ' ~---~o2.~_[ ~ 

..... !-' . . . . . . . . . . .  : . . . . .  - T ~ . ~ ,  

! I /  _ _~_ i_ i L~I i] - 

, i i , !  i ] ;  t: 

_. ___ : = ~ _ . : : =  ~ . _ ~ ! ~ _  
' 1 ] i 

~ ~ - - ~ F ~  - ~  , ~ t -  

- ~ T I T T F [ I '  I .  ~ ! -  

~ - ' - - r - - r l - T m - q  ! ~ .i ' i i 

I i l l / l l  I I ~ 

I ,:i 

! i :  

k : ,  

I 

i 



To: 

From: 

AMERICAN SMELTING AND REFINING COMPANY 
Tuc s on Ari z ona 

November 8, 1965 

J. H. Courtright 

Jo H . C .  

1 2 !965 

READ AND RETURN . . . . . . . . . . . . . . . . . . . . . . . . .  

PREPARE ANSWERS __.HANDLE . . . . . . .  

" FILE,, ,~_f/___. INITIALS------.----..,-'-- 

M. R. Stauffer 

Initial Drilling 
Sept.-0ct. 1965 
Willc~x Project 

During the latter part of September and throughout 
the month of October, drill holes W-l, W-2 and W-3 were 
completed. Hole W-4 was drilling at 762 feet the end of 
October. 

Drilling commenced with hole W-I on Sept. 24, 1965. 
This hole is located about 50 feet north of the old water 
well site where copper oxides were noted in churn drill 
cuttings. Bedrock was encountered at + 242 feet in a 
bleached, hydrothermally altered volcanic porphyry. The 
base of oxidation is placed at ± 392~ No copper oxides 
were observed. 

Rock cored in the sulfide zone was a light gray to 
green moderately altered volcanic porphyry carrying up to 
59 very finely disseminated pyrite. Chalcocite occurs as 
thin coatings and crusts on the grains of pyrite. The 
hole was bottomed at 581.0 feet. 

Hole W-2, drilled mainly with rock bit, indicated 
bedrock at + 450 feet and the base of oxidation at + 600 
feet. This rock was very strongly chloritized, and carried 
2 to 3% sulfides as very finely disseminated pyrite. Traces 
of chalcocite were observed in the gradational oxide-sulflde 
contact zone from 576 feet to 582 feet. Core intercepts 
show the rock to be a weakly altered andesite porphyry.witho 
scant feldspar phenocrysts. This hole bottomed at 662 
feet. 

Hole W-3 cored quartzite from bedrock at + 80 feet to a 
total depth of 294.5 feet. The rock is conslde--red to be a 
quartzite member of the Precambrlan Pinal schist. This 
quartzite is strongly sheared and fractured, and contains 
numerous intercepts of fine grained, flow-banded volcanic 
porphyry with both quartzite and porphyry inclusions. Both 
the quartzite and porphyry are cut by strong specularite 
veining. No sulfides were observed. 



Mr. Courtright -2- November 8, 1965 

Hole W-4 encountered bedrock at + 465 feet in a hard, 
weakly altered andesite porphyry. Chloritization intensity 
increased with depth beyond the base of oxidation at ± 600 
feet, but is considerably weaker than that observed in hole 
W-2. Pyrite content is estimated at less than 1% very finely 
disseminated. No evidence of chalcocite enrichment was noted. 
W-4 was in progress at 762 feet at months end. 

Correlation of cores with results of outcrop mapping in 
the Circle I Hills to the north indicate the volcanic porphyry 
of the drilling area to be a series of andesite and dacite 
flows, with weak to moderate hydrothermal alteration. These 
are locally coarse grained, approaching an intrusive texture. 
They include blocks and fragments of the Pinal schist, and 
are themselves intruded by Laramide granite in the Circle I 
Hills. 

Drilling procedure so far has been generally to rock-bit 
through gravel overburden, take spot cores to establish bed- 
rock and base of oxidation depths, and then core, with wireline 
equipment, enough footage to afford an evaluation of alteration 
and sulfide mineralization commensurate with the goal of an 
initial drilling program. 

Results of assaying and a breakdown of contract drilling 
costs are shown as follows: 

Dep, th 

242.0 - 451.0 

451.0 - 543.9 
543.9- 581.0 

W-1 

Interval 

2o9.o o.o5 
92.9 0.17 
37.1 o.o4 

W-2 

Depth Interval 

462.0 - 466.3 4.3 0.08 

~7 6.0 - 582.0 6.0 0.i0 
08.0 - 662.0 54.0 0.05 
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H A W L E Y  a 

t7OO WEST GRANT ROAD 

Regist.emd Assayers 

H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  INC. 

TELEPHONE 622-4836 POST OFFICE 80X 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  L E A D I N G  ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Doui~las, Arizona; A,.SARCO, El Paso. Amarillo, Texas and Ha~en, Arizona 

ACC: ASARCO - STAUFFER 

Gold  S i lver  Lead Zinc Mo.  
I D E N T I F I C A T I O N  ozs. ozs. % % Q/o 

#l 

#2 

#3 
#4 

~5 
#6 
#? 

#8 

462.0 - 466.3 

576.0 - 582.0 

608.0 - 616.4 

616.4 - 625.9 

625.9 - 635.8 

635.8 - 644.9 

644.9 - 654.1 

654.1 - 662.0 

r~REPARE 

~ILE . . . .  

REMARKS: 

) .  

Coppe r  Ox. Copper 
% % 

o .o?8 

0.104 

0.052 

O.052 

o.039 

0.052 

0.065 

0.052 

~EAD AN~ RETUR~ 

~ ,NBWERS 

~ ._ INITIA 

Analysis 

vJ-~ 

r,a.a"- :" 

e~.° Z.. 

=,.~.. 2., 

,=V"" 

, , /-3- 

~r. M. R. Stauffer 
American Smelting & Refining C 

P. O. Box 5795 
Tucson, Arizona "Special" 

V 

~I"LAi~IDL 

.$ 

~m -~,C. 

/ 
m 

/ -  

Preparation $ 6.00 
Ana lys i s  $ 1 4 . 0 0  

CC: 

ADD: 

CITY: 

ADD: 

CITY: 

I Date Spl. I Date 

R°%v°i4 65 l c°~P=IO_:L9_65 ITuc328563 

$ 

20 ° O0 
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BLASTING 

METER BROTHERS DRILLING CO. 
Core D~lling C~r0kmtt.om 

J. H . C .  QUARRYING 
TUNNI::UNG 

6- 1£$5 

R-~te 7, Box 945 4001 F- Illi.ois Sl=eet Pko., 327-8268 Tu~o., A~z~a 85714 

December 2, 1965 

Order No. T-5570 
Sept. 171 1965 

American Smelting & Refining Co. 
P.O. Box 5795 
Tucson, Arizona 

In account wi~hMetler Brothers Drilling Company for drilling your 
Wilcox Project, Cochise County, Arizona from 1-30 November~ 1965° 

Hole Noo W-4: 

20.0 ~ t .  Continous Coring, 777-797 

Hole No. W.5: 
i 

429.0 ~¢. Rotary Drilling w/rock bit 
18.0 - Reaming 
9.0 hrs. Spot Coring 

53.0 ft. Continous Coring~ 447.500 
63.0  " " " 500-563 
8.0 sks. Drill Mud (mixed} 
1.0 ¢' Ce llex 
1.0 " Dex~rid 

Hole No. W-6: 

398.5 ft. Rotary Drilling w/rock bit 
23.5 ~, Reaming 
16.0 hrs. Spot Coring 
78.0 ft. Continous Coring, 422-500 

I~9.5 " - " 500~689.5 
16.0 sks. Drill Mud (mixed) 
4.0 " Cellex 
2.0 " Q Broxin 
2°0 hrs. Casing Time 

Hole No. W-7~ 
385.0 f¢. Rotary Drilling w/rock bit 

- -5 .0  " Reaming 
6.0 hrs. Spo¢ Coring 
7.0 sks. Drill Mud (mixed) 
1.0 " Cellex 

16°0 hrs. Standby Time 

6.25 125.00 
i 

2.75 19179.75 
2.75 49.50 

20.00 180.00 
5.85 310.05 
6.25 393.75 
2 . 5 0  2 0 . 0 0  

33°23 
21.58 

2 .75  1 ,095 .88  
2 .75  64.63 

20 .00  320.00 
5.85"  456°30 
6 ,25  1~184.38 
2 . 5 0  4 0 . 0 0  

3 3 . 2 3  1 3 2 . 9 2  
15.74 31.48 
18.00 36.00 

• ill 

2 .75  1 , 0 5 8 . 7 5  
2 .75  13 .75  

20 .00  120.00 
2 .50  17o50 

33 .23  
8 .50  136.00 

1 2 5 . 0 0  

2 ) 1 8 7 . 8 6  

3~361.59 

1 a 3 7 9  o 2 3  

TOTAL AMOUNT DUE $ 7 ,053 .68  

J 

/SA  c 

E&OE 



A~CAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

December 8, 1965 

3. H .C .  

OF.C i 0 1%5 

TO: 

F~D~: 

J. H. COURTRIGHT 

~. R. STAUFFER 

DRILLING PROGRESS 
NOVEI~ER, 1965 
WILLCOX PROJECT 

During the month of November four holes were completed. 

Hole W-4, begun in October, was drilled from 777.0 feet 
to bottom at 797.0 feet. The rock cored was a hard, weakly 
alfred audesite porphyry with less ~aam 1% sulfides as fimely 
disseminated pyrite. 

÷ 

Hole W-5 drilled through gravel to bedrock at - 350 feet 
in a soft, altered audesite with local strong limonite after 
sulfide veiulets. Below the base of oxidation at -+ 490 feet, 
the rock was moderately sericitized, and contained about 5% 
sulfides as pyrite. Neaker alteration, as clay and chlorite, was 
found from 546 feet to the bottom a~ 563.6 feet. No chalcocite 
was observed. 

Hole W-6 encountered bedrock at -+ 410 feet im a soft, bleached 
andesi~e with locally strong iron oxides. Some of the limonite 
appea~ed to be iudigenous and "live". At about 561 feet, ~he rock 
graded to a gray ~o red dacite porphyry which was locally altered 
to clay. At 641 feet, contact was made with a soft, ~eathered", 
medium-grained granite. Alteration in the granite appeared to be 
essau~ially supergene, imdicatiug that the gramite pre-dates the 
overlyimg volcamics. Fractures in the grani~ are coated with a 
black mixture of iron aud pyrolousite. No sulfides were observed 
to the fimal depth of 689.5 feet. 

Hole W-7 found bedrock at +- 250 feet. Spot core recovered 
was a dark red to purple amdesite laced with numerous calcite veins. 
The audesite is hard aud not visibly affected by hydro~aermal 
alteration or miueralization. This is not ~o imply that the volcamic 
is post-mimeral; rather, it is outside ~h~ limits of hydroth~rmal 
alteration. Final depth was 391.5 feet. 

Assay results available aud a chart of monthly drillimg 
costs are shown as follows: 



Mr. Courtright ~ /  -2- k~,.~.cember 8, 1965 

Hole 

W-4 
W-4 

W-5 
W-5 
W-5 
W-5 

Interval ~_~ 

698.3-707.0 8.7 0.05 
789.7-796.8 7.1 0.05 

468.5-476.4 7.9 0.06 
486.5-495.4 8.9 0.03 
495.4-504.4 9.0 0.01 
550.0-559.1 9.1 0.05 

November Oont~ac t Dril!ing Costs 

Rotary Drilling 
Spot Coring 
Wireline Coring 
Reaming 
Casing Time 
Drilling ~d 
Additives 
Delay Time 
Total for November 
Total to Date 

W-4 W-~ W-6 I W-7 Total 

1,179.75 1,095.88 1,058.75 3,334.38 
180.00 320.00 120.00 620.00 

i25.00 703.80 l, 640.68 2,469.48 
49.50 64.63 13.75 127.88 

36.00 36.00 
20.00 40~00 17.50 77.50 
54.81 164.40 33.23 252.44 

I~6~00 ~6700 I 

125.00 2,187.86 3,361.59 1,379.23 
17 ~094.57 

MRS/pJ c - A~achment 
cc: WESaegar~, w/ a~ach. 

M. R. STAUFFER 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

December 27, 1965 

J. H . C .  

i3EC 2 7 i£,65 

TO: 

FROM: 

J. H. COURTRIGHT 

M. R. STAUFFER 

Drilling Progress 
December~ 1965 

Willcox Project 

During the month of December, two holes were completed. 
Drilling operations were terminated with the completion of 
hole W-9 on December ll, 1965. 

Hole W-8 was drilled with rock bit to 349.0 feet. Study 
of cuttings indicated bedrock at + 340 feet. Spot core taken 
from 349.0 to 353.0 was a dark re~ to purple andesitlc ag- 
glomerate with numerous calcite veinlets. The rock is hard, 
and shows no alteration effects other than chloritization of 
certain inclusions. Neither sulfides nor limonite after 
sulfides were observed. The hole was bottomed at 353.0 feet. 

Hole W-9 was drilled with rock bit to a final depth 
at 658.0 feet. Bedrock was intersected by spot coring at 
412.0 feet. Core recovered indicated the rock to be a 
soft, bleachedj iron-stained volcanic porphyry with strong 
clay alteration. A good proportion of the iron oxides is 
indigenous, possibly after specularite. In terms of alteration 
and iron oxide distribution, the volcanic pgrphyry in W-9 
is notably similar to that found in hole W-b. 

Results of assaying and a breakdown of contract drilling 
---- costs for the month are shown as follows. A summary of drilling 

resultsj performance, and costs for the Willcox Project will 
be submitted after all available information has been received. 

ASSAYS 

Hole Depth Interval 

W-6 419.0-428.0 9.0 0.12\ 
W-6 616.4-626.0 9 . 6 0 .  --34 • &% 
W-6 647.3-658.8 ll. 5 0.07 



Mr. J. H. Co~tright -2- 

December Contract Drilling Costs 

Rotary Drilling 
Spot Coring 
Reaming 
Drilling Mud 
Additives 
Delay Time 
Total for December 
Total to Date 

December 27j 1965 

W-8 W- 9 Total 
959775 1,787,5o 2,"747 'e5 

#0.00 220.00 260:00 
22.00 22.00 

15.oo lT.50 32.5o 
42.59 42.59 
8.50 8=~q 

~S/cj 

M. R. Stauffer 
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z :,4. /z.3 

zz.b /4-1 
~z~,T /~1 
~'zz. ~ /To  

<62. ? 0 /f4", 

~'3 aT  I I  f¢ 

pp~ 

/o 

o 

3 
7 

/o 

o 

I( 

/t 

jr 

3 

T 
o 

o 

o 

o 

0 

T 

I o  

7 
:'I 
3 ~  

? 
/ 0 

8 

7 

g 

T?, 
q'~., 

• oo.~- O. 7- 

~r-r. 0 . /  

-7": o.z.  

.Oob" O. 2. 

7-,. o. I 

--Ft. o./ 

.o o.~ ~ o. 7_ 

-F:. 

-,. 

TZ 

0 . 2 .  

0 .7-  
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DATE STARTED ~'" / ~ - 6  4- .{ 
DATE COMPLETED ~ - "  ? -  ~ ~ 

Re - ,. ~ot, d 

DIAMOND DRILL A S S !  

COORDINATES COLLAR ELEVATION 

Footage  

From To 
Interval 

Measured % Hole 
Core iRecovery Recovery Size  

S.G. Sample 
No. 

# cl.y. / 7 o & 4 .  
7 o~..4- ' 7 /S .  

71d; ~ "7z7. o 

qzT .O T3T.  o 

q 3 7 . o  q ~ . o  

T¢~.o Ts~,'7 

& 
II. 3 ~ 'Y,f ~, L 

/I. z. -~- ., 

I0.0 ,. 

11. ~ | " 

~'.~I ~I " 

sl, 

~ .~o ~" 

~3 /o 

~'317- 

~ ' 3 z 3 1  

LOG 

p p ~  pp/v~ 

Ib-b" 13 

I~3 ? 

I ~ 3  ? 
y z~ lo 
I(~' I/ 

SHEET NO._.~ ~ 

HOLE ~o. S E/-1 - .2.  

BEDROCK ELEVATION 

sfJ, '~- 
//,, #~ 

I 

,Co....s ~ o .  

m 
m 
m 
m 
m 
m 

L 



DATE S T A R T E D _ _ . _ ~  - 1 7 -  ~ 

DATE COMPLETED , . .~  ,b-" (o 

COORDINAT F.~. 

DIAMOND DRILL ASSA!IOG 

COLLAR. ELEVATION 4" Z .5 0 

SHEET NO.~ 

HOLE ~0 -5-£ H- 2_ 

BEDROCK ELEVATION 4"/D 

Foot~ge  

F r o m  To 

0 / a -a .  o 

l .~-o. o I ~ O . O 

I ~, v . o I g, .F. o 

/Ty:.~- i / s ' y : . o  

I~a~.o  194-.0 

/ 'yq--. o i z v 3 3  , 

Z l ~ - . ' ~ ,  7 z ~ . z _  
~v_4-. z ,  z ~ . 7  

3 ~ . ' 7  , z q 2 . 4  
e4- .~  .4- z y z . u  

' I 

a b l .  a ZTo. f 
! 

a 7 o .  I , ? ~ q S . o  

z 7 7 .  o ,  e ,'a.7. ? 

z g ~ .  7, z 7  e - . ~ -  

Zg& ~-, 3 a-~.7, 
3 a z , . 7  , 3 o ' 9 .  I , 

Y o T .  ~ , 3 / F .  e_ 

3 z ~ . ~ -  3 3 q .  g 

3") t  3 . . ~ -  3 a-z. 8" 
i 

3 & / .  ~ 3 ~ .  (, ' 

3Za- .  ~ S?~-.z_ 

5 9_~': • 4-o4. ~- 

4-'a4..s- ~ / ¢. ~, 
ff--( 4 . (  4 z 4 . o  

4 a  @. o 43Y.. 7 

4 3 3 .  "7 4 - 4 3 . 7  

¢-a-3. z 4 a / . 9  

"qL, /. q ,  q 9a..(, 

#-9~. /. q'~ro. 7 , 

~ ~'" 7 ,  "¢-- t 'y ,  v , 
4 2 ' 7 .  v 4-?& 4 

,~,-~, a .  o I .y / ,~ .  ~¢ 

,5- /~ ~ ~ ~-z .z .  z- 

~ ' z z . z  ! ~ - 2 1 , ~ ' ,  

' M e a ' s u r e d l  qt " 
[nterv~1. Core  L-- " Hole Sample  

R e c o v e r y  r ~ e c ° v e r y  S ize  s . G .  No. 
! i I I 

• I 

...',': o : , ; H e  , 

i 9._,-; .. 

i 

' 7 . 3  , ; " , ~ ' a 7 3  

/ / -~  i "1,: ; " , 

' I 

5¢" ~I i - . . :  , , ~¢ z. 7.~" 

( . .q  " .. ~'z76 ,  

d . d ,  , t~ , , .  , ~r-v7 
~-'. Z- .. g ~ - 7  8" 

! ! | i 

F .  4 - ,  i , , ~ < z . 7 9  

~/. ! .. ge_ 8-o 

i . .  ~-z 8~- ~ . . . 3  , ! , , .  

~'. 7 ,  ; , ,, , ~e .~ -~  

. % . 3  , , .  ~ z  ~q-.- 

?. q- ~- z ~'7 

/ o .  [ )'~ g 2 .  q l  

"¢ ~1 % 7  x) ,. g z q 3  

9 . f .  8 z  qa ~ 

• ' J 

~. 7 .  , fcz_.tq i 

i v .~  i ~,z.q~ i 

~.~. ~ ~299 

9.4- i 8 " 3 a - ~  

9 " c i  i ~3o, l 

? ' * i  • . .  ~ ~ ' 3 o 3  
I 

9 . ( .  I ' "  ~ ' ~ "  ~- 
9.3 , . .  8 3 0 - ~  ~ 

Co_ 
p p  H, 

&e_ 

/I,4 o # .  .¢~ 
P P ~'~ ,_ ~ . .  o~. 

M c. ,  

~ - ~ ,  ,7 .,,oo~- 0.3 

3 7  

7~" 
/ a  (,, 

/ ( o  

/o?... 

9 j  

/o g/ 
"7"7 

3 ¢ 7  

/ ( 0  

/ z ' 7  
~9  

/ ¢ 4 -  

z / ? -  

9 7  
1 2 q  

/ 3 Z  
/ ' 7 ( .  

2 4 " ~  

/ P 4 -  

9 ' ~  

/ I  ! 

1 2 o  

/ / 4 -  

/ 0  

17,- 
/0  ,,ao..s~ o. 3 

II 
/Z 

14- 

13 i 

(,. 

Io  . 7 7 .  a . ¢ .  

7 

I 
0 

0 

# 77. ~ . ~  

0 
.5 

2 

E 

/¢  7-~. 0. z- 

/ 3  

"7 

'7 ! 
d, i 

(, -~ .  o . /  

4- 

. 5 " "  , .'30.5 ,o. I 

L 3 , , ÷ ¢ . , . , - ,  e t a / .  I 



DATE STARTED _ _ _ ~ - 3 0 -  ~ 4"- I 

DATE COMPLETED ~"- ~" ~ ~ ~- 

COORDINATES 

Footage 
I n t e r v a l  

From To 

0 /d /~, 
/d 2 o  
Z.o 3,9 

30 4~ 

,, :o 

_______.~a_ 7o 'W 
, ? o  ~ro 

c]O l~-0 

l i t ;  [ ~ o ~ i ,  
i.______~o_ i z ~ 

~o~ %~ 

Measured 
Core 

Recovery: 

% 
Recovery 

Hol e 
S i z e  

~'~ I (., Eo.7- 

z .& ,  

D I A M O N D  D R I L L  A S S  

z~/',L,/,. J 
COLLAR ELEVATION 4" ~-" c~ 5 

SHEET NO,._~ ~ 

HOLE NO. -5 z~ H-.5 

a s #', ". ='t* J 

BEDROCK ELEVATION ~LZ g9 7 

S.G. Sample ~ A ~  
N o .  pp,'~ p:/~, 

~3 
77 

f i t  
9 (  

}o/,, 
/2- 1 

4- 

3 
4- 
/ 0  

4- 
4- 

3 

i 

, i  

f 

O f "  

/ / / / ~  I - - - - 7  . . . . . . . . . . . . . . . . . . . . .  

! 



t= 

DATE STARTED 

DATE COMPLETED 

DIAMOND DRILL ASSAgLOO 
SHEET NO,_~_.~ 

HOLE N O . . ~  X, H~" 

COORDINAT ES 

Footage 2nterva] 
F r o m  To 

; ~-z.~" ~ ?i.,~ i 
6, "# / • '~ ~ . ~  i 

.... /. ~&. ~ 7~i,z ~ 

7 / , ~  3 ? z.C j "  
? z s - . s  7 : ~ z  

7~ z .~' 7 ~-z, ~-i 
7 6 2  Y 7 ~ , / . ~ I  
")&~.el q q l . ~ - :  

7 ?I. -~- TT~. 

7~.+ ?V~,) 
T~qo. # 7 9 ~ ,  o 

?,~I~.o ~'o6. 
. ~'O(o.O ~ ( ~ "  9 

~z~ ~ 3 ÷ .  

q.l 

7"I 
+.el 

7.÷ 
~ . I  

/ ~ .  ~- 

'2 .3 

/ o .  e, 

?.'7 
e/.9- 
9 . ( o  

? .7  
?.°L 

/ o .  
? , ~  

=/.el 

Meaeured 
Core' 

Recovery  

~e .., d 

I U 

~o 

LLPtov, ~_ +. / 

% 
Recovery 

Hol • 
Size  

COLLAR ELEVATION. 

Sample 
S.G.  No, 

c~ 

#w 

/,'~ w~ ~ ' + / ~ -  2.3'3 
,. ~4 t.X" //d- 

" 8+-# T 3 o 

,. ~,qL/~, / z  71 

,, 8 ÷ / 7  ~ / i  
, ,  1 / @ z ~  &la- 

,, T4-z_ { / , 2 7  
, ,  , ~  ~-  ~ - ~ ,  

,, ~ '÷L.  (. ~-o ~" 

,. ~ ÷ ~ T  ~ ÷ 3  
., ~ - ' ~  ~'z ;3~ 

• . ~ ÷ ~ 9 '  -% ~ z / +  

.. ~'+T I ~ l÷l,.o 

• " ~'4-7z.. .~" ~zo 

. ~7q- '~I~ 

BEDROCK ELEVATION 

/@ 

& 

3 

~- -/?. o.I 
/3 

/3 
23 

/z_ p o ~ -  I. I 

1o 

IZ. 

4-  , o o  ~" I o 

/ 



A 

DATE STARTED - ~  + I 
DATE COMPLETED -5-- ~ -5" & 4-- 

COORDINAT ES 

D I A M O N D  D R I L L  A S , S A I L O G  

COLLAR ELEVATION ~[ 2 Z O 

Footage 
~terv~  

From To 

0 z÷:o / 
2 4-a. v 2 7 : a "  ,4 
29a-., 2(:l O a:2- 

z . , '1.o z ? a . ~ ,  7.& 

a qo. b 3~0.~,  /o. o 

3coo.& 31a.3 ~. 7 

3 io. 3 , 2 z o .  i 7. 

3 z o .  I 3 z ~ l . ~  el.7 

3zq.~ 3 3 q .  E ~,4- 

3 3 7 .  z 2 ":~.o  ~. g 

,.? 4-q. o 3.Y?, 5' g-', ~' 
3 5 9 . 8  3 Z->- 3 9.2," 

3&K3 37aTZ q.~l 
. S 7 :  z 3~ ' / • ( .  L~ f- 

37:/.&, 3 ' 7 / . 9  / 0 . 3  I 
3~  /. ~ 4~Z.~/  /o. ? 

4oz. 2 ¢ / I .  q ?. I 

~//. ? ~/s. :. ? "7 

4-/9. I. q z  7 , 6 -  7. 7 
+zT, J ÷~7.~ /o. 3 

+37. 8 4 4 q .  ~ I Z. o 

449 .  ~ ÷t .o .4-  /o. ~. 

q~,o 4- 4 7 a . ~  /o .2  

4 7 a .  ~. 4 7 q .  / ¢ .5  

4?o.g, 4-q'7. I ~'. s-i 

q-7¢I./ .5-0 ~:. z_ % I 

~-,~ ~-. z 5-/8.7 l a . ,~ - 

, y / y ,  ? : - z , ' .  4- ? .7  
:z g.4- ~ 3 7 .  7 9. ] 
. :3 "7. 7 .r6,~'. z /a  . .;  
..¢-~ ~'. z .s-~-y ~ io. 7 

,:-I-~:. 7 ~-&.g. ? q. ~ 
s ~  ~'. 7 ,>-9~. 4- ~l. 7 
5-') ~. ~ j - y : .  9 7 . 3  

5-~a'7. a- &oT.  ,-, I Z. I 

~07.6 61.~q o 7.4- 
~ : . ; . v  a z c - . d  ?,K 

( o ~ - .  ~ 69q-.-¢" q, 7 

& 3 4-..: L, 4-d-.~l i /.,¢- 
~ 4-,s':. 7 g . ; . ? . q  / : . o  
a ; ~ - £ 9  6,a./ :  a' '~.q 
; ~ a - .  g c 7)-. '7 ?.9 

Measured 
Core 

Recovery 

% 
Recovery l 

7 - . I  

v #  

Hole S.G. 
Size 

. /  

, , 

, .  

: * -  I 

t l  

Sample ~,~ 
No. 

~9 3 7  ,>-/ 

g~ 4-0 5-0 

g~ # f  J-z 

g#. 4z ÷~ 

~3@3 37 

f:~ +4- a-3 

~94~ 3 l 

~ 9 4 7  3 :  

~'2 a'o 2 3  

$'3 ~- t 3,~- 

g3 a-"-: +~ 

~:.9D~ 4-: 

2 3  ~o  9o 

y $ ~ t  g t  

~3  ~ z. t . : ( -  

s~ :, 3 3 y  

~3  z,4"- 33 

~ ' ~ , ~  94- 

f9 ~,7 33 

70 

l; ;; 7/ ,.ca.. 

~'4-/I 3 /  

~'4-/ e._ z ~  

g4- /..3 ~,o 

SHEET NO.___~_~ 

HOLE NO H- 4- 
,5, ~,L. ,7%d 

BEDROCK ELEVATION 3 9 ~ 49 

PP"~ ~. ca. 
0 # 

13 -~ .  o. z. 

I?_ 
)¢. 

q 7-,. 0 . 3  

1 3  

7 
Io 

8 , 0 o ~ -  o. 3 

lo 

t3 

7 
19 -F~. o. 2_ 
/ y  
/ ~  

I z  

14- 

/3 -Ft. o. z_ 

12 

2 
14- 

7 
g, 7-:. O. I 

IZ  

.3 
) :  

S 

4- 

IZ 
j- 

/z 7-;. o. Z, 
,.% 

/ )  

2 
9 
4- F : .  o. # 
4- 

/ 0  



DATE STARTED - ~ '  Z~,- 6 1 
DATE COMPLETED ~ - I/- ~,,e~ 

COORDINAT ES 

Footage 

From I To 

O / 

2 . / / . 0  Z z o . 7  

~.zo. 7 z 3 / . o  
2 3 # , o  24--/..D" 
24-/,..J- 2 d / .  Z" 
? d / .  z 2 ~,/. z. 

2 <, ~.__.____Az ~. ? / .  z 

~. '7/. & F. 2 / . o  
~ ' / , ~  2- 9o.4- 

~ S ~ 4 -  ~ o,~ ...._.__.._.....~ 
3oo .  7 _.~/a.~ 

3 z o . /  5 2"~. 4- 

3TI.q- 3~'a. ? 
3 7o...~ 

37o.  3 ~ ? ~ . 3  

4.~ y.__~ 4 / a - .  

4-- /~ ~ 
~zz, a 

4 , o ~o. o 

4~d..~..~ 47.57 >" 
4 7  ~'[ .5- 4 7  ~". o 

~7 ~'. 0 ~y l~_~  

Y/~'. zl 5 z 4 .  ~/ 
S Z 4 - . ~  
5"~3.'Z d 4_3..3 
d43.3 _¢'5.~. ~' 
S 5 : ~ 1 5 ~ - 3 .  7 
-¢'~ 3._7_ 574- .  / 

. , (?÷ .  L 
% 8 4 - 5  394-. 9 
.3"94- "1 ~, ~ b-. 3 

2 

DIAMOND DRILL A S S ~ I  O O G  

£s¢,' , . ,o#,d 
COLLAR ELEVATION q" ~/,~-- 

Sample 
No. 

~'4"7~ 
g4 T'7 
g 4 7 ~ '  
Z'C- T9 

~'4-$" 1 

$-4-3" 
8"4~4 
~'4- 8.s- 

¢4"~'7 

"~4-? o 
~',/- 9 I 

SHEET NO.._~_~ 

HOLE NO, -~'E / ' / -  ..~ 

Eot1~,.#o~ 
BEDROCK ELEVATION 4kO/ 



DATE STARTED 

DATE COMPLETED 

COORDINAT ES 

Foot&ge 

F r o m  To 
Interval  

Measured 
Core 

Recovery 

~ o ~ s :  3 (o/.,.s". z 

~(~-. z #z¢- ,  7 

~ z ÷ . 7  # ~ 3 . 7  
3 3 .  < ~÷.o 

& ÷ ÷ . o  ,~ ~- z .  7 
(,, S" z .  ? # / , 3 .  (~ 

6 F 3 . ?  /,, 9 4 .  o 
& ?¢-.o '7oq. # 
"7 o ,~, T / ÷, ( 

914.1 ? z,r .  ~- 

7 2 ÷ . J  T3,~. 2. 
Zs÷.z 7,7-.) 

. . . .  7 ~ ~ J G~-- J ' 3 
7 J ' 3 . 3  T b 3 . T  

? b  3 . "  ' 9 9 ~ . /  
T T 3 .  T F 3 . T  
T ~ 3 . ?  7 7 ~ . /  
? ? 4--, / ~04-. 4- 

I 

~'o ~-. 4 ~'~ 4-. o 

F / 4 - - .  0 ~ 2 - ' q .  / 

g2"4-,  I ,  g ' 3 3 . 9  
g 3 3 . . ~  2 ~ a . /  

4 Z .  I ~'_s'z .4- 

f f T o . b  ~°~'o.T 

T ~,~. 7 8,7 o.ct 
,~'ga. ? ?o / .  
?oI ~, ? / / . 2  
G / /. ,~ ? z /..~- 

' = /2 .4 . . f  9 z  ~ . ' 7  

?.'9 t c#. ,>- 
~ : Z . '  ' 

I I 
to :  / I i 

~"~l i 
/o. 7, , 

/ O . O !  I 

/0"31  I 

/ ~ ' / i  i 
/0"I i i 

[~'O ' I 

I~.÷, i 
9. q i 

IO 

!o .¢ -  '~ 9. #- i "<~ i 
/#.~ ', ~ ~---~ 

g. (o -,~-~ 

IO.~ ' ~ - >  

i ! i 
~'.2. 

! I I 

/ 0 " 3  1 l I 

~i~' / i I I 

I O . l [  l l 

/ O . [  I ' ' 

/ 0 .  Z~ I I l 
/ a .  ~ I 

I I I 

/ 0 " [  l ! l 

/ 0 " 3 l  I I 

LY,, ¢-¢- ,,,-, 9 e ~,, 7 

% Hole 
Recovery Size 

°' i 

I 

I 

I 

I 

I 

I 

( '  I 

I 

I 

! 

I 

I 

! 

I 

D I A M O N D  D R I L L  A S S @ L O G  

COLLAR ELEVATION 

S.G. Sample 
No. 

~5-/7 

~2- I 

~ t_ . .  z. i 

~'>- z ~ -  l 

~'.~" ~-4- 

S'~-.s- 7 ,  
~I~'3 , 

g'~- ¢v 0 i 
~'a-bl , 

0.._ 
pp.~ 

n ? ~ 4  
!/5".37 

7 ? ?  
/ z - S /  

~'4-÷ 
,,7÷~ 
b 2 - T  

6,/- 
Z. Z S  

2 q ~  
z ~  

z I'7 
-~T~'S 

~'4,, / 
6 o o  

177 
Z~'Ti 

S9j  

÷ Z b l  
b 5 3  l 

~ 5 1 ,  
.~ 7 "f--, 
l q3 ,  
Z- / f - ,  
I~T,  

._J 

SHEET NO.~ 

HOLE NO..5~ H "  S 

B E D R O C K  E L E V A T I O N  . . . . .  

pp,.,,. .~ . -~ i . -< , j ,  i v  

I I I I 

I i l i 
o j  i 7 7 . ,  o. / 

~ I I I I 

• ~ i I I 

"~  ! I ! 

/ 0  i i i 

0 t i ' ~ ' i  0 ,  I 

~' I i i 
0 i l I 

/ ~ l  i i 
o ~ I ,00>- i  0. Z 

J 

0 
1 
i i i 

0 i i i 
I 

3 i I i 
o , I,o~9s, o , b "  

0 

0 

o 

0 

0 

0 

o 

0 

q 
0 

0 

o 

o 

o 

0 

~ , ; o . 3  

"7-r, , 0 . 2  

.QOS, 19. y 

l; <~: 



DATE STARTED 

DATE COMSLETED 7 -  ~ ) - 4, 4- 

COORDINATES 

D I A M O N D  D R I L L  LOG 

COLLAR ELEVATION 4" ;" b~" 

X O L E N O . . / E f t "  &, 

BEDROCK ELEVATION 3 '7 / '~ 

Footage  

F r o m  To 
! 

o zd÷.z 
2 S 4 - .  ~ 2 & ~ . G  
~( ,G  .& 

Zq~,. 'e" 3 o ~ . 5  
3 0  Z,. &" 3 / ~  . 4- 

3 i&  .~ 3 z& .S 

.3 3 ~ .  3 3 ~  .3 

3 ~>z.. 3 3d&. <. 

3%&,4 3~G.3 

3 & # , . 3  3T~. ~ 

3 ~ 3 . ~  3 Y 3 .  

4 / ~ . ?  ¢ z 4 .  o 

4 3 .~ .6  4 ~ 1 . 3  

4 - + 1 . 3  ¢--#-?.4- 

,. @?~ .~ ' ,  4-~'/. a 

¢ 71 .3 ,  .~-oo. o 
, . s -OO.  o .  ~ -  I I .  ~I 

~-#1.  7 ,  .~-2 ÷. I 
s-.~ ÷. I .S3  4--. ~ 

a - 3 ~ - . ~  ~ -  ~ o 

~ " 7 , J ,  6"6, ~ ' . 6  

S ~I z . I . ~ ~ z .  '=l 

( . o Z . 9 ,  I_ ,11.  4- 
L / / . 4 ~  ~ z f .  ? 

i 

. L<, z 3 .  ~7 Z / . ~ -  

( . 5 1 .  z & ~ z . ~ "  
& ~ z . ~ ' ,  & 9~.~L 

I n t e r v a l  
Measured % Hole S.G.  Sample  

Core  Recovery  S i ze  No. 
R e c o v e r y  

| | | | 

____21 " X ~ .  
/ 1  i t  

" l 

q.  7 " 
," 

l o .  L "' 
'" 

I ~. o _ . ~  '" ~ ~" 2_~ 

~ . 7 " - ~  , 

I s . S  ~ I 
9._~&____~ " 
Io I ,. 

q. ~ __ .___~  .. 

? . 7 . _ _ _ _ ~  

Is. I ~x~L 
8. 3 ___~ , '  

6 . 4 -  i,~ , , ' .  , , 

I o . I  , ~ 'i 
~ ' . ' 7  , .~= , . ,  ~ , 

II.? , ~. , " i, , ~ 5 ~  

I & Z. ~'~..~ ' " ~  ,, 
. . . ,  , 

. .  

l l . b ~  i ~ ~. . .  

13.o 
i i i i i 

/ 0 .  ~" , . . . .  

i o .  LI  , i " , , 
I ? ' . 5  i ,  , , , , 

?. ~" .~ . . . .  ~'~,a 3 
I z . ?  , ~ ' ~  , , . ,  , , 

~,. ~ ~'< ~ .. i 
i ~ . .~.  . . . .  

I I .  3 ~ , _ ~  , , ,, , , 

I I . C /  : , -  , , .' , , ~ ~of 

O l D  ~ 

~ 5 ' - / 6  i L I ~ ' o  . o 

p 

_ ' ~ . . . _ _ _ _ . . . ~  _ _ . . _ . ~  

2 .1o i  o 

V s ~'?. . m z l  . 4- 

4-) 

.3 

7 



DATE STARTED 
DATE COMPLETED 

COORDINAT E.9 

Footage 

From t To 

t 

; Core 
Recovery 

7 o(~. to 

7o&.b_ q/"7.  q 
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DATE: January 29, 1974 

.TO: J .  David Lowell 

FROM: Arthur R. Still 

RE: Review of Data - Spike E Hill Data 

At your r e q u e s t ,  I have made a review of  the  da ta  i n  our 
files pertaining to the Spike E Hill area. This data consists primarily 
of: 

a) an i n t e r n a l  A S ~ R r e p o r t  [S tauf fe r  to  Cour t r igh t )  of  
1 /10/1965,  ( con ta in ing  Bear Creek and A S ~ R d a t a ) ,  

b) a I" = 500' map, dated January, 1966, titled "Drill 
Map - Willcox Project" [showing all drill holes to that 
date] ,- and 

c) the results Of our own CAP hole DC-I 

As a result o£ this review the  fo l lowing  conclusions have 
been reached:  

I) the rocks exposed in Spike E Hill may not be Precembrian 
quartzite as mapped by Cooper (USGS MF231,1960), but more probably 
represent a portion o£ a highly siliceous rhyolite plug. 

2) The copper mineralization in t h e  immediate area of 
Spike ~. Hill, as tested by drilling to date by Bear Creek and A S ~ R, 
has a primary grade of 0.OS to 0.07%, it occurs in a high py-cp ratio 
zone in which the total sulfides are - for the most part - in the 
5% to 7% by volume range, and the "encouragement" - •such as it was - 
gained by +0.2% i n t e r c e p t s  are  the  r e s u l t  o f  smal l ,  d i scont inuous  
s~pergene zones which have developed from the 0.05 %o 0.07% primal7 
grade mineralization. 

5) An east-west trending ~ault of unknown total displacement 
occurs immediately north of Spike E Hill. This fault may correlate 
with ~a major fault mapped in outcrop (by Cooper] about 4 miles to the 
east of Spike ~. Hill. In the Spike H Hill area this fault displaces 
the base of allivial cover, and the top of the sulfide zonejby about 
200 ft. (north side down). By working with BCMC sulfide es~timates 
and sub-surface geologic rock type configurations it appears that the 
north block may have been moved in the range of 2000 to 4000 ft. west 
r e l a t i v e  to  the  south CSpike E H i l l )  b lock,  i . e .  a l e f t  l a t e r a l  com- 
ponent of  d isp lacement .  

4) The weak mineralization as known at Spike E Hill may be 
entirely related to the rhyolitic plug (i.e. Spike B Hill plus rhyolitic 
"agglomerates" encountered in BCMC drill holes S, 6 ~ 8) and/or the 
small quartz monzonite mass [BCMC drill hole 4), both of which may have 
been intzudod along the zone of weakness created by the major fault 
discussed in (3) above. However, the  mineralization as currently 
known could also be a part of the high pyrite halo around a major 
porphyry copper center, 

If one assumes that the relatively high sulfide content 
(3%-7%), in conjunction with the low primary copper grade (0.05-0.07%), 
at Spike E Hill does represent the high pyrite halo around a porphyry 

02/26/96 14:52 TX/RX N0.0397 ~ P.002 
} 



copper center, which appears to me to be geologlcally possible, then in 
my o p i n i o n  t h a t  c e n t e r  would  be l o c a t e d  e i t h e r  t o  t h e  s o u t h e a s t  o r  t o  
t h e  n o r t h w e s t * .  I t  a p p e a r s  t o  me t h a t  t h e  a r e a  t o  t h e  s o u t h e a s t  has  
been adequately tested by drilling to date and/or by the existence of 
barren outcrop. That is to say, there is not sufficient room left to 
accomodate a "blind" porphyry of significant size. However, the area 
to the west and northwest is wide open - the only limits being lh. land 
availability and depth of cover. 

As a result of this review I would suggest that your "area 
of interest" be moved in the order of I to2 mileswest-northwest 
o£ the past Spike E Hill area of drilllngto test for a porphyry 
copper center in that directfon. 

I am a t t a c h i n g  a number  Of p l a t e s  and s e c t i o n s  which  I w i l l  
b~ happy to go o v e r  with you at your convenience. 

v e r y  truly yours, 

A r t h u r  R. S t i l  1 

ARS:mw 

* C o n t o u r s  o f  s u l f i d e  C o n t e n t  ( a t t a c h e d )  t r e n d  NE-SW and t h u s  a " c e n t e r "  
would  p r e s u m a b l y  be  e i t h e r  SB o r  NW. A l s o ,  t h e  m i n e r a l i z e d  a r e a  i s  
limited to the SW by a "range front fault", to the S~ by barren C<O.D5% Co) 
holes BCMC-I and BCMC-2, and to the north by ou~ barren CAP DC-I. 

02/26/96 16:32 TX/RX N0.0398 P.001 
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MinlngGeologisc 
ReglsCered: Arizona 

California 

J O H N  
Re. 

Tucson 

E. K I N N I S O N  
1, Box 521-B 

Arizona 
85704 

Home 
(602)297-1952 

Office 
(602)327-1888 

~y 22, 197~ 

J. D. Lowell 
Still, Lowell, and Still 
~AI~ N. Oracle Road 
Tuesc~j Arizona 

Dear Sir: 

Subject: Doe Cabe~as CAP, 
_~lor&tlon ReV!e~,._"C'o~e 
C_o~t;~,- Ari~,ona 

Following a one-day f i e l d  e x ~ i n a t i ~ ,  and a thorov~h review of 
R i l l  ~esul t s  and rock samples, a f u l l  verbal  repor t  was presented to  
you on May 3.  This l e t t e r  w i l l  s~arise my f ind ings  and transmit 
maps and d r i l l  logs prepared d ~ i n g  t h i s  review. 

All previous information ( inc luding reports, maps, and pe t rog rap~)  
was made ava i l ab l e  to  me, inc luding Mr. S t i l l l s  memo to  you of Ja~ua~ 

MAPS 

Attachment A: Bedrock geology. 

Attachment B: Omtours of depth to bedrock. Since the land 
surface is very level, this also essentlal~ depicts bedrock topography. 

Attachment C: Contour~ of depth t o  sulphides ,  a l so  showing pot 
cent t o t a l  sulphides and l i m i t s  of  s t rong pervasive a l t e r a t i o n / m t n e r a l -  
isatiOno 

Attachment D: Co,tours, depth to bedrock, also sho~ing inferred 
faults and drill holes with beet copper content. 

RO~ C O R ~ I O N  

Spike E h i l l  i s  made ei~he~ of  a t rue  quar~si~e, or of a very 
s i l i c e o u s  acid volcanic .  The d ip ,  as suggested in  outcrop and by d r i l l  
hole  c o r r e l a t i o n ,  i s  about hOo south.  This quar%site i s  surTounded by 
qua~z  l a t i t e - - p r ~ b a b l y  a flow. I be l i eve  t h a t  both these formations 
a~e units of the  pre-Cambrian, and are probably undePlain and a lso  
overlain by the more typical l~e-C~brlan schist. The quartzite is 



probably of limited extent, as it is seen only in outcrop and in ~wo 
adjacent drill holes. 

Monzonite porphyry, probably a small stock, has been penetrated 
in SEH.4 and DC-h. The tlo western-mast Asarco holes (W-2 and 4) 
penetrated a dacite porphyry--probably a Cretaceous or early Tertiary 
flow. 

Post-~tineral volcauics were intersected by DC-I and 5, and by 
W-7 and 8. Asarco W-6 and 9 are considered pro-mineral in the Asarco 
report; however, I believe otherwise. The attached logs detail this 
problem. For W-6, I have chosen post~uineral alterr~tive correlations 
2A and 3A, as most likely for the lower two units penetrated. The 
upper unit is Surely a post-mineral andesite. Asarco W-9 penetrated 
rocks  c o r r e l a t i v e  t o  t h e  upper two u n i t s  i n  W-6j and a l s o  t h e r e f o r e  
penetrated only the pos~-mineral section. The above Interprotatio~ is 
at variance with %he Asaroo conclusions; however, I have considered 
this matter carefully, and I believe %he interpretatio~ here given is 
the most probable. 

, 

The principal problea outlined by Mr. Arnold was: if a "copper" 
center was actually present withlu the area of principal drilling, 
how could its presence remain undetected? I believe the answer may 
lie in the geome~r~ of post-mineral faulting, and %he distribution 
of Tertiary volcanic cover. 

The fo l low ing  assumptions are permissible~ and i n  par t  are 
indicated by fact: 

I. The altera~io~mlneraliza%ion encountered is strong, 
and is not entirely pyritic--that is~ so_~ copper is locally 
present. Statistically, there should be a cupriferous "center," 
even if such a center is not ac~-~y ore. 

2. The zone of  better copper mineralization will be cylln- 
drical or elliptical. 

3. T ~  vo lcan ic s  as seen i n  outcrop t o  t he  no r theas t  o£ 
Spike E h i l l  s t r i k e  N-NW an~ dip  30-50 ° S~. This i s  i n  conformance 
%o dips  p l o t t e d  e lsewhere  i n  t h e  Dos Cabezas range and o the r  
nearby hills (US~). 

~. The copper e c y l i n d e r "  thus  should  have been r o t a t e d ,  so 
t h a t  i t  now plunges 40-60 ° NE. 

-2- 



~. The copper center ma~ have a high pyrite "shell" or 
periphery, partly or entirely surrounding the center. 

6. The working hypothesis, then, is that a copper ~enter, 
more or less cylindrical, probably exists somewhere withim 
Spike E hall sane of altera%ion/mlneraliza~ion, and that it now 
plm~ges--say--~¢ ° NEe 

Hr. S t i l l  has proposed tha t  a f a u l t ,  s t r i k i n g  e a s t e r l y ,  passes  
nor th  of Spike E h i l l .  The bedrock topography (Art .  B and D.) suggests  
the possibility of such a fault or faults, and the depth of oxidation 
( tep  of  sulphides ,  Art .  C) suggests  ~ o d i f i c a t i ~  in harmony-ith such 
a fault. The most probable explanation o~ bedrock geology dictates 
the presence of the main east-strlking fault, and also suggests two 
possible related faults which fo~ a graben of po~-~ineral volcanlcs. 

The ~o~n% end d l rec t ion  of  displace~ant  on the  major f a u l t  can 
be only the  sub,oct  of  specula t ion .  General considerat ions  suggest a 
t ~ o ~  ~ i th  the  nor th  s ide down; the  a p p a r ~  dip-throw of the  s c h i s t - q u a r t s  
l a t i t e  cor~act i n t e r sec t ed  in  DC-~ i s  600 f e e t .  The amour  of h o r ~ o n t a l  
throw, i f  ar~,  can o r ~  be inferred--however ,  the  f a u l t s  bounding the  
volcanic ~ a b e n  i n t e r s e ~  the  major f a u l t  a t  an angle s~g~estiug 
right-lateral strike slip. Notwithstanding the above speculations, I 
must mnphasize tha~ although the major fault above discussed 
certainly e~ist, present da~a pe~ts neither the direction nor a~ount 
of %b~o~ to  be def ined with ccr~ldence. 

The moot appealiug i n t e r p r e t a t i o n  i s  tha~ both n o d a l  throw and 
perhaps l a rge  r i g h t - l a t e r a l  mow~aen~ have occured on the  p r inc ipa l  
f a u l t .  The ~aben  area  r e s u l t s  f rc~  tens ion  f a u l t s  in  the  hanging wal~. 
Under this ass~io~ the following ir~erpre~tion is possible: 

The p y r i t i c  m i n e r ~ i s a t i o n  encountered south of the  f a u l t  
represents  the  southwest and southern per iphery of the  a l t e r e d  
zone, which i s  l~obably elongated S~. The copper "cen~er" was 
penetrated on i t s  ex~e~e  south edge by ~C-~. The increase  
and then decrease in primary copper sulphides r ep r e sen t s - - a s  you 
have theor i zed- - the  e f f e c t  of d r i l l i n g  p a ~  the  periphery of ~ e  
t i l t e d  copper eyllnd~. The p r inc ipa l  pa r t  of the copper center  
l i e s  north of  the  e a ~ - s t r i k i n g  major f a u l t ,  but has been s h i f t e d  
eas t  a t  l e a s t  1,000 f e e t ,  l a r g e l y  by hor izon ta l  motion. Dr i l l  
holes SE~-? and 9 penetra ted only the  southwest f l ank  of the  
t i l t e d  cyl iuder .  

All drill~, the, has psn~rate~1 what, in effects is a pyritic 
"foetwall" of the tilted copper ear~er. The copper cylinder lies 
eas t  or nor theas t  of SEH-7. Since IP da ta  suggest  t h a t  sulphides die  
out about 3jOOO f e e t  NE of SEH-Tj i t  must be supposed t h a t  the  p y r i t i c  
" she l l "  ~as o r i g i n a l l y  a s s y a e t r i ~ l ,  and ex i s t ed  p r i n c i p a l l y  around 
the western per iphery  of the  deposi t ,  and tha t  the  copper "center"  fades  

S- 



out into fresh rock through a pyrite-poor zone. Such a '~odel" 
certainly has precedent in known deposits--Sacaton for example. 

An al termate  p o s s i b i l i t y  i s  t h a t  the combined mov~ent along 
the  major f a u l t  produced a thro~ down and t o  the  ~es t .  Under such 
an a s s ~ i o n ~  SEH-7 and 9 might have penetra ted the p y r i t i c  s h e l l  on 
the  nor theas t  s ide ,  or "hanging wall~" of the  t i l t e d  mopper cy l inder .  
The copper center  would thus be concealed beneath the  volcanic  graben, 
and would not have bee~ resmhed i n  depth by shal lo~ hole ~EM-9. Al l  
holes south of the  major f a u l t ,  by t h i s  reasoniug~ penet ra ted  the  
southwest or "footwall" pyritic shell. 

 EC@   DATZ S. 

AS discussed e a r l i e r ,  a hole pos i t ioned  on ava i l ab l e  land,  about 
2,000 f ee t  n o a h  of DC~4, w i l l  qufakly  serve t o  i nd i ca t e  whether the  
hypothesis  above favored i s  co r rec t .  Such a hole  should be much 
closer to the "center" (or within it) if major right-lateral movement 
has been present. 

If the second alternative should prove correct, there is no 
recourse but drillln~ in section 8, which I am advised poses a 
difficult proper ty  situation. 

There i s  no evidence l h a t e v e r  t h a t  copper values increase  to  
the  southwest, and aaosrdingly  I would be r e l u c t a n t  to  reco~uend an 
expensive program in that direction, even though the pervasive 
mineralization is te~ic~lly "open" in this direction. 

i 

• ? " e~ , . \  \ \  

' 

Yours very t r u l y ,  

John E. K~mison 
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Spike E,~HJl] Samples, Coch]se County, AZ 

I) Massive grey si l ic i f ied rock with ghost-like l i thlc? Fragments (.I-2.0 
cm) and quartz phenocrysts in apharitic matrix. Rock is >90~ SOy wlth 
small I-3 mm vlgs or voids. Precursor is probably a tu f f  (mesozBic?). 
ThiS unit makes up all of the Spike E Hills outcrop, except for the 
uns111clfled tuf f  represented by sample below. 

2) White, bedded but unwelded lithlc-crystal (feldspar) tuff  with strong 
clay development and maroon, (lively) box work after sulfide, now rimmed 
with FepO~. This Outcrop in trench in saddle between two crests of the 
Spike E'r~dge. I t  actually looks li~e this argillized tuf f  may underlie 
the entire Spike-E Hill are~ but the massive s i l lc i f ied tuff(?) f loat and 
outcrop covers -95~ of surface. 

3) Massive usually red metallic. 
Lustered specular hematite replacement body in s i l ic i f ied to argllllzed 
tuf f .  Area was dozed and prospected. Two old d r i l l  holes sited near 
here -500 feet apart. 
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0.007 
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Sample No.~ DC-OTCP 

Name: Schist 

Mineralogy: Approximate % 

quar tz  65 
s e r i c i t e  ~0 
c h l o r i t e  2 
garnet 2 
leucoxene 1 
z i rcon  t r  

j r ""  

Petrography:  

This s c h i s t  i s  composed of a l t e r n a t i n g  bands, mainly of  the  
following types: quartz; sericite-quartz; and sericlte-chlorite- 
leucoxene.  The rock has an o v e r a l l  pa tchy  c h ~ a c t e r ,  caused p r i m a r i l y  
~y variations in the avere~e quartz ~rain size in different patches 
or bands. The quartz ~rains tend to be fairly uniform in size in 
each pa tch ,  and range i n  avCrage~diameter from 0.01 or 0.02 n~ in  some 
to 1 mm in a few i r r e&ula r~e~hqe tSo  Some of these  v e i n l e t s  are 
obvious ly  secondary,  hu t  are apparen t ly  preme%amorphic, and have been 
strongly contorted durinE metmnorphism. The foliation also has undergone 
some c o n t o r t i o n .  

Small ge~net c r y s t a l s ,  averag ing  about 0.01 mm in  s i z e ,  are s c a t t e r e d  
throughout  the  rock,  ( g e n e r a l l y  a s s o c i a t e d  wi th  the  s e r i c i t e - r i c h  
bands) • 

Metamorphism and a s s o c i a ~ d  or subsequent  deforms~ion appear to 
be p r i m a r i l y  r e s p o n s i b l e  f o r  the  p r e sen t  c o u d i t i o n  of the sample; 
no subsequent  hydrothermal  e f f e c t s  can be d i f f e r e n t i a t e d .  



Sample NO.: DC-1 300' 

Name: Basal% (or andes i te?)  

Mineralogy: Approximate % 

p lag ioc lase  ~ 
pyroxene (p igeoni te?)  28 
hen~ti%e 2 
magne%ite 8 
l eucoxene  2 
carbon~'t,e 2 
sexq)entine i 
serici%e 2 
clays  ~r 

Petrography: 

The phenocrys%s in  %his sample cons i s t  of pyroxene (apparent ly  
p igeon i~e )and  a l t e r ed  o l i v i n e ( ? ) .  The pyroxene i s  almost e n t i r e l y  
fresh and unaltered, and forms generally euhedral crystals 0.5 %0 
I mm in diameter. The olivine(?) phenocrys%s, also averaging 0.5 
to 1 mm, have been completely a l t e r ed  %0 rims of i ron oxides enclosing 
f ine -g ra ined  masses of serpent ine ,  c lays ,  ieucoxene, and s e r i c i t e .  

The groundmass i s  composed of f ine -g ra ined  (0.1mm) plagioc lase  
l~%hs and l ~ o x e n e  g ra ins .  ~he p lag ioc lase  i s  of ten  s l i g h t l y  
argillized. Small grains o~ magnetite, alZering %0 hematite, are 
abuudaut. 

Calc i te  v e i n l e t s  are f a i r l y  common, and serpent ine and c lays  
are sometimes associated with %he calcite in these veins. 

This rock appears to have undergone no hydrothermal a l t e r a t i o n  
(except for  narrow zones along v e i n l e t s  of secondary or 
al%erationminerals). 



Sample No. : D~-I 700' 

~ame • .~,lome¢ are 

Mineralogyz (Lis ted  in  approximate decreasing order of abundance) 

c a l c i t e  
i ron oxides 
quartz 
plag ioc lase  
s e r i c i t e  
leucoxene 

Petrography: 

This sample i s  an agglomeratic ~ ix tu re  of l i t h i c  fragments (priaP 
a~ i ly  b a s a l t i c  or a u d e s i t i c ) ,  c r y s t a l  f r a ~ e n t s  ( p r i n ~ r i l y  quartz and • 
p l a g i o c l a s e ) ,  and d e v i t r i f i e d  g l a s s .  Hematite i s  a]~ndan% in %he ground- 
mass, along with minor leucoxene (probably derived from the alteration 
of former ferromagnesian minerals, ilmenite~ etc.). 

The plagioclase crystals are about 90~ altered to calcite-clay 
mixtures, with occasional sericite. The fine-grained plagioclase cry- 
stals occurrin¢ in the rock fragments are also generally highly altered. 

This rock has been devi%rified and somewhat altered, al%hough pos- 
sible hydzo%hermal effects appear to have been relatively limited. Ex- 
cept for minor sericite in the feldspars, the maximum alteration would 
be l~rOl~rlitic (or very weak a~gillie), %rat weathering, groundwater, etc°, 
under %he proper condi t ions ,  could pro]~a]~ly produce most of  the a l t e r -  
a t i on  effects now present. 



Sample No. : DC-2 790' 

Name: Basalt (andesite?) 

Mineralogy:  Approximate % 

p l a g i o c l a s e  65 
d e v i t r i f y i n g  g l a s s  18 
hematite 8 
hornblende ( a f t e r  pyroxene) 3 
sericlte/other mieaceous 

altera%ion products  2 
magnetite 9 
leucoxene 2 
K-feldspar tr 
calcite tr 

Pet rography:  

This rock has a pilo%axi%ic t e x t u r e .  Phenocrys t s  of  p l a g i o c l a s e  
up to  9_ ms in  l e n g t h ,  o f t e n  wi th  a l b i t i c  r ims,  are p a r t i a l l y  r ep laced  
by K- fe ld spa r ,  c l a y s ,  c a l c i t e ,  leucoxene,  and o ther  f i n e - g r a i n e d  a l t e r -  
a t i o n  products .  T h e  a l t e r a t i o n  o f t en  proceeds from c r y s t a l  cores  out -  
ward. The p l a g i o c l a s e  phenocrys t s  have been about ~0~ a l t e r e d .  

Former tn2Toxene phenocrys t s  occur as a l t e r e d  c r y s t a l s  averag ing  
about 0 .5  ~n i n  d iamete r .  The o r i g i n a l  pyToxene has  been comple te ly  
a l t e r e d  to hornblende,  leucoxene~ i ron  ox ides ,  white  micas ,  and o ther  
f i n e - ~ r a i n e d  a l t e r a t i o n  products .  

C h l o r i t e  occurs  as shreds and pa tches  in  the  groundmass, which 
is composed essentially of plagioclase laths, devitrifying glass and 
oxidized magnetite. The groundmass plagioclase is generally fresh. 

This rock has undergone very little to no hydrothermal alteration. 



Sample No.: DC-3 760' 

Name: Andesi%e (or b a s a l t ? )  

Mineralogy: Approximate % 

p l a g i o c l a s e  70 
hemat i te  10 
magnetite 5 
leucoxene 2 
~lays  5 
chlorite 8 
qUartZ (secondary)  2 

Petrography:  

The p l a g i o c l a s e  phenoerys t s  range from 0.3 to 2 nnn in  d iameter  in  
%his sample. They have been altered (to a %oral extent of about 15~) 
primarily to clays and iron oxides, Relic%s o¢ mafic phenocrysts are 
p r e sen t  as remnants up to 2 Ha long,  some having %he e longa ted  prisma%ie 
o u t l i n e s  of hornblende ,  but  most were probably pyroxene.  These haze 
been al%ered %0 rims of hemat i te  and magne%ite e n c l o s i n g  c l ays ,  leucox-  
ene,  c h l o r i t e ,  and micaceous a l t e r a t i o n  products .  

What al~pea~ to have been cavities or vesicles in the original rock 
have been filled in by ehalcedonic quartz. The gToundmass contains 
hematite dispersed in a fine-Erained mass of plaKioclas~, chlorlte, and 
leucoxene. The groundmass plagioclase crystals are generally fresh or 
only slightly altered, 

The effects of any possible altera%ion are extremely slight. 



Sample No.: DC-b 500' 

Name: Schist 

Mineralogy: Approximate % 

quar tz  60 
s e r i c i t e  35 
s u l f i d e s  (pyri%e) 
leucoxene 2 

Petrography:  

The quar tz  i n  t h i s  sample o c c u r s  p r i m a r i l y  as g ra ins  averag ing  0.1 
ram, and i s  i n t i m a t e l y  in tergrown wi th  ser ic i%e.  Occasional l a r g e r  g ra ins  
of  quar tz ,  up to about 2 mm in  d iameter ,  are p r e s e n t .  S e r i c i t e  occurs 
i n t e r s t i t i a l l y  with the  quar tz ,  as wel l  as forming separa te  bands and 
l e n s e s ,  g iv ing  the  rock a s t rong  s c h i s t o s e  f~br i c .  

Pyr i te  occurs as d i s semina ted  gra ins  up to 0.5 ~ across ,  o f t e n  
spaced along f r a c t u r e s .  Leucoxene occurs in  pa tches  about 0.05 -I, across  
and as smal l ,  d i s semina ted  g ra ins  throughout  the  rock.  

Because of  the ex t ens ive  metamorphism, r e c r y s t a l l i z a t i o n ,  and quar tz  
f l o o d i n g ,  no separa te  e f f e c t s  due s o l e l y  4o hydrothermal  a l t e r a t i o n  can be 
d e f i n i t e l y  maae. ]towever, the o v e r a l l  t e x t u r e ,  the amount and d i s t r i b u t i o n  
o f  p y r i t e ,  e t c . ,  make a hydro thermal o r i g i n  seem l i k e l y  fo r  much of the 
present mineralogy and texture, and the rock %he~efo~e may ~e in the 
phyllic stage. 



Sample No.: DC-A 720' 

Name: Schist 

Mineralogy:  Approximate % 

quar tz  ~5 
c l ays  8 
c h l o r i t e  15 
s e r i o i t e  25 
leucoxene 2 
s u l f i d e s  3 
~etite 1 
hemat i t e  1 
zircon %r 

Pet rography:  

In  t h i s  sample, qua r t z ,  o c c u r r i n g  as i r r e g u l a r  v e i n s  and l e n s e s ,  
averages  about  0.0~ mm in  g r a i n  s i z e ,  w i th  some g ra in s  r e a c h i n g  1 mm. 
The s e r i c i t e ,  c h l o r i t e ,  and c l a y s  occur  as s e g r e g a t i o n s ,  genen~ly 
f o l l o w i n g  the  p l ana r  f a b r i c  d e f i n e d  by the  quar t z  v e i n s  and lenses~ 
Pa tches  o~ c h l o r i t e ,  leucoxene ,  and i r o n  oxides  ~ i t h i n  these  seg re -  
ga t i ons  appear in  mauy cases  to  be a l%era t ion  p roduc ts  of fe r roma~nes ian  
m i n e r a l s ,  

Compared to  Sample No. I)C-~ 500 ' ,  t h i s  rock  shows an i n c r e e s e  i n  
c h l o r i t e ,  c l a y s ,  and i r o n  ox ides ,  and a decrease  i n  se r i c i%e .  I t  a l so  
has  a somewhat c o a r s e r  t e x t u r e .  The s u l f i d e a  are  p r i m a r i l y p y r i t e  and 
c h a l c o p y r i t e ,  w i th  some e h a l c o c i t e ( ? ) .  

The development ot  the  c h l o r i t e  and s e r i c i t e  may be hy~rothelunal 
i n  p a r t ,  but  s ince  the  e x t e n t  of  metamorphism i s  unknown, the  r e l a t i v e  
importance of hydrothermal  a l t e r a t i o n  vs~  metamorphism cannot  be accu r -  
a%ely a s c e r t a i n e d  in  t h i s  sample. However, judg ing  from the  a l t e r a t i o n  

o~  the  rocks  above and below t h i s  sample in  D r i l l  Hole DC-~, ~he a l t e r -  
a t i o n  may be l a r g e l y  hydro thermal .  



Sample No.: DC-4 918' 

Name: S c h i s t  

Mineralogy: Approximate % 

quartz 50 
s e r i c i t e  4~ 
s u l f i d e s  (pyrite) 
leucoxene tr 
iron oxides I 

Petrography: 

Quartz occurs  in  t h i s  rock as g r a i n s  0.01 to 0 .3  mm in  d i ame te r .  
The g r a i n  s i ze  t ends  to be f a i r l y  u n i f o r m w i t h i n  a given v e i n l e t  or 
l e n s ,  but  the  average s i ze  v a r i e s  c o n s i d e r a b l y  in  d i f f e r e n t  v e i n l e t s  
and l e n s e s ,  g iv ing  a rough,  p l a n a r  f a b r i c  to  the  rock .  Quartz a l so  
occurs  commonly as secondary v e i n l e t s  c u t t i n g  ac ross  the  rock .  The 
s e r i c i ~ e  forms pa tches  and f l e c k s  i n t e r s t i t i a l  to  the  l e n s e s  and v e i n l e t s  
of q u a r t z .  

Sulfides, p r i m a r i l y  pyri%e, occur  as d i s semina ted  g r a i n s  up to 0 .~  
mm across, and as ragged veinlets. Hema%ite sur~oun~s ~ome of these, 
and a l so  occurs  smpa~a%ely in  I mmpatcheso 

Leueoxene i s  ve ry  f i n e l y  d i s s e m i n a t e d t h r o u g h  %he rock .  Compared 
to  the  o the r  samples from t h i s  d r i l l  h o l e ,  t h i s  rock  i s  l e s s  s c h i s t o s e  
and h ~ e r  in  s e r i c i t e ;  and has l o s t  the c l a y s  and c h l o r i t e  of  DC-~ 
720 ' .  

The pa tchy  na tu r e  of the  quam%z and s e r i c i t e  in  t h i s  sample, and 
e s p e c i a l l y  the  v a r i a b i l i t y  of the  quar tz  g r a i n  s i ze  i n d i c a t e s  a probable  
hydrothermal  o r i g i n  of the p r e s e n t  assemblage.  Although a l l  o r i g i n a l  
f e a t u r e s  have been des t royed ,  the  p r e s e n t  t e x t u r e  i s  t y p i c a l  o f  many 
i n t e r m e d i a t e  i n t r u s i v e  rocks  (such as qua r t z  monzonite po rphy r i e s )  which 
have undergone s t rong  p h y l l i c  a l t e r a t i o n ,  qua r t z ,  f l o o d i n g ,  e~c.  



Sample No.: ~C-~ I%60' 

Name: ~uartz-sericite rock 

Mineralogy:  Approximate % 

qua r t z  50 
s e r i c i t e  ~3 
c h l o r i t e  3 
c l a y s  1 
s u l f i d e s  3 
~ s c o v i t e  t r  

Pe t rog raphy :  

In  t h i s  sample, qua r t z  occurs  as g r a in s  ave rag ing  about fl.25 mm 
across in unorien%ed lenses, in mixtures with serici%e, an~ as larger 
g r a i n s  up to 2 - . .  o c c u r r i n g  randomly i n  %he rock .  S e r i c i t e  occurs  as 
interstitial ~isseminat~ons ~ aS an alteration product Of minerals 
or inclusions in irregular patches up to % mm across. Some patches of 
muscovite occur intergrown with opaques as an alteration of biotite. 

C h l o r i t e  occurs  as shreds a s s o c i a t e d  w i th  s e r i c i t e ,  l eucoxene ,  and 
clays~ p o s s i b l y  as a l t e r a t i o n  p roduc ts  nu~king the former s i t e  o f  f e r r o -  
• ~ n e  s i an  m i n e r a l s .  

The a l t e r a t i o n  of  %his sample i s  v e r y  s i m i l a r  to t h a t  of  Sample 
DC-~ 918'~ a l though a p p a r e n t l y  s l i g h t l y  l e s s  in  i n t e n s i t y .  



Sample No.: DC-~ 1955' 

Name: A l t e r ed  quar tz  monzoni te (?)  porphyry 

Mineralogy: Approximate 

quartz bO 
plagioclase 2 
clays 5 
sericite 5 
calcite 30 
chlorite 10 
leucoxene 2 
magnetite 5 
sulfides l 
iron oxides 2 
z i rcon  t r  

Pe t rography:  

In  t h i s  sample, f a i r l y  abundant phenocrys ts  of  f e l d s p a r  up %o 2 H, 
across have been about 90% altered to calcite, clays, and sericite. 
0nly small fragments of  the  o r i g i n a l  f e d s l p a r s  remain in  these  pa tches .  
Phenocrys ts  of ferroma~aesian minera l s  up to  2 mm in  s ize  have been com- 
p l e t e l y  a l t e r e d  %0 c h l o r i t e ,  leucoxene,  i r o n  ox ides ,  minor ser ic i%e,  and 
carbonate .  Subhedral %0 anhedral  quar tz  phenocrys ts  range up to  0.3 mm 
in diameter. 

The groundmass i s  composed of 0.02 mm gra ins  of quar tz  and c a l c i t e ,  
wi th  minor c h l o r i t e ,  s e r i c i t e ,  leucoxene,  and c l ays .  

This rock, although highly altered, has the typ ica l  appearance of 
a quar tz  monzoniCe porphyry.  The a l t e r a t i o n  p a t t e r n  i s  d i f f i c u l t  to 
unders tand ,  and t h i s  rock may be a hybr id  of some type .  The c l a y s  and 
s e r i c i t e  would normal ly  i n d i c a t e  a r g i l l i c  to  p h y l l i c  a l t e r a t i o n ,  tmt %he 
e x t e n s i v e  c a l c i t e  and l e s s e r  c h l o r i t e  in  the groundmass, a long with only  
ve ry  minor s e r i c i t e ,  i s  more c h a r a c t e r i s t i c  o~ p r o p y l i t i c  a l t e r s%ion .  
Also,  no K-fe ldspar  remains.  Although t h i s  sample ~s not  m ine ra l i z ed ,  
it seems likely that intense alteration and mineralization could produce 
assemblaEes ~ textures found in the samples from this drill hole at 
918 and 1%60 feet~ and possibly those at 300 and 720 feet, although the 
latter two could easily represcn$ another rock type. 



Sample No.: W-1 550' 

Name: Quartz s e r i c i t e  rock (of  vo lcan ic  or hypabyssal  o r i g i n )  

Mineralogy: Approximate 

s e r i c i t e / c l a y s  50 
quar t z  43 
s u l f i d e s  5 
leucoxene %r 
zoisi~e(?) 2 
z i rcon  t r  

Petrography:  

S e r i c i t e  occurs  i n  pa tches  r e p l a c i n g  former f e l d s p a r ( ? ) ,  e t c . ,  and 
f i n e  shreds i n t ~ a a t e l y  in te r~ro~n  ~rfth qua r t z .  The f i n e - ~ r a i n e d  ~round- 
mass quar tz  occurs  in  g ra ins  up %0 0,05 ~ .  in  d iameter ,  and in  l e n s e s  
and pa tches  ( i n  which the gra in  boundar ies  are o f t en  s t r o n g l y  su tu red ) .  
Clays and s e r i c i t e  are common in  the  ~roundmass. Quartz a lso  occurs as 
up to  2 n n  c r y s t a l s ,  apparen t ly  phenoc rys t s ,  which o f t e n  show embayments 
and r e s o r p t i o n  f ea tu r e s °  Huch of  the  quactz seems to have been secondar-  
i l y  in t roduced ,  

Su l f ides  ( p r i m a r i l y  p y r i t e )  occur as d i s semina ted  gra ins  up ~o 0 .2  
m in  s i z e ,  o f t e n  edged wi th  or s e t  in  leucoxene.  Small g ra ins ,  appar- 
e n t l y  of  z o i s i t e ( ? ) ,  occur as sabhedral  to euhedral  ~ r y s t a l s  averaging  
about 0.3 nun in size, primarily in some of the sericitic patches (~pos- 
sibly those which were derived from former plagioclase phenocrysts). 

The a l t e r a t i o n  of t h i s  rock i s  e v i d e n t l y  p h y l l i c ,  and s i l i c i f i c a -  
t i o n  was apparen t ly  f a i r l y  s t rong .  



Sample No.: W-1 570' 

Name: q u a r t z - s e r i c i t e  rock (of  vo lcan ic  or hypabyssal  o r i g i n )  

Mineralogy: Approximate 

sericite ~0 
quartz ~5 
leucoxene 1 
s u l f i d e s  3 
muscovite ~r 
c lays  tr 
z o i s i t e ( ? )  1 

Petro graphy'z 

~his  sample i s  very  s i m i l a r  to W-1 550 ' ,  but  has a grea~er  amount 
of s e r i c i t e .  Mnch of t h i s  s e T i c i t e  occupies  apparent  s i t e s  of r ep laded  
phenocrys t s  ranging  up to ~mm ac ross ,  and the remainder  occurs as 
i n t e r s t i t i a l  f i l l i n g s  between the  quar tz  g ra ins .  Muscovite pa tches  occur 
up ¢o 2 mm in  s i ze  and o f ten  con ta in  i n t e r l a y e r e d  leucoxene.  These patches  
r e p r e s e n t  former ferromagnesian phenocrys t s .  

Quartz occurs in  g ra ins  ranging  up to O. lmm in  diameter  which axe 
o f t en  sepamated from each o the r  by s e r i c i t e  shreds .  Larger ,  p a r t i a l l y  
r e so rbed  quar tz  g ra ins  up to 1.~mm in  d iameter  are p r e s e n t .  Some c lays  
are a l so  p r e s e n t  in  the  sample. Z o i s i t e ( ? )  occurs as anhedral  g ra ins  
about 0 ,3  mm in  s ize  d i s semina ted  %hrough the  rock.  

Sulfides (primarily pyrite) are present above irregala¢ veinlets, 
and as d i s semina ted  g ra ins  ranging  up ~o 0.5 mm across .  They are  o f t en  
edged by leucoxene. 

This rock  shows p h y l l i c  a l t e r a t i o n .  



Sample No, |  W-1 580' 

Name: Quartz-sericite rock (of vo lcan i c  or hypabyssal origin) 

Mineralogy:  Approximate 

serici%e 72 
quartz 15 
clays 
sulfides 6 
leucoxene 3 
muscovi%e %r 
zircon ~r 

Pe ~r o ~ p h y :  

This sample is basically similar to W-1 570', but with even more 
abundant se r i c i%e .  The ser ic i%e appa~en%lyhas  r ep laced  former fe ldspax  
phenoexTs%s which ranged up %o 2-,- in size. I% also is a replacement 
product  (~long withmuscovi%e and leucoxene)  of ~ormer ferromagnesian 
minerals which ranged up %0 2mm in Riameter. The original fine-grained 
groundmass has now been al%ered %0 a fine-grained mixture of quartz and 
sericite. Zoisite(?) in euhe0mal, 0.01 m cxTs%als, occurs  in some 
veinle%s. 

The sulfides are primaxilyofpyrite occurring along fractures and 
as dissemina%ed grains %hroughou% %he rock. ~be grains range in ~ize 
up to about 1 mm, sometimes apparently in the sites of fo~mer f e r r o -  
magnesian minezals. Leucoxene is Kissemina%ed %hroughou% %he rock. 

The aeriei%i~a%ion of %his sample indi~a%es strong phyllic al%er- 
a%ion. Also, %his sample appears %0 have undergone breccia%ion. 



8ample No, : 

Name : 

W-A 79~' 

Al%ere~ quartz latite(?) 

Mineralogy: Approximate % 

quar tz  ~0 
clays  50 
c a l c i t e  ~0 
sericite tr 
leucoxene 
hematite 
magnetite 2 

Pe%ro graphy: 

This sample i s  apparen t ly  an e x t r u s i v e  rock which has been l a r g e l y  
a l t e r e d  to c l ays ,  c a l c i t e ,  and white  micas .  The former phenocrys ts  of 
hornb lende(? )  or  b i o t i t e ,  which ranged up %o 3 mm in s i z e ,  are now a l t -  
e red  to c l ays ,  c a l c i t e ,  s e r i c i t e ,  leueoxene,  and are g e n e r a l l y  rimmed 
by hemat i t e  and magne t i t e .  

Feldspar  phenocrys t s ,  up to 3 mm in  l eng th ,  are now comple te ly  
a l t e r e d  to c l ays ,  s e r i c i t e ,  and minor qua r t z .  In  many of %hess r e l i c t s ,  
calcite is more abundant than clays; in others, it is largely absent. 
Apparently original quartz grains r~u~iug up %o 0.I mm are present. 

The groundmass i s  now l a r g e l y  a l t e r e d  to  a f i n e - g r a i n e d  mass of 
clays, calcite, and white micas. 

Although a l t e r a t i o n  has des t royed  the  f e l d s p a r s ,  making exact  
c l a s s i f i c a t i o n  impossible~ the  rock s t i l l  has i t s  o v e r a l l  o r i g i n a l  
vo l can i c  ( tu f faceous~)  appearance,  and seems of a c i d i c  to i n t e rmed ia t e  
o r i g i n a l  composi t ion.  The a l t e r a t i o n  i s  apparen t ly  p r o F y l i t i c  to a r g i l l i c .  



Sample No.: W-5 500' 

Name: Altered quartz latite(?) 

Mineralogy:  Approximate % 

c l a y s  30 
quar t z  20 
s e r i c i t e  ~0 
s u l f i d e s  8 
leucoxene 2 
muscovite tr 
z0isite(?) tr 
z i r con  tr 

Petrography: 

In  t h i s  sample, almost  a l l  of  the o r i g i n a l  groundmass and pheno- 
c r y s t  m i n e r a l s  have been comple te ly  a l t e r e d .  ~ e l d s p a r  phenocrys t s  r an  8- 
ing  up to 2 , ~  in  i e n ~ h  have been comple te ly  a l t e r e d  to s e r i c i t e ,  c l a y s ,  
and qua r t z .  S u l f i d e s  o f t e n  occur  w i t h i n  the  s i t e s  of former fer romag-  
nesian(?) phenocrysts. Biotite phenocrysts up to 2~m~ long have ]~een 
completely alteTed %o ~mo.sco~ite and interlayered leucoxene. 

Quartz occurs  as a groundmass c o n s t i t u e n t ,  r ang ing  up to  0 . I  mm 
in  g r a i n  s i z e .  A few s c a t t e r e d  qua r t z  g r a i n s  up to 1 m n a c r o s s  r e p r e s e n t  
o r i g i n a l  small  phenoc rys t s . .  The res% of  the  ~roundmass i s  composed of  
c l a y s  and sericite. 

S u l f i d e s  ( p r i m a r i l y  p y r i t e )  are  abundant ,  and occur  as d i s semina ted  
g r a i n s  r ang ing  up to I ~n ac ro s s ,  a n d a s  a f i n e - g r a i n e d  rep lacement  of 
f e r r o m a g n e s i a u m i n e r a l s .  

This rock  has ~mdergone s t rong  a r g i l l i c  to p h y l l i c  a l%era t ion .  



Sample No.: 

Name: 

Mineralogy: 

quar tz  
c lays  
hemat i t e  
sericite 
zircon 

W-6 522' 

Al t e r ed  quar tz  l a t i t e ( ? )  

Approximate 

75 
19 

5 
1 

t r  

Petrog~phy: 

In t h i s  sample, %he o r i g i n a l  rock mine ra l s  have been l a r g e l y  a l t e r e d ,  
l e a v i n g  very  l i t t l e  evidence of t h e i r  o r i g i n a l  forms. Very f a i n t  ou t -  
l i n e s  remain of p o s s i b l e  f e l d s p a r  phenocl~/ts r ang ing  up to  abo~% 0 . 5 - , ,  
i n  s i z e .  These have been a l t e r e d  ~o c l ays ,  quar%~, and s e r i c i t e .  A 
few f r e s h  cores  of p l a g i o c l a s e  remain. Some of the o r i g i n a l  ferromag- 
ne s i an  minera l s  may have been l o c a t e d  in  areas  now occupied by hemat i te  
i n  pa tches  rang ing  up to 0.Smm across .  Quartz g ra ins  which reach ~zmn 
but  aver%ge about 0.5 mm, may r e p r e s e n t  o r i g i n a l  phenocrys ts  and g ra in s .  
Quartz is being recrystallized, and the larger grains ~ften exhibit 
flamboyau% ex t inc t ion~  i n d i c a t i n g  s t r e s s .  Some r e s o r p t i o n  f e a t u r e s  are  
p r e s e n t .  

The groundmass i s  composed 6f f i n e - g r a i n e d  quar tz ,  ranging up to  
about 0.02 mm in  s i z e ,  and c l ays .  I ron oxide minera l s  have f i l l e d  i~ac -  
t u r e s  in  the  rock,  which has a somewhat breccia%ed appearemce. E a r l i e r  
v e i n l e t s  have been raggedly  f i l l e d  wi%h ser ic i%e.  Some of the hemat i t e  
pa tches  may be r e p l a c i n g  s u l f i d e s ,  lm% most may be r e p l a c i n g  magne t i t e .  
Leucoxene occurs as d i s semina ted  patches  which range up to ~bout 0.02 
11~ a C r O S S .  

This rock has been sericitized, silicified, and argillized. 



Sample No. : 

Name z 

W-6 610' 

Altered qu~tz lati%e(~) 

Mineralogy: (Lis ted  in  approximate decreas ing order of abundance) 

c lays  
quartz 
iron oxides 
leucoxene 
p lag ioc lase  
magnetite 
zircon 

Petrography: 

In t h i s  sample, phenocrysts of f e ldspar  up ~o ~ ~n in length  have 
been almost completely altered to clays ana quartz in a very fine-grained 
intergrowth of alteration products. The fresher phenocrysts of plag io-  
clase are bein~ altered around their borders, generally with fairly dis- 
tinct boundaries bet~emthe  a l t e r a t i o n  products and ~he fresh mineral. 
Larger patches of a very fine grained, almost isotropic mass of  alter- 
ation products (primarily clays) may also be s i t e s  of former ferromag- 
nes ian minera ls .  

The groundmass of the rock is made up of abundant, very finely dis- 
seminated hematite, magnetite, and leucoxene set in a mosaic of 0.1 
mm quartz grains and clay patches. Oxidation has been so extensive that 
any poss ib le  former su l f i de s  have been completely destroyed.  

This rock i s  s imi la r  in  some respec t s  to Sample W-6 522' ,  but i s  
somewhat less altered, to the argillic facies. 



Sample No. : 

Name: 

W-6 669' 

A l t e r e d  quartz latite(?) 

Mineralogy: Approximate 

p lag£oclase  35 
clays 5 
K-feldspar ~O 
quar tz  10 
sericite 
hematite 2 
magnetite 2 
muscovite 1 
leucoxene 1 

Petrography:  

In this sample, phenocrysts of plagiocl~se ranging up to 2 mm in 
length have been altered (about 20%) to clays, sericite, and recrystall- 
ized quartz. Some of the phenocrysts display argillized cores, but most 
of the alteration seems to have proceeded from the edges inward, and along 
f r a c t u r e s  in  • c r y s t a l s .  K- f e ld spa r  are  ~he Larger phenocryst  s s t i l l  fresh. 
Fo1~ner maflc ~]~iotite in part) phenoc~sts up to about 3 ~a long have 
been completely altered, l~rimarily %o hematite, magnetite, lencoxene, 
an~ sericite. 

The groun~ss was originally largely glassy, and is now devitrifying 
to quartz and K-feldspar, and altering to clays and sericite. Dissemin- 
ated throughout this Eroundnmss are very fine-grained hematite~ magne- 
tite, and leucoxene. 

Hydrothermal a l t e r a t i o n  has apparen t ly  r e s u l t e d  i n  minor a r g i l l -  
i z a t i o n  of the  f e l d s p a r s  and groundmass, and p o s s i b l y  the  d e s t r u c t i o n  
of the ferromagnesian mine ra l s .  (However, some of t he  a l t e r a t i o n  may 
be due to  p rocesses  of d e v i t r i f i c a t i o n ,  groundwater ac t ion ,  e t c . )  



Sample No.: W-6 688' 

Name: Quartz lati%e? 

~ n e r a l o g y :  Approximate 

p l a g i o c l a s e  ( h i g h l y  a l t e r e d )  
c l a y s  17 
s e r i c i t e  9 
K- fe ldspa r  4~ 
quar tz  15 
leucoxene 
hematite 

Pet rography:  

In %his sample, p l a g i o e l a s e  phenocrys t s  which range up %o about 5 
n~a in  l eng th  have been about 80~ a l t e r e d  to  c l ays  and se r ic i%e ,  wi th  
minor replacement  b y E - f e l d s p a r .  Some of the  c r y s t a l s  have been com- 
p l e t e l y  a l t e r e d ,  while  o the r s  are about 50~ i n t a c t .  A ferromagnesiau 
mine ra l  occur r ing  as phenocrys t s  up to about 1 . 5 ~ m  across  has been a l t -  
ered comple te ly ,  g e n e r a l l y  %o hemat i t e ,  s e r i c i t e ,  leucoxene,  and magne- 
t i t e .  There are some c r y s t a l s  of muscovite  about 2 hen long c o n t a i n i n g  
s e r i c i t e  and leucoxene,  which are a p p a r e n t l y  a f t e r  b i o t i t e .  

Phenoerys t s  of K - f e l f l s p a r u p  to 3n~n long have been only  s l i g h t l y  
altered %o serici%e. Quax~cz phenocrys%s up %o 2mR across sho~ slight 
resorption. 

The groundmass i s  a ve ry  f i n e - g r a i n e d  in%er~rowth o~ c l a y s ,  some 
serici%e, and devi%rified glass. VeTy fine-grained hematite, magnetite, 
and leucoxene are s c a t t e r e d  %hroughout. 

The hydro~hermal a l t e r a t i o n  has  appa ren t l y  a f f e c t e d  the p l a g i o c l a s e  
and fexTomagnesian minerals, with primarily argillic products resulting, 



Sample No.: W-7 30~' 

Name: Basa l t  

~ n e r ~ o ~ :  Approximate % 

p~Eioclase 70 
hematite 10 
c a~onate 7 
c lays  2 
~agneti te 2 
leucoxene 2 
quar tz  2 
~hite micas 5 
z i rcon  tr 

Petrography:  

In t h i s  sample, phenocrys ts  of  l~/roxene(?) which ranged up to  0 .3  
mm in  s i ze ,  have been complete ly  a l t e r e d  to  ~lays ,  ~ n i t e  micas ,  and 
eha lcedonie  quar tz ,  enc losed  in  r ims of zmgne t i t e  and i ron  oxides .  

The groundmass i s  made up of  very  f i n e l y  d i s semina ted  magnet i te  and 
hemat i t e  in  a fel%y mass of very  f i n e - g r a i n e d  p l a g i o c l a s e .  Minor c l ays ,  
s e r i c i t e ~  leucoxene,  and c a l c i t e  occur in  the  groundmass. The f i n e -  
g r a ined  p l a g i o c l a s e  i s  u s u a l l y  f a i r l y  f r e s h .  

Small v e i n l e t s  of  c a l c i t e  wi th  minor quar tz  cut  through the rock.  
One 0 .3  mm gra in  of  quar tz  surrounded by a f i n e  c lay  i n t e r ~ o w ~ h ,  i s  prob- 
ably an a l t e r e d  i n c l u s i o n .  

The a l t e r a t i o n  in  t h i s  rock m y  be due to weather ing  and ground 
water  p rocesses ,  r a t h e r  %ban %0 hydrothermal  a l t e r a t i o n ,  a l though i t  may 
be p r o p y l i t i c  in  p a r t .  



Sample No. : W-7 390.7' 

Name: Basalt 

Mineralogy: Approximate % 

P l a g i o c l a s e  ~5 
hema t i t e  10 
c a l c i t e  ~0 
magne t i t e  2 
c l a y s  1 
leucoxene 2 
serici%e tr 
quar tz  t r  

Petrography: 

In ~his  rock ,  the phenocrys~s have been comple te ly  a l t e r e d .  
Phenocrys%s of pyroxene(?) ~nich ranged up to 0.~ nun in diameter now 
consist o~ rims of hema'~iT, e, magnetite, and minor leucoxene enclosing 
carbonates with additional iron oxides and leucoxene. Rare phenocrysts 
of former f e l d s p a r ,  up to 0 .3  zw in  leng~h~ are now comple%ely alt~ered 
to sericite and other fine-graine~ al%e~a%ion products. 

The grotmdmass i s  composed of  a ve ry  f i n e - g r a i n e d  mass o~ p l a g i o c l a s e  
crystals and very abundant calcite. The grcundmass has abundant, very 
finely disseminated hematite and ma~letite, wi~h miltor leucoxene. 

This rock has "been propylitically altered. 



Sample No. : W-8 3~0'  

Name : ~uff  

Mineralogy:  (L i s t ed  in  approximate dec reas ing  o ~ e r  of  abundance) 

c l ays  
p l a g i o c l a s e  
i ron  oxides  
quar tz  
K- fe ldspa r  
magnet i te  
whi te  micas 
c h l o r i t e  
leucoxene 

Pet rography:  

This r e l a t i v e l y  ba s i c  t u f f  con ta ins  c r y s t a l  f ragments ,  l i ~ h i c  
f ragments ,  and d e v i t r i f i e d  g l a s s  shards s e t  i n  a f i n e - E r a i n e ~ ,  d e v i t r i -  
l i e d  groundmass. P l a g i o c l a s e  f ragments  which range between O.1 and 0°3 
mmhave been a l t e r e d  (up to 100%) to c l a y s .  The o v e r a l l  a l t e r a t i o n  o f -  
the p l a g i o c l a s e  i s  about 28%. Fresh ,  anhedra l  K- fe ldspa r  f ragn~nts  range 
up %0 about 0 . 2 m  m diameter .  

D e v i t r i f i e d  g l a s s  shards  about 0 .5  to  1 - , , l o n g  and small  b a s a l t  
f ragments  are se~ in  a f i n e - g r a i n e d ,  d e v i t r i f i e d  groundmass which i s  
a l t e r i n g  to quar t z ,  c h l o r i t e ,  c l a y s ,  hemat i t e ,  magne t i t e ,  leucoxene,  and 
s e r i c i t e .  

The o v e r a l l  hydro~hermal a l t e r a t i o n  of  t h i s  sample, except  fo r  l o c a l  
ser ic i%iza%ion of the  p l a g i o c l a s e ,  i s  a p p a r e n t l y  no s t ronge r  than weakly 
p r o p y l i t i c  a t  most.  



Sample No.: SHE-OTCP 

Name: Jasperoid 

Mineralogy~ Approximate 

quar tz  98 
hematite 1 
leueoxene i 
zircon tr 

Petrography. 

This sample i s  composed of  f i n e - g r a i n e d ,  r e c r y s t a l l i z e d  quar tz  wi th  
a j a s p e r o i d a l  t e x t u r e .  The g ra in  s i ze  of  %he quar tz  v a r i e s  c o n s i d e r a b l y  
in different areas of ~he rock, giving it an overall patchy appearance. 
In general, the range in average grain-size in the different patches is 
from about 0.02 ~o 0.1 mm in  d i ame te r .  Trace amounts of  hemat i t e  and 
leucoxene occur  as ve ry  f i n e  d i s s e m i n a t i o n s  in  %he r e c k ,  and t r a c e  amounts 
Of zircon a r e  present. 

Although t h i s  j a s p e r i o i d  c o n s i s t s  now almost  e n t i r e l y  of  r e c ~ T s t a l -  
l i z e d  quar tz  w i th  no o r i g i n a l  ~ex tu res  or  f e a t u r e s  apparen t ,  the  o v e r a l l  
pa tchy  n a t u r e  i n d i c a t e s  a nonhomogeneity of  the  o r i g i n a l  rock .  
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INTRODUCTION 

The V~rillc~x ~ , L e a e h  auomalry is one ofthe ~ areas sdected for ~ testing bythe CAP 
/I group. The area o£interest istocated in the Railroad Pass area approximately four miles NE of 
the town of Wi~lcox, Arizona (Fig. 1). This area is situated ~ a covered area known to 
contain porphyry-type copper mineraKzation from the results of exploration drilling during the 
1970's and early 1980's. The target area covers approximately five square miles ofprospec~ce 
ground indicated from earlier geochemical and drilling data. Ti~ tenet  m~eA and geochemical 
results were summarized in a 1996 CAP ]El repc~t by J'lm Sell (Marvh, 1996 m e m o  to David 

Lowell), in which the results of ~ h¥ 1 ~  Cxeek,/M%/~,CO, a~xdt CAP I were integrated 
with preliminary CAP II evzyme leaed~ samp/e rem/ts. The combiued data suggested a posst~Ie 
hu t i~  t~gct,, fix g , ~  9, a pfi'va~e,l'y-o'vmed Sevtion where no previous dnqling had bee~ 
conducted (Fig. 2). 

A CAP rr agreement with the previous land owner (Barry Peacock) expired in mid 1996, and 
during the Option term the owner sold the p ~ e x t y  to another land developer, Mr. Lorma Pratt. 
In late 1996, CAP II negotiated a short-term Option with this new ovmet an~t a test kole vta~ 
commenced in early January~ 1997. This conventional rotary hole, WIL-1, was terminated at a 

depth of I360 feet near the end of ~mma~. A i f l t o ~  ~ e  k¢le iate~ze~t~ da~se f i e i t e -py r i t e  
alteration in Precambfian schist, geoehem vakms were low, and/t/s suspected that the hole was 
drilled wixhia tke eagtem p~eg,fli~i¢, fringe of the porphyry systen~ However, the drilling results 
tend to substantiate the presence ofa  subeconomic Cu-Mo porplxyry system as the source of a 
weak to mot~etate streng~ enzyme leach anomaly. 

T A R G E T  D E S C R I P T I O N  

The WIIlcox ~ Leaek a l x o ~  i.g e, ]axB~ ¢,ix¢,atax-shapex[ fea~l~te aplrtoximateA T five k-m in 
diameter, characterized by a centra//ow smrotmded by an annuhr-shaped ring ofanomaIous 
vakte~. This is ilka~ateti by Fig. 5 anti Fig. 6, which are contour maps oftwo of the more 
diagnost/c e/ements (Au and Cu). These plots display a subtle arouate pattern of high values 
surrotanding a central low. The interpreted interior low coincides reasonably well with the central 
tirOl-defined zone of low grade Cu and quartz-serieite-pyito alteration. The anmflar-shaped 
anomaty is defined by various elements including Au, As, Ca, Mo, Zn, CL and L As with many 
EZL anomafies, the central causative body cammt be previsety located, but is gener~d/y in~ezlTreted 
to lie somewhere in Sections 8 or 9 (Fig, 2 andFig. 4) ,  



The location of CAP II hole W I l l  was deternfined by merging alteration and mineralization 
vectors from pxevious drlTJing with enzyme leach geochemical data. Previous Bear Creek, 
ASARCO, and CAP I dr~ holes located to the west and southwest of Section 9 intersected 
serieitic alteration in Preeambrian schist and Lammide(?) quartz 9orpk~3. ~ altetatio~ 

• oontaining up to 0.2 - 0.3 % Cu, was patafissive ofa stro~ger zone ofminara~r.ation to the 
northeast, based on contouriag 0£ C~t~aba~ eaxd,~exko~k altetatie~ zzaiag pa~tezas. 

Tk~ foregoing ~ t m m ~  emphaaize~ that the X~qllcox target was based in large part on the basis of 
itderred n/terati~min~a/ization trends fitom previous drill holes. The enzyme leach data is 
pmmissive of a buried porph3nry system in the general vicinity ofthe dn'llhole-defated target, but 
the grade and geometry of  the system are not precisely defined by the enzyme leach data. 

D R I L L I N G  R E S U L T S  

Drill hole W/L-1 encotmtered bedrock at ~ depat ofapproximate~ 560 feet, benea~ 
~mco~olidarte6 ~ deposits. At a depth of 360 feet the hole intersected Preoambfian Pinal 
Schist with partially oxidized pyrite to a depth of  about 685 feet. From 685 feet to 1235 feet, the 
~tole encountered l~mal Schist with an average of approximately 3-4% d i s s ~ t e d p ~ a i t e .  The 
schist is altered to a mixture of chlorite, seficke~ and quartz representing a strong p.ropyli~ 
assemblage. At a depth of 1235 feel the hole intersected an intermediate composition intr~.~e 
rock posst]31y a granodiorite. This intrusive tack is ckametetiz~ 1,~ ¢ J ~ l ~  aketatimx read, less 
than I% dissemi~ted pyrit~ Thehole was ~ermina~ed a¢ a depth ofl36Ofcet,  n/ier a spot ~ore 
was takea~om 1350 - 1360 fec, t. 

C r e ~ a e a ~  assa~js of the hole were low for the analyzed elements C-M, Mo, Au, and Ag: 
Spor~dio CM values/n the range ot'0.02% are associated with observed traces of chaleopyrite. 
Veryweakly anomalous Au values (maxinmma 0.05 ppm) are present locally. These results are 
consistent with the outer propylitic halo of a porphyry sy~tenx 

A NE-oriented cross se~o~ through the Sgike E ~ buried. ~xlYa~e ~:~tem it, I~e~Xea a~ 
Figure 3. On this section, the central quartz-sedge-pyrite zone is interpreted to be a lendcular 
body located above ~ Laxemid~?) l~k~t~. T t~  mterp~etatimx ~-very spemlative, since most of 
the dry31 holes in the project area were not deep enough to imersect the top of'the suspected 
plm.ea. However, base6 tmthe occmxenee ofbarren inmmive rocks encountered at the bottom of 
holes WIL- 1, B-4, and W-6, the su/ade minerahz" ation is suspeoted to lie within a SW-pkmgiag 
block of Pinal Schist above a weakly altered pluton ofintermediate composition (Fig. 3). 

The quartz porphyry interse~ed in CAP I hole De-4 is interpreted as a possible I ~ r ~  
metavolcanie unit, rather thaxt a Lammide porph~itie dike. This is tka ~ i u ~  ~ i~ t974 
by John Kinniso~. based on his examination of CAP I and Bear Cree)dASARCO drill samples, t 
also suspect that the minmalizado~/alte~at~os~ c~xt~ o~ abr~ta~y a't ~a© kaxusive/stk~t vunm~ as 
depicted on the cross se_,~tion. This interpretation suggests the p o s s i b ~  that the conta~ is a low 
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angle fmflt, wt6ch has horizantal/y disphced the alteration/mineralization from its original 
position. 

SPECULATION CONCERNING REGIONAL STRUCTURE 

The proposed structural model differs from previous interpretations by John Khmison ([974) an4 
Tnn Sell (1996), which postulated a rotated copper "cylinder" plunging 40-60 ° N-E, b~sed o~ the 
tilting direction ofpost-mineral Tertiary volcanics_ However, dxe current stxcct~al m~ekwoul6 
explain the eastward ternfmafion o£I+P, anom~es in the v~cin~ o£hote WIL- t, as/nterpve~ed 
from previous geophysical studies. &¢co~cl/ng to the mod~l pzoposed-in this report, the sulfide- 
copper zone is a SW-pbangiag tenticuhr body witich pinches out towards the east, as depicted 
diagrsmatieally in sect.on on Fig. 3. The age and origin of the apparently rootless sulfide system 
are uncertain; the mineragzat/on could be Laram/de, Tertmry, or even Precambfian in age. 

There is a strong posm'bffity that the Spike E Hillssulfide system is an allochthanous slice of a 
hrger mineralized system, as mentioned h the previous sectiom Thin possibil~ is mgge~.A by 
the apparent abrupt termination of strong alteration and sulfides at the contact with the susFecte~ 
underlying intrusive body. It is also based o~ evidence of shearing note¢~ neax *the vontaut in hole 

l. A likely sense of movement may be Jnfewed fi-om the re~onaJ Basin and Range extension 
di~ectio~ in $E Axizons (ESE-WSV/), mx~ Zl~e observed SW dip of outcropping Tertiary 
volco~ics. Based on these two parameters, and assuming Chat the Ra~oad Pass area is the locus 
of a buffed Tet'dary fiat fault system, the likely sense of displacement is ~:om west to east, as 
suggested on Fig. 3. Whether the disphoemem occurs along a single spoon-shaped ]istric fauk, as 
depicted on the cross section, or from a series oflistric fRults, cannot be determined from the 
ex/sthg data. 

SUMMARY AND CONCLUSIONS 

The exploration results summarized in this report demonstrate that the Willcox enzyme 1each 
anomaly is a bona fide surface expression of a linked po~k~y s~ste~ wkick hss heea p ~  
delineated by previous dulling near the Spike E Hills. The dep~-gra~ relatknmh~ of  enzyme 
leach anomalies is poorly unde~.oo~ s ~  ~pems to depend on complex smlc~ural and ]~hologic 
factovz, For this reaso~ the Wzlloo~c roses  cannot be interpreted too rigidly with respect to the 
t o c a t ~  and g~a~te of the va~ml~e body. However, some general conclusions can be inferred 
from comparison of the EZL data to results from known porphyry copper deposits In terms of 
amp/itude, the Willcox restdts are variabIe: some commodity elements are relatively low compared 
to cah~ration studies (e.g. Cu, An), while other elements are relatively high (e.g. Zu, Me). In 
terms of depth, the sulfide source at WilIcox is moderately deep (500 - 1~000 feet), ot about 
the depth of the KalnmaT.00 deposit, by comparison. Overal~ the W~cox anomaly appevys to 
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rank somewhere in the middle of CAP II anomalies in terms of strength and consistency. 

The CAP U d~tt~g ~ tend to ~ ~ e  ~ e  "~ -mtevp~e~ed  geo~x , j  eaxd g~e~te cf  ~ e  
b m ~  porphyry system near the Spike E I-~s. I~ ~s ~kety ~a~ ~ l e  WIL-1 was ~ ~ 
easte~pzop3~tio fringe of*the sutfi~e sy~em (~g. ~,). The tno~bie ~ntez o£'~he system,s 
defined by severat previous hotes located west o f  hole WIL- 1 (Fig. 2), which encotmtered tow 
grade L'u sulfide nfineralization (0. ] - 0.3%) associated with quartz-sericite a~emtion in 
Preeambrian Pinal Schist and quartz porphyry of unknown age. The CAP II drilling results were 
negative in terms of intersecting ore-grade mineralization. However, the enzyme leach, sampling 
should be viewed as another successful test study.over a buried porphyry copper systen~ The 
enzyme leach results appear to fairly accurately outline the limits of the d_r~de.~ed copper 
minexalizattmx present east of the Spike E I~lls. 

R E C O N I N I E N D A T I O N S  

It is recommended that the access agreement with Mr. Pratt be t e ~ t e d  as soon as possible. 
No further ~ is recommended in the WiUcox target area at the present time, and the CAP II 
drill hole has been abandoned in accordance with State regulations. However, considering the 
poasibility that the mare a n ~ m ~  is disp~e~ fxom a ~ea~h~ toot zone, it is mcommeaded t ~ t  
udd~km~l sampling be conducted bath east and west of the Spike E ~ area, in order to 
e v e ~ e  th~ ] ) o ~ & y  ~f a ~ e ~  gzade I~rphy~ ~j~en~ 
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