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- . Drilling was recommended i n " t h e  Oak F l a t :  aisle,, by  
:?~.~. o f  a a t r u ~ u r a l  i n t e r s e c t i o n  of  t h r e e  ~ s t r u e t u ~ s  p r o ~ e c t # d  ~md, 
~iil..~,i!..the post-ore aaei te  cover, .  A 'stud~ ~nd © ~ r l ~  o5 other o r ~ ~  ~.in 
~ ~ : ~ i : ~ e a t e s  that chance of  su l f ide  mineralimation near e a e h s t r u c t u r a i l n ~  

-used,~for the. firs~ hole. A total of 671 feeti w~s. dxd_Lled.into the-~dacil 
~Lllers encQm~tered trouble twist lng}0ff the pipe e~d loeiag thebit 
~ e . / ~  Five days were. spent in  tryln~ ~o.retrleTe the blt.~o~es ~:..~u~ 
!~~A~om!ng thehole on the PJ~.~ ~ j~~r. :.i!:/:~ '~:~ - :~ .... ~ 

i C . C .  S m i t h - ~  ,Cc~pany .  A r o t a ~ . t ~ T p e  Failing .2~00 rig was 
~ ~  the offset hole.-.A total oZ ~i~O feet w~ d~nled in m~ OF-:~ 
i::pi~ the hole on ~ovember 15. - ~::' , ....... :.:~i:~i~:,,i_:- 

"feet; and fr~ 1875 to i~0 feet respectively, :.A vitro1~"i~i~:~ ~L-~ 
i~ominantl~ is a marker hori,on for the dacite over mos~'~0~i~he:ex~ 
i~ L white .tu~f zone wa~ absent below all o~.th~ ~r~tr~pI~-.i~8.~!~at the 
.thr~e.:vltrophyr~ ~ones could represent eithem-a~jr~Mr~e ~aul~ o~--flows., 

~ eite..To~al thickness of the dacite is.~995 feet. A ~fx~ml~~t 
~Iste ma.lnly .o~ black shale and lime ~ n t s  with mlnor~ orange si~ 

~es anQ!.:~r r~pres'ent a weathered zc~e-of the~Nhitetail con~@~-ate~ 
k~ ~I~0 ~ee~' a .~diaba~e was encouhtered with core ~aken from 2130 tO 21~( 
~,ss~ys c~.: the co~ed interval frcm21S0 to 21~0 feet are a .trace :~of • _ E 
~-.O.O~:I:C~,-: A standard assay of the cored interval f~.21~0::~o"':21~,~ 
~.0~ ;oz. A~am~ 0.00~ oz. Au. A petrographic description of ~i~se@%i( 
~re by H.~. ~0od of %he University o2 Arizona is as follows:~~ ?:~.!~;~!~,~:/,!.;~"i 

. ~:.  ............. ,.. :~... Chlorite - trace .:!:-.~ .... . . ..~ 

Is  diabasic with a we l l  al~gned fabr ic  of  p laglo¢lase  l a t h e .  ~ 
±am. ~ i~me~scoplc  banded appearance 18 ~-~eoC~i~ble  la:  
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-%~':"~> + K ~ T h e  A p a c h e  g r o u p  i s  e x p o s e d  n o a h  a n d  w e s t  ~ - t h e  h o ~ ,  s o ( t h  . 

o f  gold, in t h e  
~-"~ a2~Liation, It is ~ c ~ m ~  that mm ~r~u~ pm~z~tlon B ~  b+-----'~mJ~I ~ 
x'.."-+hole and an area a~mmm~ the hole that can be effe~i~ surveyed to-~ 

'. - " ",-:-:":i,",. . +"" .~2!,~_: ~' ~ii(- rides., are present. +~ .+',.: . . .... ~...-..:..,,~..~..~, 
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?' ii~i~?i; ~ ~ ~vils Canpon Ar,a 

O11 
Preliminary Reco~nendations 

&•. .  

@ 

~. ~ 

A hole w~s reco~nended 5½ miles north of Ray in the Devils Canyon area ~y ~.. 
Mike Fitzgerald on the basis of an intersection of three major structural trends ~ 
projected underneath post-mineral rocks. • .... ~ ~  

R e s u l t s  o f  D r ~ _ l i n ~  .... ~ .  ~,~-~ 

D r i l l i n g  was s t a r t e d  t h e  2 7 t h  o f  November,  196~ and  c o m p l e t e d  t o  a t o t a l  d e p t h  ~; .  
o f  2303 f e e t  on December 17 by C.C. Smi th  D r i l l i n g  Co. A F a i l i n g  2~00 r o t a r y - t y l ~  ~i~.~, 
drill rig ~s used to drill the hole "~ 

Total thickness of dacite is 1130 feet, Vitrophyre is present frc~ 1130 to ~ 
ll60 feet and a white tuff unit was encour~ered from ll60 to 1165 feet. A thickness /) 
of 1138 feet ~s drilled into the Whitetail conglomerate from 116~ to 2303 feet. •~ 
Due to a slower drilling rate, excessive thickness of the conglomerate, and increased 
drilling costs, the hole was bottomed in the Whitetail conglomerate. From 1165 to 
1800 feet the cnnglomerate consists mostly of smaller pebbles and cobbles. Fr~n 1800 
to 2303 feet the conglomerate contains larger size pebbles and boulders which de- ~ 
creased the rate of drilling considerably, j~ 

Conclusions and Recon~.endations ~ -  

B e f o r e  t h e  d r i l l i n g  s t a r t e d ,  t h e  t h i c k e s t  known s e c t i o n  o f  ~ t e t a i l  cong lom-  ~ , ~  
o r a t e  w~s a b o u t  800 f e e t ,  e x p o s e d  on Teapo t  Moun ta in  n o r t h  o f  Ray. As d r i l l i n g  p r o - ~  
grossed information was received that the Whitetail conglomerate ~as 183~ feet thick •~ 
in Inspiration's hole three miles north of DDH DC-1. During the course of the drill" 
ing of this hole a reconnaissance of the ~Wnitetail conglomerate exposed ½ mile south j 
and west of the drill hole revealed the possibility of an excessive thickness of the • 
conglomerate, that is generally tilted 15 ° to ~O ° to the northeast. 

From this information a basin of Whitetail congl~merate can be projected from 
noah of Ray to at least Section 26, TIS, RI3E, for over 8 miles with Devils Car~on 
forming the west boundary of the basin. 

L~ 

O 

It is recc~nended that an induced polarization survey be made down the hole and 
an area around the hole that can be effectively surveyed to see if any sulfides are 
present. More detailed mapping ~ould be done in the area south and west of the drill 
hole of the Whitetail congl~nerate and pre-mineral rocks to better understand the ~-~: 
structures iuvolved. Sufficient money has been spent on road construction and drill- i/ 
ing to hold the State ~ Leases until August 8, 1966. ~ ~ ~  

The log of Inspiration's hole is as follows: O-1105 feet - Dacite 
1105-2939 feet -Whitetail conglomeral 
2939-3240 feet - Diabase ~ 
3240-3~75 T.D. - Pinal Schist ~ 

Inspiration encountered no sulfides in the diabase or schist as reported by ~. ÷~ ,~' 
Burr Reed, Chief Geologist for Inspiration. Core fragments of the schist found ~i~ 
around their drill site were barren of any sulfides. ~ 

~ ~ii, " 
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L o e a t ~  1.7 ~ a  5 88 E of O~-IA 

0 - IA0~ Ter%iary ~i%e 
IAtu - .IA1." 5 vltr~I~r~ 
1 ~ 5  - 1A% .4~elte tuff 

- 3~JO ~hitetail o ~ : ~ a * , e  

.~ne location o2 each of tkm ~mle~, t h e  o u ~ l ! ~  o f  t~e  ~ e r r ~ l c C ~ e  clalma, azd 

the proJec%~o~ o£ th~ st~t~-al t~e~d~ ~re s~c~u~ on t~he a ~ c ~ ~  ~ap. It la 
beli~e~ t¢ h~ ~D" e!~aificant ~mL the on.l~" pre-da~Ine ~ ~mc:~m'~ered iz: the deep 
4rilli~ ~ ~u%t~ (~;A-2) ..a~ ~Alm%~ the projection of the ~leeplz~ B~y fa~tlL ~. 
Pre--ore ~ka ax3~ed en the ~-e of t,~ dAcite Are t e p o ~ r ~ p h i a a l l S ,  hl4~h e~st o~ the 

a~ross ~h@ prea~nt d~ite ex.~s~.Lr,~. If thi~tre~/ i,~ aC%~ ~r~ent, th~ hi~ 
enco~n~e~e~ in the DCA.-I hoi~ ~ ec~en~ i~o the aA-ea of the QF-L% drill hole. 

~oti~ oop~r .,aa encount~r~i ~de: t~A% ~ th~ ~e of ~ c~&ciL@ mG%rt~sL o~ 
t~m Cactus deposit ~.~ ~he 193C~'a &r~ the 4rill~n~ cf DCA-2 e-eta, bli~he(~ %h~% %h~ exo%i@ 
c o p p e r  extemi~ £u r th~<  ~t.~t~ar~. '~e pattern o f  exotic copper oceurren~e~ un~e~ 
the ~ito ~%rom~v ~ au~&~e."t& ~At the a~urce of th~ co,per, pr~a~ the rera~i~ior 

lisa Ab~-~he:" to the ~o~tb~t. 

The 0F-l~. no/~ i~ iocat~ ~r ~ Jura% -to the c~t Of the proJec%e~ ia~er- 
see%io~ ~f ~he ~leep/~%~ D~u%y az~ ?~y f&ult~, %~he mo~% likely lo¢~tlon f o r  
ecc~mce of 4i~ae~Inate~ ~opp~r ~tner~ti~, ~, in v~e, o f  t h e  above  
4~ta, it &ppea~ tc ~ :.o~h..hile Co deepen the ~le ~n an attempt to re~ch pro- 

beli~ %~t ~ e c o ~ r y  ,r~Ichmen% rel~te~ tO the earl~ T@~la~-y ez~ai~n surface, 
a -i;ai/Ar be that ~ the ~ L ~ i - l ~ p l r a t ~ o n  a ~  ~y o r m b ~ l e s ,  ~ou ld  p r o b a b l y  have t o  
be present %~ br!~ the g~-aue of 4isa~ai~at~d ~rlmary ~ u o r a ~ L l ~ t t o n  up t o  commercial 
r ~  for depths in ~cesa Of 2LAXJ f~et. AS It i~ not i/%kml~," that extemsiw 
@ r . . , . r ! c ~  rel~%~d t,c- the ~riy Ter~i~ sro~iO~ ~,.Ir:~'O~@.o wou/~ oceur ~ r  a ~r~a% 
%hick~ ~ p~Ite volcam~cs ~ue tO %he un~&vo=able oros~ envlrc~at~ it 
is bellevs~ that if p~-ore ~,~,~k~ ~"~ :~t encountered within ~00 feet oZ the bett~ 
of the OF-IA h~l~ t~ ~-ilLin~ ©ou/~ ~a/e/~ ~ ~e ~:,~usated and the proepeet dro~pe4. 

Sbe~/~ the actual l~c&t!on of the ~ fault ~c~e be to the east ~ 0Y-IA, 
limN~e ~hould  be  p , - ~ e ~  be lo~ ~ :-~ertla~-y r~cxs. The mecnami~a ~ 4i~e,~ea% 

~00D feet. T~Ior~ i@ $orae suggestion that the ddap/a~e~e~t m~y be in the f o r e  o f  
atep--faultln~ ~c~ a b r o a d  a ~  ~ ~ t e p - f & u l t i n ~  has  been  mo%e4 i n  %1~ ~ mine 
~orki~. However, di~p~nt ~ the observed step-faults is a~. In 
event,, the porei~e c~ replacmment ore do~m-dlp in the f~v~ra~ bod~ no~r the b~so 
of thin D ~  F~In l ~ a ~ a t o n e  coupled .~ith the presence of  ~ i ~  the ~p-dlp 
h~rlzc~m s ~ s t a  that t h e  s o ~ e  o£ ~he CO~.~r mm~V be tO the ~II,~-%. 

@ 



0 

-4- 

The prebe~le pre~e~e c~ dithered copper ~ ~ % ~ m  ~n ~he o r T ~ a ~  r~sk~ 
ea~t et the ~y fault s u ~ s s ~ s  t~m~ t . ~  mlmsr~ii~tlon Im the ~ ~ ~v~ 
the samm ~mr~e and, i~ ~ it i~ ~m~ir~]~ ~c~mlblm ~hat taetlte-t~]~ ~]~m~r m.tamrm~,- 
imti@a ma~ o~m~u- In %b~ li~a~toz~ ~ ths ~ fm~it ~m~. Thins, iX t~ O~-~A 
deea lie west of the }~V fault, t~e~ is a distir~ possibility that ~la~ed 
eO~ mlmo~Liz~%io~ ~ oocur in that ~ ~ eilA~ed ~ ~ .  ~m fa~%, 
Im~iaa%io~m Of sillc~blom in ~.t~ ~ton~ & c ~ e d  ~ evi~m%ee ~f ~ e  
i~tion w©u.l.d be e~'tre,~l~7 su~e~%Ivs ~haZ ~lea~e~ cropper ~z~.li~ZA~n 
Z~r%her %0 ~he east e~n if si~ifica.~ c~pper va~ ~ere ~t emo~-~. 

ProJ©c%ion 02 structural ~ones couple4 wi~h ~ ~? o%~er campaa~ea in 
%he ~aoi%e see~s ~o Inchica~e Ub~ ~h~re i~ a fair e~e %ha% p~-ore ~ m~ 
occur ~it~In a few h~r~A.~ fee~ belo~ ~he ~o~am of the OF-IA drill hole, az~ ~e 
location o$ ~ ~Io in :-~i~ bo %he p~Jected s%ruc%u~al ~e~ i~ believed 
be vary I~voz~bi~ fo.," th~ px~=e4~e o~ 4ut~~~ oop~er ~eh~i~a~o~. Z~e presem~e 

er~i~=~ re.ted ~,o %~ e~..r~" T~tia/7 erosioa =~'fa~e so eeepem.i/1~ ~ O~-~A 
d~11 hole ~ ~ee~ ~uid O~ ~uffici~u~ %0 te~ for ~ p~aslb:iiity o~ ore. 

It i~ ~ ~  ~a% ~ ~-~ drill hole be cLee~ ~ tee% in an at~z~t 
bo ~ pre-o~ Eocx~.  ' ~ e  ~'~z-d,~mm~ o f  tho ~ite ~oun%e~ in ~e 14~% 100 ~ee~ 

  lCt) 

TOTAL ........ ~,5 jTO0. 

CC: S. K. Je~m~e 
P. C. ~llJworth 
i.~. Corn 
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KERR-McGEE CORPORATION 
M I N E R A L  E X P L O R A T I O N  D E P A R T M E N T  

J~,7~ ,'g~ I S C h L E " / " = ~ o o o  " 

I|I I I| Ii I I| ,,, 

~ E A . . / , ' : ~ ' A L / Z £ D  GEOLD,~; )/ 4 / V D  

,_¢ T , C  ~x C 7 6 , , / 7 1 1 L  P.,~.D J .~ 4" "z- / O A/.5" 

0 / I / :  .~-L  AI T P , ~  o . .~  / ~  E C "  7 "  

i iiii ...... iii i i i . . . . . .  , ',L 

STATE : , 4 , e / Z o , v A  GEOLOGY BY M , J  r ,  v z ~ - , e ~ L . D  REVISIONS ( Name ~ Date ) | i 
. . . . . . . . . . . . . . . . .  " " - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -~ / ~ ' ~ u , . ' :  t ~ d  ~ y o  

C-~N-TY " ' -P~:~:A-L-  CONTOURED ON: I / , " - o .  , ~ ' ~ , ~ ' , , " . . ~  ) , D , ~ c . , - / ~  
..... " . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . .  ~ 1  T / ' : ~  ~ ,"  x ~ 

- ~  ~ . A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CONTOUR ~NTERVAL. ' ! _J , 
r0REw~-BcfT-.;d.}7-j.-k ........................... REFT~nENCES ,.~,;.--,o,, Z'.~.,->~-.,-, ,":.~=,,~-,-_.,.o..-,.) P,-<,,,'. P.,:>=,- ,..-.-,.+'2) ..D.J_S_T_R ~ CL] G u M _  ._M_L~_ ..................... ~ ............ 

S U R V E y  I ~ . . . . .  TRACED B ,Y I ~ ~ ~ III ~f~If£~ S ~. _ ~"II ~ ~ / / `  :~_.j~p ~ £"J..~ p ~t ~'~ , ( ~ ' ~ ' ~  ~ -~ .~ /~ ;~  ,~w ) -- 





@ 
District Oak Fla% 
Hole Number QF-~A 
Spudded _ _ 
Completed _ ~ ~  
Total D e p t h ~  
Driller C.C. Smith 
Logged By R.C.B. 

KERR-McGEE OI~IES, 

' Depth %Core Samp. Assays 
Rcvy No. Cu Mo i Int. 

Rock Type Rock Description 

INC. 

Alteration 

O 
County Pinal State ArlzonA 
Claim ~_~ Sec~LI__T. I s R . ~  
Elevation 
Hole Size 6~" 

Core Size 3 3/a~ cored from 2130 to 2150' 
Hole Angle Vertical 
Collar Coords. N. 

E. 

I Mlneralization 

~0_ 

t 

"----x 

± i 
7"-- 

! V" 

I 1 

I 

m 

J 
] 

I 
I 

:~ i!~i : ~ 
i~ ~ 

....... i ~!ii! ~ ii ~ ~! !~i~ ~ ~ !i~ i~i • i I 

i~: i ~i~/i i: ~ ~ ~ ~ 



~'~ District Oak Flat Hole Number o~_~ A 

Depth I i~C0re ',amp, I Asr~ays IRock Type 
IInt.  I Ecvyt No. ~ CuS Mo Auoz A g o x l  

= - - - - t - - - - t - - = - -  ~ '  i = ~  . . . . . . .  

~'!_~:lJ0~~+--~ - I ~ -~ -- 

~ : ~  ,-~ 

2090-1  " 
! . . . .  

I. 2__ . . . .  . 

. . . .  - __  _ ~  . . . . . . . .  _ ~ .  

i , ii I 

Rock Description____[ 

_Blagk, hard. dense. I T~a~ 

tZ 

tJ 

! [  
Page Number ~ 2 , 

Mineralization 

N~ne ~ppa~nt 

11 

Alteration 

T~ane Amount of chlorite '  

m 

I1  H 

" - i  N 

,, U . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~ 
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@ 

'! .L 

District Devils CaDYon 
Hole Number DC-I 
Spudded Ii-27-6A 

Total Depth ~O3 feet 
Driller C.C. Smith 
Logged By R.CtB. 

" : ' " • L 

4-.-. ':"-:".. : '.-f i 

!~i ~L !iff/L 

;/-/ 

' !i!{~ 

EEER-McGEE OIL INDUSTRIES, INC. 

.... : i ~' t:Lfi !.t/ ...... 
.,:~.:.../: !/i:.' .- . 

County Pinal State Arizona 
Claim NE I/~ See 16 T. 2S R. 13E 
Elevation 
Hole Size 6~" 
Core Size 
Hole Angle Ver$1ca~ 
Collar Coords. N. 

E. 

t Depth i %Core Samp. 
I !Int. Rcvy| No. I 

_l Ot , t + 
L/30-Z .60  

L16O-I: %5 "~ i 
I 

L165-i, 00 '  LLJ l 
L3 

1800-2103 \~]' 
I ".I 

- , 

L , 
1 , 

i . . . . .  [ 

L 

I I I 

I i 
I l 
i I 

-- ll! 

J 

Assays 
Cu Mo 

' Rock Type 

Dacite 

~itrophyre 

Tuff 

~teSa~l 

I 
Whiteta~l 
on~lomer- 

• Rock Description 

"Red-brown; hard 

dark brown and black; 
flattened phenocrysts 

w~te and soft 

~maller pebbles and 
~rit cemented by red 
mud 

lar~er ~ebbles and 
boulders: much harder 
drillin~ 

Alteration 

i 

isame 'clay alteration 

mostly altered to clay 
! 

Mineralization 

some limonite coatin~' , '" 

l 
I I I II 
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C O P  C O  R O T A R Y  ~ L L  H O L [  o C A _ ' I  : t 
A ~ < ' "  MIAMi ~ , . . R  _ ' , ~ - ' ~ : , ~ I ~ I I ~ I [ I ~ . C O O R D t N A T I E $  - :  

• , ~ _ _ .  E L E V .  O F  K E L L Y  6 7 6 0  - 

Location: Corner Melvin 1,2,7,~JL 2~, ~954SIZE OF HOLE 9 inch , 
O LL . . . . . . . .  ' - - . . . .  ~ ; ~ - ~ . L ~  ~L) 'y~, , . j , ,~ ' _ ,_.~ i . _ 

T U ~ I l C . N  

O & T E  F O " O T A G E  T V ~ g  ¢1~  ~ O C R  I ~ 1 1 ~ & l l l l t ~  

. . . . . .  • . . . . . . .  _ _ ~ _  J .  

1964~ • , 
5-18- 0- 40 ~Dacite; 8~¢wha~ $ ~ m e  a ~  430 . 460 . 

, , , ~ia s ~y : vex~k~K...4 I 
5-19 40- 70 on welded tuff? S/~rna ~ A~O - A~ 

i~ n 1 ~ ' ~ S  -- 
" 7 0 . 1 o o  " same 430 ,- 460 
~' ..... i00-130 " . Same as 430 - 460 

160-190 " Same a $  430 - 460 . . . . .  
!90-22-i~ ~ '~ i Same as .~30 - 460 
2 2 6 - ~ 5 0  T " . . .] S a m e  a s  . 4 3 0  7, 4 6 0  
250-280 " .... , Sa~a~_ a . ~  4~0 - A 6 ~  

I 

280-~310 ~ " S~.m~ ~.~ Aqq - Agn 
%OO-SS(l " q . . . . .  / ' ~ q  - I'~" " 

330-3:0 Same as 4~0 - 
370-400 . . . .  ~' Same ,a~ 430 - 460 
[400'43i3 • "' Same as 430 - 460 

~' " ' " ~ -- n i n ] ~ -  d ~ "  ~ - - "  "&av b e  vergln~ 

1470 . l  6n welded tbf.f; somewhat ~lassy , 

O 5-21 '460-490 "G!assv dacite .. i 100% very_ g ~ l ; i _ t e  [~itrnphyr~) 
• "' '490-520 [ " I 70% dark elas~: 30% very glassy. 

(vi ~roDnyre~. 
1 1 '  " 4 " " 

1 Ifelsite zones 
' ' 5 5 [ I ) - 5 8 0 ~ ' ' " . . , .  Very fine; Droba.,b!v_ ~lacite _. 
I I  I _~ ~ 5 ~ Q - 6 1 0  . . . .  S a m e  a a  6 4 0 - 6 7 0  

I ~  ,0. i t  " iOlv-~qO , . Same as 640-670 ,, 
I . ~ I I  

w£t~ a few dacite raes. 
" 670-700 " I Very fine ~mle: Drobablv same as . 

,,, ' . . . . .  ' = ' '  ! j0O-Pou. . .. 
" 70Q-730 " ".' 60-6%~ ~I~.~ a.~ .h~l~" ~n.~ f~l~it e 

[ a s  h e l a w :  5 % . d : ~ e ~ , r ~  
" 7302'766 - Break ,at 745 "45-50% dirty white felsite" &5-5~% 

Felsitei with Klass (dark & light): ~% daclte . 
" 760-790 21assv zones & ~0-607. dirth white felsite= 30-&0% 

al~ cla~ c t t : o -  znno_.~ Klass (dark & li-.~ht): 5% dacite 

(Glass m a y  b¢_frcm 
" 790-820 £1assv daeite Same as 820-850: nrohahly mmre 

' ~ ~ i glass present. 
" 820-850 .. " ~ame as 900-930" some of felsite 

I I l ; ge~ting more ~lassv._ 

" 8 5 0 - 6 8 0  " m ~ , ~ ~ame as 900-930 
1 1  I I  

m ,870-900 ~ ~ame as 900-930 . 

I[ I 1 I 

I I I 

I I 1 1 

i i i i  i i 
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M I A M I  C O P P S R  - ' . . . . . . . .  C O .  R O T A R Y  L ~ I L L  H O L E _  DCA #i 
| 

~=AM=, AR~ZON~ C O O R D ! N A T E $  . . . .  - 
I _ 1  I I  

£ L E V ,  O F  K E L L Y  4 7 6 0  
Location: Corner Melvin 1,2 7 8 SIZE OF HO 9 iach 

[5-22 900-930 '+ 80-90% mrav felsite: daclee- dark and 
light glass,, 

930- 960 " 

9 6 0 -  99-0- ' ' ' "  

I! 

II 

" . , _ 9 9 0 - t 0 2 0  " 

1020-1050 Dacite~_verv 

~lass7 iP places 
" 1050-1080 Some red-brown 

- volcanic$ Dresenti= 
I! ' • - 

" 1110-1140 , " 

--"--qTf~- 115 0 
7t----- 1150-1180 ]------------~' 
1198 

O 5-23_1180-1210 " 

1210-1240 ,, 
" ]240-1270 ,, 

,-YF--- 

,,,,, 

II 

1270-1300 ~' 
| . 

" 1300-1330 ~ - "  

i 

V prv F~n~ ~-~-pl~ p~nh=hly ":=" o =  

99011020 . _ __ 

60-70% as b~low; Z0-30%~Isss(~ray, 
clear, pink & brown) 5-10% d~r~tA 

. .  80-90Z ~rav f . ~ ] ~ t r ~  ( l , - , n l c . q  =r.a.v~. H=r!: 
glass; d~ci~e - - - -- : 

80-90% Kray glass; felslte Kra7 ~tan 
tint); daci~ 

50% .~rav ~iass: 25-30% ~ray '(tan tint 
felsite) : 20-25~.~ 
. - - I . , . ~  . : :  . " - - "  

No sample 

.. Sam~ a~ 1240-1270 

__Same as 1240-1270: plus ~ray su~ary- 
__glassy material 
Same as 1240-1270 

_ 90~957. d . l c i ~ . _ e  (a~e fra~a, v~rv ~laa~. 
reo-orown volcanoes.., llmonite st-alned'a"'t] 
dacite. 

Same as 1330-1360 

_ _ ~ 6 0 "  i " " j Same a s ~ 6 0  
[_.Most of sam le ~ fr d. ~. 

,-77--- 
- . 

- -  ~ ~  i 

" ~ "-" ~ " " :- : . ~  a~  !5]0-1%G0 
" ] 4 1 0 - 1 & 2 ~ ,  ,, . . . . .  

I I  

a c  

15-207 : .  r e d - b r o w n  v o l c a n i c s _ . L _ d a r k  & 11 

£ a s 6 .  - 

S e r e  a s  1510-1540. ,,lus uartz .neiss? 
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MIAMI COPPER CO. 
M~AM|. ~RtZON,& 

Location: Cornet" Melvin 1,2,7,8 

DATI[ I r o o T & ( I E  - T Y P [  OF ~0C1¢ 
| 

1964 ~ 

5-24" 1510-'1~.40 " '" 

!! 

1540-!570 . 
" 1570-1580 
" 1.5, 8o-, l ~ t o  

16i0-i'640 

O 

5-2i 1640-1668 

I 

, with Zeo~ 

, !  

i t  

5-30 1668-1675 
L 

5-31..6-2 No returns .... 

| ...... - 

R O T A R Y  D R I L L  H O L E  ,, DCA #I 
C O O R D I N A T E S  ,~ ...... 
E L E V .  O F  K E L L Y  4 7 6 0  

S I Z E  O F  H O L E  9 ingh 
I l . _ _ 1  I g 

ttt[~4Am~l~ 
. . . . .  i 

i 

"~5-A%% fel~tte As ho1~: 15Z n4.k f e l ~ t t  
20-25% dac i te ;  ~0% red-brown v o l ~ a n l e s _ . "  

d a r k  & l i g h t  ~la~.~: h t o ~ e o  n~4~l--fl in 
some o£ f elsi£~ . . . .  

Same as 1640-1.6~ 
No ~ample . . . . . .  

Same as 1640-1668: nln.~ d ~ e t ~ e  Fray" l e ~  

p in'F. felsite. 
>ame as 1640-1668; plus black Klass& 
Kra7 d acite-andesi~e with limonite aftez 

~a5-70~ felsite a~ be]~w" 2 f F Z .  nlnk 

, n i n g  c i r c u l a t ' [ o n  ' , ~ . .... 

; e l  
Core v Volcanics 

1693-1734 ~ " 

! 

! 

! 

I 

1746 i1736-1740 
6-4 
" i 1 7 4 0 - 1 7 5 5  

" 11755-1720 
" Ii. 7wr1785 7 "~ 

1785 - 1800 

i 
1 8 Q Q - 1 8 1 5 . .  L, 

I 

ADd~slte ~ i 

felsite witb hiotite: red-bro~n volcnnlc 
clear uuartz (2!ass) 

a m y g d m l n ~  d a !  t n 

l! 

" ,1815-1830 

| 

" ,1830-1845 

" .1850-1855 

qua[ _tz (glass) " ,_ 

'~ 657. felsite as below i 25-30% black quart 
4 
; (glass) ;pink_quartz: red-br~ ~olcanlcs 

" ~Q~ g.ray (yellow ti~./__~:- : --~" • :--: " . 
r 

red-brown volcanicsi~ black quartz(glaB~? 
i No s~mple ,, 

" 50~6Q% vellow-=reen white felsite. 
2~% red-brQwn volcanic (dacite?): ,, -,- - .... 

, 10-157. dark and¢slte, black quartz 
I (<lass); diabase (altered) . . 

tl I , Same as 1815-1830: increase of 
I $%igstone (vol~apic?), 

Same as 1815-18.30; sliKhtl7 more felsit'e 
cuartzite with pyrite; red volcanic ro~k 

II I 307. red-brown volcanic~ 50-607. 7ellow- 
4 white felsite; quartz; andesite: diabaa~ 
~, ~hKolit£c frays, 
; Transition zone: 457. andesite: 457. . 
I white ophanitic igneous rock, red 
J siltstone; quartz; diabase? 

Same as 1860-1875: slightly ~ore 
I amyK dal°idal material. 

plano 
t !  

I 

[ 

.7 'Same as 1860-1875: bu't much of material 
I i's amy~daloidai '(~0~,) ' ' 

O - I! 

3 
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I I I I  I I ' - -  

MIAMI COPPLR CO. 
MiaMi, AR)ZO~A 

Location: Corner Melvin 1,2,7,8 

DATE FOOTAGE TYPE OF ~OCK 

196z 

" 1855-1860 ' ,  

, " 1860-1875 " 
r i i " 

1875-1890 " 

i 

" 1890-!.905 
" 1905-1920 

1930 

6-5 1920-1935 
" 1935-1950 
" 1950-1965 
" 1965-1980 

-" ~980-199~ 
" 1995-2010 
" 2010--2025 

2033 
6-6 2020-2035 
" 2035-2050 

- "  PO~0-706~ 

O " 2065-2080 
" I 2080-2095 

( " 2005-2110 
[2i151 
6-7 2110-2125 
" 2125-2130 
" 2130-2134 
" 91 qA-2 I%0 
" 2150-2165 
" 2165 -2180 

- " 2180-2!95 
" 2195-2210 

" 22] 0-222i 

t l  

t !  

! !  

t !  

I I  

I !  

IT 

f l  

I !  

t !  

I I  

11 

| !  

'/1 

........ I i 

v.v,u.u,ma~/t.a,ROTARY r.,..,LL HOLE .DCA" #1 1 
" " " " "  ' * "  " " "  " _ - , 

S I Z E  O F  H O L E  9 inch 
I I  I I I  I 

~MA~ 
ii j I II I 

S a m e  a s  1 8 6 0 - 1 ~ 7 5  . . . . . . . . .  it  Jl . .  

Same as 2050-2065: ~lus fel~nar? 
Same as 2195-2210: plus amv~daloidal 
volcanics & red volcanl~_.? 
Same as 219~.2210 

, ,i 

Same as 2050-2065 
i 

S a m ~  a m  2 . q ~ 0 - 2 0 6 5  

Same as 19~0-19q~- pl,,~ Ign~,,.~ ~ .  
Same as 1980-1995.~ 
Same as 1980-199.5 

i . 

S a m e  as 2095-2110- n l u . ~  _ . l t - . ~ ' m d  d t = h = . . ,  

Same as 20q5-2110 
Same as 2050-2065 . . . .  

Same as 2050-2065 
,. S a m ~  a ~  21q5=1210 , , , 

b a s a l t ?  

Same as 21"95-2210 
" ' I" ,, ,,,Hi .,, . 

I !  

I !  

I !  

t t !  

') t 

I !  

11 

C.nn ~ ] c~n~_r~ t'~a ' ' 

I I I  I , 

" ' "  . . . .  2 2 2 5 - 2 2 4 0  ) " 

" " 2 2 4 0 - 2 2 5 5  . " 

2257 I 
~.,-R 2255-2270 
" 2270-22~5 

" 2285-2300 

i " 2300-2315 

II 

)! 

[] 

I 

Same as 2095-2110 
" w cl S Same as 2165-2180; fe in i 

Same as 2165-2180 
I 

Same as 2165-2180 
Same as 2165-2180 
Same a .~  2165-21RO 
Same .as 2,16~-2180 
Same as 2195-2210: no dlabase 
S a m e  as 2!,95-2210 
90% gray brown ~bronze tint~ andesite? i 

I 

red silt.st'one; d.iabase; quartz; quartzlt( 
7.5-80% dark andeaite? fra~a: 15~ dlabase 

~afics: sandstone: red siltstone- very 
small amount ot magnetite 
Same as 2240-2255; plus sandstone' " 
60-65% dark & light quartzite & 
and esite; 25% diabase; quatz; mafics, 
feldsoa, r; r~d sil~tonel.amv~daloidal 
basa it 

Same as 2270-2285; plus granitic frags. ' 
Same as 2700-2715:n9 basalt; plus red 
~iltstQne; possibly more dlabase. 
S0~e as 2700-2715; no basalt; plus red 
~%l~stone & br6n~n' gray limestone 
Same as 234,4 

4 



, ~ r t  , o o r ~ = =  r ~ , t  oF , , o ¢ , ,  

19(,' 
5-8 2315-2340 ConKlomerate 
" 2344 (Circu] ate) " 

6-9 
" 235Q-236O 

11 

2375 
6-10 2~70-2375 
" ? q 7 5 - 2 q ~ O  

11 

11 

t! 

t| 

O 

" 2380-2390 
"' 2390-2400 

~-" 2400-2415 
-i~ 241~-2425 
" 2425_~440 
" 2440-2455 
" 2455-2470 
" 2470-2485 

" 2485-2500 
" 2500-2~15 

11 

II 

11 

11 

I I  

I I  

11 

I !  

I t  

11 

11 

I t  

t11 

" 2515-2530 
i',, 2530-2545 
" 2545-2560 
" 2560-2575 

i i i  

MIAMI COPPER CO. 
MIAMI. ARIZONA 

O Location: Corner Melvin 1,2,7,8 

2 5-- i ' 
~-II 2588-2595 
" 2.595-2610 
" 2610-2625 

,, 26~25.2640 

I! 

I I  

11 

I I  

" 2640-2655 
" 2655-2670 
" 2670-2685 
" 26~5-2700 

" 2700-2715 

11 

0 
" Z 7 1 5 - 2 7 3 0  

l 

i i 

ROTARY 5, . ,LL HOLE DCA #i 

COORDINATES 
ELEV. OF KELLY 4'76(~ 
SIZE OF' HOLE 9 inch 

RKM&RS~I 

No ~amole 
Same as 2700-2735" nn b~uqle; n1,,~ ~d 
siltstone. 

S Ca~iss. 
Same as 2375-2380; plus Kra~ brown 

limestone. 
Snme as 2380-2390 

Core 0.018% Cu: 0.004 OxCu 

5 

.q~me as 2700-2715: no basalt: Dlus red 

St ] t~tnn~ 
Same as 2700-2715 nl,,~ red =1]t.tn.=. 
Same as 2700-2715 no basalt 

No sample 
Same as 2700-27] ~ :  n] -~  rpd =~ ] t=~-~ 
Same as 2700-2715 ~. he basalt 
Same as 26S5-2700- no ha~It 
Ssme ag 2700-27] ~ • n l . ~  r e d  el 11-~toDe..- 
Same as 2685-2700~ no basalt 
Same as 2685-2700, no basalt 
Same as 2700-2715, plus red'siltstone; no 

ba sa It 
Same as 2700-,2,71~; plus limonite stainin~ 

Same as 2700-2715 
Same as 2700-2715, plus red ~ilt~to~e 
Same as 2700-2715; plus aplite~ & red 

silzstone: no basalt. 

Same as 2700-2715 
Same as 268,5-2700; Do basalt 
Same.as 2700-2715" no hmsalt" pluR ml~ 
schist° 
Same as 2700-2115; no basalt; pl. uQ 

rhyolite? fray. v 

Same as 2700-271~; plus red ~ilts~one 
~ame as 2685-2700 
Same as 2685-2700: no basalt 
Same as Z700-2715: Dlua red siltstone & 

~.rav-br nwn l ~ m e ~ r ~ n ~ -  
~0-507. diabase: 35-45% 4ark & light 
q,,~rez~te & ~.d~si~@" citric__ _ feldspar" 
= , . ~ r l ~ l n t d = l  h ,m~l t_"  , u l f t e m "  m ~ m n ~ t t t m :  
s a ~ ; t s t o n e .  
Same  a s  2 7 3 0 - 2 7 3 3  



I I I  I i i I I I I  II I I I  [ 

MIAMI COPP ..  CO. 

~ , , , ,  

D A T E  

Location: Corn 

'] I rOOTA~[  

1964 ~ 
7733 
'6-12 '2730-2733 

" .  :2733-2750 

" '2750-2765 
i 

=: " 2 / ~ b - 2 7 8 U  

' 1]  

/81o  

• ! 1  

"6-i3 

" 

Z882 
5-14 

I! 
J 

" ] 

!! I 

2959 

&-161 

II 

l! 

, ' - w -  

I !  ' 

• | 1  

"3100 
"6-17 

~ = , ~ ,  &R~ZONA 

Corner Melvin 1,2,7,8 

T Y P [  OF ~OCK 
[ , 

i 

iConglomera te 

ROTARYL LL HOLE,  DCA #I 
COORDINATES 
ELEV. OF KELLY 4760 
SiZE OF HOLE 9 i n ch  

i IL I - -  . .  I I  I I 

RCtdARIrd i  
i i i i l l  i 

I! 

.. . ~! 

2780-2795 " 
i 

27q5-2810 . " 

2810-2825 " 

2825-2840 

2840-2855 " 
i 

i 

5592870 

2870-2885 
2885-2900 

I! 

I! 

! 

2900-2915 " 
l 

2915-2~$0 , " 
2930-299§ , " 

II 2945-2959 
2 9 5 9 - 2 ° , 7 1  , " 
2971-2980 " 
?(~n-?9q 5 [ ,, 
29c) _3oio i , ,  

} 1  3010-3025 : 
3025-3040 " 

l 

ii 3040-3055 : 
3055-3070 " 

3070-3085 
3085-3100 
~100-3115 

l !  

I !  

I !  

iS ame a@ 2750-2765. no limestone= no 
.limonite stains; plus amyKdaloldal basalt 
,Same as 2750-2755; plus l ~ m n n ~ t ~  -~aln. 
no sandstone 

i i 

.Same.as 2765-%780: more andeslte'fra~s. 
no red siltstone,- 

50-60% diabase; 30-40% dark & limb! ' 
quartzite & andesite; brn. is.; red 
siltstone quartz: feldspar; magnetite: 
mafics: sandstone,. 
Same as 2840-2855; no limestone= plu. 
mica schist & andesite frays_ 
Kam~ ~S ?8P5-78A~; more ~-~=o~te fr9 -o 
less quartzite; n O granitic fraKs; b~n~ 
limestone 
Same as 2825-2840: plus rhvoli~_~K~LL__ 
brown limestone: amv~daloidal basalt 
50-60% diabase;-30-A0% dark & light q_ua__r~ 
ite; maKnetite , mafics~.i~neQus rock fraK 
40-50% diabase, 40r507o quartzite & 
andesite, quartz, feldspar: brQw ~ 
limestone~ aM¥~daloidal basalt .... maflcs: 
ma£n~tite~ red 8il~~yp~um filled 
fractures 
Same as 33951'3410 

Same as 3395-34i0 
Same as 3395-3410{ plus native Cu in 
quartz-mica schist. 
Same as 3395-3410, plus rhyolite fra g. 
Sam~ as 3040-_3055 
Same as 2945-2959- pnsslhly mnre diakase. 
Same as 3395-3410" plus tan limestone 
Cnr. O-O2/'~ C,, N_NID OwCa,. 

SBme as 3395-3410 
.q=m~ at qNAN-~N%5 
.Same as 3040-3055 
Same as 3040-3055 
Same as 3395-5410 
.Same as 3395-3410: Dlus ~ranitlc? fray. 
"Same as 3395-3410~ plus dark brown 
l+limestone 

Same as 3395-34101 plus rhyolite? frags. # 

Same as 3395-3410 
I 
.Same as 3130-3145 

,I • I L t I 

I 



CO. 
I - M I A M I ,  A R I Z O N A  

O ocation: Corner Melvin 1,2,7,8 

ROTARY ILL HOLE DCA #i 

C O O R D I N A T E S  . . . .  ! ELEV. OF KELLY,, 4760 
SIZE OF HOLE 9 inch 

DATE FOOTAGE 

~964 
6-17 3115-3130 
" 31~0-3145 
" 3145-3160 
" 3160-3175 
" 3175-3190 

" 3190-3205 
" 3205-3215 
3224 
6-18 32,15-3230 
" 3250-3245 
" 3245-3260 
" 3260-3275 

;| 3275-3290 
" 3290-3305 
" 3305-3312 
" 3312-3320 
" ~ 3 2 0 - 3 ~ 3 5  

3344 
~-19 3335-3350 
" 3350-3365 
" 3365-3380 
" 3380-3395 
" 3395-3410 
|I 3410-3415 
" 3415-3430 
" $430-3445 

" 3445- 3460 

' ,  3460-3475 

" 3475-$490 
" 34~0-3505 

3510 
6-20 

II 

3505-3514 

3 5 1 4 - 3 5 2 5  

TYPE OF ROCK 
, i 

Conglomerate 
L I I  

RI[MARRS 
I 

I 
No sample 
Spm¢ as 3395-3410; plus serpentine ,,, 

" Same as 3175-3190 
" Same as 3175-3190~ plus rhyolite fraK. 
" Same as 3395-3410 z ~lus so~e limonite 

staininK 
" " Same as 3395-3410.. 
" Same as 3395-3410 

lw 

II 

|| ..... 

II 

II " 

II' 

II 

II 

I! 

II 

It' 

' II 

It 

I| 

..... iil 

|I'" 

Same as 3395-3410 
iSame as 3,260-3275 
Same as 9430-3445: 

I Same as 3395-3410~ 
limoni~ $tain%nE, 
NQ sample 
'Same as"339'5-3'410 
No "sample 
Same as 3535-3350 
Same as 3430-3445 

m,, , J i 

plus ~raniti¢? frag8. 
plus brown limestone & 

l l 

Sa'me as 3395-3410; plus limonite stains 
Same as 3395-3410 

II 
¥ 

Same as 3395-3410, no andesite 
Same as 3395-3410; plus brown limestone 
Same as 3430-3445~ possibly more diabase 
No sample .... 
Same as 3430-3445 
50-55% diabase; 40-45% dark'& light 
quartzite & andesite: magnetite_: mafics 
feldspar; quartz; mica schist: red 
siltstone. 
Same as 34b0-3475; plus red sandstone & 
limonite stains. 
Same as 3552-3562~ plus mica .schist & 
serpentine. 
Same as 3552-3562 
4Q-$0% diabase; 40-50% dark & light 
andesite & quartzite; Ruartz; feldspar; 
~rown limestone; maKnetite! mafics; pyrit~ 
Same as 3552t356zi plus isneous rock 
frag. (type?) 
C~re sample; 0.02~ % Cu. 0.008% OxCu; 
Sam~ ~s 3552-3562; possibly more diabase 
4~¢i~e? fray; fractures filled with 
Kypsum 

il 

7 



O 

i i  

i 

MIAMI COPPI:.R CO. 
M I A M I ,  A R I Z O N A  

L o c a t i o n :  Corne r  M e l v i n  1 , 2 , 7 , 8  
, .  

O 

O 

in  - - -  Im 

ROTARY t .LL  H O L E  DCA ,~1 

C O O R D I N A T E S  . . . .  " 
ELEV. OF KELLY 4760 

S I Z E  OF HOLE 9 inch 

8 

1 I~t[M&RI~ 
DATE FOOTAGE TYPE OF ROCK 

- - ' - - T - - - ~  v ~  a , " h : i r e  

& ra~s. 
|i ,-Tr---3552-3568 J Cor m le" - 0 d ba " - reef 

- to white auartzite & andesite: quartz; 

356---~ feldspar ; maKnetite; maflcs. 
~ _  ~568-3580 " S~¢ as 3580-3595: 9!us browD-black 

Dolomite? 
" 3580-3595 " _ Same as 3600-3610; plus red s ilts~one & 

_ ~ t e  . . . .  
_~hl_~@ mnle 

,--7---/tQ9=/610_ - ,, . . . '  
feldspar, ma~Ite, m~fi¢~; llmonite 

_~tains 

" 3610-3620 ~-- " --lira hireS@me as 3645-3660;s . . . . .  less mica schlst., & 

- -  " S me a - • lus rh II e? ra . 
,, 

" 
~ '_' _ _  

- ite te C 
. d_ab , ~ . 

_ _  

" 3675-3690 ,, 60-70%_f~reen-brown to white quartzite . 
" ~ and sit " 20- 0 diabase" micaschi t" 

, , ~ ~  _ d - - a _ "  _ - - ~ - i c s  . 

" Same as 3705-3720" no evidence of 
- -  

- , - - r - - - . 3 _ Z f l _ 5 _ = 3 1 ~  - , ,  

- -  ma D e t l  

quartz ~ ~ m o r e  _~ 

- -  ua zite & andesite" . 

" /13_i=//-5-Q-- 

" S a m e  as 3765-3780 
5 

- T r - - - - ~  80 uartzi e & andes as bel w" 

,--7"--~-,on_'~'7o~ " Same as 3795-3810: l ess  mica s c h i s t .  

mafics; q ~  tz" ~ los I- 



i i 

MIAMI COPPER CO. 
M I A M I ,  A R I Z O N A  

O Loca t ion :  Corner Helv i~ 1 ,2 ,7 ,8  

OAI"E voowo¢ TyPe or ~ocK 
i H 

1964 
~-24 ~8!0-~825 C0nKI0 merate 

,, , !! 

" 3825-3840 

-Tr-- 3840-3855 " 
" 3855-3870 " 
" 3870-3~5 " 

3900 3 8 8 5 2 - 3 9 0 0  
I! 

~-25 3900-3915 
I 1  

0 

i ..... I ! l  

~' 3915-3920 
" 3 9 2 0 . - 3 9 3 0  " 

l! 

--rr---  3 9 3 0 - 3 9 4 0  

" 3940-3950 

" 3950-3965 

I! 

I! 

3965-3980 

3980-3995 

4000 /922=929/L- 

6-26 4000-4011.5 
! !  

w~ 

ROTARY 5. ~L HOLE DCA /~I 

COORDINATES 
ELEV. OF KELLY 4760 
SIZE OF HOLE 9 inch 

RKMAm~I~ 

Same a~ 3870-~885"- minor serpentine? 
red sandstone. -- 

-Same as 3870-3885; plus pla~ioclas, e & , 
. , r e d  s a n d s t o n e  

Same a s  3 8 7 0 - 3 8 8 5  
Same a s  3 8 7 0 - 3 8 8 5  
80% a t l a r r z t t ~ _  & a n d ~ | . t ~  a s  hp_lnw: m ] ~ a  
schist: diabase: mafics: maRnetite: 
Same as 3900-3915; plus mica schist& 
oxidized pTrite? ; n9 mraniti¢ Dr 
~udstone frays, 
80% ~reen-brown-white auartzite & 
ande~ite: dlahase: feldsnar: ~.ranltlc? 
frag; red-brown m6dstone'; maKfietite{ maf£ 

' No sample 
75% green-brown-white quartzite & 
andesite; dlabas~: bvQwn !!-~_~one: mica 
schist; feldsnar" quartz; mafics;ma_~netitl 
Same as 3940-$950; pyrite has a green 

coating on i~, .. 
85% brown-~reen-wb~t~ quartzit, e & 
andcsite: diabase, quartz: feldspar: 
red-orange quartiz~e?: ma~netite; pyrite. 
85% brown-green-white quartzite & 
andesite: yellow t@n limestone; mica 
schist magnetite; pyrite; mafics 
Same as 3980-3995~ less limestone; some 
diabase & weathered diabase 
75L85% ~reen-brown t o  white quartzite & 
andesite: 5-10% brown limestone: quartz; 
feldspar; m%¢~ sqbist; maKnetite: mafics 

gray ; quartz~ diabase i much magnetite] 
some mafics; one xl of pyrite; 
Core 0.020% Cu~ 0.004% OxCu 

O 

NOTE: FO~ OPEKATIONAL REAS6NS THIS HOLE WAS LOGGED 

F~fl~ THE ROTTOH liP.  
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ii~ ̧ ~ 

0 

0 

D A T [  

1964 

7 - 3  
! !  

7-4 
11 

1I  

7-5  

I !  

! !  

I I  

! !  

11 

! I  

I f  

- ! !  

1! 

11 

1|  

I !  

MIAMI COPPER CO. ROTARY DRILL HOLE,  DCA #2 
COORDINATES 

MIAMI, ARIZONA TH[SUP[.~IOROILCO. ELEV. OF KELLY 4720 

Location: Corner AG 1,2,9,10j~.,~ I~4 $1ZE OF HOLE 7-7/8 inch 

FOOTAGE TYPE OF ROCK ~!N~" O,V,,~ON pc,ON lur.MAIml, 

0, 15 Dacite 

15- 30 " 

3 o -  45 " 

45- 60 " 

60- 7~ " 

75- 90 " 
90- 105 " 

105- 120 " 

120- 135 " 

135-150 " 
150-165 " 
165-180 " 
I ~O-lq5 " 
I95-210 " 

210-225 

225-240 " 

240-255 " 
2S5-270 " 
270-285 " 

28>-300 " 

~ o o - 3 1 ~  " 

3 1 5 - 3 3 0  " 

I! 

i00°/~ pink-brown dacite: somewhmt ~ ] . . q R v _  

Same as 0-15 
~ame as 0-15 
q.~m~ ~= N.IN- m~n~tltIc metallle (s 

pro bably-most17 from bit 

Same as 0-15 
S~me a.q 0-15 

& J . 

Same as 0-15 

Same as 0-I$ 

Same as 0-15 
Same as 0-15 
Same as 0-15 

fl- 

I! 

I I  

I I  

I I  

11 

! !  

I I  

I I  

I !  

" 330-345 
" 345-360 

" 360-375 

" 375-390 

" 390-405 

" 405-420 

" 420-4~§ 
" 435-450 
" ~S0-A65 

-T, - -  465-480 

-n-- I 480-495 
" $95-510 

| 

" 510-525 
" 525-540 

" 540-555 
" 555-570 

" 570-585 
" 5~5-600 

" 600-615 

" nln~ nn~ ni. prp nf h1,,~ h]aC~ 

andesite? 
Same as 345-360 

! 1  

Same as 0-15 

" Same as $45-360 

" Same as 0-15 
11 II 

! !  

T !  

I I  

I T  

I I  

I I  

t !  

t !  

I I  

I I  

!I 

7! 

II 

I! 

severai fra~ents) 
Same as 450-465; plus more andesite 

Same as 0-15 
" ; plus some of Xls show 

evidence of flowaee. 

Same as 450-465 
I! 

I! 

~Same as 0-15 

S~me as 450-465 
I! 

I! 
Same as 0-15 

" black[bronze tint 

frays. 

~lassy 



eL 

O 

O 

O 

Location: Corner Ag I ,2,9,10 

OAT¢ ~ooT, o( T v ~ ¢  o~ ~ o c x  

1964 

17-5 "'615-630 " Dacite ..... 
" 630-645 " 
" 645-660 " 

Zzi_ 660= i__ " 
" i 67~-69Q " 
" 690-705 " 
" 705-720 I " 

" 720-735 " 
" 735_750 " 
" 750-765 " 

2 
R O T A R Y  L . . , L L  H ' O L F . . ,  DCA #2 ' 

M I A M I  C O P P E R  CO. C O O R D I N A T E S .  
MIAMI, ARIZONA ELEV. OF KELLY 4720 

SIZE OF HOLE 7-7 /8  
I • . i i i i i  

ItlZMAItlKS 
I 

, , i 

Snme  as 0-15 
! !  

II 

~q~m~ . ~  ~50- .,,, 
Same as O-15 , 

i 
I I  

I !  
, [ , 

! l  : 

I! 

Same as 0-15 
I! 

765-780 " 

" 780-795 " 
I! 

795-810 " 
" 810-825 " 
II 82 -8 0 
" 840-855 
" R55-870 

870-885 
" 885-900 

" 900-915 

" 915-930 
" 930-945 

" , " n].. hrowlq-hl-ek n11v 
looking mate~i~l contamlnation from riB? 
Same as 450-4'65 

Same as 765-780 
Same as 0-I~ . . . . . .  

II 

I! II 

v! 

" Same as 495-5i0 "" 
II I! 

"" Same as 0-15 
II II 

~-7 94~-960 
" 960-975 

" 975 -990 
" 990-1OO5 

Same as 765-780 
" Game as 0-15 
If 11 

t l  I 1  

I !  t l  

" 1005-1020 
~" i020-I035 
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ZONED A SH-FLOW SHEET IN TIlE REGION 
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INTRODUCTION 

Remnants of a thick Tertiary ash-flow sheet cover 
large areas in parts of Gila, Pinal, and Maricopa 
Counties, Arizona (Fig. 1). The ash-flow sheet is of 
particular local interest because it covers potential 
mineral exploration targets in a region that has many 
ore deposits. This report briefly describes the physical 
features of the ash-flow sheet and explains how inter- 
nal zoning can help interpret its structure. 

Previous Work 

The ash-flow sheet was first studied in the Globe 
15-minute quadrangle by Ransome (1903, p. 88-95), 
who described the basal tuff correctly but considered 
the vitrophyre and the rest of the unit to be thick, 
massive lava flows of dacitic composition. Short and 
others (I943, p. 45-49) described the sheet near 
Superior as alternating dacitie lava flows and tuff  
deposits. N. P. Peterson carefully described the de- 
posit in the vicinity of Globe and Miami (1962, 
p. 38-41). Ite realized that lava flows of this com- 
position would be erupted as relatively short, viscous 
flows with contorted flow structures. This deposit, 
however, actually covers hundreds of square miles and 
contains uncontorted, flat to moderately tilted struc- 
tures, so he concluded that it was probably laid down 
by several ash flows or incandescent clouds (N. P. 
Pcterson, 1962, p. 40-41). 

1 have made additional _studies of the deposit and 
have concluded that it is composed of a number of 
ash flows erupted in rapid enough succession to form 
an ash-flow sheet that is, in general, a simple cooling 
unit. The present report, outlining this thesis, is 
chiefly a condensation of an earlier open-file report 
(D. W. Peterson, 1961a). 

Terminology 

The terms used in this report follow the terminology 
proposed by Smith (1960a, p. 800-801 ). Abbreviated 
versions of several of Smith's definitions are repeated 
here. 

1. Publication authorized I~y the Director, U.S. Geological Su(vey 

Ash flow: The basic unit of ash-flow deposits; the 
deposit resulting from the passage of one nude ardente. 

Ash-flow sheet: Any unspecified sheetlike unit or 
group of units considered to be of ash-flow origin. 

Welded tuff: A rock or rock body in which vitric 
particles have some degree of cohesion by reason of 
having been hot and viscous at the time of their 
emplacement: 

Cooling unit: A single or nmltiple ash-flow deposit 
that can be shown to have undergone continuous 
cooling. 

Simple cooling unit: An ash flow or sequence of 
ash flows that has had an essentially uninterrupted 
cooling history. 

Compound cooling unit: One that shows depar- 
tures in expectable zonation and other properties 
which result from simple cooling, because the intervals 
between ash flows were too great for readjustment to 
a single-unit cooling gradient. 

To understand the definition o f "  ash flow" it may 
be helpful to review Smith's concept of "nude 
ardente". He emphasized the original observation 
that a nuee ardente is composed of two parts, a basal 
avalanche that contains the bulk of the erupted 
material, and an ovcrridin$ cloud of expanding gas 
and dust (Smith, 1960a, p. 802-804). Although a 
nude ardente is both a type of eruption and an agent 
of transport, Smith emphasized its role as an agent of 
transport of material from the vent to its final resting 
place. 

The deposit in the vicinity of Superior, Miami, and 
Globe is an "ash-flow sheet" made up of an undeter- 
mined number of separate "ash flows" that in most 
places cannot be individually recogpized. Part of ttie 
deposit is composed of "welded tuff," and part is 
non-welded. In most places the ash-flow sheet 
constitutes a "simple cooling unit," but locally it 
grades laterally into a "compound cooling unit." 

In most of the literature describing the area, 
"dacite" has been used to designate I11e rock type 
(Ransome, 1903, 1919, 1923; Short and others, 1943; 
Peterson and others, 1951; N.P. Peterson, 1962, 
1963), and the name is firmly established m current 
local usage. Dacite is defined as a volcanic rock with 
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numerous quartz and feldspar phenocrysts, the feld- 
spar phenocrysts being mostly plagioclase; on this 
basis dacite is a valid name for the rock. It should be 
recognized, however, that on the basis of its chemical 
composition, the rock is a quartz latite (Peterson, 
1961a, p. 111). 

ORIGINAL EXTENT, VOLUME, AND AGE 

The area in which the ash-flow sheet crops out is 
shown in Figure 1. The deposit has been recognized 
front 10 miles west of the Superstition Mountains to 
the Salt River near Cherry Creek, and from a mile 
east of Globe to the vicinity of Ray. Outcrops of ash- 
flow rocks in the Santan Mountains may be part of 
tlfe same sheet, but the correlation is not yet certain. 
The possible original extent of the sheet is indicated 
in Figure 1 ; this area is about 1500 square miles, but 
it may exceed 2000 square miles. 

The maximum, exposed thickness of the sheet is 
2000 feet just east of Superior. Thicknesses of over 
1000 feet are common in the central part of  the area 
shown in Figure 1, and the sheet gradually thins 
toward its margin. The original thickness of the 
s]leet is difficult to determine because of dissection 
by erosion and the irregular pre-emption topography. 
However, 500 feet seems to be a reasonable estimate 
for the average thickness. This leads to an estimated 
volume for the sheet of  about 150 cubic miles. 

Ransome (1903, p. 94-95) assigned a Tertiary (?) 
age to the deposit, and this age is confirmed by 
isotope age dating techniques. CreaSey and Kistler 
(1962, p. 1) determined an apparent absolute age of 
20 million years on K-Ar ratios in biotite obtained 
from vitrophyre at the base of the deposit east of  
Superior. Damon and Bikerman (1964, p. 72) ob- 
tained an ago of 19.9-+0.9 million years on biotite 
from dacite about 2 miles east of Superior. (They 
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used a slightly different decay constant and recal- 
culated the age obtained by Creasey and Kistler to 
19.4 million years.) These dates all indicate a middle 
Miocene age. 

FIELD DESCRIPTION 

Zoning 

All of the zones of welded ash flows defined and 
described by Smith (1960b) are present in this ash- 
flow sheet, and they are diagrammatically represented 
in Figure 2. The three fundamental zones that depend 

0 
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Figure 2 - Physical characteristics of the ash flow sheet 

on the degree of welding include (1) upper and lower 
zones of no welding, (2) upper and lower zones of 
partial welding, and (3) the zone of dense welding. 
Superimposed on all but the lower part of the sheet 
are three zones representing the different types of 
crystallization that took place during the cooling of 
the stleet: (1) devitrification, (2) vapor-phase crystal- 
lization, and (3) granophyric crystallization. The 
zones of crystallization are superimposed upon the 
three fundamental zones of welding. In addition, the 
zones of crystallization overlap one another. In most 
vertical sections through the sheet, the successive 
zones in part follow the same pattern as indicated in 
Figure 2, without repetition or regression. This pattern 
indicates that, despite its great thickness, the sheet 
consists of a single cooling unit in most places. 

The rocks of all the zones have certain features in 
cominon. Throughout the entire sheet the rocks are 

O porphyritic with a similar phenocryst assemblage; in 
hand specimen phe ~ocrysts can be identified as feld- 
spar, quartz, biotite, accessory iron oxide, and lesser - 

variable amounts of hoi*nblende and sphene. Pheno- 
crysts constitute from one-fourth to nearly one-half 
the vohune of the rock; they range in size from barely 
discernible with the hand lens to 3 ram, and most are 
V2 to 1 mm in diameter. 

Lithic inclusions are common throughout theash- 
flow sheet, and generally make tip 1 or 2 per cent of 
the rock. In the lower part of the sheet, however, they 
become much more abundant, generally making up 
about 10 per cent and locally as much as25 per cent 
of the rock. All the older rocks of the district occur 
as inclusions. Most are angular chips a fraction of an 
irtch in diameter, some are several inches across, and a 
few scattered boulders several feet in diameter have 
been observed. 

In the field it has been convenient to map the fol- 
lowing five units rather than the zones of crystalliza- 
tion or welding: (1) basal tuff, (2) vitrophyre, (3) 
brown unit, (4) gray unit, and (5) white unit. Some 
of these units have been mapped in part of the 
Superior quadrangle; Figure 3 shows their generalized 
distribution. 

(1) The basal tuff includes the lower zone of no 
welding and part of the lower zone of partial welding. 
The glass shows no appreciable crystallization. The 
base of the ash-flow sheet consists of  nonwelded 
crystal tuffwherever observed. The basal tuffis poorly 
to moderately indurated and weathers to gentle, sub- 
dued slopes. It is generally light gray to white but 
locally grades to shades of yellowish gray and moderate 
red. The basal tuff ranges in thickness from 2 to I00 
feet or more, averaging about 10 to 20 feet. 

The matrix of the nonwelded tuff is powdery and 
generally uniform; in addition to phenocrysts and 
lithic inclusions, it locally contains pumice lapilti and 
blocks. In the nonwelded tuff, orientation of constit- 
uents is random. Upward into the zone of partial 
welding, however, the pumice fragments and glass 
shards become flattened and uniformly oriented; as 
the tuff becomes more firmly consolidated, its specific 
gravity incre~ses, and discs of black glass appear and 
become progressivcls" more abundant upward. These 
changes all result from a progressive upward increase 
in the degree of welding. The zone of partial welding 
(the upper part of the basal tuff) ranges in thickness 
from a few inches to about 40 feet, averaging from 
1 to 6 feet. 

(2) The vitrophyre includes the lower part o f  the 
zone of dense welding that lacks superimposed crystal- 
lization. The lower part of the vitrophyre may also 
include the upper part of the lower zone of partial 
welding (Irig. 2). Most of lhe vitrophyre is a densely 
welded tuff composed of a matrix of black glass con- 
taining the normal assemblage of phenocrysts and 
sparse to abundant lithic inclusions. It is generally 
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Figure 3 - Generalized geologic map of the Superior quadrangle, showing the  distribution 
of recognized field units within the ash flow sheet. Recognition of the units has 
permitted identification of several faults within the sheet. 

firm and resistant to weathering and stands out  as a 
ledge above the softer  basal tuff. The vi trophyre 
weathers to a dark gray or dark brown color that 
contrasts with the lighter colors of  overlying and 
~nderlying rocks. It ranges in thickness from 2 to 80 
feet and averages from 5 to 25 feet. 

(3) The brown unit consists of  the part o f  the zone 
of  dense welding upon which has been superimposed 
the zone of  dcvitrification. It also may include the 
lower part of  the tipper zone of  partial welding, in 
which thin scattered lenticles that underwent  vapor- 

phase crystallization are present. The dominant cJ]ar- 
acteristic of  the brown unit is a dcvitrification of  the 
original glass of  the groundmass to a dense, hard, 
flinty rock that is light brown to reddish brown in 
color. Careful scrutiny of  the groundmass with a hand 
lens reveals eutaxitic structures characteristic of  

dense ly  welded tuff; these structures show clearly 
under the microscope. Tile intensity of  devitrification 
crystallization increases upward. This is expressed 
megascopically by a gradual change in color from 
brown to brownish gray to reddish gray. The thin, 
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light-colored lenticles in the upper part of tim brown 
unit are flattened pumice fragments that have retained 
enough porosity to allow slight w~por phase crystalliza- 
tion; they gradually become more abundant upward 
into the upper zone of partial welding. The thickness 
of the brown unit cannot be given precisely, because 
of its gradational upper boundary, but it generally 
ranges from 20 to 200 feet. In Queen Creek Canyon 
the brown unit reaches its maximum thickness of  
about 450 feet. 

(4) The gray unit lies entirely within tile upper 
zone of partial welding, upon which the zone of 
devitrification crystallization has been strongly super- 
imposed. This crystallization reaches the maximum 
coarseness in tile gray unit, and in many places the 
original "welded-tuff texture" is obscured by the 
superimposed crystallization. The color of the rock 
ranges from reddish gray to medium and light gray. 
Pumice fragments are strongly flattened in the lower 
part of the unit and partly flattened in the upper part; 
as their flattening decreases, the amount of vapor- 
phase crystallization increases. However, welding of 
the groundmass throughout the gray unit was strong 
enough to confine vapor-phase crystallization chiefly 
to the pumice fragments. Both the lower and upper 
contacts of the gray unit are gradational. The unit 
ranges from a few feet to  over a thousand feet in 
thickness. 

(5) The white unit includes the upper part of the 
upper zone of partial welding and tim entire upper 
zone of no welding. Its main characteristic is that 
vapor-phase crystallization not only occupies the 
pumice fragments but also permeates the groundmass 
and is there superimposed upon the devitrification 
crystallization. Crystallization is so intense that gen- 
erally the original vitroclastic textures have been 
completely obliterated. The rock has an aphanitic 
groundmass that generally lacks planar or oriented 
structures. The color on the fresh surface is light gray 
to white; it weathers brownish gray to reddish gray, 
nearly tim same as the gray unit. Pumice fragments 
range from partly flattened to nearly equidimensional 
in shape. On unweathered surfaces they arc difficult 
to distinguish from the enclosing rock, but as the rock 
weathers to a darker color, the pumice fragments 
become more discernible. In most places erosion has 
removed a substantial part of the wlfite unit, and only 
in the vicinity of Oak Flat, 4 miles east of Superior, 
has the original upper surface of the unit been rec- 
ognized. The white unit has a maximum thickness of 
about 800 feet and averages perhaps 200 to 300 feet, 
but thicknesses are uncertain because of the grada- 
tional lower contact and the eroded .upper surface. 
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Granophyric Crystallization 

Smith (1960b, p. 152) defines granophyric crystal-. 
lization as follows: 

"In silicic welded tuffs granophyric crystalliza- 
tion is characterized by groundmass quartz inter- 
grown with, or as blebs associated with, alkalic 
feldspar and minor accessory minerals. The 
aggregate shows granophyric or micrographic 
textures similar to those shown by many slowly 
cooled rhyolitic flows, domes, and shallow intru- 
sive rocks." 

Granophyric textures are identified in thin section in 
specimens from the central part of tile very thick 
section east of Superior. These textures occur chiefly 
in the centers of flattened pumice fragments in the 
lower part of the gray unit. The granophyric crystal- 
lization evidently took place where cooling was slowest 
and was promoted by the presence of residnal vapors 
in the pumice fragments. The position of tile grano- 
phyric crystallization zone illustrates well how the 
various zones of crystallization are superimposed on 
one another. This zone is thin, poorly defined, and 
discontinuous, and it is superimposed upon the zone 
of devitrification at a horizon where the zone of vapor- 
phase crystallization is also present. 

Pumice Fragments 

Light-colored cognate inclusions that are locally 
abundant in some parts of the ash-flow sheet have 
been identified as pumice fragments. They arc lentic- 
ular to ovoid in shape; toward the top they are equi- 
dimensional, but downward they become progressively 
more flattened. Most of the inclusions range from f to 
4 inches in their longest dimension, but both larger 
and smaller sizes are common. In general their light 
color contrasts with the slightly darker enclosing rock. 
Most of them carry approximately the same assem- 

--blage of phenocrysts in about the same proportions as 
the matrix and, except for their lighter color, appear 
to be practically the same rock. An important dif- 
ference is that many of the phenocrysls in the enclos- 
ing rock are broken, whereas they are generally un- 
broken in the pumice fragments. The original 
pumiceous texture of the flagments has been largely 
obscured or obliterated by devitrification and vapor- 
phase crystallization, so that the fragments are now 
essentially a porphyritic rock with a uniform aphanitic 
groundnlass. 

The flattening of pumice fragments has been given 
considerable study (Peterson, 1961 b). The apparent 
flatness of a fragment is defined as the ratio of its 
length to its he ight -a  ratio which has a rather wide 
range of values at any given outcrop. The flattening 
ratio is defined as the mean value of the apparent 

W . . . . .  
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flatnesses of a representative number (generally 30 or 
40) of fragments. This ratio can be calculated either 
as an arithmetical average or as the mean of the log- 
arithms o f the  apparent flatnesses. These two methods 
yield slightly different values; the logarithmic flatten- 
ing ratio is more rigorous, but the arithmetical flatten. 
ing ratio is easier to calculate in the field. Figure 4 
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Figure 4 - Flatness Characteristics 

shows the relation of the flattening ratio to the strati- 
graphic position in the ash-flow sheet; the flattening 
ratio increases as the depth of burial increases. This 
curve was obtained from fragments in the section of 
rocks exposed in roadcuts along U.S. Highway 60-70 
between Superior and Oak Flat. Craves from other 
localities show similar relations. 

Studies of flattening ratios have made it possible to 
estimate the amount of throw on faults in the ash-flow 
shee,. The flattening ratio also is a tool for estimating 
the distance of an outcrop below the original top of 
the sheet. Such applications are somewhat limited, 
however, because outcrops suitable for measurement 
of fragments are not numerous. 

STRUCTURE OF THE ASH-FLOW SIIEET 
The term "sheet" appropriately describes tile gross 

structure of the ash flows, inasmuch as the horizontal 
dimensions are many times greater than the thickness 
and the deposit extends over a wide area. The sheet 
was deposited on a surface of moderate to locally" 
steep relief. 

The attitude of most layering ranges from horizontal 
to dips of abcat 30*, but in a few places the dips are 
as much as 60*. The planar structure on which 

attitudes are measured is generally a joint system 
distinct to indistinct, that lies parallel to the plane o~ 
flattening of the pumice fragments. It seems likel~ 
that the structures originally were nearly horizontal 
and that the higher dips am due to post-solidificatio~ 
tilting. If the still-plastic rock had been deposited 
with an appreciable angle of clip, the rock would 
probably have flowed laterally, yet no evidence fol 
such flowage has been recognized. 

In earlier maps and reports, few faults were noted 
within the ash flows because of the uniform appearance 
of weathered surfimes flom near the base to the top of  
the sheet, tlowever, the distinct changes in lithology 
due to zoning and the systematic changes in the flat- 
tening ratio of pumice fragments provide the criteria 
that permit faults within the sheet to be recognized 
and mapped. A fresh surface nmst be obtained to 
identify the zone, so the work is rather slow and 
tedious; therefore, zones have been mapped and faults 
studied in detail in only a part of the Superior quad- 
rangle (Fig. 3). 

Several faults cutting the ash-flow sheet have been 
recognized, most of  which probably belong to a single 
set. Most of the faults trend north to northwest, and 
the west or southwest side is dropped down, although 
a few have the opposite sense of displacement. Ham- 
mer and Peterson (in press) describe two principal sets 
of faults that cut the rocks of the Superior area. The 
older set trends principally eastward, and many of tl!e 
faults are mineralized. Most of these faults are pre- 
Tertiary in age. The younger set trends north to 
northwest; its faults displace faults of the older set 
and offset Tertiary as well as older rocks. In general" 
these faults are not mineralized. Most of the faults 
illustrated in Figure 3 belong to this second set. 

Nearly everywhere the ash-flow sheet is cut by a 
system of vertical or nearly-vertical joints. The joints 
vary from clearly defined to indistinct, and from wide- 
ly to closely spaced; most are from 5 to 15 feet aparL 
The joints commonly form distinct systems, in which 
parallel joints extend continuously for several hundred 
feet to more than a mile. In many places two joint 
systems intersect each other at angles from 60* to 90 °. 
The continuity of the joints suggests that they are of 
tectonic origin, and ate not simple cooling cracks. 
Itowever, polygonal cooling joints are found in a few 
places, mostly in the vitrophyre. 

SOURCE 

The major source or sources of the ash flows have 
not yet been identified. Further study in areas west 
of  the Haunted Canyon and Superior quadrangles may 
ultimately reveal the major eruptive center. Ilowever, 
a small caldera, about 3 miles in diameter, has been 
recognized in the southwestern part of the Ilaunted 
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Canyon quadrangle (Peterson. 196 la); its position is 
outlined in I:igure 1. This caldera was probably the 
source for part of the deposit. At most, however, it 
could have supplied about 10 cubic miles of material 
-on ly  a fraction of the total volume of the sheet 
(Peterson, 196 la, p. 71-72). 

The caldera is a crudely circular structure in which 
ash flows and underlying rhyolite are downdropped 
and are surrounded by rocks of Paleozoic and Pre- 
cambrian age (Pcterson. 1960). The relations between 
the volcanic rocks and the older rocks around the 
border of the structure arc comp!ex and chaonc, and 
the older rocks are locally intruded bv dikes of vitro- 
elastic material similar to that in the ash-flow sheet. 
Local zones of alteration are common in the ash flows 
and rhyolite within the ca!dera, l-rosion has removed 
all traces of any original topographic expression of a 
collapse feature, but the foregoing evidence is consid- 
ered sufficient to identify the caldera (Peterson, 196ia, 
p. 66-72). Similar structures, perhaps larger, may lie 
farther west. M. F. Sheridan has tentatively recognized 
caldera-like structures in the western part of the 
Superstition Mountains (oral communication, 1967), 
which may provide additional sources for the ash flows. 

PETROGRAPHY AND MINERALOGY 

The nature, distribution, and appearance of pheno- 
crysts throughout most of the ash-flow sheet are re- 
markably constant. They are nearly uniformly distrib- 
uted, and constitute from 35 to 45 per cent of the 
rock. Plagioclase is the most abundant phenocryst 
mineral, followed by lesser amounts of quartz, biotite, 
sanidine, and opaque oxides. Hornblende is present in 
some specimens and absent in others. Sphene, apatite, 
and zircon are common accessory minerals, and a few 
specimens contain a little tourmaline. Over a hundred 
modal analyses show that the relative proportions of 
the different phenocryst minerals show a Slight but 
systematic change from the bottom to the top of the 
sheet. Plagioclase decreases slightly, and quartz and 
sanidine increase. 

The major phenocrysts average between ½ and 1 
mm in diameter, but a few are as large as 3 mm. Ex- 
cept for the phenocrysts in pumice fragments, a high 
proportion of phenocrysts throughout the sheet are 
broken, and tiny angular crystal fragments are scat- 
tered through the matrix. 

The plagioclase crystals, constituting from 55 to 
80 per cent of all phenocrysts, are generally subhedral. 
rarely anhedral, and are commonly twinned alter one 
or more twin laws. },.lost are distinctly zoned, show- 
ing either normal or oscillatory-normal patterns. Op- 
tical and X-ray diffraction studies of the plagioclase 
have not shown a unique composition, but they in- 
dicate that it lies in the range from oligoclase to 
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andesine and probably has an inter: ~ediate structural 
state. 

The ash-flow sheet generally contains only a small 
number of sanidine phenocrysts, about 1/2 to 5 per 
cent of the phenocrysts. In the white unit, however, 
sanidine makes up from 6 to 1 5 per cent of the pheno- 
crysts. In all units the sanidine is subhedral or euhedral, 
and some crystals show slight to moderate corrosion 
and embayment of their borders. Most are untwinned, 
but a few are twinned on the Carlsbad law. X-ray 
diffraction study indicates an approximate composi- 
tion of Or85-Ab 15. 

Quartz phenocrysts are anhedral and approximately 
equant, and they generally have deeply embayed 
borders. Quartz constitutes from 5 to 14 per cent of 
the phenocrysts in most of the ash-flow sheet, but 
from 11 to 25 per cent in the white unit. Grains are 
clear and unaltered, and some contain liquid inclusions. 
The quartz in most specimens shows slightly undu- 
latory extincti on. 

In all parts of the sheet biotite makes up from 5 to 
13 per cent of  the phenocrysts and averages about 8 
per cent. Biotite phenocrysts are generally euhedral 
or subhedral and form tabular books and flakes; many 
grains are distorted and bent. "Bird's-eye" structure 
is common, and pleochroism is pronounced with 
X = yellow, Y = Z = dark brown. Biotite in the lower 
part of the sheet is fresh, but in the upper part of the 
brown unit it is slightly altered, and farther upward 
the alteration becomes progressively more intense. Al- 
teration begins as bleaching at the crystal boundaries 
and development of small clots of opaque oxides in 
the bleached areas. The bleaching progresses inward 
with fnrther alteration, particularly along cleavage 
planes, and the opaque clots enlarge. Alteration is 
most intense in the white unit, where biotite is either 
replaced by chlorite or is completely bleached and 
accompanied by large concentrations of opaque oxide 
clots. 

HISTORY OF TIlE AStt-FLOW SHEET 

The magma, with a chemical composition of quartz 
latite, probably originated by selective melting of 
sialic material at a depth of several kilometers (Peter- 
son, 1961a. p. 113-115). As it migrated upward it 
cooled, and plagioclase, sanidine, quartz, biotite, and 
Other minerals crystallized. As crystallization contin- 
ued, gas pressure rose; when about 40 per cent of the 
magma had crystallized, it found its way explosively 
to the surface. The properties of the magma-such as 
temperature, viscosity, and gas content--were such that 
it crupted as nue~s ardentes. Gas escaped with enough 
violence to disrupt the magma into ash-sized particles, 
and the explosively vcsiculating nmgma rapidly spread 
laterally in all directions as a gas,charged avalanche. 



222 Arizolta Geological Society - Gtddebook I I I  

0 
l 

:i 

i i 
l ! 

1 

i1 

!] .... 

Mobility was aided by air engulfed by the incandes- 
cent mass; the suddenly heated air expanded violently, 
speeding the avalanche forward along its p:tth and 
creating a constant turbulence within it (McTaggart, 
1960). Billowing clouds of dust undoubtedly rose to 
great heights, but the bulk of the material was carried 
by the basal avalanche. 

Successive eruptions rapidly followed one another; 
each eruption was an individual pnlse separated from 
the next pulse by hours or days, but each successive 
layer was added before the next underlying layer had 
cooled appreciably. Each eruptive pulse added from a 
few tens to several hundred feet of material to the 
deposit. The erupted material had sufficient energy 
and mobility to travel distances of  as much as 20 
miles. The original relief was moderate to steep, 
perhaps on the order of  1000 feet; the deposits filled 
in valleys and ultimately covered hills under depths of  
Several hundred feet. 

The first inaterial that came to rest on the cool pre- 
volcanic surface was quickly chilled, and the glass 
pa~-ticles becaine rigid enough to resist deformation. 
This material (the lower nonwelded zone) formed an 
insulating blanket causing material above it to cool 
more slowly, so that shards and pumice fragments re- 
tained their plasticity long enough to be deformed and 
flattened by the weight of the overlying material, 
thereby giving rise to the lower partly welded zone. 
The vitrophyre represents a layer in which the particles 
were plastic enough to become greatly flattened and 
thoroughly welded together, yet were chilled quickly 
enough to form a glass. 

In a thick layer above the vitrophyre the still-plastic 
particles were deformed by the overlying load and 
thoroughly welded. Cooling, however, was slower, 
and the originally glassy constituents devitrified to 
form the cryptocrystalline, aphanitic groundmass 
characteristic of the brown unit. Higher in the sheet 
the overlying load was smaller and the degree of weld- 
ing gradually decreased, so that some porosity was re- 
tained. Escapinggases collected in these pore spaces 
to promote  additional crystallization. Tile intensity 
of vapor-phase crystallization increased upward as tile 
degree of welding decreased and became still more 
intense through the gray unit. Finally the upward- 
streaming gases permeated all the spaces between 
particles to cause vapor-phase crystallization through 
the entire white unit. As crystallization became more 
complete, the outlines of  particles becamemore  diffuse 
because crystals grew across shard boundaries. Near 
the top of  the shee t  the particles were essentially 

undeformed and nonwelded, but their original out- 
lines were ultimately obliterated by crystallization, 
owing to long contact with upward-rising hot gases. 

Tile region was either standing high or was uplifted 
soon after the ash-flow eruptions, for erosion deeply 
dissected the sheet and locally cut entirely through it. 
Fluvial deposition followed, m~d the Gila Conglomerate 
was deposited in local basins. In some areas air-fall 
tufts and lava flows, ranging in composition from 
basalt to rhyolite, were erupted and locally interfinger 
with the Gila Conglomerate. Abundant faults cut 
both the ash-flow sheet and the younger rocks. 

Renewed uplift halted deposition of  the Gila, 
erosion continued to dissect the ash-flow sheet and to 
cut into the younger rocks, and gradually the present- 
day topography developed. 
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AMERICAN SMELTING ANDREFINING COMPANY 
Tucson Arizona 

May 5, 1970 

MEMORANDUM 

TO: W.E. Saegart 

FROM: J. D. Sell 

Geologic Map, File No. 2263 
Superior (7 I/2') Quadrangle 
Pinal County~ Arizona 

O 

A geology map of the Superior 7 I/2 minute quadrangle has been 
compiled from available information and submitted as Map File No. 2263. 
The source data is: 

East half: Peterson, D. W., 1961. Dacitlc ash-flow sheet 
near Superior and Globe, Arizona. California - Stanford 
UniversTty Ph.D thesis, 130 pages, Plate 4, scale 1:24,000. 

West half: Peterson, Do W., 1962o Preliminary geologic map 
of the western part of the Superior quadrangle, Pinal County, 
Arizona. USGS Map MF-253, l sheet, scale l:12,000. 

In general, the sedimentary rock units on the west side show a 
progressive step-down from the north edge of the map (along east-west 
faults) to the town of Superior, and the pattern continues southward 
with modification by some horst-graben structures. Long north-south 
faults cut the earlier east-west system and for the most part the west 
sides are down-dropped. The pattern also exists on the dacite plateau 
area as mapped by Peterson through the measurement of flattened pumice 
fragments in the dacitic flows (USGS P.P. 424-D, p.82-84). 

one shallow and nine deep drill holes have been collared in the 
dacite plateau. Also, Magma's #6 shaft has penetrated the dacite and 
their new #9 shaft is presently being sunk further east of #6. 

0 

li 



,# 

(} 

4 

W. E. Saegart - 2 - May 5, 1970 

O 

Table I is a.short resume of the available drill hole data, listed 
from north to south: 

Table I. Dacite Plateau Drill Hole information 
! 

Depth to 
Number Section Premineral Rock Total Depth 

U-4 2 

U-5 2 

DCA-I 3 

DCA-2 l 1 

CE-I 14 

DCA-3 23 

CE-2 22 

OF-IA 21 

I 35 

DC-I 16 

1264 

665 

1525 

i m m  

m l w  

No information 

2050 

2939 

1600 

835 

401l 

1712 

2850 

3000 

2150 

3475 

2303 

Rock Type 

Schist, Cu oxide 

Schist, Cu Oxide 

Whitetail Cglo 

Schist-K granite, Cu oxide 

Early Volcanics 

Whitetail Cgl. 

m w w  

Diabase, No values 

Diabase-schist, No values 

Whitetail Cgl. 

#6 36 14oo (7) 3800 Limestones, quartzite, diabase 

O 

JDS/kvs 

f James D. Sell 

. . . . . . .  I i  
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 2, 1970 

MEMORANDUM TO: W. E. Saegart 

Whitetail Conglomerate Proposal 
Daclte Area 
Globe-Superior District 
Gila-Pinal Counties, Arizona 

Some th i r teen outcrops of Whi teta i l  Conglomerate have been mapped 
by D, W. Peterson and shown on the Superior 7 1/2' Quadrangle (ASARCO 
Fi le  Map 2263 and USGS Map GQ-818) which immediately underly Dacite or 
the Early Volcanic units and over ly the pre-mineral units° 

Etsewhere in the Ray and Globe d i s t r i c t s  are isolated Whi teta i l  
uni ts which, when studied, would add valuable information on the 
Whi teta i l  deposi t ion. 

It is proposed that a study be made of these outcrops with the 
following objectives: 

A. Stream deposition direction (i.e., source area). 

B. Rock un i ts ,  c lasts ,  involved. 

C. Especial note of gran i to id  and porphyr i t i c  c lasts.  

D. Especial note of alteration and mineralization and type of clast 
Involved. 

E. 

F. 

Sampling of conglornerate units throughout units wlth supple- 
mentary samples of altered and mineralized clasts. 

Report and maps of deposlt ional d i rec t ions ,  source area, 
deposit ional basins, s t ructura l  highs, values, e tc . ,  in the 
make-up of the deposit ional h is tory  of the Whi te ta i l .  

G. Possible post-depositional history of Whitetail sedimentation. 

During the study additional outcrops may be found and it may well 
be desired and necessary to study the outcropping units found in the 
Haunted Canyon quadrangle immediately to the north for control in 
deciphering the ~!hitetail history. 

JDS/kvs James D. Sell "-~ 



AHERICAN SMELTING AND REFINING COHPANY 
Tucson Arizona 

September 25, 1570 

TO: W.E. Saegart 

FROM: J. D. Sell 

SUBJECT: Drilling Actlvity 
Superior East Area 
Pinal County, Arizona 

On Thursday, September 24, 1570, during a tour of the project area with 
H. L. Crittendon, we talked with the drillers on two rigs presently 
drilling on the Dacite Plateau. 

l. Continental ~inerals Corporation 
Margaret Group 
East boundary of Section 15, TIS, RI3E 
IIole H-l (Continental Hinerals designation) 
Present depth IO77 feet, still in dacite 
Whatley Drilling Company; Hayhew 1500 Rig. 
They have cemented several times and are mal<ing water. 

. Inspiration Consolidated Copper Company 
tlo information on claim group 
NE I/4, SE I/4, Section 24, TIS, RI3E 
Hole "I-2" (my designation; unknown ICC number) 
Present depth I182 feet; still in dacite 
J. O. Barnes Drilling Company; Franks I000 Rig. 
They have considerable water but have large compressor 
for high pressure, large volume air delivery. 

The position of the two rigs is shown on the attached sheets copied from 
the Superior East project proposal geologic map. 

JDS:mw 
Att. 

J. D. Sell 
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MERICAN SMELTING AND REFINING COHPANY 
Tucson Arizona 

December 23D 1970 

FILE HEMORANDUH 

Re: United Verde D r i l l  Holes (1930=31) 
Dacite area west of Powers Gulch 
Superior East ProJect 
Pina] County, Arizona 

Attached are copies of the location, d r i l l  hole depths, rock types 
and some assays, of f ive United Verde rotary-plunger d r i l l  holes 
in the old 64 Group area of Powers Gulch. 

The information ls from hand copied records secured from and by 
N. P. PetersonD ret i red USGS geologist in Globe. 

0 

JDS:mw 
Art .  
cc: D. T, Fr iel  

W, E. Saegart w/o atto 

James D. S e l l  

0 
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ASARCO 

AMERICAN SMELTING AND REFINING COMPANY 
E X P L O R A T I O N  DEPARTMENT 

S O U T H W E S T E R N  U N I T E D  STATES D I V I S I O N  

P. O. BOX ~ TUCSON, A R I Z O N A  85703 

1150 N O R T H  7TH A V E N U E  

TELEPHONE 602-792-3010 

December 23, 1970 

O 

Dr. N. P. Peterson 
Box 1211 
Globe, Arizona 85501 

Dear Sir: 

I wish to thank you for the loan of your notes on the United 
Verde d r i l l  holes in the old 64 Group area. 

I have taken the l iberty of making an extra copy for yourself 
so that your f i l es  wi l l  always contain a copy of the informa- 
tion that is becoming more elusive with time. 

Thanks again for  your help and aid in our search for  d r i l l i n g  
and geologic information. 

Sincerely~ 

/ 
~ /  James D. Sell 

JDS:mw 
ENC. 
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TO: J.D. SELL ~\~:/ 

FROM" G. S. Barnet t  ~ y • ~ 

. : i  ° Subject: Superior East Project 
East Edge of Dacite 

/ 
I am submitting to you two copies of data concerning the eastern edge 
of the Dacite Plateau. Specifically, this data consists of a general 
geology map (geology after N. P. Peterson); geology of the Iron Canyon 
Prospect, which includes detailed studies of the Lorraine adit, Craig 
adit, and Snyder Group. 

The Iron Canyon Prospect is mapped at a l" = 500' scale. This is more 
detailed than any study we have had previously. The Schultze Granite 
outcrop is significantly different from that shown by N. P. Peterson 
in Bulletin ll41-H, Plate I. In addition, a more extensive coverage of 
working:s, leached capping and foliations in the Pinal Schist is provided. 
I have colored in those areas which I felt would correspond to our con- 
ventions for combined alteration-mineralization designation. 

A combined map of assay data and de ta i l ed  geology is provided fo r  the 
Lor ra ine  a d i t .  The map is at a l "  = 50' scale and includes Au, Ag, MoS2, 
Cu and CuOx assays. From the por ta l  of the Lorra ine a d i t ,  to  a po in t  
approx imate ly  265 feet  i n to  the a d i t ,  the f o l i a t i o n  of the Pinal Schist  
is gene ra l l y  d ipping to the nor thwest .  The map shows "s t rong  f r a c t u r i n g  • 
and abundant i ron ox ides"  beginning at  t h i s  po in t .  Fur ther  along the 
a d i t  the f o l i a t i o n  of the sch is t  dips c o n s i s t e n t l y  to the southeast .  
These changes in the d i r e c t i o n  of d ip of  the f o l i a t i o n  may be i n d i c a t i v e  
of a syc l i ne  in the Pinal Sch is t .  Such a s t r u c t u r e  may have served to 
l o c a l i z e  m i n e r a l i z a t i o n  in t h i s  area. 

The Craig adit is also mapped at a I" = 50' scale. A diabase sill(~) is 
shown which was not shown on N. P. Peterson's map. 

The Snyder Group workings are also shown at a l" = 50' scale. I could 
not determine the exact locations of the workings shown in the detailed 
mapping. Doug Friel, in his examination of this area, should be able to 
determine which workings were mapped. 

The more general map is drawn at a scale of I" = 2000 ' (geology after N. 
P. Peterson). The only significant difference noted is the extension of 
southernmost vein well into the Pinal Schist. 

I - - I I l ]  - - ~ - - l I  H . . . . . . . . . . . .  " ~ - -  - l i 1  ~ r n l [  
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Doug Friel received a copy of these maps as he Ts primary investigator 
for this area. 
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Superior East: Porphyry Copper Lineament Concepts and 
R_elated Whiteta i l  Conglomerate Study 

by James D. Sell, Exploration Geologist 
Southwest Department 
For presentation at Annual Exploration Meeting 
Chandler, Arizona March 11-13, 1971 

The Superior East project is a study of the geology, structure, 
and mineralization of an area between Globe and Superior, and north 
of Ray, Arizona. (SLIDE ONE, Please) The project area encompasses 
some one hundred twenty square miles, of which seventy square miles 
are covered by post-mineral conglomerates and volcanics. 

The drawing of lines or lineaments has long been practiced in 
Arizona (3, 4, 7, ]0, I I ,  13, 14, 18, 22, 23, 26) and today the use 
of the computer for assimilation of the vast amounts of data is being 
uti l ized (1,8). The fundamental factor of deep-seated lineament 
structures as loci for mineral targets was expressed by Bil l ingsley 
and Locke (4) as: 

"The essence of a mining d i s t r i c t  is the presence of such 
competent rocks wi th long- l ived,  deep, penetrat ing breaks 
re-opened to permit passage of heat and associated pro- 
ducts from depths to su r face" . . .  

As e~hlbited in SLIDE ONE, we might express the major porphyry 
copper mineral deposits of Arizona as four rather broad northwest 
trending bel ts  From l e f t  to r i gh t ,  they are named: (1) t h e  Ajo, 
(2) the Northwest, (3) the Central, and (4) the Morenci belt. 

In general, i t  is found that the loci  fo r  mineral ized porphyry 
copper deposits are where these bel ts  cut northeast- t rending s t ructures,  
as expressed by Landwehr (14). (SLIDE TWO, Please) Landwehr has named 
the major northwest bel ts in Arizona as: ( l )  the Colorado, through 
Jerome-Bagdad; (2) the Globe, through Giobe-Ajo; and (3) the Bisbee-- 
Morenci, through Horenci to Pima-Bisbee. As noted, these cover a 
wide swath. Synopsis of the t rend-d l rec t ion  analysis has been re- 
ported in publ icat ions by Mary Barnes (1) and Lowell and Gui lber t  (17). 

SLIDE THREE, Please, shows the S i lver  Bell deposit is a graphic 
study of the d i s t r i c t  trends mapped by Court r ight  (21). Here the 
mineral ized northeast- t rending f ractures and f issures are enc]osed in 
an overal l  nor thwester ly- t rending a l t e ra t i on  zone. 

ASARCO geologist  Blucher (5) in 1957 i n i t i a t e d  a porphyry copper 
reconnaissance program in the Globe-Superior region. (SLIDE FOUR, Please) 
Blucher covered the area in some deta l l  and discovered and reported on a 
number of mineral ized areas which had not been previously reported or 
were l i t t l e  known. These deposits were not of economic importance at the 

0 
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time of his study, and at present have remained in that status for the 
most part, although some of the areas have been dri l led. Blucher 
was impressed, as later was N. P. Peterson (20) of the USGS, in the 
apparent alignment or elongation of the known ore deposits of the 
Globe-Miami area and the apparent fact that this trend passed under 
the large post-mineral cover area of our present Superior East project, 
and the deposits at Magma and Silver King were situated where the 
trend emerges from under the volcanlc cover. 

Further investigation verified that the northeastward trend of 
the older Precambrian grain of the region had been followed by the 
younger Precambrian diabase intruslves and subsequently by the 
Tertiary igneous intrusives and many of the dominantly mineralized 
vein deposits. Thus i t  was reasonably evident that the northeast 
trend represented deeply-rooted structures of prime importance. 

Later work in the Superior area has also shown the importance 
of the northeast structures as recurring movement along them is 
evident in older Precambrian, younger Precambrian, Laramide, early 
Tertiary volcanic, and late Tertiary volcanic times. 

Continued work along this trend to the southwest by Blucher and 
Kinnison (6) in the Blackwater Distr ict also indicated a strong north- 
east trend to the mineralization and alteration outlines. Expanded 
reconnaissance in the area resulted in the discovery of the Poston 
Butte mineralization with a known alteratlon-mineralization extent of 
three miles of strike length northeast, by one mile in width. Only 
a small outcrop of several hundred square feet is known but even here 
the fracture pattern has a dominant northeasterly to easterly trend, 

Next, Kinnison and Blucher extended their reconnaissance to the 
southwest where the small altered and mineralized h i l l  of the Sacaton 
deposit was located (12). Dri l l ing blind through the alluvium outlined 
a strongly oriented northeasternly-trending alteratlon-mineralization 
a rea, 

Beck (2) followed up the reconnaissance with more detailed work 
in the north Sacaton area and found a northeasterly-trending zone in 
which aplite dikes were cut or bordered by diabase dikes which, in 
turn, were cut and bordered by a swarm of dioritic-monzonitic d ikes 
and bodies of Laramide age. Outside of this three-mile-wide zone, the 
Precambrian granite basement rocks are cut by only a few apl i t ic  dikes. 

Deep a l l u v i a l  d r i l l i n g  southwest of the Sacaton deposit out l ined 
a s im i la r  northeast- t rending a l t e ra t i on -m ine ra l i za t i on  zone in the 
Santa Cruz area, as reported by Wojcik (27). 

By th is  time some s i x t y - f i v e  l inear  miles of exposures had been 
examined a l o n g t h i s  apparent product ive nor theaster ly  trend, and i t  
was my good fortune to be able to continue the invest igat ion (24, 25) 

0 
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to the southwest fo r  another f o r t y - f i v e  l i near  mi les where the study 
was terminated somewhat ins ide an act ive  A i r  Force bombing range. Again 
i t  was conc lus ive ly  demonstrated that  the nor theast - t rend ing zone was 
pers is ten t  and had been ac t ive  from o lder  Precambrian through Te r t i a r y  
t ime, Several i n t rus i ve  and a l tered areas were found but fo l low-up 
work was not encouraging. 

This one hundred ten mi le  long zone of no r theas te r l y - t rend ing  
s t ructures has been act ive  over the en t i r e  geologic time span and has 
inf luenced sedimentation, i n t rus i ve  a c t i v i t y ,  and a l t e r a t i o n - m i n e r a l i z a t i o n .  
I ts  importance as a deep-rooted primary s t ruc tu re  is impressive and, as 
elsewhere in Southern Ar izona, where th i s  s t ruc tu re  is cut by northwest 
t rending elements mineral concentrat ions tend to occur. 

At present Asarco is suppor t i ng , fu r the r  work along th is  nor theas ter ly  
product ive trend. Compilation and in teg ra t ion  of  a l l  previous mapping 
coupled wi th  add i t iona l  work w i l l  be the basis of  re-eva luat ing an 
accumulation of  age-dateS add aeromagnetic trends. 

In the evaluat ion of  th i s  N 10 ° E lineament trend and i t s  product ive 
mineral p o t e n t i a l ,  i t  was read i l y  apparent that  a large area of post-  
mineral cover ex is ted between the mining area at Superior and the pro- 
duct ive area of  Globe-Hiami. 

Compilation and in teg ra t ion  of  a l l  the ava i lab le  informat ion w i l l  
enforce our hunt fo r  an ore body in th i s  permissive area (Lasky, 15). 
D r i l l i n g  targets in the area are of  the three known classes: ( I )  The 
Miami - Insp i ra t ion  class of  large tonnage of  r e l a t i v e l y  high-grade 
secondary cha lcoc i te  ore bodies located along the Schultze g ran i te -  
Pinal sch is t  contact ,  and having substant ia l  oxide copper outs ide the 
main zone; (2) . the  s a t e l l i t i c  porphyry i n t rus i ve  class exempl i f ied by 
the large Castle Dome-Pinto Val ley class which is genera l ly  located 
several mi les from the g ran i t e - sch i s t  contact ;  and (3) the Magma class of  
l imestone replacement deposi t  having a possib le genetic re la t i onsh ip ,  
wi th  a present ly  poor ly-understood porphyry breccia i n t r us i ve .  

The r e l a t l v e  pos i t i on  of  the known ore bodies and a l t e r a t i o n  zones 
are shown on SLIDE FIVE, Please. The importance of the nor theast - t rend ing  
lineament zone has been establ ished,  but the product ive capaci ty  o f  the 
area is even more impressive. 

The H iami - lnsp i ra t i on  ore body has produced through 1969 an excess 
of  375 m i l l i o n  tons of  ore w i th  a recovered 3-1/4 m i l l i o n  tons of  copper, 
Reserves in th is  block is s t i l l  substant ia l  and several p i t  expansions 
are now underway. Also, the fau l ted  segment of the same ore body, named 
Miami East, now being d r i l l e d  by Miami and Occidental ,  is bel ieved to 
contain an excess of  130 m i l l i o n  tons w i th  a grade of  + 1.5% copper. 

The Copper C i t i es  deposit  (Hiami Copper) in f i f t e e n  years has 
produced 52 m i l l i o n  tons of  ore and recovered 300 thousand tons of  
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copper. Another p i t ,  Diamond H, is ready fo r  product ion on the south- 
west end of the same a l t e r a t i o n  zone, and between the two p i t s  a large 
reserve of  around 0.3% copper is known. Ul t imate product ion from the 
zone is unknown, but large.  

The Bluebird and Oxhide deposits are nonsul f ide deposits of  reprec i -  
p i ta ted  values probably leached from the Hi ami - lnsp i ra t i on  deposit  or 
poss ib ly  from an undiscovered deposit  l y ing  to the northwest now covered 
by ~ i d - T e r t i a r y  dac i te .  Production of around 65 m i l l i o n  pounds of  copper 
has been made to date and reserves probably amount to at least  double 
th is  amount. 

The Castle Dome area is a '~orked ou t "  deposit  having produced 41 
m i l l i o n  tons of  ore w i th  a recovered 514 m i l l i o n  pounds of  copper from 
1943-1953, Since that  date, 64 m i l l i o n  pounds of  p r e c i p i t a t e  copper has 
been produced from leach dumps over the deposi t .  Under the Castle Dome 
area is the newly reported Pinto Val ley p ro jec t  wi th  a released f i gu re  
of 350 m i l l i o n  tons of  0.45% copper. Actual reserves are probably 
nearer 550 m i l l i o n  tons at the same grade. 

The Cactus-Carlota deposi t  is p r i m a r i l y  a nonsul f ide deposit  in 
brecciated Pina] sch is t  and is under la in by a f i a t ,  g rav i t y  type f a u l t .  
L i t t l e  product ion from the area has been made but reserves probably 
range between 75 and 100 m i l l i o n  tons, ha l f  of  which is commercial at 
the present time. The deposit  is con t ro l led  by Hiami and Homestake 
Product ion Company. The west end of  the deposit  (Car los por t ion)  is 
e n t i r e l y  covered by dac i te .  

To the southwest, a zone of nonsul f ide copper is found in the 
sch is t  and is under la in by a f l a t  f a u l t  s im i l a r  to Cactus-Carlota.  The 
exo t i c  m ine ra l i za t i on  passes under the dac i te  cover. Several d r i l l  holes 
put down in 1930-1931 were 1000 feet  west of  the dac i te  cover and a l l  
encountered values of  nonsul f ide copper. In 1965, a j o i n t  venture hole 
between Superior Oil and Miami Copper was placed some 3000 feet  west of  
the dac i te  edge. I t  also encountered nonsul f ide copper values. 

This zone o f - e x o t i c  copper values w i l l  be f u r t he r  evaluated by 
d r i l l i n g  in search fo r  the continued nonsul f ide copper in the upper 
p la te  of  the g rav i t y  s l i de  f a u l t  as wel l  as fo r  the source area fo r  
th i s  copper. 

On the northwest side of  the Superior East area are two a l t e r a t i o n -  
m inera l i za t ion  zones. One is a S i l ve r  King where $6.5 m i l l i o n  in s i l v e r  
had been extracted at the turn of  the century from a small p i p e - l i k e  
d e p o s i t .  The S i l ve r  King i n t rus i ve  is p re-Whi te ta i l  in age, and abundant 
c las ts  of the S i l ve r  King d i o r i t e  prophyry are found in the conglomerate 
immediately in the area. An a l t e r a t i o n  zone separate from the p ipe-  
deposit  is known which passes nor theas te r l y  under the Whi te ta i l  and 
over l y ing  dac i te .  Evaluation of t h i s  zone is in progress. The Rock 
House zone, to the north,  occurs in both Precambrian Pinal  schis t  and 
pos t -dac i te  i n t rus i ve ,  contains p y r i t e  wi th  minor values, and is pro- 
bably re lated to s o l f a t a r i c  a c t i v i t y  connected wi th  the volcanism. 
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In the Magma area, a b l ind  mineral ized breccia is known in the 
area of  the new No. 9 shaf t .  This shaft  was co l la red in dac i te ,  and 
as of  las t  week was at a depth of 2100 feet  in Whi te ta i l  Conglomerate. 
The new shaft  w i l l  increase the a i r  base and ho is t ing  capaci ty  f o r  
e x p l o i t a t i o n  of  the Magma stacked replacement ore b o d i e s .  An announced 
reserve of ten m i l l i o n  tons of  5.8% copper is reported but th i s  is 
ca lcu lated on ly  to the 3900 leve l .  M ine ra l i za t ion  in scattered holes 
is known to the 4300 level but no reserve ca lcu la t ions  have been re- 
leased. Total product ion at Magma from the vein and replacement de- 
pos i ts  has been 15-1/2 m i l l i o n  tons of  ore w i th  810 thousand tons of  
copper recovered. L i t t l e  is known of  the minera l ized breccia,  and dur ing 
a recent tour  at Magma we were p o l i t e l y  refused passage in to  the area 
where they are p resent ly  diamond d r i l l i n g  an up-hole at the shaft  s i t e  
s ta t ion  in the breccia.  A l l  of  the replacement l imestone ore is t o t a l l y  
b l ind  and covered by dac i te .  

5 

The renewed in te res t  in the Volcanic covered area between Globe and 
Superior has resul ted in the accumulation of  data on many facets of the 
problem. The present Asareo studies in the Superior East area include 
re-eva luat ion of the adjacent m ine ra l i za t i on  around the edge of the 
plateau, an evaluat ion of  the Whi te ta i l  conglomerate of Oligocene age, 
an evaluat ion of  the mid-Miocene volcanics,  and a s t ruc tu ra l  i n t e rp re ta -  
t ion  of  the en t i r e  region. Dual e levat ion aero-magnetics has been 
completed over the area as wel l  as new co lor  photography by the Salt Lake 
Geophysical D iv is ion .  A p re l im inary  review of  computer s t a t i s t i c a l  d r i l l -  
ing target  evaluat ion has also been run. 

The Whi te ta i l  conglomerate is the f i r s t  post-mineral  un i t  of  the 
d i s t r i c t .  Recent age dat ing of  a t u f f  un i t  in the conglomerate indicated 

~ - - ~  a 34 ~l~.y. date in the Ray d i s t r i c t .  Our study is through traverses in 
o ,  ~ ,~ ~ , the scattered outcrop areas. Altered fragments are sought, and where 

..... ~ ,  ~ found they are collected for assay. The tuffaceous s i l t  matriz is also 
sieved and sampled and being assayed fo r  values. The type of c las ts  are 
recorded and, where possib le,  the t ransport  d i r ec t i on  is determined. 

The dac i te ,  w i th  a dated age of  20 m.y. ,  was subjected to a study 
by D. W. Peterson (18) of  the USGS. Peterson suggested that  the dac i te  
mass is an ign imbr i te  or ash-f low t u f f ,  and thus equidimensional pumice 
fragments in the column of t u f f  would be progress ive ly  f l a t tened  as the 
mass cooled and se t t l ed .  The most deformed or elongated pumice would be 
at the base, and the least  would be at the top. A phase of  his study 
included a study of  the f l a t t e n i n g  r a t i o .  Part of  our work has been to 
v e r i f y  th i s  method of  depth determinat ion and expand the coverage. To 
date i t  appears the dac i te  is more var iab le  than suggested by Peterson, 
and on ly  gross pos i t ion  can be determined. A photo i n te rp re ta t i on  of  
the f rac tu re  p a t t e r n - - i n t e n s i t y  and r e l a t i v e  age--on the Plateau is also 
underway. This is being coupled wi th  expansion of a study in to  the 
surrounding pre-mineral  un i ts  and a to ta l  evaluat ion being made of the 
r e l a t i v e  hlgh- low pos i t ion  of  blocks. 

Thir teen r e l a t i v e l y  deep d r i l l  holes, plus two of  MagmaJs shaf ts ,  
are known to be on the Plateau. Information on these penetrat ions is 
being gathered. Four of the holes penetrated in to  pre-mineral un i t s ;  
two are reported to have penetrated, but some questions remain; and the 
remaining seven holes were terminated e i t he r  in ea r l y  volcanics or White- 
t a i l  conglomerate beneath the dac i te  cover. 
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A recent study released by USG8 (16) on the trace-element of  
b i o t i t e  in g ran i to id  rocks of  the S i e r r i t a  d i s t r i c t  points up a fu r the r  
approach. The exce l lent  expOsures and b i o t i t e  content of  the Laramide 
Schultze grani te  of  the Globe-Miami d i s t r i c t  makes th is  un i t  amenable 
to such a study, and pa r t i cu l a r  care w i l l  be taken in the area where 
the grani te  passes under the d ac i te  cover. The copper minera l i za t ion  
related to the Schultze grani te  has recent ly  been studied and released 
in a thesis  by Clary (9). 

Asarco is not alone on the plateau (SLIDE SIX, Please) but we have 
a land pos i t ion  along wi th  Insp i ra t ion  Consolidated Copper Company, 
Magma Copper Company, and Continental Hater ia ls  Corporation. Other 
companies such as Banner Mining Company have holdings o f f  the Plateau 
area in the pre-mineral exposure. Negot iat ions are in progress wi th 
Continental Mater ia ls  Corporation on t h e i r  holdings. 

As mentioned prev ious ly ,  d r i l l i n g  penetrat ions (SLIDE SEVEN, Please) 
in the Plateau area is res t r i c ted  to four holes in to pre-mineral rock out 
of some th i r teen  attempts. The four completions are near the eastern 
edge of the Plateau, and three intercepted nonsul f ide exot ic  copper, 
whi le the four th  (southern.) hole was barren. 

In our Superior East d r i l l i n g  pro jec t ,  i t  is proposed to re-enter 
and deepen four holes, which present ly  range in depth from 1500 feet  
to 3000 feet  in depth. Two of these were thought to be in premineral 
un i ts  by the previous operators but re-evaluat lon of the core by th in -  
section and wi th increased knowledge of the geology of the area, i t  is 
f i rm ly  believed that  the holes terminated in post-mineral un i ts .  Com- 
p le t ion  of these holes w i l l  provide valuable geologic information as 
well as tes t ing  fo r  the western edge of the Schultze grani te where an 
Inspirat ion-Miami type body is permissible along the contact in sch is t  
and the incidence of r ich limestone replacement bodies in the Paleozolc 
un i ts .  

Sever&l new holes are proposed t o  f u r the r  t e s t  the contact zone and 
also the cont inuat ion and source area of the eastern exot ic  copper zone. 
This phase of the high cost d r i l l i n g  area is expected to cost $300,000 
with tes t ing  of adjacent target  areas on a cont inuing basis to be 
$150,000 or a t o t a l  of $450,000 for  a two-year program in the Superior 
East pro ject  area. 

Thank you. 

m~ 
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MIAi'41 COPPER - SUPERIOR OIL 

NO. 1 HAUNTED CANYON 

0 - 1845 DACITE 
I f { ,  

2210 A ! , I D E S  f T  ~ ' / ~ "  c ~ " ' ~  F_. / 'b  ;- i  ,b t~, 1. t 

4011 WHITETAIL 

17  

• - [  ~ - 
] .  

NO. 2 

0 - 1340 

1535 

1772 

PI~,~L RANCH NORTH 

DAC ITE 

WH ITETA I L 

SCHIST, GRANITE & GNEISS 
.05 to .I0 Cu 

. k Z <7 
\ 

0 

NO_..3 PINAL PG\NCH SOUTH 

0 - 1400 DACITE 

i505 VITROPHYRE & TUFF 

2430 BASALT/ANDES ITE 

3000 WHITETAIL 

INSPIRATION - DEV L 'S  CANYON 

1025 

1o86 

2939 

3475 

DAC ITE 

VITROPHYRE & TUFF 

WHITETAIL (db, ps, mc!) 

PINAL SCH IST BARREN & 
UNALTERED - BROKEN 

O 

I /  KERR-McG EE DEVtL tS CANYON 

0 - 1165 DACITE 

2303 WHITETAIL 

KERR-HcGEE - OAK FLAT 

0 - 1995 

2050 

2150 

DAC t TE 

WH 1T Ei'A I L 

DIABASE - BAP, P, EN & UHALTERED 
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AHERICAN SHELTING AND REFINING COHPANY 
Tucson Ar i zona  

A p r i l  1, 1971 

TO: J .  D. Sel l  

FROH: G. S. Barne t t  

Re: SAHPLES OF TERTIARY BASALT 

At tached are the r e s u l t s  o f  a geochem sampling o f  a b a s a l t ( s )  o r  
b a s a l t i c  a n d e s i t e ( s )  which u n d e r l i e s  the E a r l i e r  vo l can i cs  and /o r  
d a c i t e  in the Super io r  Region. 

The r e s u l t s  and comments on t h e i r  p robab le  s i g n i f i c a n c e  are as f o l l o w s :  

DCA-1 : Ag = 0.02 oz /T ;  Cu 47 ppm; Pb = 26 ppm; Zn = 66 ppm; 
rep resen ts  d r i l l  core  from DCA-3 ( i n i t i a l  des i gna t i on  in 
e r r o r ) .  Th is  specimen was abundant ly  green s ta ined  and 
had minute f l a k e s  which were thought  to  be na t i ve  copper ,  
Geochem r e s u l t s  i n d i c a t e  on ly  background in t h i s  sample. 

QTb: Ag - T r . ;  Cu - 16 ppm; Pb , 28 ppm; Zn = 70 ppm; is a 
sample t ha t  was c o l l e c t e d  on an ou tc rop  o f  b a s a l t  n o r t h -  
west o f  S u t t o n ' s  Summit. Values are minor .  Th is  b a s a l t  
has been mapped as QTb, but  i t s  weathered,  f r a c t u r e d  con- 
d i t i o n ,  and resemblance to  o t h e r  u n i t s ,  suggest  t h a t  t h i s  
b a s a l t  is in f ac t  T e r t i a r y .  A subsequent check i nd i ca ted  
agreement to  t h i s  c l a s s i f i c a t i o n  by Ne~  Peterson (Personal 
communication James D. S e l l ) .  

TB-Cu: Cu 880 ppm; Pb = 70 ppm; Zn = 133 ppm; Fe = 3.15%; Cu Ox 
= 550 ppm; was c o l l e c t e d  no r theas t  o f  the Tony Ranch in the 
Haunted Canyon a rea .  The b a s a l t  con ta ins  an abundant green 
ox ide  minera l  l i n i n g  s i l i c i f i e d  f r a c t u r e s .  The 880 ppm 
t o t a l  copper  w i t h  550 ppm ox ide ,  suggest  t ha t  the m a j o r i t y  
o f  the copper is e x o t i c  o r  being leached from the basa l t  
p rope r .  Th is  basa l t  o v e r l i e s  the W h i t e t a i l  Conglomerate 
and may we l l  be a source f o r  some o f  the e x o t i c  copper in 
the W h i t e t a i l .  A l t e r n a t i v e l y ,  t h i s  copper may be der ived  
from an u p h i l l  source a rea .  

TB-Hi11:  Cu = 2] ppm; Pb = 15 ppm; t h i s  sample was c o l l e c t e d  
n o r t h - n o r t h w e s t  o f  Tony Ranch.° This  b a s a l t  e x h i b i t e d  
no green s t a i n i n g ,  but  d id  have abundant Fe-Hn ox ides .  
I t  is  p o s s i b l e  t ha t  the copper has been leached from 
the b a s a l t  and t r a n s p o r t e d  down f lowage planes and 
depos i ted  no r theas t  of TB - H i ] ] .  

JK-1 : Cu = 28 ppm; Pb = 20 ppm; Zn = 78 ppm; Ox Cu = 36 ppm; t h i s  
sample was c o l l e c t e d  near the Wood Camp i n t r u s i v e  by John K ing .  
There is some doubt whether  t h i s  rock was T e r t i a r y  b a s a l t  o r  
Precambrian in age; I be l i eve  the sample to  be c h i o r i t i z e d  
Precambrian b a s a l t .  



J. D. Sell -2- Apr i l  1, 1971 

The basalt  was but meagerly tested,  therefore p o s s i b i l i t i e s  
ex is t  for  an unsampled locale to have,an economically re- 
coverable amount of copper as e i the r  oxide and/or su l f i des .  
I t  is most probable that  th i s  copper w i l l  be in oxide and/or 
carbonate form, minable by a conventional mining method(s) 
(open p i t ,  block caving, ~each|ng,) The basalt  has an 
indeterminate thickness, but reaches at least 502 feet  in 
a Continental Hater ia ls  ~ d r i | l  hole ( M - l ) .  

Calculat ions of  thickness fo r  the basalt  in the Tony Ranch 
area ind icate a maximum depth of  approximately 650 fee t .  
A thickness of  approximately 940 feet  was intercepted in a 
d r i l l  hole, DCA-3, under the main daci te mass. 

I would suggest that  f u r the r  sampling of the Te r t i a r y  basalt  be con- 
ducted on the rather remote chance that  an ecogomica]ly recoverable 
amount may be located.  This basalt  w i l l  probably be encountered in 
many d r i l l  holes that  penetrate. the Dacite and/or Ear l i e r  volcanics 
and as such is a very important postmineral u n i t .  

Q 
GSB:sh 

Thank you, 

George S. Barnett 

Q 



3226 East 46th Street 

AMERICAN ANALYTICAL and RESEARCH 

, Phone 624-0049 

LABORATORIES VV. G. K. 

O 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  ~ t .  i-i .... ~ 

T U C S O N .  A R I Z O N A  8 ' ~ ' 7 1 ~  

SAMPLE SUBMITTED BY ~ e , r l ,  car~ S m e l t , i n g  & R e f i n i n g  Company DATE :Feb, 4, 1971 
Nr= G- Bar~W~tt 

S A M P L E  M A R K E D  

TB- Cu 

TB- Hill 

JK- I 

O 

G p L D  

o z / T O ~  
I 

Invoice # 5923 

CHARGES S _ 16.25 

1 

S I L V E R  

OZ / T O N  

PPN 

COPPER 

880 

21 

28 

DO~F, PPH 
:l~r=~,~, ~ 1  R~P, f J l ~ t ' ~  P E R C E N T  

L E A D  Z I N C  M O L Y B D E N U k +  
I I 

70 1 33 
I I 

15 ,~ 89 , 

20 78 
I I 

I I 

I I 

I I 

I [ 

I I 

P E R C E N T  

I R O N  

3.15 

~ - -  ii) / , ; ~  .... 1~<4: ;k ' , .~ , \  "-. 

A S S A Y E R  " C H EM I S T  

O 

PPM 

Ox Cu 

550 

28 

36 



P 
S A M P L E  M A R K E D  

DCA- I 

QTB 

AMERICAN 

A 
v 

@ 

S A M P L E  S U B M I T T E D  B Y  
George Bar~_~¢ t~ 

G O L D  

O Z . / T O N  

Invoice # 5778 
10.5o C H A R G E S  $ 

I 

ANALYTICAL and RESEARCH LABORATORIES 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

American Smelting 

.L -a ±I~ 

S I L V E R  

O Z . / T O N  

O. 02 

Trac e 

C O P P E R  

47 

16 

3226.East 46th Street 

& Refining Co__mpany 

• • 1~1 I I If 

L E A D  Z I N C  

26 

28 

66 

7o 

Phone 624-0049 

TUCSON• ARIZONA 85713 

DATE D e c .  2 8 ,  1 9 7 0  

P E R C E N T  

M O L Y B D E N U M  

tt tL ~,\ ~Oo ,. 5 / 

P E R C E N T  

I R O N  

~'<'1 
P 

A S S A Y E R  - C H E M I S T  
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

A p r i l  1, 1971 

0 

TO: James Do S e l l  

FROM: George S, Barnett 

Re : SUPERIOR PROJECT - LOGGING OF 
SAMPLES FROM CONTINENTAL MATERIALS 
DRILL HOLE (M-l) 

A11 chip samples and selected portions of cored section for d r i l l  
hole M-I (total depth 2402 feet) were examined by me, The following 
ismy interpretat ion of the section as represented by the samples 
examined: 

O' 354' + I0' Tdw = Tert iary dacite (white uni t)  

354' 1180' + 10' Tdg = Tert iary daclte (gray un i t )  

1180' + - 1420' Tdb or Tdg = Tert iary dacite (red- 
brown unit)  

1420' - 1575' Tdb = Tert iary dacite (yellowish-tan 
brown unit)  

1570' - 1600' 
(1575 '  - 1590) 

Tdb = Vitreous 
(probable v i t r i c  zone) 

1600' - 1800' Tdb - Tuff? 

1800' - 1830' V i trophy re 

1830' - 1890' Tdb - Tuff 

1890' - 1900' Basal Cgl. - Tuffaceous? (may be rubble 
on "Ta" surface) 

1900' - 2402' (Ta) Tert iary andesite or basalt ic andesite 

This may be generalized to the fol lowing: 

TERT IARY 
O' - 1890' 

1890' - 1900' 
1900' - 2402' 

dacite 
tuffaceous(?) conglomerate 
basalt ic - andeslte 

GSB:sh 
George S, Barnett 
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Q 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

April 12, 1971 

TO: 

FROM: 

W. E. Saegart 

J. D. Sell 

Re : DRILL HOLE DATA 
SUPERIOR EAST PROJECT 
PINAL COUNTY~ ARIZONA 

O 

Attached is data on eighteen penetrations scattered in 
the Dacite Plateau area. The information is to accompany 
the modified Superior East Project map #2271, 

All formation data Ts open for interpretation and where 
Asarco has reinterpreted logs the information is also 

listed or noted. 

dDS:sh 

James D. Sell 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEMATION: 

TOTAL DEPTH: 

HOLE SIZE: 

Shaft No.9 

Magma Copper Company 

Centennial Development Company 

NW¼ NW¼, Sec. 32, T l S, R 13 E 

4190 

Scheduled for 4900 feet 

22 feet, circular 

O FORMATIONS: 0 - 1 8 7 5  

1875 - 2100 

TD 

T dacite (includes vitrophyre and tuff) 

Tw (as of March 4, 1971) 

Q 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL  HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

OF-IA 

Kerr-McGee 

C. C. Smith 

NW¼ NE¼, Sec. 21, T 1 S, R 13 E 

4410 

2150 

6¼" rotary; 3-3/4" core 

2130-2150 (w/0.06-O.O7% Cu) in Asarco's files 

Drilling Log in Asarco files 
Schlumberger I-ES and FDC/GR logs to 1860 feet. 
(4/9/71) in Asarco files 

Drilled IO-27-64 to II-15-64 

O0- 1635 
1635 - 1670 
1670 - 1790 
1790 - 1840 
1840 - 1875 
1875 - 1930 
1930 - 1995 
1995 - 2 0 5 0  
2050 - 2150 
TD 

T dacite O - 1995 
T vitrophyre ]995 - 2050 
T dacite 
T vitrophyre 2050 - 2150 
T dacite 
T vitrophyre TD 
T dacite , 
T Whitetbil Conglomerate (?) x~ 
d i a b a s e  (?)  ~ ~ ' "  " 

T dacite 
T Whitetail 
w/volc.? 

T basalt 
andes;re 

Re-evaluation suggest unit is post-mineral andesite. 
(Asa rco thin-section). 

Core samples ran 0.06% Cu with trace Au - Ag. 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

OC-I 

Kerr-McGee 

C. C. Smith 

NE¼ NE¼, Sec. 16, T 2 S, R 13 E 

3990 

2303 

6¼" rotary 

None 

Log in Asarco file 

Drilled II/27/64 to 12/17/64 

0 - If30 

ll30 - ll60 

ll60 - I165 

I165 - 1800 

1800 - 2303 

TD. 

T daci te 

T vitrophyre 

T tuff 

T Whitetail Cgl., w/red sand cement. 

T Whitetail Cgl., larger pebbles, harder 
dri l'l ing. 

O - I165 

I165 - 2303 

TD 

T d a c i  t e  

T W h i t e t a i l  

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

0 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCAT ION : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

DCA-I 

Superior-Miami Joint Venture 

Technical Air Services 

NW¼ NE¼, Sec. 3, T l S, R 13 E 

4760 

4011.5 feet 

9" with 12" surface casing. 

1668-1675 (volcanics); 2370-2375(Tw; 0.018% Cu, 
0.004% Ox Cu); 2959-2971 (Tw; 0.024% Cu, 0.010% 
Ox Cu); 3514-3568 (Tw; 0.024% Cu, 0.008% Ox Cu); 
4000-4011.5 (Tw; 0.020% Cu, 0.004% Ox Cu) 

Log in Asarco files; See W.W. Simmons for cuttings 

Drilled 5-18-64 to 6-26-64 

(reinterpreted from log) 

0 - 460 

460 - 520 

520 - 550 

550 - 2210 

2210 - 4011.5 

TD 

T daci te 

T v i t rophyre 

T t u f f  ( d i r t y  white f e l s i t e )  

T ear ly volcanics, f e l s i t e ,  glass, 
some dac i te (?) ,  andesite in lower 
por t ions.  

T Whi teta i l  Cg].; w/sandstone, quar tz i te ,  
s i l t s tone ,  grani te,  limestone, andesite, 
basalt  and gneiss. 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

DCA-2 

Superior-Miami Joint Venture 

Technical Air Service 

NW¼ SE¼, Sec. l l, T I S, R 13 E 

4720 

1772 

7-7/8" (37 feet of 13½" casing at surface) 

Un known 

Log to 1471 in Asarco file. See W. W. Simmons for core 
and cuttings. 
Schlumberger I-ES and FDC/GR logs to 1291 feet (4-8-71) 
in Asarco files. 

Drilled 7-3-64 to 7-12-64 and 6-27-65 to 7-24-65 

(reinterpretation from log) 

0 IO95 T daci te 

I095 1300(?) T early volcanics, rhyolite, glass, felsite 

1300(?) - 1460 T Whitetail Cg].; granite, qtzite, schist 
andes i te 

1460 1525 

1525 - 1575 

1575 - 1678 

1678 - 1772 

TD 

T Whitetail Cgl. (KM report) 

Pe Pinal schist (w/exotic Cu) 

K quartz monzonTte (w/exotic Cu) 

Pe Pinal schist (w/exotic Cu) 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA SUPERIOR EAST AREA 

0 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LO CAT I 0 N : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FO RMAT I ONS : 

OCA-3 

Superior-Miami Joint Venture 

C. C. Smith 

NW¼ NW¼, Sec. 23, T l S, R 13 E 

4640 

3000 

5-5/8"@ surface, no casing 

Unknown 

See W. W. Simmons 

Drilled May June 1965 
Schlumberger hit bridge at 680 feet, unable to 
penetrate - No log. 

0 1400 T dacite 

1400 - 1415 T vitrophyre 

1415 1490 T tuff 

1490 - 2430 Tev~ basalt 

2430 - 3000 T Whitetail Cgl. 

TD 

O 

_r F 

v 
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O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA SUPERIOR EAST AREA 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS 

U-2 

United Verde 

Unknown 

NW I~ NW¼, Sec. 12, T l S, R 13 E 

4922 (?) 

1146 

Unknown 

737 to 1146 

X-Section & log in Asarco files. Sample from I030-I146 
averaged l l6 feet at 0.314% Cu. 

Drilled 1/27/31 to 3/26/31 

0 - 600 

600 - 710 

710 - 735 

735 - 8063 

806 - 969 

969 - 996 

996 - I030 

I030 - I068 

I068 - I146 

T daci te 

T v i t r o p h y r e  ( o b s i d i a n )  

T t u f f  ( l a s t  core from 732-737) 

PE S i : h i s t ,  bar ren  to  poor copping 

PE S c h i s t ,  good copping 

T g r a n i t e ,  good copping 

PE S c h i s t ,  ba r ren ,  no copper 

PE S c h i s t ,  no l i m e n i t e  but  0 . l - 0 . 3 %  
Cu, e x o t i c  

PE S c h i s t ,  bar ren  

TD 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTDR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

U-4 

United Verde 

U n known 

NE¼ NE¼, Sec. 2, T l S, R 13 E 

4640 (472 ] ?) 

16OO 

U n kn own 

1234- 1600 

X-Section & log in Asarco files. 
averages 366 feet at O.I15% Cu. 

Drilled from 1/20/31 to 5/22/31 

O I170 T dacite 

If70- 1215 

1215- 1235 

1235- 1565 

1565 - 1570 

1570- 1589 

1589 - 1590 

1590 - 1600 

TD 

Sample from 1234- 1600 

T vitrophyre, obsidian 

T tuff (yellow alt dacite) 

PE Schist, good cc~pping w/O.l15% Cu, exotic 

Red Sand 

Dacite dike?, w/frag, of schist containing 
chyrocol la 

tuff like dacite, little chyro~611a 

PE Schist, poor to fair copping. 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMAT IONS : 

u-5 

United Verde 

U n known 

NW¼ NW¼, Sec. I, T l S, R 13 E 

4165 

835 

U n known 

488-835 

X-Section & Log in Asarco files. 

O - 30 

30 - 418 

4]8 - 435 

435 - 488 

488 675 

675 - 835 

TD 

Surface gravels 

T daci te 

T vitrophyre, obsidian 

T tuff, alt dacite 

PE Schist, good ccxpping 

PE Schist, poor cQpping, but exotic copper 

O 
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AMERICAN SMELTING AND REFIN NG COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

CE-I 

Cibola Exploration 

Unknown 

NW¼ SE¼, Sec. 14, T 1 S, R 13 E 

4485 

2850 ? 

Unknown 

Unknown 

Log in Magma Cop~er F i l e s .  May secure .  

take by word o f  mouth - - -  lOth handl 

O - 2200 T d a c i t e  

2200 - 2850 Tev 

TO 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY 

DRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

O~HER: 

FORMAT IONS : 

CE-2 

Cibola Exploration 

Un known 

SE¼ NW¼, Sec. 22, T l S, R 13 E 

4O8O 

Unknown 

Unknown 

U n kn own 

In Magma files. 

No information other than probably bottomed in 

basalt. 

O 
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O 

O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

HOLE NUMBER: 

COMPANY : 

CRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH : 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMAT I ONS : 

DRILL HOLE DATA - SUPERIOR EAST AREA 

l-I 

Inspiration Consolidated Copper Company 

Boy|es Brothers 

SE¼ NE¼, Sec. 35, T l S, R 13 E 

4200 

3475 

? 3" standard pipe at surface 

Total 

Log synopsis supplied by Kerr-McGee 

Kerr-McGee 

O - I I 0 5  

I I 0 5  - 2939 

2939 - 3240 

3240 3475 

TD 

Other Source G.S.B. 

0 - 1025 

I025 - I086 

1086 - 2939 

2939 3475 

T d a c i t e  

T W h i t e t a i l  

PE d iabase 

PE S c h i s t  

No s u l f i d e s  repo r ted  

T d a c i t e  

T v i t r o p h y r e  & t u f f  

T W h i t e t a i l  (db, ps,  md) 

PE S c h i s t ,  bar ren  & u n a l t e r e d  

TD 



0 

O 

AMERICAN SMELTING AND REFINING COMPANY 
Tuc.son A r i z o n a  

DRILL HOLE DATA - SUPERIOR EAST AREA 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMAT I ONS : 

I-2 

Inspiration 

SW¼ NW¼, Sec. 25, T 1 S, R 13 E 

4520 

Unknown hole 

prob .  assesment  

O 
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O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

HOLE NUMBER: 

COMPANY ; 

DRILLING CONTRACTOR: 

LO CAT I 0 N : 

COLLAR ELEVATION" 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMAT I 0NS : 

DRILL HOLE DATA - SUPERIOR EAST AREA 

I-3 

Inspi ration 

Wilson of Casa Grande, Arizona 

SW¼ SE¼, Sec. 24, T l S, R 13 E 

4975 

Unknown but said to be 790 in Tw? 

5" Surface pipe. 

verbal T. Brock 

Se~Assess..file note 

Tw chips of  Pc sc, db, q t z i t e ,  at d r i l l  s i t e .  

O 
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O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLESIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

DRILL HOLE DATA - SUPERIOR EAST AREA 

I-4 

Inspi  r a t i o n  

Boyles Bro thers  - verba l  from Mathews 

SE¼ SE¼, Sec. 24, T I S, R 13 E 

5000 

3000 verbal  from Mathews 

TD 

0 - T d a c i t e  

- 3000 T W h i t e t a i l  

O 
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O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS ; 

DRILL HOLE DATA - SUPERIOR EAST AREA 

I -5 

I nsp i  r a t i o n  

d. O. Barnes 

NE¼ SE¼, Sec. 24, T 1 S, R 13 E 

5100 

1410 

6 ¼" rotary 

None 

D r i l l e d  t o  11 /23/70 

from c u t t i n g s  & t r o u b l e  o b s e r v a t i o n s  

0 - I150 T d a c i t e  

I150 - 1410 T w h i t e t a i l  

TD 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER: 

COMPANY : 

DRILLING CONTRACTOR: 

LO CAT I ON: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS : 

I-6 

Inspi ration 

Eoyles Brothers 

SW¼ SE¼, Sec. 35, T l N, R 13 E 

3840 

2000 (?) I ncli:ned.- 550@ N 360 W 

NQ? 

Tota I 

Fa l l  o f  1970 

0 - 2000 

TD 

T d a c l t e ;  ve rba l  d. Lev ine 

O 



O 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

O 

HOLE NUMBER 

COMPANY 

DRILLING CONTRACTOR: 

LOCAT I ON : 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE S ZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER : 

FORMAT IONS : 

M-W 

Continental Materials 

Whatley Drilling Company 

NE¼ NE¼, Sec. 21, T l S, R 13 E 

4280 

2O0 

6-7/8" uncasecl 

None 

Water-well for M-I 

0 200 T daci te 

TD 

O 



P 

O 

O 

O 

p. 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

DRILL HOLE DATA - SUPERIOR EAST AREA 

HOLE NUMBER: 

COMPANY: 

DRILLING CONTRACTOR: 

LOCATION: 

COLLAR ELEVATION: 

TOTAL DEPTH: 

HOLE SIZE: 

CORED INTERVAL: 

LOGS & CUTTINGS: 

OTHER: 

FORMATIONS: 

By C.M. 

O - 1890 

1890 - 1900 

1900 - 1936 

1936 - 21OO 

2100 - 2402 

TD 

T Dacite 

Alluvium 

D Martin Lms. 

PE basalt 

PE diabase 

M-l 

Continental Minerals Company 

Whatley Drilling Company 

S~1¼ SW¼, Sec. 15, T l S, R 13 E 

4550 

2402 

5-5/8" rotary w/3-3/4" core, 3½" ID casing to 2402' 

2252-2261 (Asarco thin section = andesitic basalt) 

In Asarco files. 

Drilled Sept. - Oct. 1970 

Relogged Cuttings by Asarco 

O - 355 

355 - ll80 

I180 - 1420 

1420 - 1575 

1575"- 1600 

1600 - 1800 

1800 - 1830 

1830 - 1890 

1890 - 1900 

1900 - 2402 

TD 

T dacite, white 

T dacite, gray 

T dacite, red-brown 

T dacite, yellow-tan 

T dacite, vitreous (?) 

T dacite, t u f f  

T dacite, vitrophyre 

T dacite, tu f f  

Bo~al cgl . - tu f f (? )  

T basalt (Tev) 



0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

A p r i l  15, 1971 

TO: J . D .  Sel l  

FROM: G. S. Barnet t  

Re : DRILL HOLE INFORMATION 
AVAILABLE ON DACITE PLATEAU 

O 

The de ta i l ed  logs fo r  seven d r i l l  holes in the dac i te  have 
been examined by me. The f o l l o w i n g  are my i n t e r p r e t a t i o n s  
of  those logs.  Also inciuded is a d r i l l  hole loca t ion  map 
as Attachment A. 

These data have been included in Addenda B, (memo Geo, S. Barnett 
to Mr. BI l l  Saegart, 4-16-71). However, I believe that the 
interpretations offered as s ign i f icant ly  d i f ferent  from those 
available previously and are valuable as a separate and smaller 
memorandum, 

GSB:sh 

Thank you, 

George S. Barnet t  

cc: WESaegart 

Z ~ ' ~  =-  ~ = : J _  L [  [ [  I r J l  q . . . . . . .  :~1~11-1  " 
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TO: J.D. Sell 

FROM: G. S. BARNETT 

DRILL HOLE 

No. I 

DEPTHS (in Ft.) 

0 - 550 

550 -]I020 

I020 - 1785 

1785 - 2210 

2210 - 3040 

3040 - 4011.5 

4011.5 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

April 15, 1971 

DESIGNATION 

(DCA-I) Haunted Canyon 

Re: INTERPRETED AND GENERALIZED LOGS, 
SUPERIOR DACITE DRILL HOLES 

COMPANY 

Miami Copper/ 
Superior 0il 

UNITS THICKNESS (in Ft.) 

dacite 550' (tuff?) 

dirty white felsite (dacite tuff?) 470' 

Tev (Earlier volcanics) 765' 

Andesite (Basaltic andesite?) 465' 

Whitetail Conglomerate 830' 
(volcanic fragments?) 

Whitetail Conglomerate 971.5 
(sedimentary clasts) 

TOTAL DEPTH 

O 

No. 2 (DCA-2) Pinal Ranch North 

DEPTHS ( in  F t . )  

0 - I095 

I095 - 1270 
dacite? 

UNITS 

~i aci te 

~yolite?(dacite tuff unit?) 

1270 - 1471 (initial stopping point) Whitetail Conglomerate~ 

I 
1471 - 1525 (+lO'?) Whitetail Conglomerate _Y 

1525 (+ I0'?) -" 1772 

1471 

Pinal Schist, Schultze granite, 
and gneiss. O.O5-O.10 Cu 
TOTAL DEPTHI (INITIALLY) 

1772 TOTAL DEPTH (FINAL) 

Miami Copper/ 
Superior Oil 

THICKNESS (in Ft.) 

IO95' 

175' 

255' - 265' 

- " im - ~ -  i FI n l  n m  . . . . . . . .  



" " J, O. Sell -2- April 1, 1971 

DRILL HOLE 

Q No. 3 

DEPTHS (in Ft.) 

0 1400 

1400 - 1415 

1415 - 1490 

1490 - 2430 

2430 - 3000 

3000 

DESIGNATION 

(DCA-3) Pinal Ranch South 

dacite 

UNITS 

/ d a c i t e  

vitrophyre 

~dacite t u f f  

basa l t  or  b a s a l t i c  andes i te  

Wh i teta i ] Cong I ome rate 

TOTAL DEPTH 

1490' 

COMPANY 

Miami Copper/ 
Superior 0II 

THICKNESS (in Ft.) 

I 
400 ' 

15' 

75' 

940' 

570 ' 

Q 

DRILL HOLE 

DEPTHS ( in  F t . )  

0 - -  1025 

1025 - 1086 

1086 - 2939 

2939 - 3475 

3475 

DESG I NAT I ON 

Dev i l ' s  Canyon ( I .C .C .C . )  

UNITS 

dac i te  
dac i te  

(~yitrophyre & tu f f  

Whitetail Conglomerate 
(db, sch, md) 

Pinal Schist & Diabase 
(barren, unaltered, broken) 

TOTAL DEPTH 

COMPANY 

Inspiration Con- 
solldated Copper Co. 

THICKNESS (in Ft . )  

i086,~ 025' 

61' 

1853' 

536' 
/ 

0 

DRILL HOLE 

OF-IA 

DEPTHS ( in  F t , )  

0 - 1635 

1635 - 1670 

1670 - 1790 

1790 - 1995 

1995 - 2050 

DESIGNATION 

(Oak F la t  North) 

UNITS 

~ a c i t e  

Daci te 1 v mtrophyre 

~.dacite t u f f  

1790' 

(Earl ier volcanics?) 

Earl i e r  vo lcan ics? 

Volcanic? Conglomerate 

COMPANY 

Kerr-McGee 

THICKNESS ( in  F t . )  

~ 635 ' 

i 35' 

~._120' 

205 ' 

55' 



J. D. Sell "3- Apri l  I ,  1971 

Q 
(continued) 

DEPTHS (in Ft.) 

2050 - 2150 

2150 

UNITS 

basalt ic andes i te 

TOTAL DEPTH 

THICKNESS (in Ft.) 

100' 

DR ILL HOLE 

DC-1 

DES I GNAT I ON 

(Devil's Canyon) 

COMPANY 

Kemr-McGee 

DEPTHS (in Ft.)  

0 -  1130 

1130- 1160 

1160 1165 

1165 - 2303 

2303 

Dacite 

UNITS 

f dacite 
i trophy re 

u f f  

Whitetail Conglomerate 

TOTAL DEPTH 

1165' 

THICKNESS (in Ft.)  

1130' 

30' 

5' 

138' 

Q DRILL HOLE 

M-I 

DEPTHS (in Ft.) 

0 -  1800 

1800 1830 

1830- 1890 

1890 - 19oo 

1900 - 2402 

DES IGNAT ION 

(:M-I) 

Dacite 

UNITS 

li 
ac i te 

i trophy re 

uf f  

tuffaceous? conglomerate 

basaltic andes ite 

COMPANY 

Cont i nenta ] 
Material s 

THICKNESS (in Ft.)  

~ 800 ' 

1890'~ 30' 

502' 

~ID GSB:sh George S. Barnett 
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Map 
No. 

CE-I 

CE-2 

OF-IA 

DC-1 

T 

DCA-1 

Company 

Cibola Expl. 

Cibola Expl. 

Kerr-McGee 

Kerr-McGee 

Inspi rat ion 

Miami-Superior 

TABLE I 

DRILL HOLE INFORMATION SHOWING ROCK UNITS AND KNOWN ASSAYS. 

DACITE PLATEAU 

Col lar Rock 
Location Elev.+ Unit Information Thickness 

NW¼ SE¼, Sec. 14,T1S,RI3E 4485 grey Td 0-2200, Td 
2200-2850 TD, Tev 

2200+ 
650+ 

SE¼ NW¼, Sec.22,TlS,R13E 4080 grey Td No information 

NW¼ NE¼, Sec.21,T1S,R13E 4410 white Td 0-1995, Td 
1995-2050, Tw 
2050-2150 TD, db (dike?) 
n i l  to O.OT~ Cu 

1995+ 
55' 
I00+ 

NE¼ NE¼, Sec. 16,T2S,R13E 3990 Td 0-1165, Td 
1165-2303 TD, Tw 

1165+ 
1138+ 

SE¼ NE¼, Sec.35,T1S,R13E 4200 Td 0-1105, Td 
1105-2939, Tw 
2939-3240, db 
3240-3475 TD, sc 
No sul f ides reported. 

1105+ 
1834 
301 
235+ 

NW¼ NE¼, Sec.3,TIS,R13E 
(unsurveyed) 

4780 Td 0-1360, Td 
1360-1845 f e l s i t e  ~ Tev 
1845-2210 Andesite J 
2210-4011TD, Tw 
NOT____EE: log shows db and igneous 
rocks as high as 1935; but 9 ~  
of rock is andesite. 
@ 2885 - native Cu frag. in schist 
@ 2959-2971 core; 0.024% Cu 
@ 3514-3525 core; 0.024% Cu 
@ 4000-4011 core; 0 ,02~  Cu 

1360+ 
850 

1801+ 

0 0 • 



0 0 0 
TABLE ~1 - p a g e  2 

Map 
No. Company Loca t i on 

Col la r  Rock 
Elev.+ Uni....._~t Information Thickness 

DCA-2 Miami-Superior 

DCA-3 Miami-Superior 

U-4 United Verde 

U-5 United Verde 

NEE swE, Sec. ll,TIS,Rl3E 
(unsurveyed) 

NwE NwE, Sec.23,TlS,R13E 

swE NEE, Sec.2,TIS,RI3E 

SEE NEE, Sec.2, T1S,R13E 

4800 white Td 

4640 white Td 

4640 Dacite 

4165 Dacite 

0-1340, Td 
1340-1525, Tw 
1525-1575, sc wlex Cu 
1575-1678, Kqm wlex Cu 
1678-1772, TD, sc w/ex Cu 
NOT.____EE: Lost circulation from 
1270-1340 - ? on Tw contact 
@ 1471-1525; 0.008 to O.03~A Cu 
@ 1525-1575; 0.016 to 0.026% Cu 
@ 1575-1680; 0.014 to 0.095% Cu 
@ 1680-1772; 0.020 to 0.075% Cu 
total copper values; a sulfide, 
s t i l l  highly oxidized, sample at 
bottom ran 0.09 to O. l~  Cu 

0-1400, Td 
1400-1415, vitroph. 
1415-1490, tuff 
1490-2430, basalt, Tev 
2430-3000, TD, Tw 

Td 

0-1264, Td 
1264-1600, TD, sc 

0.116% copper, exot ic  

0-655, Td 
655-835 TD, sc 

0 . 4 ~  copper, exot ic  

143o+ 
95 
50 
IO3 
94+ 

1490+ 

940 
570+ 

1264+ 
336+ 

655+ 
18o+ 

TD 
Td 
Tev 
Tw 
Kqm 
SC 
( ~ U  ---- 

= to ta l  depth 
= Dacite 
= Early Volcanics 
= Whi te ta i l  conglomerate 
= Schultze quartz monzonite 
= Pinal Schist 

exot ic  copper 0 



O TO: 

FROM: 

\, AMERICAN SMELTING AND REFINING COMrA.., ~/~)Z / ~ )Jc-t[#~-°~-- 
\ Tucson Arizona ' " ~ " ~ '  '~'~.S. 

~ hay 25, 1971 MAy2,7.1971 
J. D. Sell 

H. L. Crittendon 

Drilllng Progress 
Superior East Pro~ect 

o 

O 

Boyles Bros. Drilling Co. commenced drilling operations on the Superior 
East Project Aoril 6, 1971. At this date, 3377 feet of rotary drilling 
and lOOl feet of diamond drilling have been completed. 

The following will be a summary of drilling progress to date, with a tab- 
ulation of hours for the month of April. Comments regarding the drilling 
operations and difficulties encountered will be given as a matter of 
record. 

Hole No. A-1 

This hole presented considerable difficulties unrelated to hole conditions. 
The original plan was to carry the hole to depth by hammer drilling until 
hole conditions required that casing be set. However, the hammer drill 
was put out of order by the blowina of an "0" ring for which there was no 
immediate replacement. The broken "O" ring was caused by trying to ream 
a ten inch drill collar stabilizer behind a 9-7/8" hole. The swing shift 
d r i l l e r  had assumed the hole was crooked and did not check the c o l l a r  to 
see i f  i t  was overs ize.  D r i l l  ing was continued wi th  the t r i - cone  b i t  w i t h -  
out the hammer wi th to le rab le  penetrat ion rates (l to 25 minutes/ foot)  
carry ing 6,000 to 18,000# on the b i t .  The I-R hammer was not used a f te r  
being repaired because the Dresser b i t  representat ive claimed that the b i t  
was not designed for  hemmer d r i l l i n g  and possible f a i l u r e  of the b i t  would 
occur i f  hemmer d r i l l i n g  wascont inued.  However, torque developed in broken 
ground causing two t w i s t - o f f s  in the 2-7/8" d r i l l  pipe being u t i l i z e d  (both 
joints of twisted-off pipe were definitely worn and fatigued). In both 
cases, the pipe was successfully fished out. At 809 feet, a large crevice 
in the dacite caused a complete loss of air circulation - - - it was then 
decided to case the hole with 7" OD casing and continue with a 6-I/4" rock- 
bit, still using air as the circulating medium. This crevice would definitely 
have caused lost circulation problems if mud drilling had been used and 
either a good cement job or casing the hole would have been required to 
regain circulation. Air drilling continued satisfactorily with the 6-1/Lg ' 
rockbit, however, water was encountered immediately beyond the casing and 
foam injection was used. ~fter tile vitrophyre was encountered at approxi- 
mately 1260 feet, a very soft formation was encountered with more water 
inflow (IO-30 gals./min.?). Very few cuttings were recovered in this form- 
ation and were of a very fine size. AFter reaching a depth of 1317 feet 
approximately 70 feet of fill had sloughed into the hole and it was decided 
to case the hole for coring, casing was washed to bottom with some 
difficulty and cemented in place. 

Two days of drilling time were lost due to compressor failure. 



J. D. Sell -2- May 25, !.971 

l 

A time distribution of April "~ tabulated below. 

O 
Chargeable Time (Hrs.) ,~on-Char~eable (Hrs.) 
Drili,iCasing ~ove & i lisc. IFish- ~.tob Equip. i~isc 12-3/8" 

) Set-up .... ! ing Reoai r 

i jl ) 2005 355 69 5L~-3/ 145 255 32½ 135 6' 

Size of Hole 
Footaee 

9-7/8"-6-I/4 '' 

811' I 506' 

Total 
Depth 

1317' 

*Attributed to drilling 
operations only 

Direct Drilling Expense* 

Boyles $20,818.OO 
IR (est.) 4,600.00 
Chevron 902.77 
Hisc. (est. 500.00 

Total $26,820.00 

Cost/Foot $ 20.37 

O 
Contractor's Equipment 

Drill rig: Failings model "2500" 
Drill collars: (2) 30' x 8" diameter, (2) 20' x 8" diameter with stabilizers 
Drill pipe: 2-7/8" IF API 
Bits: (1) 9-7/8" Security model M-8, assortment 6-I/4" rockbits 
Hack boom truck with fifth wheel 
Ford F-6OO water truck l,O00 gal. 
Gardner Denver steam pump for injection 
IR 
Model HHE Compressor Rated 1,200 scfm@ 250 psi (350 psi intermittant) 
IR Hammerdrill model DDH 2076 

0 

Hole M-I 
| 

This hole was originally d~illed to a depth of 2,402 feet by Whatley Drill- 
ing Co. for Continental E ~ n .  3-I/2" standard pipe was floated to 
bottom (not cemented). ASARCO pulled the 3-I/2" pipe and replaced it with 
1,882 feet of 4" pipe and 520 feet of NC flush joint casing. A mud pack 
was placed at the bottom of the casing in hopes of sealing the casing and 
enabling it to be recovered at the termination of the hole. When diamond 
drilling was commenced, approximately twenty feet of extremely hard dense 
andesite was encountered at the bottom of the hole causing very slow pene- 
tration and very high bit wear. High torque developed due to a metal to 



O 
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metal contact with the drill rodsand the black pipe. The cause of this 
condition is not known but the principal point of contact was near the sur- 
face. I believe that the casing was stretched beyond its yield point in 
setting which possibly buckled it near surface. Bud Hathews of Boyles 
believes that the torque was caused by a crooked hole...however, no drag 
was noted in pulling or setting of the casing. The casing then apparently 
wore completely in two and allowed circulation to flow up the outside. 
Moderate to severe intermittent loss of circulation occurred in the upper 
shaly portions of the ~lhitetail...hole conditioning procedures were not 
adequate and the contractor attempted to maintain a high viscosity, io,1- 
solids drilling mud throughout the lost circulation zones despite a verbal 
agreement with the ~revious foreman that this would noc be done. Twenty- 
five 50# bags of Wasatch 25 (a Quik-Trol type additive) were added before 
N× casing was set. After NX casing was set, torque was reduced to a min- 
imal amount and full circulation was regained. 

O 

Time distribution - April 

Chargeable []on-the roeable Dril 1 ing 

Casing §et-up & /lisc.~?if ~-!ob reoair Drillin 9 . Misc. NC 

........ I!i ! J Jil 

*Includes place & drill through mud pack, make up rods, etc. 

C o n t r a c t o r '  s Equ i pment 

CP-50 Diamond drill 
+ 3500' NC wireline drill rod 
3-15/16" oversize semi-pilot NC bits 
+ 2500' (~ew style) upset NX wireline rods 
~" 2000' NX wireline rods 

Eoyles stabilized oversize NX core barrels w/chrome inner-tubes 
(1) Ford model - 600 water truck - lO00 gal. capacity 

Co re 
r e c o v e r y  

98% J 

O 

Contractors invoice for April was $16,705.76. A cost per foot not meaningful 
at this time due to necessary casing and preparations to complete hole. 

Hole A-4 

Drilling commenced on May I. Principal difficulties to date have been 
broken hammer bits and large quantities of water inflow. Three Mission 
8-7/8" hammer bits were broken and (I) Mission 6-I/8" hammer bit. Apparent 

... cause O f bit breakage was improper heat treatment at the factory (Mission 
repr.esentative). Seven inch casing was set at 1,082 feet in order to seal 
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off large influx of water (_+ IO0 gal./min). Cementing was not tried because 
three previous cement jobs attempted at 360' (+ 15 gal./min.) and 380' 
(+ 30 gal ./rain.) were not successful. After setting 7" casing and continuing 
wTth a 6-I/4" hammer, progress continued more or less satisfactorily with 
the hole being reasonab|y dry but picking up some water, until a hard dense 
andesite and more water (_+ 20 gal./min.) were encountered at approximately 
1970 feet. Hammer drilling progress was reduced drastically to 20-40 min./ 
foot due to hard rock and changing of the choke in the hammer to unload 
heavy column of water (May 21). 

Contractors Eau iDment 

Same as A-I with the following exceptions: 

Mission model A60-70 hammer d r i l l  
Mission meaadrill (6-6¼") 
Mission 8-7/8" button bits 
Mission 6" and 6-I/4" button blts 
Bean model 20 pump for injection 
Boyles of Canada - one cylinder injection pump 

O 

HLC:sh 

H. L. Crittendon 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 16, 1971 

TO: 

FROM: 

W. E. Saegart 

J. D. Sell 

PRODUCTION - GRADE - RESERVES 
MAJOR MINES - SUPERIOR EAST 
PROJECT AREA 
PINAL - GILA COUNTIES~ ARIZONA 

I have recently compiled, from various sources, the production figures from 
the Cities Services, Inspiration, Kennecott, Newmont, and Ranchers proper- 
ties in their mines surrounding the Superior East project area. 

The total tonnage-grades are impressive for the district as well as the 
continued reserve and potential. The tonnage-grade figures for the total 
strip-dump-leach operations at Ox Hide and Blue Bird are not equatable 
since leach production from the dumps will continue long after mining has 
ceased and thus the actual recoverable copper per ton will increase over 
the figure presently given. 

Company and Mine Ore, Tons Total Copper, Lbs. 
Ave. Prod. 
Grade 

Cities Services (thru 1969) 

Miami 
Copper Cities 
Castle Dome 

152,702,609 
52,125,634 
41,442,617 

2,500,073,136 
613,606,930 
578,183,'368 

0.82 
0.59 
0.70 

Inspiration (thru 1970) 

Inspi rat ion 
Ox Hide 

231,980,858 
8,963,285 

4,159,552,910 
21,490,703 

0,90 
0.12 

Kennecott (thru 1970) 

Ray 208,173,274 4,213,477,221 l .01 

Newmont (thru 1970) 

Magma 15,986,604 I, 664,480,207 521 

Ranchers (thru June 1970) 

Blue Bird 13,399,700 60,045,703 0.22 

TOTAL 724,774,581 
tons of ore 

13,81o,8o0,178 
pounds of produced copper 



W, E. Saegart -2-  June 16, 1971 

0 

0 

Reserve figures are difficult to secure but the following notes are pub- 
lished figures. 

Cities Services 

Miami: Leaching practices currently produce 13,000,000 pounds of copper 
per year with an anticipated gradual decrease in forthcoming years. 
Miami has asked ICC for the return of the Miami ground now occupied 
by ICC housing and with known alteration and leached capping in 
the area it suggests expansion of working areas in that direction. 
Also, Miami and Inspiration are presently stripping their common 
boundary for production in the pit area. 

Copper Cities: The December 31, 1968 figure of 31,000,000 tons of 0.55% 
copper reserves was released for both Copper Cities and Diamond H 
pits with a recoverable 290,000,000 pounds of copper. Approximately 
18 million tons is at Copper Cities and 13 million tons of ore at 
Diamond H. Each pit occupies the distant ends of the same alter- 
ation zone which is known to contain values of 0.3% copper. 

Castle Dome: Leaching has been discontinued at this area, other than the 
collection of extraneous water flowing from the area. The new 
Pinto Valley project includes the Castle Dome area and figures of 
350,000,000 tons of 0.45% are reported. 

Inspi ration 

Inspiration: Expansion of the pit area between the Live Oak and 
Thornton pits is underway in stripping the Red Hill area with a 
proven reserve of 24 million tons of 0.62%. Ore production is 
scheduled for late 1971. 

Ox Hide: No reserve figure has been released for this deposit. Inspir- 
ation has announced the Barney ore deposit to the west and north- 
west of the Live Oak pit which is similar to the Ox Hide and will 
also be dump leached. 

Insp i ra t ion  in the 1970 annual report l i s t e d  t o t a l  area reserves 
of 1,507,622,000 pounds of recoverable copper, 

Kennecott 

Ray: Recent p i t  expansion east of the Ray f a u l t  has added considerable 
reserves but no f irm f igures are known.- 

0 
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0 
Newmon t 

Magma: Reserves of I0,I00,O00 tons of 5,88% copper continued to be 
announced. This includes the stacked replacement ore as well as 
the previous known but unmined portions. The reserve is open 
ended to the east. 

Ranchers 

Blue Bird: The annual report of 1970 lists 13,500,OO0 tons of 0.50% 
copper and a potential of much more. Also, the present unre- 
covered copper on the leach dumps will continue to produce leach 
copper for considerable time. 

O 

Inspiratlon-Miami-Occidental: The faulted segment of the massive In- 
spiration-Miami ore body (which has produced about one-half of all 
the copper listed in the tonnage-grade tabulation) has been 
intercepted by the three named companies. Inspiration is on the 
north and releases depths of 4800 - 5500 feet to mineral inter- 
cepts (5 holes drilled in the current program). Miami is in the 
middle and released depths of 2460 - 3300 feet with an average 
ore intercept of 465 feet averaging 1.51% copper, based on six 
holes (some 15 have now been drilled). Occidental is on the 
south and released depths of llO0 - 2000 feet showing I03 - 368 
feet of ore running 0.56 - 1.26% copper as oxide, based on ten 
intercepts out of 18 holes drilled. Both Miami and Occidental 
are running feasibility studies and Miami is deepening their No. 5 
shaft for exploration purposes. 

JDS :sh 

J 

J. D. Sell 

O 
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" ?TELEDYNE ISOTOPES' 
WESTWOOD LABORATORIES 
50 VAN BUREN AVENUE 

WESTWOOD, NEW JERSEY 07675 

(201) 664-7070 TWX (710) 990-7503 

June 28, 1971 

Mr. John C. Balla 
American Smelting and Refining Company 
Exploration Department 
P. O. Box 5795 
Tucson ,  A r i z o n a  85703 

Dear Mr. Balla: 

Subject: W. O. No. 3-3449-212 
P. O. No. T 9496 

~ ~5 
I am pleased to report the following results on samples submitted to us ~(.~ b' 

I SOTOPES Isotopic 141 
Sample No. Number Age (m.y.) scc ARad/gm Ar 

SK-I /c,,,~ KA 71-41 20.0 +_ 1.5 1.50 x 10 -6 

60-100 mesh hornblende 21.8 + 0.8 1.63 x 10 -6 (~_L~/ 1.85 

O SP-I KA 71-42 49.3 + 1.0 12.15 x 10 -6 56 6.16 

40-60 mesh biotite -6 48.8 +_ 1.0 12.02 x i0 62 6.02 

AC-I KA 71-43 70.2 + 1.4 18.7 x 10 -6 71.1 6.55 

(Arnett Cree~ 73.3 + 1.5 19.6 x i0 -6 88.0 6.57 

SH-I Pinal s~:,~ l!~'~,e~ 19.6 + 0.6 1.353 x 10 -6 33 1.69 

20-40 mesh biotite -6 21.6 + 1.0 1.490 x i0 23 1.74 
(and chlorite) 

I0-I0 -i 
The constants used for the age calculation are: ks = 4.72 x .y 

k e 0 585 x i0 -I0 -i K40 = . .y and = 1.19 x 10 -4 atom percent of natural potassium. 

The error indicated for the reported ages takes into account all sources 
of analytical error. We use an RMS summation of errors method similar to that dis- 
cussed by Cox and Dalrymple in J. Geophys. Res. 72 (I0)~ p. 2603-14. This may be a 
somewhat ideal approach. In practice, the reproducibility of measurements may be 
somewhat worse for various reasons. In all cases the larger errors are reported. 

Please be advised that Mr. Senechal has left Teledyne Isotopes and I 
would appreciate your directing future correspondence to me. We look forward to 

being of continuing service to you. 
Very/~tru~y ~o~urs ~ 

o v ce 
DFS:pob ~ Manager, Westwood Laboratories 
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Inspiration Consolidaled CoPper Compan  

INSPIRATION~ ARIZONA 85537 

July i, 1971 

Mr, James D. Sell 
2762 W. Holladay Street 
Tucson, Arizona 85706 

Dear Jim: 

O 

This is to notify you of the authorization given you via 
telephone for Asarco to continue probing the Old Miami 
Copper Drill hole with any drilling equipment you feel 
will do the job. This authorization is given with the 
understanding that no drilling will be done beyond the 
bottom of the hole without a signed agreement. 

As also discussed with you, Asarco will notify this 
office when continuation of the probing begins. 

RGvB/sla 
cc: Mr. R. R. Hyde 

Mr. R. C. Cole 
Mr. H. W. Olmstead 
Mr. G. H. Ladendorff 
Mr. J. Lavin 

Sincerely yours, 

Rene  G. y o n  B o e c k  

Asst, Chief Exploration Geologist 

O 
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ASARCO 

AMERICAN SMELTING AND REF IN ING COMPANY 

S O U T H W E S T E R N  EXPLORATION D I V I S I O N  

P. O. BOX 5747~ TUCSON, A R I Z O N A  85703 

1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

July 7, 1971 

Mr. Rene' G. von Boeck 
Assistant Chief Exploration Geologist 
Inspiration Consolidated Copper Company 
Inspiration, Arizona 85537 

0 

Dear Renet: 

Your l e t t e r  of Ju ly  l ,  a r r i ved  to conf i rm the a u t h o r i z a -  
t i o n  t ha t  Asarco may cont inue to probe the Old Miami Copper 
D r i l l  Hole nor th  of  Sutton Summit. 

We are s t i l l  in the process of  i n q u i r i n g  i n to  va r ious  ways 
to approach the problem, but ,  as you request ,  we w i l l  n o t i f y  
your o f f i c e  p r i o r  to  moving on another  r i g .  I t  is  f u r t h e r  
understood tha t  no probing w i l l  be done below the depth of  
the o ld hole - - - which we understand to  be 4011 f e e t ,  
w i t hou t  f u r t h e r  w r i t t e n  agreements between ICC and Asarco. 

JDS:van 

C O :  WESaegart 
WLKurtz 
HLCri t tendon 
RBCummings 

S ince re l y ,  

,~dl  / 

~ James D. Sell 

O 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 9, 1971 

TO: C . K .  Moss - Salt  Lake City Of f ice  

FROM: J. D. Sell 

Dear eel: 

Thanks for  the return l e t t e r  on the in- 
quir ing about J. R. King's b i o t i t e  sample from d r i l l  
hole M-IA. The sample of  so l id  and crushed port ions 
has been returned here by Mr. E, H. Ph i l l i ps  from the 
sample SG-30. 

Thank you. 

/ 

J 

JOS:sh 

co: EHPhill ips - Sai l  Lake City 

Sincerely,  

/ f )  "~ • 

James O. Sell 
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ASAII¢O 

AMERICAN SMELTING A N D  R E F I N I N G  COMPANY 

SOUTHWESTERN EXPLORATION DIVISION 

P. O. BOX 57477 T U C S O N ,  A R I Z O N A  8 5 7 0 3  

1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

August 13, 1971 

Mr. Hugh Olmstead 
Inspiration Consolidated Copper Company 
Inspiration, Arizona 85537 

O 

Dear Mr. Olmstead: 

This will inform you that we are now moving a cable tool 
rig on our DCA-3 location, south of the Miami-Superior 
highway and should be entering this hole about August 16. 
Dependent on moving time, and condition encountered in 
DCA-3, we should be setting up on DCA-I on or about 
August 21. I will be in Miami all during the week and 
will inform you when the rig will definitely be on lo- 
cation. The contractor for this work is Moss-Weber 
Drilling, Inc., out of Chandler, Arizona. 

Your personnel will be most welcome to observe the equip- 
ment and cleaning operation on DCA-3 prior to moving on 
DCA-I. If you should have any questions, I can usually be 
reached at 473-3802 or 473-3772 in Miami. 

Yours t r u l y ,  

HLC:van / 
/ 

/ 
cc:  WLKurtz / 

JDSellv / 

H. L. C r i t t endon  

@ 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

August 13, 1971 

F ILE MEMORANDUM 

PROBING DCA-I 
SUPERIOR EAST 
PINAL COUNTY, ARIZONA 

O 

Today, August 13, I telephoned Mr. Hugh Olmstead to inquire 
about our liability in the event of losing any cable or 
tools down the hole in our attempt to clean out DCA-I 

Hugh says that as far as he is concerned ICC does not intend 
to enter the hole if Asarco fails in the attempt to clean 
it out and thus, there is no liability on Asarco if junk is 
left in the hole. 

Hugh also confirmed that the hole is 4011 feet deep. 

JDS:sg 

CC: HLCrittendon 
WLKurtz 
RBCrist 

/ James D. Sell 

O 
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ASARCO 

W. E. 5 A E G A R T  
SUPERVISOR 

W. L. KURTZ 
ASSISTANT SUPERVISOR 

AMERICAN SMELTING AND REFINING COMPANY 

SOUTHWESTERN EXPLORATION DIVISION 

P. O. BOX 5747, TUCSON, A R I Z O N A  85703 

August 31, 1971 

1150 NORTH 7TH A V E N U E  

TELEPHONE 602.- 792.-3010 

e 

Mr. Hugh W. Olmstead 
Chief Exploration Geologist 
Inspiration Consolidated Copper Co. 
Inspiration, Arizona 85537 

Dear Mr. Olmstead: 

As we mutually agreed upon, ASARC0 has re-occupied drill site DCA-I 
located on your Ghost Group of mines. The approximate location of 
DCA-I is NW/NE of Section 3, TIS, RI3E, G&SRB&H. 

We have now determined that casing can be placed to or near the 
original depth of the hole. We also mutually agreed that ASARCO will 
have the right but not the obligation, at its expense, to deepen this 
hole by diamond drilling with the following understandings and 
agreements: 

I. Any mineral discovery made by ASARCO in the deepening 
of this hole will be for the exclusive benefit of 
Inspiration Consolidated Copper Co. provided, however, 
that ASARCO shall have the right to all geological 
information obtained from such drilling. 

. Copies of geologic logs and assay data will be given 
to Inspiration. Also, Inspiration can inspect the 
drilling at any time and may log the core. 

AMERICAN SMELTING AND REFINING COMPANY 

W. L. Kurtz, Sup~v-isor 

0 

The foregoing does meet wi th our understanding. 

INSPIRATION CONSOLIDATED COPPER CO. 

By 
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0 

CC: 

bc : 

J.J.Collins, Director of Exploration 
ASARCO - New York Office 

R.R.Hyde, Vic~ President 
Inspiration Consolidated Copper Co. 
25 Broadway 
New York, New York 

G.H.Ladendorff, Attorney at Law 
716 Arizona Bank Building 
34 West Monroe 
Phoenix, Arizona 85003 

RBCrist 
JDSell~ 
RBCummings 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September I,  1971 

1,L6 , I ,:l S 

• - I  "AA 

TO: W.L. Kurtz 

FROM: G.S. Barnett 

Biotite Studies 

0 

0 

A memo was circulated concerning areas of potential application for biotite 
or mafic minerals' separation and analysis as an exploration guide. However , 
an orientation survey has not been conducted for this method, other than to 
check the results obtained by the USGS in selected areas. I am not aware 
of the exact nature of studies we have, or are conducting, nor am I aware 
of the entire background information available. However, it would seem to me 
that more information must be available for us to be able to effectively use 
this method. It would also seem that we are not actively seeking this type 
of information, but rather waiting for others to do it. Inevitably it seems 
that any data of this nature which might be collected is done so as a sideline 
by a geologist whose primary responsibility must (and does) lie with some 
"more important" project and/or reconnaissance work. The data which needs 
to be collected is often of such a large volume that we leave it to the USGS 
or some other group to do. I think what little information we do have con- 
cerning this method should be encouraging enough to lead us to conduct a well 
organized, full scale determination of the value and applicability this method 
may have. 

With this in mind and realizing that when and if enough information is available 
to absolutely prove the validity of this technique, then everyone will have 
this technique at their disposal (and will probably be using it). I would 
suggest that we conduct orientation surveys around as many known deposits as 
possible, especially our own. By using a pre-determined grid along radial (?) 
traverse lines leading into deposits we could obtain this information. Access 
to operating properties is a problem, however, we really aren't interested in 
ore-grade or nearly ore-grade material -- as when this is at or near the 
surface it has been claimed or is being mined -- but rather in what the periphery 
looks like, geochemically and physically. 

Immediate applications of this technique would be propylitically altered areas 
where lateral or vertical zoning could lead to discovery (as Silver Bell East?) 
Kalamazoo brought this out dramatically and has caused many such areas to be 
drilled -- possibly not in the most favorable sites. A sampling of the 
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W. L. Kurtz - 2 - September I ,  1971 

O 

monzonite southwest of the Oxide P i t  at S i l v e r  Bell would give an i n d i c a t i o n  
of the type of  changes we cou]d expect where e s s e n t i a l l y  bar ren,  p r o p y l i t i c a l l y  
a l t e red  rock comes w i t h i n  2000' of the p i t .  

The number of depos i ts  and length o f  t ime requ i red f o r  a study of t h i s  nature 
may requ i re  tha t  we o f f e r  t h i s  problem to a masters cand idate ,  have i t  done by 
a consu l t i ng  f i r m ,  tu rn  i t  over  to the Exp lo ra t ion  Services D iv i s ion  or h i r e  
someone s p e c i f i c a l l y  to conduct t h i s  and/or  re la ted  s tud ies .  The importance 
of determin ing the v a l i d i t y  and app ly ing  t h i s  method is ext remely high a t  t h i s  
t ime when we are looking f o r  deeper and/or  concealed depos i ts .  A guide w i t h  
t h i s  p o t e n t i a l  should be wor th  checking out comple te ly .  

I would also suggest t ha t  a group of  our geo log i s t s  get t oge the r ,  analyze maps 
of the known porphyry coppers and plan the spacing and l oca t i on  of  sampling 
t raverses .  The elements analyzed f o r  can be e i t h e r  p re-determined,  random 
sampled or se]ected on a spot basis.  With a pre-determined spacing or  g r i d ,  
we could a lso put the r e s u l t s  on computer cards,  run an ana lys is  and graph the 
r e s u l t s  from tape. This would a id in determin ing the d i s t r i b u t i o n  p a t t e r n ,  
whether l oga r i t hm ic  or l i n e a r  and a l l ow  fo r  m u l t i p l e  runs d e l e t i n g  c e r t a i n  
values to determine necessary and va luab le  sample tak ing i n t e r v a l s .  

George S. Barnet t  

GSB:lad 

0 
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ins  ration Consolidated 

RECEIV~'~ 

Copper C ompan )CT.  1 )71 
iNSPIRATION, ARIZONA 85537 S, W. U. S. ~XPL DIV. 

W.L.K.  C t- 

September 30, 1971 
QC , B71 

Mr. W. L. Kurtz, Supervisor 
American Smelting and Refining Co. 
Southwestern Exploration Division 
P.O. Box 5747 
Tucson, Arizona 85703 

Dear Bil I : 

As a f ina l  check to be certain of actual possession of the area where 
the Miami Copper Company Rotary D r i l l  Hole DCA #I is s i tuated, we meti- 
cuously reviewed applicable and respective claim location notices. In 
t i l is  review, we became aware of the fact that Can. U.S., Ltd which is 
owned by Continental Copper, Inc. whose claims now are under your con- 
t ro l ,  located Margaret 329 unpatented lode claim on April I I ,  1969 
whereas Insp i ra t ion 's  Ghost I I0  unpatented lode claim was located on 
Apri l  17, 1969. At the time of posting the Ghost I I0  location notice 
and monumenting claims on the south end which covered the DCA #I ,  we 
did not observe the Margaret 329 location notice. Thus the question- 
able possession of hole. 

Howe v e r ~ ~ ~ y e ~  are 
sat is f ied that he Mar . . . .  .... 
seyen_da_y_s and o s ~ o n  o f h o l e D ; A  ~ , :" ~ .... Mar- 
.qar.et 329 ¢I~i I~L ~ 

A mineral land surveyor, Ted Gant, w i l l  soon establish a common boundary 
in the areas of con f l i c t  between our Ghost clainls and the Margaret claims 
and between our Ghost claims and your Carrie and Kay claims on the western 
end of our Ghost claims. This work is scheduled for  this f a l l ,  but i t  
may be sometime before i t  is completed, l 'm sure i t  w i l l  be beneficial 
to both of us when f inished. 

I have discussed this in some detai l  with Bob Cr is t  and b r i e f l y  with you, 
but feel some record for f i l e  purposes is appropriate. 

Please l e t  me know i f  we need to fur ther consider. 

HWO/sla 
cc: Mr. R. R. Hyde 

Mr. R. C. Cole 
Mr. G. H. Ladendorff 

Mr. R. B. Cr is t  

Sincerely yours, 

Ol ms tead 
Chief Exploration Geologist 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

O 

TO: J.D. Sell 

FROM: R. B. Cummings 

Daily Drill Data - Unlt Contacts 
Drill Hole A-I 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the coring on drill hole A-l. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the size of core, the geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on Boyles footage rate contract and b) by geologic 
units encountered. 

RBC:Iad 
Attachs. 

R. B. Cummings 
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DATE 

July 14 

15 

16 

17 

18 

19 

2O 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

DEPTH AT 
END OF DAY 

1309 

I323 

1363 

1389 

1415 

1441 

1441 

1441 

1467 

1495 

1553 

1599 

1649 

1697 

1736 

1757 

FOOTAGE 

14 

4o 

26 

I _  

26 

26 

0 

0 

26 

28 

m m  

58 

46 

50 

48 

39 

21 

DRILL IIOLE A-I CORING, CP-50 

DRILLING 
IIOURS SHIFTS 

8 2 

14 2 

1.5-I/2 2 

DELAYS 

Setting up rig. 

8 hrs. setting up rig. 

2 hrs. equip, repair. 

I/2 hr. equip, repair. 

16 2 

16 2 

12 2 

0 2 

16 2 

Trouble with casino. 

Worked on casing; bit change 

4 hrs. equip, repair, 16 hrs. cementing. 

16 hrs. cementing. 

16 

m ~  

2 

24 

24 

24 

24 

24 

24 

3 

3 

3 --~ 

3 Bit change. 

FORMATION 

NC Core 

Dacite 

1374 

Schist Breccia 

1527 
Whi te ta i l  Congl. 
-1566 
Schist Breccia 
1572 
Fault Zone 
1585 
Schist 



¢ 
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e~  

Aug. 1 

2 

3 

4 

5 

6 

7 

8 

9 

lo 

l l  

12 

m l  

1786 

1830 

1879 

1923 

1950 

1980 

2017 

2073 

2121 

2129 

m m  

29 

44 

49 

44 

27 

3O 

37 

56 

48 

8 

m ~  

24 

24 

24 

24 

2O 

24 

24 

24 

24 

3 

D 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

Bit change. 

Completed bit change; 4 hrs. equip, repair. 

Bit change. 

End o~ hole; 5 hrs. tearing-down. NC Core 

_ 



O 

DRILL IIOLE A-I 

Drilling Time, by footage brackets, including down time, 

DEPTII SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

1309-1495 NC 17 9 186 10.9 

1495-1980 NC 36 12 485 13.5 

1980-2.129 NC I0 4 149 14.9 

Totals: 63 25 820 

TROUBLES 
u ~  

Bit change; problem 
w/casing, cement. 

Two bi t  changes. 

One bi t  change. 

13.0 average 

O 

Rock Unit Internal Size 

Dacite 1309-1374 NC 

Schist Bx. 1374-1527 NC 

Whitetail Cgl. 1527-1566 NC 
) 

Schist Bx. 1566-1572 NC ) 
) 

Fault Zone 1572-1585 NC ) 

Schist 1585-2129 NC 

Totals: 1309-2129 

Shifts to Depth 

3 1363 

17" 1553 

Footag_ee 

54 

190 

FtlShift 

18.0 

11.2 

3 1599 46 15.3 

40 2129 530 13.3 

63 820 13.0 

* Includes four shifts of repair, cementing, and drilling out cement. 

O 
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AMERICAN SMELTING AI~D REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

Drill Hole A-4 
Rotary Drilling Cost Summary 
Superior East Project 
Pinal County, Arizona 

O .  

O 

Air rotary drilling was initiated by Boyles Brothers Drilling Co. on 
May l, 1971. Boyles Brothers used a Failing 2500 drill rig witK an Inger- 
soll Rand HHE three-stage compressor. Boyles was terminated from the hole 
on May 25, 1971 after drilling to a depth of 2077' Shelton Drilling Co. 
re-entered the hole on June 12, 1971 and deepened it to 3593' (a total of 
1516') by July 2l, 1971. Four-inch casing was cemented in at 3593' in 
preparation for coring. The second stage of the dril!ing was done with 
mud using a Mayhew 3000. 

Hole diameter and an inventory of casing remaining in the hole are shown 
below: 

Hole Size Casing Size 
12-3/8" 9-7/8" 9" 6-I14"-6" 5-5/8" I0" 7" 4" 

Depth 6' 18' 1082' 2077' 3593' 6' I082' 3593' 

Costs have been computed on the rotary portion of hole A-4 through the 
September account. No further costs are expected. In the cost breakdown 
which follows, the May account has been separated from the remainder of 
the costs in order to compare costs incurred by Boylesand Shelton. 

a. Direct Drilling 
b. Site Preparation 
c. Sampling 
d. Supervision 

Boyles Brothers Shelton Total 
Cost S i f t  Cost S i f t  Cost S / f t  

$30,200.26, $14.54 $37,645.52 $24.83 $67,845.78 $18.88 
897.00 0.43 1,976.29 1.30 2,873.29 0.80 

1,607.12 0.78 2,149.83 1.42 3,756.95 1.05 
1,736.24 0.84 3,369.49 2.22 5,105.73 1.42 

$34,440.62 $16.58 $45,141.13 $29.78 $79,581.75 $22.15 

*Rebate on used b i t s  and mater ia ls may be as much as $500.00. 



O 

%.- 

J .  D. S e l l  - 2 - Oct. 27, 1971 

In order to get a meaningful comparison between the two contractors~ 
several factors must be considered. On completion of drilling the hole 
was cased with 4 '~ casing. If the cost of the casing for Boyles portion 
of the hole (2077') is added to their direct drilling cost and subtracted 
from Shelton's cost, the direct drilling cost would be $16.04/foot for 
Boyles Brothers and $22.78/foot for Shelton Drilling. Almost $2,000.00 
was spent to improve the drill site for the larger rig of Shelton's. 
Par~ of the higher sampling cost during Shelton's part of the drilling was 
due to assay costs. The higher supervision cost in the later part of 
drilling was due to slower drilling rate. 

Average drilling rates (excluding setting-up time) were 36.3'/shift for 
Boyles Brothers and 15.6'/shift for Shelton Drilling Co. A detailed 
reporL on drilling rates is being compiled and will be submitted shortly. 

Samplers were employed until July 15 (to a depth of 3390'). The samplers 
cost $0.73/foot for the Boyles Brothers portion of the drilling and $1.29/foot 
for the Shelton portion of the drilling which was sampled. The total cost 
of the samplers (over 3390') was $O.95/foot. 

O 

R B C : I a d  

cc: H LCrittendon 

R. B. Cummings 

O 
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O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

Daily Drill Data Unit Contacts 
Drill Hole A-4 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

O 
Attached is a daily log of the coring on drill hole A-4. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the size of core, the geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage 
by a) depth bracket based on Boyles footage rate contract, and b) by 
geologic units encountered. 

RBC:Iad 
Attachs. 

R. B, Cummings 

,) 

O 
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DRILL HOLE A-4 CORING, CP-50 

DEPTH AT DRILLING 
DATE END OF DAY FOOTAGE HOURS SHIFTS 

Aug. 16 3593 . . . . .  

17 3623 30 16 2 

18 3702 79 24 3 

19 3772 70 22 3 

20 3831 59 24 3 

21 3851 20 24 3 

22 . . . . . . .  

23 3920 69 24 3 

24 4000 80 24 3 

25 4060 60 24 3 

26 4123 63 24 3 

27 4193 70 24 3 

28 4241 48 24 3 

29 . . . . . . .  

30 4301 60 24 3 

30 4371 7O 24 3 

Sept. i 4432 61 24 3 

DELAYS 

Setting. up r i g .  

2 hrs. equip, repair. 

Bit chanoe. 

Bit change. 

• - I - . -  

FORMATION 

NX Core 

Whi te ta l l  Congl. 



0 0 0 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

4471 

4543 

4583 

~ m  

4642 

4651 

4720 

4740 

4790 

4840 

4830 

4950 

4980 

5039 

5063 

5103 

5163 

39 

72 

4O 

59 

9 

69 

2O 

50 

50 

50 

6o 

3o 

59 

24 

40 

60 

24 

24 

24 

24 

24 

24 

24 

24 

24 

22 

24 

23 

24 

24 

24 

24 

Bit change. 

Dropped rods & pulled same. 

WL broke, pulled rods. 

2 hrs. equip, repair. 

One hour equip, repair; pulled rods. 

" 2 " 

ghitetail Congl. 



0 0 0 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Oct. 1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

5213 

5242 

5302 

5342 

5392 

5422 

5476 

5523 

5523 

5580 

5623 

5683 

5733 

5783 

5801 

s8ol 

5921 

5981 

50 

29 

60 

40 

- - w  

50 

30 

54 

47 

0 

57 

43 

60 

50 

50 

18 

60 

60 

60 

24 

23 

24 

24 

24 

12 

24 

24 

17 

24 

2h 

24 

24 

24 

21 

24 

24 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 hr. equip, repair; b i t  change. 

12 hrs. equip, repair; hydraullc system. 

7 hr. equip, repair, hoistln9 valve; changed bit. 

3 hrs. surveying; blt change. 

Wh|tetail Congl. 

" 3 " 
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12 

13 

14 

15 

i6 

17 

18 

i9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

6040 

6099 

6133 

6153 

6193 

6232 

6291 

6333 

6388 

6433 

6443 

6461 

6491 

6520 

6530 

6580 

6588 

59 

59 

14 

40 

40 

39 

59 

42 

55 

45 

lO 

18 

30 

29 

iO 

50 

8 

24 

24 

24 

24 

24 

20 

24 

24 

24 

Z4 

24 

24 

24 

24 

24 

24 

16 

~ m  

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

i 

O 

WL broke, pulled rods; b i t  change. 

Added cable, tripped in. 

4 hrs. equip, repair, hydraulic system. 

Start of b i t  change. 

Completed b i t  change, cored 18 feet, broke WL, 
pulled rods 

Completed pull to recover WL; back Into hole. 

8 hrs. lost on sticking rods. 

Stuck rods several times. 

Pulled rods into casing 

- 4 -  

0 

Whitetai l  Congi. 

6336 
Limestone s l ide  

block 

6448 
Whitetail Congl. 

6484 
Limestone and 
Limestone breccl~ 

657i 
fault 

6575 
Porphyritic 
Biotite Quartz 
Monzonite with 
Schist 
inclusions 



O -  0 0 " 
g • 

Nov, i 

2 

3 

4 

6590 

6613 

6643 

6664 

2 

23 

30 

21 

8 

24 

24 

24 

! 

3 

3 

3 

2 sh i f t s  standby for GP ve loc i t y  probe. 

Problems wi th overshot re t r i eve r .  

1 hr. equip. ,  hydraul ic  valve, repai r .  

Termination of hole, 6664 

- 5 -  
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DRILL HOLE A-4 

Drilling time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

3593-4000 NX 20 7 407 20.4 

4000-4471 NX 24 8 471 19.6 

4471-4980 NX 33 II 509 16.O 

4980-5523 NX 36 12 543 

5523-5981 NX 30 IO 458 

5981-6232 NX 18 6 251 

6232-6491 NX 21 7 259 12.3 

173 8.2 6491-6664 NX 21 8 

Total s : 203 69 3071 

TROUBLES 

One bi t  change. 

Two bi t  changes. 

Dropped rods, broke 
WL cable, pulled rods. 

15.1 One bit  change, 
repair hydr. system. 

15.3 Two bi t  changes, 
repair hoist system. 

13.9 One bl t  change, WL 
cable, hydraulic repair. 

One blt  change, broke WL 
cable, pulled rods. 

Sticking rods, overshot 
problems, repair work. 

15.1 average 

ROCK UNIT DEPTH SIZE 

Whitetail Cgl. 3593-6484 NX 

Limestone (Me) 6484-6571 NX 

Fault zone 6571-6575 NX 

Quartz Monzonite 6575'6664 NX 

Totals: 3593-6664 

SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

182 6491 2898 15.9 

9 658O 89 9.9 

2 6588 8 4.0 

I0_ 6664 76 7.6 

203 3071 15.1 

O 



O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROtl: 

J. D. Sell 

R. B. Cummings 

Drill Hole A-5 
Rotary Drilling Cost Summary 
Superior East Project 
Pinal County, Arizona 

O 

O 

Rotary drilling was initiated on July 28, 1971 by Shelton Drilling Co. 
The hole was drilled with air to a depth of 640' and with mud to a final 
rotary depth of 3145'. Drilling operations ceased on August 28, 1971. 
Four-inch casing was cemented in at 3145' in preparation for coring. The 
hole was drilled with the same Mayhew 3000 that was used on hole A-4. 

Hole diameter and an inventory of casing remaining in the hole are shown 
below: 

Hole Size Casing Size 
8-3/4" 6-3/4" 6-I/4" 4" 

Depth 92' 1335' 3145' 3145' 

Costs have been computed on the rotary portion of A-5 through the September 
account. No further costs are expected. A cost breakdown follows: 

Cost S/f t .  

a. Direct Drilling 
b. Site Preparation 
c. Sampling 
d. Supervision 

$46,045.28 $14.64 
5,789.00 1.84 

136.11 0.04 
1,811.O7 0.58 

Total $53,781.46 $17,10 

Note: See Dr i l l  Hole Summaries report dated October l ,  1971 for explanation 
of categories. 

The average drilling rate (excluding setting-up time) was 37.4'/shift. A 
detailed report on dri~lling rates is being compiled for submittal. 

RBC:Iad 

cc: HLCrittendon 

R. B. Cummings 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

O, 

TO: J . D .  Sell 

FROM: R. B. Cummings 

Drill Hole M-IA 
Drilling and Cost Summary 
Superior East Project 
Pinal County, Arizona 

Drill hole M-IA was rotary drilled to a depth of 2402' for Continental 
Materials in September and October, 1970. After rotary drilling, the 
hole was cased to the bottom with 3-I/2' casing. Prior to ASARCOJs 
re-entry of the hole, the 3-I/2" casing was pulled and 4" casing was 
set to 2402'. Coring operations began on April 21, 1971 and continued 
until July 3, 1971. The hole was deepened from 2402' to 5322' (a total 
of 2920'). The coring was done by Boyles Brothers and was drilled with 
a CP-50 core rig. 

Hole diameter and an inventory of casing remaining in the hole is shown 
below: 

i 

Hole Size Casing Size 
5-5/8" NC NX 4" std 4 z' flush joint NX 

Depth 2402' 2953' 5322' 1882' 1882-2402' 2353-2953' 
Total 2402' 551' 2369' 1882' 520' 600' 

Costs have been computed through the September account. 
are expected. A cost breakdown follows: 

a. Direct Drilling 
b. Site Preparation 
c. Sampling 
d. Supervision 

No further costs 

Cost $ / f t  

$85,779.70 $29.36 
648.41 0.22 

3,007.95 1.03 
6,590.II 2.26 

Total $96,026.17 $32.86 

Note: Explanation of cost categories can be found in my report on Drill 
Hole Summaries dated October l, 1971. 

O 8 
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J. D. Sell - 2 - Oct. 27, 1571 

Several extraordinary items are included in the direct drilITng costs. 
These costs did not reflect drilling performance. They are listed below: 

Pulling 3-I/2" casing ............... $ 
Installation of 4 ~; casing and mud pack and 

drilling through mud pack, etc .......... 
Drill hole survey . . . . . . . . . . . . . . .  

720.00 

1,740.00 
1,081.30 

$3,541.30 

Drilling mud and additives cost (which is included in the direct drilling 
cost) was $1.54/foot. 

The average drilling rate was 15.7'/shift. 

Upon completion of the d r i l l i n g ,  the Salt  Lake City o f f i c e  attempted to 
emplace two geophysical e lectrodes in the hole.  The f i r s t  e lectrode was 
successfu l ly  en/placed, but the second got f ree and f e l l  in on top of the 
first. Both electrodes, with a substantial amount of wire, are in the 
hole at a depth of about 4500'. The hole is now capped with a welded 
iron plate. 

RBC:lad 

R. B. Cummings 

° 

cc: HLCrittendon 

O 
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AMERICAN SMELTING AI~D REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO:- 

FROM: 

J. D. Sell 

R. B. Cummings 

Daily Drill Data - Unit Contacts 
Drill Hole M-IA 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

O 

Attached is a daily log of the coring on drill hole M-IA. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the size of the core, tile geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on Boyles footage rate contract, and b) by geologic 
units encountered. 

RBC:Iad 
Attachs. 

R. B. Cummings 

O 
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DRILL HOLE M-IA CORING, CP-50 

DATE 

April 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May 1 

2 

3 

4 

5 

6 

7 

DEPTH AT 
END OF DAY 

2402 

2416 

2425 

2440 

2460 

2487 

2533 

2578 

2623 

2663 

2693 

2723 

2762 

2802 

2812 

2843 

DRILLING 
FOOTAGE HOURS SHIFTS 

14 12 2 

9 16 2 

15 16 2 

20 16 2 

27 IG 2 

46 24 3 

45 24 3 

45 24 3 

40 24 3 

30 24 3 

---- ---- -- 

30 24 3 

39 19 3 

40 24 3 

IO 24 3 

31 24 3 

DELAYS 

Setting up; pulling old casing. 

4 hrs. setting-up. 

5 hrs. equip, repair. 

Bit change. 

FORMATION 

NC Core 

Earlier Volcanic 

2428 
Mudstone Whitetai 



0 0 0 

8 

9 

.1o 

I i  

12 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

26 

27 

2864 

2883 

2903 

2943 

2953 

2953 

2953 

3033 

3120 

3200 

3273 

3353 

3413 

3481 

3551 

3621 

3710 

21 

19 

2O 

40 

I0 

0 

0 

8O 

87 

80 

73 

80 

60 

68 

7o 

7o 

89 

23 

w N  

23 

23 

24 

24 

m N  

m ~  

24 

24 

24 

24 

24 

24 

m m  

24 

24 

24 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

l hr. equip, repair. 

l hr. equip, repair. 

l hr. equip repair. 

Bottomed for casing point. 

16 hrs. breaking out rods and 8 hrs. casing. 

16 hrs. casing; 8 hrs. rods. 

Casing completed. Change from NC to NX. 

Bi t  change. 

Bit change. 

' ° °  

Mudstone Whitetail 
2920 

Quartz Monzonite 
Slide Block 
NC Core 

NX Core 

QM Sl ide Block 
3108 
Whitetail Congi. 

4 



Oo 0 0 

28 

29 

3O 

31 

June I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

l l  

12 

13 

14 

15 

16 

3724 

3724 

3773 

3853 

3912 

3982 

4040 

4080 

4123 

4203 

4273 

4343 

4381 

4430 

4493 

4543 

4603 

14 

0 

49 

80 

59 

70 

58 

4o 

43 

8o 

7O 

70 

38 

49 

63 

50 

60 

4 

0 

~ m  

19 

24 

24 

24 

22 

24 

u ~  

21 

24 

24 

24 

24 

24 

23 

20 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 hrs. equip, repai r ;  16 hrs. parts delay. 

8 hrs. equip, repai r ;  16 hrs. parts delay. 

5 hrs. equip, repair. 

Bit change. 

3 hrs. equip, repair. 

Bit change. 

3 hrs. equip, repa i r .  

1 hr. equip, repair. 

4 hrs. surveying; bi t  change. 

Whiteta i l  Congl, 



17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3O 

July I 

2 

3 

4673 

4742 

4782 

4843 

4913 

4981 

5033 

5092 

5~22 

5160 

5213 

5213 

5263 

5312 

5322 

70 

69 

40 

~ m  

61 

7o 

68 

52 

59 

30 

38 

53 

0 

50 

49 

I0 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

16 

2O 

24 

16 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

0 

Bit change. 

Bit change. 

8 hrs. equip, repair.~ 

4 hrs. equip, repaiD. 

Closed down, end of hole. 

C 

- °  

Whltetail Congl. 

4898 
Redbeds (Supal) 

5108 
~aco Limestone 

Naco Limestone 

- 4 -  
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o DRILL HOLE M-IA 

0 

Drilling time, by footage brackets, including down time. 

DEPTH S I ZE SH I FTS DAYS FOOTAGE FT/SII I FT 

2402-2487 NC lO 5 85 8.5 

TROUBLES 

None. 

2487-2:953 NC 45 15 466 9.7 One bit chanqe, 
equip, repair. 

Casing - -  6 2 

2953-3481 NX 21 7 598 28.5 One bit change. 

3481-3982 NX 27 9 431 16.0 Equip. repair ,  
two b i t  changes. 

3982-4493 NX 27 9 511 18.9 

4493-4981 NX 24 8 488 20.3 

4981-5322 NX 26 _99 341 13. I 

Tota I s : 186 64 2920 15.7 average 
(_ -.~ ;~ ,7_ 

One bit change. 

Two bit changes; 
surveying hole 

Three bit changes. 

NC Coring, 55 shifts for 551 feet = 10.0 feet/shlft average. 

NX Coring, 125 shifts for 2369 feet = 18.9 feet/shift average. 

O 

ROCK UNIT DEPTH SIZE 

Early Volcanics 2402-2428 NC 4 

Mudstone Whitetail 2428-2920 NC 45 

QM Slide Block ) NC 6 
) 2920-3108 

QM Slide Block ) NX 6 

Whitetail Cgl. 3108-4898 NX 90 

Redbeds (Supai) 4898-5108 NX 9 

Naco Limestone 5108-5322 NX 20 

Setting casing, converting to NX G 

Totals:  186 .... 

SHIFTS TO DEPTH 

2425 

2903 

2953 

3120 

4913 

5092 

5322 

( 2 9 5 3 )  . 

FOOTAG E 

23 

478 

50 

167 

1793 

179 

230 

0 

2920 

FT/SHIFT 

5.7 

10.6 

8.3 

27.8 

19.9 

19.9 

11.5 

15.7 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 8, 1971 

TO: 

FROM: 

W. L. Kurtz / 

J. D. Sell / 

Coring Rates CP-50 
Drill Holes M-IA, A-l, A-4 
Superior East Project 
Pinal County, Arizona 

O 

O 

Coring rates for the first three holes have been compiled. All holes were 
cored by Boyles Brothers using a CP-50. Essentially the same drillers and 
helpers have been on the rig throughout the program. Overall, regardless 
of whether on a two or three shift per day basis, the following averages 
were determined. 

NC Core, ll8 shifts, 1371 feet for 11.6 feet/shift 
NX Core, 334 shifts, 5440 feet for 16.3 feet/shift 

The above figures include all down time from start of coring to our term- 
ination of the hole. 

Coring rates were also calculated based on the rock units encduntered. 
The figures are not rigorous due to the necessity of calculating values 
at the termination of shift days which generally does not coincide with 
formational breaks. 

Dacite, NC, 3 shifts and 54 feet equals 18.0 feet/shift 
Earlier Volcanics, NC, 4 shifts and 23 feet equals 5.7 feet/shift 
Mudstone Whitetail, NC, 45 shifts and 478 feet equals 10.6 feet/shift 
Whitetail Conglomerate, NX, 260 shifts and 4539 feet equals I~.5 feet/ 

° shift 
Fault zone, NX, 2 shifts and 8 feet equals 4.0 feet/shift 
Quartz Honzonite Breccia, NC, 6 shifts and 50 feet equals 8.3 feet/ 

shift 
Quartz Honzonite Breccia, N×, 6 shifts and 167 feet equals 27.8 feet/ 

shift 
Quartz Monzonite, sheared, NX, IO shifts and 76 feet equals 7.6 feet/ 

shift 
Redbeds (Supai), NX, 9 shifts and 179 feet equals 19.9 feet/shift 
Naco Limestone, NX, 20 shifts and 230 feet equals ll.5 feet/shift 
Escabrosa Limestone, NX, 9 shifts and 89 feet equals 9.9 feet/shift 
Schist Breccia, NC, 17 shifts and 190 feet equals 11.2 feet/shift 
Schist, NC, 40 shifts and 530 feet equals 13.3 feet/shift 

Depth also is a factor in the penetration rate, however, only the coring 
in the Whitetail Conglomerate has been of sufficient duration to supply 
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/ 
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O 

' O 

W. L. Kurtz 
-2- November 8, 1971 

the comparative information. 
based on the Boyles Brothers 
cuiated va!ue per shift. 

Tabulated below is the average coring rates 
rate changes (depth), rock type, and the cal- 

Feet/ 
Rock Type, Size Shift 

1300-1500 Dacite, NC 18.0 
1300-1500 Schist Bx., NC ll.2 

1500-2000 Whitetail & Fault Zone, NC 15.3 

2000-2500 Schist, NC 13.3 
200-2500 Early Volc., NC 5.7 

Value/ $/ 
Foot Shift 

m 

$12.90 $232.20 
12.90 144.48 

2500-3000 Mudstone WT., NC 
2500-3000 QM Slide, NC 

3000-3500 QH Slide, NX 
3000-3500 Whitetail Cgl., 

3500-4000 Whitetall Cgl., 

13.90 212.67 

14.90 198.17 
14.90 84.93 

I0.6 16.50 174.90 
8.3 16.50 136.95 

27.8 17.30 480.94 
NX 24.1 17.30 416.93 

NX 21.4 19.30 413.02 

19.3 21.60 416.88 4000-4500 Whitetail Cgl., NX 

17.2 24.98 428.28 
22.7 24.90 565,23 

4500-5000 Whitetail Cgl., NX 
4500-5000 Redbeds (Supai), NX 

18.5 29,90 553.15 
11.5 29.90 343.85 
15.2 29.90 454.48 

5000-6000 Redbeds (Supai), NX 
5000-6000 ~aco Limestone, NX 
5000-6000 Whitetail Cgl., NX 

10.7 34.90 373.43 6000-6250 Whitetail Cgl., NX 

6250-6700 Whitetail Cgl., NX 11.9 
6250-6700 Escabrosa Limestone, NX ll.5 
6250-6700 Fault Zone, NX 4.0 
6250-6700 Quartz Monzonite, NX 7.6 

As before, the dollar value is not rigorous because Of 
age foot per shift figure for the various rock types. 
up the fact that Boyles Brothers is maintaining a good 
the deep holes and receiving a large dollar value. 

39.90 474.81 
39.90 458.85 
39.90 159.60 
39.90 303.24 

the error in the aver- 
However, it does point 
footage per shift in 

JDS:sg 

Sell 

co: RBCummings 
HLCrlttendon 



J 

0 DRILL HOLE AI-I 

Drilling Time, by Footage Brackets, including down time. 

Depth Size Shifts 

2800-3000 NC 29 

3000-3272 NC 27 

3272-3500 NX 39 

Footage;~ 

9-213 189 

9-2/3 283 

16 227 

3500-3967 NX 28 ~-2/3 468 

2800-3967 123 45 1167 

*Footage taken to shift nearest final depth. 

Ft./Shlft 

6.5 

10.5 

5.8 

16.7 

9.5 

Delays 

Iron junk in hole, clean, 
cement; I bit. 
New motor, servo system, & 
other equip, repair; 2 bits. 
Mechanical repairs; new rig; 
cont. repair; l bit. 
Minor repair; hole survey; 
3 bits. 

0 

Drilling Time, by Rock Unit, including down time. 

Rock Unit 

Whitetail Cgl. 
(M-IA type slide block) 
Sc-gr slide block 
(A-2 type) 
Pinal Schist w/Ap]ite 

Pinal Schist w/Aplite 

Depth Size 4 Shifts to Depth Footage Ft./Shift 

2800-3046 NC 34 3052 252 7.41 

3046-3238 NC 15 3240 188 12.5 

3238-3272 NC 7 3272 32 4.6 

3272-396 NX 67 3967 695 10.4 

2800-3967 123 1167 9.5 

0 



DRILL HOLE A-I 

Drilling Time, by footage brackets, }ncluding down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

1309-1495 NC 17 9 186 I0.9 

1495-1980 NC 36 12 485 13.5 

1980-2129 NC IO 4 149 14.9 

Totals: 63 25 820 

TROUBLES 

Bit change; problem 
w/casing, cement. 

Two bit changes. 

One bit change. 

13.0 average 

Rock Unit 

Dacite 

Schist Bx. 

Whitetail Cgl. 

Schist Bx. 

Fault Zone 

Schist 

Totals: 

Inter~al Size 

1309-1374 NC 

374-1527 NC 

527-1566 NC ) 
) 

566-1572 NC ) 
) 

572-1585 NC ) 

585-2129 NC 

309-2129 

Shifts to Depth 

3 1363 

17" 1553 

Footage. 

54 

190 

Ft/Shift 

18.0 

ll.2 

3 1599 46 15.3 

40 2129 530 13.3 

63 820 13.0 

* Includes four shifts of repair, cementing, and drilling out cement. 

O 
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DRILL IIOLE A-2, CORIfIG 

Drilling Time, by footage brackets, including down 

Depth Size Shifts Days Footage 

4079-4513 NQ(NX) 36 12 434 

4513-4521 NQ(NX) 3 1 8 

Tota I s 39 13 442 

tlme. 

Ft/Shlft 

12.1 

2.7 

Troubles 

4 b i t  changes; 
equip, repair, 

Broke shiv wheel; 
rods stuck and lost. 

11.3 average 

RookUnit 

Quartz Monzoni te 
(62%) and Pinal 
Schist (38%) Mixed 

r o; 
Q chist (93~) and 

Quartz Monzoni te 
Mixed 

Unknown 
(Not Recovered) 

Totals 

Interval Slze Shifts to Dep__th 

4079-4352 NQ(NX) 

(72) 
4352-4513 NQ(NX) 

4513-4521 I JQ(NX) 

Footage FtlShift 

21 4352 273 13.0 

15 4513 161 I0.7 

3 4521 8 

39 442 

2.7 , 

II.3 average 

<O 



¢0 
DRILL HOLE A-2W, CORING 

Drilling tlme, by footage brackets, including down time. 

DEPTH. SIZE. SHIFTS DAYS FOOTAGE FT/SHIFT 

4230-4514 NQ(NX) 25 9 284 II.4 

4514-4940 NQ(NX) 47 I_~6 426 9.1 

Totals 72 25 710 9.9 
average 

TROUBLES 

4 bit changes. 

8 b i t  changes; equip. 
repair;  stuck rods. 
Lost core barrel and 
818 feet of rods. 

ROCK UNIT 

Q. Monzonite 74%, 
P. Schist 26% 

P. Schist 89%, 
Q. Monzonite ll% 

P. Schist 53%, 
~ 0 Q.Monzonite 47% 

P. Schist 82%, 
Q.Honzonite 18% 

Q. Monzonite 73%, 
P. Schist 27% 

Totals 

INTERVAL SHIFTS TO DEPTH FOOTAGE FT/Sfl I FT 

4230-4327 8 4327 97 12.1 

4327-4465 14 4465 138 9.9 

4465-4569 9 4569 104 ll.6 

4569-4865 30 4765 296 9.9 

4865-4940 l_J.l 4940 75 6.8 

72 710 9.9 average 
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DRILL HOLE A-4 

D r i l l i n g  time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

3593-4000 NX 20 7 407 20.4 

4000-4471 NX 24 8 471 19.6 

4471-4980 NX 33 II 509 16.0 

4980-5523 NX 36 12 543 

5523-5981 NX 30 IO 458 

5981-6232 NX 18 6 25l 

6232-6491 NX 21 7 259 12,3 

173 8.2 6491-6664 NX 21 8 

Totals:  203 69 3071 

TROUBLES 

One bit change. 

Two bit changes. 

Dropped rods, broke 
WL cable, pulled rods. 

15.1 One bit change, 
repair hydr. system. 

15.3 Two bit changes, 
repair hoist system. 

13,9 One bit change, WL 
cable, hydraulic repair. 

One bit change, broke WL 
cable, pulled rods. 

Sticking rods, overshot 
problems, reparr work. 

15.1 average 

ROCK UNIT DEPTH SIZE 

Whitetail Cgl... 3593-6484 NX 

Limestone (Me) 6484-6571 NX 

Fault zone 6571-6575 NX 

Quartz Monzonite 6575-6664 NX 

Totals: 3593-6664 

SHIFTS TO DEPTH FOOTAGE FT/SHI FT 

]82 6491 2898 15.9 

9 6580 89 9.9 

2 6588 8 4.0 

I0 6664 76 7.6 

203 3071 15.1 

O 
t 
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O DRILL HOLE A-7 
(All NX Core) 

Drilling Time, by Footaae Brackets, including down time: 

Depth Shifts Days Footage Ft/Shift 

3150-3506 18 6 356 19.8 

3506-4006 19 6-113 500 26.3 

4006-4500 19-I/2 17-2/3 494 25.3 

4500-4992 45 16-I/3 492 I0.9 

4992-5492 34 II-I/3 500 14.7 

5492-6000 26 8-2/3 508 19.5 

6000*-6042 3-I12 1-2/3 42 12.0 

3150-6042 165 58 2892 

Troubles 

Drilling cement; mislatch; 
l bit change. 
Minor equip, repair; 
l bit change. 
Minor equip, repair; 
2 bit changes. 
Holidays; caving hole; lots of 
cementing; I bit change. 
Mislatches; Hydraulic lines; 
sloughing hole. 
Minor; l bit change. 

~Dri 

Minor; hole surveying. 

0 

17.5 average 

l!ing Time, by Rock Type, including down time.: 

Rock Unit Depth Shifts to Depth Footage 

Whitetail Cgl. 3150-5610 141-I12 5612 2462 
Supai Frm. 5610-5810 6 5800 188 
Naco Lms.* 5810-6042 17-I/2 6042 242 

3150-6042 165 2892 

*See Note at end of Daily Log Sheet. 

FtlShift 

17.4 
31.3 
13.8 

17.5 average 

Footage and Footage/Shift Comparisons between A-7, A-4, & M-IA: 

(Footage) and Ft/Shift 
Rock Units A-7 AZ4 M-IA 

Whitetail Cgl. (2462) 17.4 
Supai (188) 31.3 
NacolEsc. (242) 13.8 

(2898) 15.9 
D w  ~ - -  

(89) 9.9 

(1793) 
(179) 
(230) 

19.9 
19.9 
11.5 

J • 
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DRILL HOLE M-IA 

Drilling time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

2402-2487 NC I0 5 85 8.5 

2487-2953 NC 45 15 466 9.7 

Casing -- 6 2 

2953-3481 NX 21 7 598 28.5 

3481-3982 NX 27 9 431 16.0 

3982-4493 NX 27 9 511 

4493-4981 NX 24 8 488 

TROUBLES 

None. 

One bit change, 
equip, repair. 

4981-5322 NX 26. _99 341 

Totals: 186 64 2920 

One bit change. 

Equip. repair, 
two bit changes. 

18.9 One bit change. 

20.3 Two bit changes; 
surveying hole 

13.1 Three bit changes. 

15.7 average 

NC Coring, 55 shifts for 551 feet = I0.0 feet/shift average. 

NX Coring, 125 shifts for 2369 feet = 18.9 feet/shift average. 

O 

ROCK UNIT DEPTH SIZE SHIFTS TO DEPTH 

Early Volcanics 2402-2428 NC 4 2425 

Mudstone Whitetail 2428-2920 NC 45 2903 

QM Slide Block ) NC 6 2953 
) 2920-3108 

QM Slide Block ) NX 6 3120 

Whitetail Cgl. 3108-4898 NX 90 4913 

Redbeds (Supai) 4898-5108 r~X 9 5092 

Naco Limestone 5108-5322 NX 20 5322 

Setting casing, converting to NX 6 (2953) 

Totals: 186 

FOOTAGE 

23 

478 

50 

167 

1793 

179 

230 

0 

2920 

FT/SHIFT 

5.7 

10.6 

8.3 

27.8 

19.9 

19.9 

11.5 

15.7 
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O 
ROCK UNIT 

Whitetail Cgl. (Tw) 

Naco Ls. (Pn) 

Escabrosa Ls. (Me) 

Martin Ls. (Dm) 

Troy Qtzite (p~t) 

TOTALS 

0 
DEPTH SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

4002-4669 32 4662 660 20.6 

4669-4998 19 4997 335 I7.6 

4998-5452 52 5448 451 8.7 

5452-5768 76 5770 338 4.4 

5768-5813 5 5813 43 8.6 

4002-5813 184 5813 1811 9.8 

0 
J 

NOTE: Extensive cementing was necessary to stablize shale zones in 
the lower part of the Naco limestone. The cementing took place during 
the time that the Martin limestone was being drilled. If delay time 
caused by shale zones in the Naco is subtracted from the Martin 
limestone and added to the Naco limestone the data for these units is 
as follows: 

ROCK UNIT 

Naco Ls (Pn) 

Martin Ls (Dm) 

DEPTH SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

4669-4998 66 4997 335 5.l 

5452-5768 29 5770 338 |l.7 
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O O 
DRILL HOLE J~4 - ~c,q- fA. 

Drilling time by footage brackets, including down time. 

DEPTH SHIFTS DAYS FOOTAGE FT/SHIFT 

4002-4512 26 lO 510 19.6 

4512-4997 25 lO 485 19.4 

4997-5503 55 19 506 9.2 

5503-5813 

TOTALS 

78 26 310 4.0 

184 65 1811 9.8 average 

TROUBLES 

One bit change. 

Two bit changes, snow. 

Three bit changes, lost circulation, 
problems with overshot retriever. 

Extensive problems and cementing with 
cave zones at 4900 and 4990. 

Drilling time by footage brackets, excluding cementing time. 

4002-5503 

5503-5813 

TOTALS 

SAME AS ABOVE. 

36 12 310 

142 53 1811 

~;8.6 

12.8 

Drilling problems with cave zones at 
4900 and 4990'. 



TAB 



: ..... :0 ........................................................ W c d _ - _ ~ _ , , : 7 _ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/.~s'-2 -1i/ q 7 i i  

~ _ b  ___,.,c-~,,<- _._~>_~z_ . 

~ q 2 o  1 ~  ,s- 

1 3  ~ 2 - 2 ~__2 Z. _~ 7 /~ i_.2 ~ f/_&__ i ~  7 0  1 ~ 4  

• " ~ :  ~ _ z D _ = ~ ~  ' - ~ . ._d_L ~ ~ ; , - -  ; . . . . .  ~ ~ ~  M ~ / ~ < - - ~ - M - ~ -  - :  

,4,'X 

~~~ .  __/_.s.~2-,'_~',r:z 

- - -  ~ _ - k £ ~ - L _ J s , o - ~ -  , ' - - ®  - - ~  ___J__~ .~_2_ / a  z 

~__ . . . . .  _~ ._~.  _ ~ ' _  ..... ~_¢_~.-_,_s_.~ ; 7_ _i.__~_,u_~__ , , ~  
. . . .  P ~ _ _ Z ~ . ~  __l~._~-__tx~.s,_ . . . . .  _~_  J ~ 4 _  _~,~_~ 

24.d7 
/ ~ 7  
i ~,-..¢ 

.__~_~_~_ 
2 2 , 2  

_/..~<.c" 

__i~_~E_z-2 7 2 ,L  - 7Z iD T<r, ! ~ 4  

. . . . . . . . .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . .  . .  . . . . . . .  i . . . . . . . .  _ L _ _  



TAB 

y?cA 



;.- . . 

I 0  ........ .... 
. . . . . . . . . . . . . . .  7 . . . . . .  / . . . . . . . . . . .  ~ - 7 7 ~  . . . . . . . . . . . . . . .  ~--  . . . . . . . . . . .  " 

. . . . . .  ~ / _ 2 ~  - . j ~  .......... , , z ~ _ _ . q _  ~ ~ 2  f, ~ ~. ~_ . . . . . . . . . . . . .  . 4 _ 4 4 ~ , .  __, .~ ._ _+,-~_~ ........................... 

. . . . . .  q o  !_o ._~___~4~_  _.~_.3.Z. Z_ o_ "<iz4~ .Sz-# l o,._s _ ~ ~ , ~ , , ,  ; , . , ~ _ , ~ _ , , ~ . . . ~ ¢ . ~ , . , ~ ; ~ . ~  ._ z . . . . . . . . . . . . . . .  ; , -~  . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . .  -x ,~, i4 , -  ~ J  ~ x  --~6, .s~..~<~.z-~,~;- ....... 

. . . . . .  ~'s..s_z_.-_ ~.>"_o.:z._ ........ _ ~ - _ _ _ _ ~  . . . . . .  ; ~ g  i._#,_4 . . . . . . . . . . . . .  ~ . ~  ._~_ . _ , _ ~ _ ,  . . . ~ . _ _  . . . . . . . . . .  

. . . .  ~,.>_~_z-_,X____~..~z ___4,m_ . . . .  L~_.~ .... f f ~  i z ,  # ~ 4 2  ~<.,.<+_~._ ,,  .. 

.__7~<:i~m->"tm____7 _ I S  7. '/~ 5D__~_/~ . . . .  z4 -7_.<f_ ~ ,../, .~ 

I ......... O -  . . . . . . . . . . . . . . . . . .  ~ < A . ~  ......... _ ~ _  . . . . .  _ ~ . 4  !</<., ........ r ~ _ = , , .  .......... ~ ................ 
' Z  . . . . . .  J - ~ _ I ~ _ _ j _ . _ _  _...z_~wo__-~.o~_/_ . . . . . .  u___ L/~ 7 z / < ~ ' ~  ~7,  - I  

~ - ~ ~ . _  . . . . . . . .  ~o.~-_,-zz~-___T______~_ ~ 4 ~ v ~  ~ G  • ~.,~_ 

~ ~ _ c ~ a ~ .  . . . . . . . . .  _TL~-Z -__z{_..z__zT_____z ~ 4 z ~  ~ ./__z J ~ ,  

IO,-~ 

__ ,Z_~£O-~- /~__Z/_______/S-  Z Yz. _z-__L_77_ 

/ # , S  

. . . .  _/_.~,,~ 

z z ,_.7. 

Zq,_ J 



r I 

O 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 15, 1971 

O 

TO: J.D. Sell 

FROM: R. B. Cummings 

Daily Drill Data 
Drill Hole A-5 
Rotary Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the rotary drilling on drill hole A-5. The 
information shown is the date, depth at the end of the day, footage 
drilled during the day, number of hours charged to drilling and number 
of shifts involved, explanation of delays, size of the hole and type of 
drilling (air or mud), and the geologic formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) depth -- using approximate lO00' intervals, b) hole size, c) air vs. 
mud for the total hole, d) air vs. mud for a given bit size (6-3/4"), 
and e) rock unit. 

R. B, Cummings ~/I/":~' 

RBC:Iad 
Attachs. 

O 



0 0 0 

DATE 

July 27 

28 

29 

30 

31 

Aug. I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II  

DEPTH 
END OF DAY 

o 

14 

61 

92 

280 

557 

642 

73o 

871 

1024 

!!70 

1324 

1338 

FOOTAGE 

14 

47 

31 

w .  

188 

277 

85 

88 

141 

153 

146 

154 

14 

DRILL HOLE A-5 

DRILLING 
HOURS SHIFTS 

I0 2 

9 2 

10-1/2 2 

m m  

16 2 

23 3 

14 3 

16-112 3 

18-1/2 3 

15 3 

23 o 3 

23 3 

6- I /2  3 

ROTARY DRILLING MAYHEW 3000 

DELAYS 

Setting up r ig .  

Finish setting up. 

Unloading equipment. 

4-I/2 hrs. equip. repair, b l t  change. 

1 hr. equip, repair. 

Rig for mud, 5 hrs. equip, repair, b i t  change. 

4 hrs. equip, repair, 3-I /2 hrs. parts delay, 
checked b i t .  

5-I/2 hrs. equip, repair. 

5 hrs. equip, repair, 4 hrs. cement. 

1 hr. equip, repair. 

1 ~r. equip, repair. 

4 hrs. equip, repair, 13-I/2 hrs. misc. delay; 
5 hrs. coring; b i t  change. 

HOLE SIZE 

8-3/4-a i r 

6-314-ai r 

640 
6-3/4-mud 

1335 
6-114-mud 

FORMATION 

Dacice 



\ . 

0 o 0 
L 

0 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25.. 

26 

27 

28 

29 

1374 

1525 

1663 

1805 

2041 

2141 

2148 

2290 

2489 

2585 

2676 

2815 

2930 

3048 

3141 

3145 

36 

151 

138 

142 

236 

100 

7 

142 

199 

96 

91 

139 

i15 

118 

93 

4 

21-1/2 

23-l/2 

23 

24 

21-1/2 

12-1/2 

3-1/2 

22 

20 

lO 

24 

24 

23 

22 

22 

14 

2-I/2 hrs. equip, repair; 15 hrs. coring. 

I/2 hr. equip, repair. 

1 hr. equip, repair, b i t  change. 

Work on mud p i t .  

6-I /2 hrs. equip, repair, 5 hrs. parts delay, 
5 i t  change. 

I - I / 2  hrs. equip, repair, 19 hrs. parts delay. 

2 hrs. equip, repair. 

2-I /2 hrs. equip, repair, 1-I12 hrs. work on 
mud p i t .  

14 hrs. equip, repair & r ig maintenance. 

Bit change. 

I hr. equip, repair, b i t  change. 

2 hr. equip, repair. 

2 hrs. equip, repair. 

Twisted of f ,  5 hrs. parts delay, 5 hrs. f ishing, 
b l t  change. 

Casing, Tear down. 

2159 
Dacite-tuff 

2274 
Earlier 

Volcanlcs 

2600 
-Whitetail 

Mudstone 

2999 
Whitetail 

Conglom. 

- 2 -  



I 

O 

I. 

DRILL HOLE A-5 

Drilling time by depth brackets, including dovm time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

0-958 8-314 & 6-3/4 22 9 998 45.4 

998-2041 6-3/4 & 6-I/4 25 8 1043 41.7 

2041-3048 6-I/4 27 9 I007 37.3 

3048-3145 6-I/4 6 2 97 16.2 

O-3145 80 28 3145 39.3 

DELAYS 

Finish setting up, 
minor repairs. 
Spot coring, 
moderate repairs. 
Hajor repairs, 
parts delay. 
Twisted off, 7 hrs. 
delay, 5 hrs. fishing, 
terminated hole. 

Drilling time by bit size. 

BIT SIZE DEPTH SHIFTS TO DEPTH FOOTAGE 

8-3/4 0-92 6 92 92 

6-314 92-1335 26 1338 1246 

O6-I/4 1335-3|45 3145 1807 48 

Drilling time by air and mud - total hole. 

AIR/MUD DEPTH SHIFTS TO DEPTH FOOTAGE 

AIR 0-640 14 642 642 

MUD 640-3145 66 3145 2503 

FT/SHIFT 

15.3 

47.9 

37.6 

FTISH I FT 

45.9 

38.O 

Drilling time by art and mud - 6-3/4" bit. 

AIR/MUD DEPTH SHIFTS TO DEPTH FOOTAGE 

AIR 92-640 8 642 550 

MUD 640-1335 15 1324" 682 

FT/SII I FT 

68.8 

45.5 

*The interval 1324-1338 was not included because much of the time involved included 
preparation for change in drill rod size and coring. 

G, 



~J IL 

• m' 

0 DRILL HOLE A-5 -- Continued 

Drilling time by rock unit. 

ROCK UNIT o DEPTH SIZE 

Dacite 0-2155 8-3/4-6-I/4 

Dac i te-Tu f t 2155-2274 6- I/4 

Early Volcanics 2274-2600 6-I/4 

Whitetail-mudstone 2600-2955 6-I/4 

Whitetail-cgl. 2959-3145 6-I/4 

J 

SIIIFTS TO DEPTH FOOTAGE FT/SHIFT 

53 2148 2148 40.5 

3 2250 ]42 47.3 

7 2611 321 45.5 

lO 3003 392 39.2 

7 3145 142 20.3 

O. 

O 



TAB 
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0 
AMERICAN SMELTING AiID REFINING COMPANY 
Tucson Arizona 

November 22, 1971 

O. 

TO: J.D. S e l l  

FROM: R. B. Cummings 

Daily Drill Data 
Drill Hole A-l 
Rotary Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a dally log of the rotary drilling on hole A-I. The information 
shown is the date, depth at the end of tile day, number oF hours charged to 
drilling and number of shifts involved, explanation of delays, size of the 
hole, and the geologic formation. 

Compiled from this data is the average drill rate. 

RBC : lad 
Attach. 

R. B. Cummings 

0 



0 0 0 

DATE 

Apr i l  8 

9 

10' 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

DEPTH AT 
END OF DAY 

6 

61 

132 

214 

459 

696 

784 

811 

811 

811 

843 

1086 

DRILL HOLE A-1 

DRILLING 
FOOTAGE HOURS SHIFTS 

6 3 I 

55 18 3 

71 13-1/2 3 

82 19-1/2 3 

245 19-1/2 3 

156 24 3 

81 9-1/2 3 

88 24 3 

27 5-1/2 3 

0 0 2 

0 0 3 

32 l - l / 2  3 

243 17 3 

ROTARY DRILLING FALLING 2500 

DELAYS 

Setting up. 

Setting up. 

6 hrs. equip. repair. 

HOLE SIZE 

12-3/4" 
6' 

Reverse d r i l l  collars, 8 hrs. ream oversize 
stabi l izer. 

4-I/2 hrs. equip, repair. 

4-I/2 hrs. equip, repair. 

Twlsted-off, fished -- 14-I/2 hrs. 

9-7/8" 

Came out of hole, hauled casing, 2 hrs. equip, repair. 
8! 

Casing, cementing, and :laulind d r i l l  collars. 

I 24 hrs. compressor delay. 

14-I/2 hrs. compressor delay~ 4-I/2 hrs. equip. 
repair, 3-I/2 hrs. dri11ing cement. 

I hr.  equip, repa i r ,  mater ia ls delay 6-1/4"  
I 

FORMATION 

Dacite 



0 0 0 

f 

l 

24 1221 ~35 14 3 

25 . . . . . . .  

26 1309 88 20 3 

27 . . . . . .  

4 hrs. equip, repair, 6 hrs. parts delay, 
blt change. 

3 hrs. equip, repair, bit  change. 

End of hole. 

1309 
Al l  A i r  

I 

1250 
Vltrophype 

1297 
Dacite Tuff 

1309 

DRILL HOLE A-I 

DEPTH 

o-1309 

SIZE 

12-318" to 6-114" 

SH I FTS DAYS FOOTAGE FT/SH I FT 

42 15 1309 31.2 

i;) 

%L 



TAB 

A 



0 AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 22, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 
Daily Drill Data 
Drill Hole A-4 
Rotary Drilling 
Superior East Project 
Pinal County, Arizona 

0 

Attached is a daily log of the rotary drilling on drill hole A-4. Note that 
there are two phases of rotary drilling; one with Boyles Brothers Drilling 
Company usrng a Failing 2500, and the second with Shelton Drilling Company 
using a Mayhew 3000. The information shown is the date, depth at the end 
of the day, number oF hours charged to drilling and the number of shifts 
involved, explanation of delays, size of the hole and type of drilling (air 
or mud), and the geologic formation. 

Compiled from this data is a breakdown of the shifts and footage by a) 
contractor and air vs. mud, b) contractor, excluding parts and materials 
delays, c) depth -- using approximate lO00' intervals, d) bit size, and.e) 
rock unit. 

RBC:sg 
attachs. 

R. B. Cummings 

0 



0 ~ DRILL HOLE A-4 ROTARYOILLING FAILING 2500 0 

DEPTH AT 
DATE END OF DAY FOOTAGE 

May I 14 14 

2 " -- 

3 283 269 

4 358 75 

5 564 206 

6 613 49 

DRILLING HOLE 
HOURS SHIFTS DELAYS SIZE 

6 hrs. set-up, cement surfact casing 
3rd shift set-up 

7-1/2 2 

11-1/2 3 

4 3 

11 3 

5 3 

Twisted off bit, lO-I/2 hrs. fishing 

Continued fishing, twisted off again, 
fishing 

Continued fishing, twisted off again, 
fishing 

19 hrs. cementing 

12-3/8~'-a i r 
6' 

9-718" 

8' 

FORMATION 

Dacite 

7 .613 0 0 3 2nd cement job 9"-ai r 

8 613 0 0 3 3rd cement job, 8 hrs. equip, repair 

lO 921 308 

II I082 161 

12 I082 0 

13 I082 0 

14 I082 0 

15 1365 283 

~16 - - 

17 1612 247 

18 1630 18 

19 1762 132 

-- w 

24 3 

22-I/2 3 

0 3 

0 3 

0 3 

24 3 

m 

19 3 

4 3 

18 3 

l-I/2 hrs. equip repair, changed choke 
on hammer twice 

I4 hrs. casing, 4 hrs. equip, repair, 
6 hrs. standby 

l-I/2 hrs. casing, remainder waiting on 
casing and prep. for cement 

7 hrs. equip repair, 17 hrs. cement 

5 hrs. equip repair 

Twisted off bit, 4 hrs. fishing, 
16 hrs. walt on bit 

6 hrs. equip, repair, checked bit 

I082' 



DATE 

May 20 

21 

22 

23 

24 

25 

26 

Note: 

0 DRILL HOLE A-4 ROTARY OILLING FALLING 2500 

DEPTH DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS 

, ,,, , ° _ _  

0 

1968 206 23 3 

2028 60 24 3 

2077 49 24 3 

2077 0 6 3 

2077 0 lO-I/2 2 

DELAYS 
HOLE 
SIZE 

Removed choke from hammer, 
l hr. Asarco stamd by 

installed choke in hammer 

6-1/4 t o  6" 
a i r  

Bit change, 4 hrs. equip, repair, 
14 hrs. waiting on bit 

Bit change, 4 hrs. reaming, 5-I/2 
hrs. equip, delay, Boyles terminated 2077 

Tear down 

Boyles Brothers ro tary  cont ract  terminated on May 26. Shelton' D r i l l i n g  Company ro ta ry  cont rac t  i n i t i a t e ,  
d r i l l i n g  on June I0 in same hole locat ion 

DRILL HOLE A-4 ROTARY DRILLING MAYHEW 3000 

June lO 2077 - - - 

II 2077 0 14 2 

12 2077 0 4 2 

13 2077 0 6 l 

14 2183 I06 24 3 

15 2294 III 17 3 

16 2294 0 0 3 

17 2383 89 16 3 

18 2527 144 24 3 

Setting-up 2077 
/ 

2 hrs. equip delay, 5 hrs. lost circulatio , 
strapping rods on way in 

Repair mud pit 

Bit change 

Repair brakes, bit change 

Parts delay, work on brakes 

Repair brakes, bit change 

B i t  change 

FORMATION 

Dacite 
1975 
Early 
Volcanics 
/\ 

with 

Ea ly 
Vo canics 

2133' 
Whitetail 
Mudstone 



DATE 

June 19 

20 

21 

22 

2~ 

24 

25 

26 

27 

28 

29 

3O 

July I 

2 

3 

4 

5 

6 

7 

DRILL HOLE A-4 ROTAR~OIlLLING MAYHEW 3000 

DEPTH DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS 

2640 If3 16 2 

264D - - l 

2659 19 9 3 

2696 37 14 3 

2744 48 24 3 

2804 60 22 3 

2888 84 24 3 

2920 32 15 2 

2944 24 8 l 

3014 70 24 3 

3040 26 II 3 

3040 - - 3 

3078 38 19 3 

3119 41 24 3 

3121 2 4 1/2 

3171 50 19 2-1/2 

3221 50 24 3 

3267 46 23-1/2 3 

DELAYS 
HOLE 
SIZE 

Tried to re-center  rig 

2 hrs. equip, repair, 13 hrs. parts 
delay 

3 hrs. equip, repair, 7 hrs. parts delay 
5-5/8"-mud 

]8 hrs. coring, 2 bit changes 

2 hrs. equip, repair, bit change, 
2 hrs. reaming 

Bit change, l hr. reaming 

l hr. cementing, bit change 

2 hrs. reaming 

Bit change, 2 hrs. reaming 

l hr. equip, repair, 12 hrs. parts delay, 
transmission out, bit changes 

22hrs. parts delay, 2 hrs. equip, repair 

5 hrs. equrp, repair, 2 blt changes 

17 hrs. coring, 2 bit changes 

l hr. equip, repair, bit change 

2 bit changes 

]/2 hr. equip, repair, 2 blt changes, 
2 hrs. reaming 

0 

FORMATION 

I 
2920' 
Whi tetai 1 
Cong l om. 



DATE 

July 

0 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

DRILL HOLE A-4 ROTARQRILLING MAYHEW 3000 

bEPTH DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS 

• , ,  L ~  

3321 54 2o 3 

3321 - - - 

3321 - - 3 

w m ~ 

3321 - - - 

3321 - - - 

3321 - - 2 

3384 63 24 3 

3436 52 2] 3 

3487 51 19 3 

3520 33 I I 2 

3546 26 15 3 

3593 47 21 3 

DELAYS 

Bit change, walt on d r i l l  pipe 

Trip out of hole, 21 hrs. parts delay 

24 hrs. parts delay 

24 hrs. parts delay 

24 hrs. parts delay 

16 hrs. parts delay 

3 hrs. equip, repair, 2 b i t  changes 

5 hrs. equip, repair, b i t  change 

5 hrs. equip, repair, b i t  change 

9 hrs. equip, repair, b i t  change 

3 hrs. tear down, bi t  change 

Casing, Termination of hole 

HOLE 
SIZE 

3593 

(} 

FORMATION 

3593 



DRILL IIOLE A=4 

Q lling time by contractor, and air and mud, including down time. 

COW, TRACTOR DEPTH 

Boyles-air  0-2077 

SIZE SHIFTS DAYS FOOTAGE FT/SHIFT DELAYS 

12-3/8-G-I/4 61 21 2077 34.0 
air 

Shelton-mud 2077-3593 5-5/8 mud 96 37 1516 15.8 

Major delays-bits, 
cementing and broken 
casing 
t lajor delays-waiting on 
parts, repairs, bit 
changes, spot coring 

Drilling time by contractor, excluding parts and materials de]ays. 

CONTRACTOR DEPTH SHIFTS FOOTAGE FT/SHIFT ELIMINATED DELAYS 

Boyles 0-2077 52 2077 39.9 

Shelton 2077-3593 77 1516 19.7 

9 shifts waiting on 
casing and bits 
19 shifts waiting 
on parts 

NOTE: Approximately I00 hours (over twelve shifts) were used by Shelton in "tripping" 
(going into and out of the hole) for bit changes. In all 29 bits were used. Boyles 
"tripping" time for bit changes was very minor. On hole A-5 (see report dated November 

a S, 1971) Shelton used more expensive button bits. Shelton drilled over twice the 
ootage on A-5 as on A-4, but used only 8 bits and consumed less than 35 hours In 

"tripping" for bit changes. 

Drilling time by depth intervals, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

O-1004 12-3/8"to9" 25 9 1004 40.2 

1004-2o11 9 " +  6=i/4 '' 26 9 lO07 38.7 

2011-3014 6-I/4"+5-5/8" 54 21 1003 18.6 

3014-3593 5-5/8" 52 I~9 579. ll.l 

0-3593 157 58 3593 22.9 

DELAYS 

Broken bits, cementing 

Casing 

Major repairs and parts 
delays, b i t  changes 
Major repairs and parts 
delays, b i t  changes 

Dri l l ing tlme by bit  size, inciuding down time. 

BIT SIZE DEPTH 

12-3/8"to9" 1082 

Q - I / 4 "  I082-2077 

SHIFTS TO DEPTH 

31" 1082 

30* 2077 

5-5/8" 2077 96 3593 

FOOTAGE FT/SttlFT 

1082 34.9 

995 33.2 

1516 15.8 



• -, 4 

0 

0 
A total of 9 shifts were consumed in materials delay, casing and cementing 
when casing was set at 1082'. 5 shifts were charged to 12-3/8" to 9" bit 
size and 4 shifts were charged to 6-I/4" bit size. 

D r i l l i n g  time by rock u n i t ,  inc lud ing down time. 

ROCK UNIT DEPTH SIZE 

Dacite 

Early Volcanics 

Whitetail-mu'dstone 

Whitetial-conglom. 

SHIFTS TO DEPTH 

Total Hole 

FOOTAGE 
d 

0-1975 12-3/8"-6-I/4 ~' 50 1968 1968 

1975-2133 6-I/4"+5-5/8" 18 2146 178 

2133-2920 5-5/8" 33 2920 774 

2920-3593 5-5/8" 56 3593 673 

157 3593 

FT/SH I-FT 

39.4 

9.9 

23.5 

12.0 

22.9 

O . 

O 



O AMERICAN SMELTING AND~REFINING COMPANY 
Tucson Arizona 

• December 17, 1971 

O 

MEMORANDUM FOR J. J. COLLINS 
New York Office 

Superior East Project 

Per your request, I enclose the east-west and north-south cross sections of 
the Superior East Project. Also enclosed is a copy of your memorandum, 
December 13, 1971, to R. L. Hennebach with a few additions Mr. Sell and I 
thought appropriate. 

Please note that we have indicated the property boundaries on the cross 
sections. Mr. Crist has inquired into obtaining a prospecting permit on 
the Oak Flat Withdrawal Area and believes that we can obtain one. Hopefully, 
we will be able to give you all the details when you visit us in January. 

WLK:Iad 
Encs. 

cc: JHCourtright 
JDSell 

W. L. Kurt~- 

O 



From: j. J. Collins 

j ~ ~ ~ L ~ L  / ..... 

~ 1 ; i~J71 
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New York, December 13, 1971 

O 

MEMORANDUH FOR: Mr. R. L. Hennebach 

Superior East, Arizona 

The attached map and th is  tabu la t ion  may help to put th is  pro ject  in 
perspect ive. From north to south and west to east: 

Hole DCA-I 

An old Inspiration hole (but actually in one of our claims) was re- 
entered last month and our core drilling started from 4002 ft. At the 
end of November depth was 4307 ft. No ore. 

Hole A-l 
A new Asarco hole 2129 ft. deep. Bottomed in pyritized basement schist. No ore. 

Hole DCA-2 

An old hole bottomed in pyritized basement schist and Tertiary granite. No ore. 

Hole M-IA 

An old hole reentered, drilled from 2402 ft., and bottomed at 5322 ft. in 
weakly mineralized Paleozoic limestone and with visible native copper in the 
overlying Whitetail conglomerate. 

Hole OF-IA 
An old hole. Stoped in volcanics. 

Hole DCA-3 

An old hole in Whitetail conglomerate. No ore. Could not be reentered. 

Hole A-5 

A new Asarco hole rotary drilled to 3145 ft. and waiting for the core 
drilling rig. Rotary cuttings from Whitetail conglomerate show visible native copper. 

9 - llagma's #9 shaft 2960 ft. deep. Cut 1400 feet of Whitetail conglomerate 
with native copper. Minor mineralization in underlying breccia. 

Hole A-4 

A new Asarco hole bottomed at 6664 ft. in November in monzonite with traces 
of mineralization, but the surprising thing is the amount of native copper in the 
Whitetail conglomerate: 1460 ft. average 0.66% Cu, from 5080 to 6540 ft. (or 
860 feet average 0.81% from 5680-6540). 

Hole I-I 

An old hole bottomed in basement schist at 3475 ft. 

Summary 

The mrneralization in the conglomerate and limestone in Hole A-4 is not what 
we were looking for and the depth is extreme. Nevertheless, its existence 
encourages search for the bedrock source. The discovery should be kept confiden- 
tial while we negotiate a permit or lease on the adjoining state land. 

0 
Attach. 

John J. Collins 



.~. New York, December 13, 1971 

@ 

@ 

@ 

MEMORANDUM FOR Mr. R. L. Hennebach 

Superior East~ Arizon a 

The attached mp and this tabulation may help to put this project in 
perspective. From north to south and west to east l 

Hole DCA-I 

An old ~nspiration hole (but actually in one of our glaims) was re- 
entered last month and our core drilling started from 40G~ ft, At thu 
end of November depth was 4307 ft. No ore. 

Hole A-I ~ 7t~" ' 
A new Asarco hole 2129 ft. deep, Bottomed i~basement schist. No ore, 

. ~ ~, ~..~...~.~..~-~ 
Hole DCA-2 ~ ~ J  ... 

An old hole bottomed in~sement schist ~. No ore. 

Hole M-IA 

~n old hole reentered, drilled from 240~ ft., and bottomed at 5322 ft. 
inii~m'in~eralized Paleozoic limestone.~.c-?~.-~=~ I ~ ~  , ~ - ~ ; r  ~ , ~  .~. ,~'7i~-~-~~-~-"~% 

Hole OF-IA 
An old hole. Stoped in volcanics. 

Hole D(IA-3 

An old hole in Whitetail conglomerate. No ore, Could not be reentered. 

Hole A-5 

A new Asarco hole rotary drilled to 3145 ft. and waiting for the core 
drillzng rig, ~ ~ W ~ ' ~  ~ ~ ~ o ~  .~- , . ,  . ~ . ~ / ~  ~C=~- L~:~ 

~ ~ 

9 -  ~ ' 8 _ ~ 9  ~ft ~ 9 6 o  f t , - ' ! -~t . ,  . ~ ,  / e ~ . ~ 4 ~ U 4 ~ ' ~ o - S ~ - - - - 6  - .  . _ . ~ ~ . ~ ~- 

Hole A-4 

A new Asarco hole bottomed at 666,4 ft. in November in monzonite with 
traces of mineralization , but the s,lrprising thLng is the amount of native 
copper in the Whitetail conglomerate: 1460 ft. average 0.66% Cu, from 

.-, 

Hole I-i 

An old hole bottomed in basement schist at 3475 ft. 

t,/ The mineralization in the conglomerate and limestone is not what we 
were looking for and the depth is extreme. Nevertheless, its existence 
encourages search for the bedrock source. The discovery should be kept 
confidential while we negotiate a permit or lease on the adjoining state 
land. 

A t t a c h .  
J o h n  J .  C o l l i n s  



O 
SUPERIOR EAST PROJECT 

O 

The Superior East drilling commenced on April 6, 1971, and as of December 15, 
1971, a total of 8047 feet of rotary drilling and 7816 feet of diamond coring 
had been completed. General statistics for the five holes are shown in Table l 
and located on the attached summary drilling progress map. 

Table 1 

Hole Footage Type 
Number Start Complete Drilling Mineral Intercepts 

A-l Surface 1309 Rotary 
A-l 1309 2129 Core Trace copper oxide and sulfide 

A-4 SurfacC 3593 Rotary 
A-4 3593 6664 Core 5680-6540 = 860 ft. @ 0.8]% Cu, 

or 5080-6540 = 1460 ft. @ 0.66% Cu 
wi---th minor gold-silver. 

A-5 Surface 3145 Rotary Native Cu in cuttings. 

DCA-IA 4002 5007 Core None 

M-IA 2402 5322 Core 3370-3520 = 150 ft. @ 0.15% Cu 
3850-4040 = 190 ft. @ O.15% Cu 
with trace gold-silver. 

Significant geologic conclusions: 

I. Interception of quartz monzonite porphyry, typical of the mineralized 
porphyries, with alteration and weak pyrite, chalcopyrite, and molybdeni°te in A-4. 

2. Interception of a flat fault in A-l, correlating with known structures. 

3. Native copper in a thick prism of post mineral Whitetail Conglomerate. 

4. Paleozoic limestones, favorable for replacement ore bodies, are now 
indicated to extend under much of the ~acite plateau. 

5. Movement in monzonite slide block in M-IA probably originated from east 
or southeast from major Tertiary Schultze granite area. 

O 

Significant mineral conclusions: 

I. Weak pyritic and copper mineralization extends over a large area of bedrock 
as found in holes A-l, DCA-2, H-IA, A-4, and possibly I-l. 
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2. Visible and assayable copper, mainly native, Is found in the post-mineral 
Whitetail Conglomerate in a large volume as found in holes DCA-2, M-IA, A-4, 
A-5, possibly DCA-3, and in Magma No. 9 shaft and haulage drift. 

3. Significant native copper in conglomerate intercepts were cut in hole 
M-IA, and especially in hole A-4 where 860 feet of 0.81% copper is found, and in 
Magma No. 9 shaft where 1400 feet of * 0.4% copper (also as native) Ts verbally 
reported. 

Continued work includes a) coring of A-5 from its cased depth, along the 
favorable mineral projections of Magma workings; and b) a new hole, Northeast 
of A-4 and in the center of the projected nose area of the Schultze granite 
stock of Tertiary age. 

Of the four holes completed to premineral bedrock, one intercepted a favorable 
quartz monzonite porphyry which is weakly a l tered and mineral lzed.  The next 
two holes scheduled should ma te r i a l l y  increase our knowledge of the pre- 
mineral un i ts  and s t a t i s t i c a l l y  increase our p robab i l i t y  from 38~ to 50% 
as expressed in M. P. Barnes' memo of Apr i l  26, 1971. 

dDS:lad 

James D. Sell 

De,=. I~] 1~71 
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EXPLANATION 

Q Prevtous drill hole : 

• ASARCOd.,ho~ i 
Irl Mo~.e'e%,h~t ' 

DC~-I (hole designotion) 

40U Tw 
p ~ R o e k  type 

Bottom hole depth 

( ~  Proposed drill site 

POST-MINERAL ROCK UNIT 

Td - Docite 
Tev-Eody volca'~¢s 
Tw -Whitetail 

PRE-MINERAL ROCK UNIT 

Tbx-Breccio p£db-Diobose 
Tqm-Quortz Monzonite p£:sc - Schist 

!Tgr -Groni te 
1Pn-Naco limestone 
Me - Escobroso limestone 

DRILLING MAP 
for the month of 

SUPERIOR EAST 
GILA 8~ PtNAL COUNTY, ARIZONA 
SCALE: I = I mile J.D.S. 

2 4 6 3  
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ASARCO 

A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

S O U T H W E S T E R N  EXPLORATION D I V I S I O N  

P. O. B O X  5 7 4 7 ,  T U C S O N ,  A R I Z O N A  8 . 5 7 0 3  

January 26, 1972 

1150 NORTH 7TH AVENUE 

TELEPHONE 602-792-3010 

O 

Mr. Gordon Mohl 
Core Laboratories, Inc. 
817 West Main Street 
Farmington, New Mexico 87401 

Dear Mr. Mohl: 

I am sending you, under separate cover, three core samples on which we 
would like you to determine porosity, vertical permeability, and 
horizontal permeability. These samples have been numbered MlA-4686, 
A4-3744, and DCAI-4626. 

We are interested in the permeability of these core samples in relation 
to fresh water. 

Very truly yourj~, 

~ " ~ ~ ,  

W. L rtz 
Manager of Exploration 

WLK: lad 

cc: JDSel 1 

O 
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CA.20 
C O R E  L A B O R A T O R I E S .  INC. 

Petroleum Reservoir Engineering 
D A L L A S ,  T E X A S  

~,,*ERICAN SMELTING & 
C o m p a n y ~  
\Vell 
Field 
Coun~ State 

CORE ANALYSIS RESULTS 

Formation. 
Core Type 
Drilling Fluid 

Elev.. _Location 

Lithologieal Abbreviations 
SANUY .$DY FINE .FN CRYSTALLINIg - XLN 
$HALY • SHY MI~DIUM - MEG GRAIN • URN 
LIMY - LMY CUAR$1~ *CS I[ GRANULAR .@RNL 

GROWN • IIRN 
GRAY - ~IY 

i 

t 

Page No ~ 

File R~-~-2%28~ 
Date R eport 2__- ~_-_ _7_2 . 
A n a ly s t s_____~0t iL-~  ! 

FRACTURRD-FRAC 
L A ~ I N A T I O N - L A M  

SAND-SO OOLOMITR-GO~ A N H Y D R I T E - A N H Y  
5 ~ A L E - S N  CHERT-CH COnGLOMERATE-GONG 
L I M £ - L N  GYPSUM-GYP POSSILIFEROUB'FOSS 

VUGGY • VGY In ' y  LOLI  TIC; - I T Y  

I 
S A M P L E  D E P T H  I p E R M E A B I L I T Y  

M I L L I D A R C Y S  

I NUMEI1ER F E E T 

1 - -  R E S I D U A t "  I A T U R A T I O N  1 
P O R O S I T Y  PER c E N T  PORE . 

T O T A L  
PER C E N T  - -  O I L  WATI~R 

s A M P L E  D E S C R I P T I O N  

A N D  R ~ M A R K $  

A-h ~ 7 ~  

DCA-I h626 

M-IA h686 

RORIZ. VE~T. 
K L EL 

h2 * o. 8 

O.01 O.Ol 

O.01 O.O1 

2.4 

1 . 9  

1 . 6  

O 
. DE~OTES FRACTURE pERMEABILITT 

POROSITY AND PERMEABILITY ONLY WITH VERTICAL p~_&BILITY 

• :. , • 

o i ̧ 

' a . d  lnr Whose exc lus ive  and confide"t I 
. . . . . . . . . . . . .  : . . . . . .  a s e d  on observat ions  ~nd m a t e r i a l s  su.pphed b~' ~he c l~e .~^t~ ,~ ih~m,  fal l  errors  a . d  omis~m.s . ,  excel!.~g 

T h e s e  sttitsy~es, o l . n o n ~  or !nxc.l,.~*,-~ . . . . . . . .  b s n e 'e~t ) o~ n~ 3. ~ 0 , ~  ~ , ~ "  . . . . . . . . .  l . c :  . ~ c ivit proper ,')' . . . . . . . . . . . .  w h .  ;ntert,retatlops or  .OD~ntorl$* ¢xpresse~  ,reRLe ~ ~ t~ 1,~2 ~., ~.:~.~n .v~irtAotv o t  ,rttllr~etXtattoBst Its to  the l ,rtdu t Y, 



* C,A-20 

0 
Company 
Well 
Field 
ComW 

AKERICAN SMELTING & 
RE~INING COMPANY 

C O R E  L A B O R A T O R I E S .  IN(:;. 
Petroleum Reservoir Engineering 

DALLAS.  TEXAS 
Page No. 

CORE ANALYSIS 

State Elev._ 

SAND-SO OOLOMITE.OOk ANNYDRITE-ANNY 
SNAL[*SH CHERT-OH OONGLOMERATS-CONG 
LIME-LN GYPSUM.GYP FOSS lL IFEROUS*FOSS 

RESULTS 

Formation 
Core Type_ 
Drilling Fluid 

Locatior~ 

Lithological Abbreviations 
SANDY- SOY FINE.FN CRYSTALLINI[* XLN 
S N A K Y  S H Y  M E D I U M  MED G R A I N  Q R N  

k|MY* I.MY COARSI[. CS [ GRANUUAR.BRNL 

DROWN-INN 
GRAY*GY 
VUGGY-VGY 

File ~P-3-2528 
Date Report 2-4-72 
Analysts MOHL 

FRACTURED - FRAC 
LAMINATION* LAM 
STYLOLITIC;*STY 

SUGHY~Y-st./ 
v,RY.v/ 

SAMPLE 

NUMBER 

D E P T H  

F E E T  
P E R M E A B I L I T Y  I POROSITYI 
M I k k l  D A R C Y S  PER CENT 

RESIDUAL SATURATION 
-PEN CENT PORE 

I TOTAL 
OIL  WATER 

SAMPLE DESCRI FTION 
AND REMARKS 

A-h 
DCA-I 

M-IA 

HORI Z. V~T. 
KL 

3744 42 * 0.38 2.4 

4626 0.01 O.Ol 1.9 

4686 0.01 0.01 Z.6 

O 

* DENOTES FRACTURE P~MEABILITY 

POROSITY AND PE~MEABILIT~ ONLY WITH VK~TICAL P~hMEABILITY 

0 

These analyses opinons Or interpretations are based on observations and materials supplied by the client to whom a . d  for whose exclusive and confidential use 
t h i ~ . r ~ , t  is  msde The ih~e~p~tatJo~s ~:¢ ;o~i~ o ~  ~ p r ~ s s ~  i~i~resstnt the ~e~t j~d~/~ent~ ~L ~ :~  I aborator es Inc (all errors and on3ission~ excepted); but 
~ f ~ .  ~.~ ~ { ~ : ~ y ! e ~  ~ .  ~ d  ~% q ~ f l ~ f ~  ] , ~ , ~ , , ~ , j ~ l ~ i ~ ;  r ~ t ~ f h  r~ .  rg ,~ ,~ i l~ ,~ | | [~  ~clp~-.l~ ~or~f,~,~it~y.gf,irqptre~e~tatt?~st as  to the producttvtiy, t)rot)er operattons; 



O AMERICAN SI4ELTING AND REFINING COI,IPANY 
Tucson Arizona 

February 7, 1972 

Memorandum 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Permeability-Porosity Tests 
Whitetail Conglomerate Samples 
Superior East Project 
Pinal County, Arizona 

II 

Three Whitetail Conglomerate samples have been submitted to Core Laboratories, 
Inc. under your cover letter of January 26, 1972. Sample numbers and descrip- 
tions follow: 

DCA-IA, 4626 feet. 

l~atrix = 20%; clasts = 80% with median size of 0.2 inches. 
Matrix is very fine fragmented limestone, quartzite, schist and rare 

diabase with very minor reddish-brown mud. Overall color is brownish grey. 
Clasts range in size from 0.05" to 0.20" with few larger fragments up 

to 0.35". Clasts predominantly limestone with some quartzite and silicic 
limestone. Tight packing in general appearance. 

Fine to coarse segregation suggests deposition with 65 ° inclination to 
core axis. 

M4A, 4636 feet. 

Matrix = 20%; clasts =~0% with median size of O.1 inch. 
Matrix is dark muddy brown with abundant debris of schist and diabase. 
Clasts are subangular to subrounded with median size of ± O.l". No 

large fragment size. Clasts predominantly schist with diabase. 
Possible rude sorting perpendicular to core axis. 

A-4, 3744 feet. 

li 

Matrix = 60%; clasts = 40% with median size of 0.4 inches. 
Matrix is dark muddy brown with abundantdebris (-I/16 ~ size) of 

diabase, quartzite, and schist. 
Clasts are angular, show no preferred orientation, and are predominatly 

schist with subordinant diabase and quartzite. One large, I/2" x l-I/2", 
clast of schist surrounded by l/4 t' zone of specularite crystals. 

Relatively dense with unsorted material as general appearance. 

/ James D. Sell L~ 
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AMERICAN SHELTIrlG AHD REFINING COHPANY 
Tucson Arizona 

February II, 1972 

Hemorandum 

0 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Core Lab Results 
Permeability-Porosity Tests 
Superior East Drill Core 
Pinal CountK, Arizona 

Results of the testing of core from the Whitetail conglomerate in drill holes 
DCA-IA, H-IA, and A-4 have been received and distributed to you and the project 
file. Your cover letter to Core Lab. was dated Janaury 26, 1972 and a 
description of the core was recorded in my file memorandum dated February 7, 
1972. 

I have not compared the results of these cores with other ASARCO core tested, 
but, as can be seen, the results are of interest. Hole DCA-IA and H-IA both 
are relatively non-mineral in character and the matrix-clast size was small 
(mainly less than 0.2 inches in particle diameter). The horizontal and 
vertical permeability of these specimens is O.Ol millidarcys and the porosity 
of DCA-IA = 1.9% and H-IA = 1.6%. Hole A-4 is considered to be a mineralized 
zone and the sample contained more matrix material and less clast material 
with the clasts having a median size of 0.4 inches. The vertical permeability 
of the sample equals 0.38 millidarcys (horizontal permeability was 42.0 but 
controlled by fractures and, hence, not representative) while the porosity 
= 2,4%. 

Although the three samples are not representative of the entire basin, they 
do suggest increased permeability-porosity in the area of greatest mineral- 
ization in the Whitetail conglomerate. 

, ' 7  ~',," f ~?/¢ 

. J -  
J James D. Sell 

JDS:lad 

O 

U 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

February 17, 1972 

TO: W. L. Kurtz 

FROM: N. P. Whaley 

SUPERIOR EAST PROJECT. 
COMMENTS ON LABORATORY 
DETERMINATIONS OF PERMEA- 
BILITY AND POROSITY OF 
SELECTED CORE SAMPLES OF 
THE WHITETAIL CONGLOMERATE 

Reference: Core Laboratories, Inc. report, File RP-3-2528 dated 2-4-72 
(copies attached). 

Their (permeability-laboratory). unit of permeability is the millidarcy and is symbolized as K L 

Basic definitions: Darcy. A standard unit of permeability. One darcy 
is equivalent to the-'P-~age of one cubic centimeter of fluid of one cent- 
ipoise viscosity flowing in one second under a pressure differential of 
one atmosphere through a porous medium having an area of cross-section of 
one square centimeter and a length of one centimeter. A millidarcy is 
one one-thousandth. (Glossary of Geology and Related Sciences, A.G I , 
Wash., D. C., 1957.) " " 

For ground water or any solution with which we might be concerned, e.g., 
water-sulfuric acid, factors such as specific weight or dynamic viscosity 
can generally be ignored. 

In the above referenced report Core Laboratories indicates the following 
values were found for three samples: 

Permeability Porosity 
Sample No. (millidarcys) (%) 

Horiz K L Vert K L 

A-4 42* 0.38 2.4 
DCA-I O.Ol O.Ol 1.9 

M-IA 0.01 0.01 1.6 

*Denotes fracture premeability. 

Comparison of these values with the following table of average values of 
permeability for alluvial media will give you some basis for evaluation. 

0 



W. L. Kurtz -2- February 17, 1972 

O Class Permeability Permeability 
_ _  (dar,cy s ) (~ pd/f t2 ) 

Gravel I03 IO5 IO 4 - lO 6 
Clean sands 
(good aquifers) l - lO 3 IO IO 4 
Clayey sands, fine 
sands (poor aquifers) IO -3- l IO -2- lO 

(Table modified from .Hydrogeology, Davis & DeWiest, 1966, p. 164.) 

O 

In their recent report to this company ("preliminary Report on Hydrogeo- 
fogy of Poston Butte Area, and Relationship to Proposed In-Situ Leaching", 
Jan. 1972, p. 12), Halpenny and Greene suggest the following initial ap- 
proximations~for permeability for the three units comprising that aquifer 
system: 

Unit Horiz. Permeability Vert. Permeability 
__ (~pd/ft 2) (gpd/ft 2) 

Alluvium l,O00 50 
Conglomerate 333 17 
Bedrock 250 250 

Ostensibly the values reported by Core Laboratories for the Whitetail 
conglomerate ind'icate a rather impermeable or "tight" medium, but in a par- 
tially indurated or indurated, anlsotropic rock unit the permeability 
values derived from~boratory tests usually do not reflect the effective 
permeability of the unit considered as a whole. 

The porosity values reported for these samples are within the range of 
most crystalline, intrusive-extrusive, or metamorphic rocks. 

Actual field tests by withdrawal pumping or, considering the extremely 
low laboratory permeabilities of this case, by injection are the only 
meaningful approaches for estimated hydraulic conductivity within the 
unit. 

NPW:sg 
attach. /. 

cc: JDSell ~/'/' 

N. P. Whal 

O 
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ASARCO 

AMERICAN SMELTING, AND R E P I N I N G  COMPANY'  

ROCKY MOUNTAIN EXPLORATION DIVISION 

1805 SOUTH B ELLAIRH ,STREET. DENVER. C O L O R A D O  8 0 2 2 2  

Februa ry 7, 19 7 2 

TELEPHON E 303 -757 -5107 

Mr. I.I. Collins 
Director of Exploration 

ASARGO 
120 Broadway 
New York, New York 10005 

Monthly .Report 
Stratiform Deposits 
january, 1972 

O 

Dear Sir: 

Land negotiations continued in the Truscott area of Texas, and it is 
anticipated that negotiations will be successfully concluded. Drilling should 

commence in February. 

Dr. Krason spent a week in Arizona visiting mines and prospects, and 
spent one day looking at core from the Superior East project. At the end of the 
month Mr. Hoskins and myself made arrangements to inspect the same core. 

It is clear that a major stratiform copper ore body of the first rank is in- 
dicated. The discovery hole is of major importance from the standpoint of stratiform 
theory, showing what appears megascopically to be native copper. In addition, 
stratiform ore bodies with vertical columns approaching I000 feet imply at least 
some and probably substantial up dip, down dip, and lateral continuity. If 
lateral continuity is 500 feet in all directions away from the hole, some 80,000,000 

tons are indicated. As native copper apparently exists in grades of up to .5% or 
better, up dip, about a mile and a half away, there are probably large tonnages of 

copper bearing rock. 

The rocks should grind easily, recovery should be good, and producing a sulfur 
deficient product in this day of smelter problems and costs derived from excess 

sulfur, appears to have attraction, o 

We are impressed, and conclude that v~e should consider that conglomerates in 
any closed basin environment associated with volcanics, and/or sources of copper, 

deserve immediate attention as possible major stratiform copper ore hosts. 

O 
< 

I . .. ,, • 



Mr.  I . I .  C o l l i n s  February 7, 1972 

O 

O 

The w e e k  of January  10-15 w a s  s p e n t  in  M i s s o u r i  w i t h  M e s s r s .  H o s k i n s  
and  Beve r ly ,  in c o m p a n y  w i th  Mr. Vance  G r e e n e ,  e x a m i n i n g  c o r e .  The Kenneco t t  
Mine  w a s  a l s o  v i s i t e d .  Mr. Bever ly  has  p r epa red  a f i l e  memorandum l i s t i ng  
o b s e r v a t i o n s  made  w h i c h  shou ld  a id  in a w a r e n e s s  of s i g n i f i c a n t  f e a t u r e s  a s s o c i a t e d  
w i t h  ore  d e p o s i t i o n  in d o l o m i t e .  

The last of the month was spent at the Earth Resources copper mine at Cuba, 

New Mexico, with Messrs. Kurtz and Sell of Tucson. This mine is claimed to 
have 10,000,000 tons of copper ore. Whether or not such is in fact the case, it is 
an excellent example of stratiform copper sulfides and oxides in a limited erosional 

remnant of the host sandstones. 

Very truly yours, 

SVF/pn 
cc: IHCourtright 
bcc: ISell ~s- 

S t e p h e n  Von Fay  j~" 

- . 

O 
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O 
AMERICAN SHELTING AND REFINIIJG COHPANY 
Tucson Ar i zona 

January 13, 1972 

TO: J . D .  Sell 

FROH: R. B. Cummings. 

Drill Hole A-4 
Core Drilling Cost Summary 
Superior East Project 
Pinal Count~, #rizona 

Core drilling was initiated by Boyles Brothers Drilling Co. on Auqust 17, 1971. 
A CP-50 core rig was used. The hole was cased to a depth of 3593' with 4" casing. 
Coring started at this point and was terminated at 6664' on November 4, 1971. The 
total footage cored was 3071'. All of this footage was drilled with NX bits. 

O 
Reports on the rotary drilling costs and the daily drill data for both rotary and 
the daily drill data for both rotary and core drilling have been submitted. 

Costs have been computed for the coring on Hole A-4 through the November account. 
Only minor costs are expected to be added. A core drilling cost breakdown follows: 

Cost $/ft 
a. Direct Drilling $ ~ $31.IE 
b. Site Preparation 84.00 .03 
c. Sampling 1,554.75 .51 
d. Supervision 5,122.20 1.67 

Total  $102,399.12 "$33.35 

Note: Explanation of cost categories can be found in my report on Drill llole 
Summaries dated October l, 1971. 

Drilling mud and additive cost (included in direct drilling cost) was $3,727.17 
or $1.21/foot. 

The total cost of Hole A-4 (rotary and core drilling) is tabulated below. 

a.~;~ Rotary ~"-"~"~ Core Total 
Cost $ / f t  Cost $ / f t  Cost $ / f t  

a. Direct Drilling $67,~45.78 $18.88 $~5,633\17 $31.14 S163,493.95 $24.53 
b. Site Preparation 2,873.29 .80 84.00 .O3 2,957.29 .44 

O c. Sampling 3,756.95 I.O5 1,554.75 .51 5,311.70 .80 
d. Supervision 5,105.73 1.42 5,122.20 1.67 IO,227.93 1.53. 

Tota ls  $79,581.75 $22.15 $102,399.12 $33.35 $181,980.87 $27~30 



-o 

O 
J. D. Sell - 2 - January 13, 1972 

Upon completion of dri11[ng operations, the Salt Lake City office placed two 
geophysical electrodes in the hole. One electrode is on the bottom of the hole 
and the other is positioned just beneath the bottom of the 4" casing (3593'). 
Tile hole is now capped awaiting geophysical testing. 

R. B. Cummings ,~-.~ 
RBC:lad 

O 

O 
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

March 27, 1972 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

DALLY DRILL DATA 
DRILL HOLE A-2 ~ /  
ROTARY DRILLING 
SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

O. 

Attached is a daily log of the rotary drilling on drill hole A-2. 
The information shown is the date, depth at the end of the day, 
footage drilled during the day, number of hours charged to drilling, 
and number of shifts involved, explanation of delays, size of the 
hole, and geologic formation. 

Compiled from this data is a breakdown of the shifts and footage 
by a) lO00' depth increments, b) bit size, and c) geologic unit. 

RBC:sg 
attach. 

R. B. Cummings y- 

0 
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DATE 

Jan. 12, 1572 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

DEPTH AT 
END OF DAY 

0 

21 

246 

723 

I055 

1318 

1486 

1748 

1863 

1863 

1863 

1863 

1863 

2004 

2422 

2574 

2878 

3370 

3550 

FOOTAGE 

21 

225 

477 

332 

263 

168 

262 

l l 5  

0 

0 

0 

0 

14l 

418 

152 

3O4 

492 

l l  

DRILL HOLE~ - ROTARY 
SUPERIOR EAST PROJECT 

DRILLING 
HOURS SHIFTS 

m 

l l  2 

17 3 

24 3 

24 3 

23 3 

15 3 

24 3 

13 3 

DELAYS 

Se tt i ng up 

Wait on surface cement. 

II II II II Set up. 

Bit change 

1 hr. equip, repair, bit change. 

Bit change. 9 hrs. wait on drill pipe. 

Bit change. I I hrs. casing 

HOLE 
SIZE 

15" 

21' 

8- 314" 

0 3 

0 3 

Wait on H20 , pull casing 1863' 

/ 
Laying down casing. Clean hole. 

0 3 Cleaned hole, ran casing, cement. 

0 3 Wait on cement, trip to bottom. 

19 3 

24 3 

8 3 

19 3 

16 hrs. coring. 

5 hrs. reaming hole. 

4 hrs. d r i l l i n g  plug, 1 hr. equipt repair .  

Bit change I 

I 
6-IZ4" 

24 Bit change. 

24 13 hrs. coring 

0 

FORMATION 

Dac ite 

1330' 

Early 
Volcanics 

I. 

2020' 
~itetail 
Mudstone 

T 

2810' 
Whitetail 
Cgl. 

f 



0 0R,L  H0,  A9 ROTARY 
SUPERIOR EAST PROJECT 

o 
Page 2 

DATE 

Feb. I 

22 

3 

4 

5 

6 

7 

B 

DEPTH AT DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS 

3592 42 15 2 

40o6 414 24 3 

4076 70 ,8 3 

4076 0 0 0 

DELAYS 

m 

l hr. reaming. Picking up 2-7/8" 
d r i l l  pipe. 

15 hr. coring, I hr. equip t .  repair 

Wait on casing and prepare to case 

HOLE 
SIZE 

4076' 

FORMAT ON 

3920' 
Qtz. Monzonite 

4~, 

NOTE: Hole A-2 was d r i l l ed  with a Mayhew-3000 using high pressure a i r .  



DRILL HOLE A-2 - ROTARY 
SUPERIOR EAST PROJECT 

O 
Drilling time by depth brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT./SHIFT 

O-IO55 15" & 8-3/4" II 4 IO55 95.9 

1055-2004 8-3/4"&6-I/4" 27 9 949 35.1 

2004-3035 6-I/4" lO-I/2 3.5 IO31 98.2 

3035-4076 6-I/4" 12-I/2 9.5 IO41 83.3 

0-4076 61 26 4076 66.8 

DELAYS 

Casing - 14 shifts. 
Minor parts delay. 
Spot core. 

Spot core 

@ 

O 

Drilling time by bit size, including down time. 

BIT SIZE DEPTH SHIFTS TO DEPTH 

15" & 8-3/4" O-1863 27.5 1863 

6-I/4" 1863-4076 

Note: 

FOOTAGE 

1863 

33.5 4076 2213 

installation of 7" casing required 14 shifts. 
These were divided evenly between the 8-3/4" 
and the 6-I/4" bit size. 

FT./SH I FT 

67.7 

66.1 

Drilling time by rock unit. 

ROCK UNIT DEPTH SHIFTS TO DEPTH 

Dacite 0-1330 14 1318 

FO OTA G E 

1318 

686 

874 

I024 

174 

4076 

Early Volcanics* 1330-2020 24 2004 

Whitetail- 2020-2810 9 2878 
Mudstone 

Whitetail-cgl. 2810-3920 IO 3902 

Quartz-Mon- 3920-4076 4 4076 
zonlte 

0-4076 61 4076 

*Note: 14 shifts were spent in setting 7" casing. 
All of this time is recorded under Early 
Volcanics. If this time is eliminated, 
the FT./SHIFT for the Early Volcanics is 
68.6 f t .  

FT./SHIFT 

94.1 

28.6* 

97.1 

io2.4 

43.5 

66.8 



TAB 
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O 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 18, 1972 

O, 

TO: W.L. Kurtz 

FROM: J. D. Sel l  

Daily Drill Data 
Drill Hole A-2 
Diamond Core Drilling 
Longyear - TRK Mounted 44 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the coring on drill hole A-2. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the size of core, the geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on LongyearJs footage rate contract, and b) by 
geologic units encountered. 

~;~ James O. SeII 

JDS:lad 
Attach. 

cc: HLCri t tendon 

O 



O DRILL HOLQ-2 CORING j 
LONGYEAR TRK-44 : ~ 

0 

DATE 

1972 
Feb. 21-24 

25-29 

March 1-3 

DEPTH AT 
END OF DAY 

4078 

4079 

4079 

FOOTAGE 
DRILLING 

HOURS SH I FTS DELAYS. 

II 

12 

8 

4 4107 28 22 3 

6 4138 31 16 3 

7 4185 47 14 3 

8 4231 46 24 3 

9 4291 60 24 3 

10 4314 23 8 3 

II 4352 38 22 3 

12 . . . . . . . .  

13 4364 12 9 3 

14 4409 45 23 3 

15 4433 24 16 3 

16 4463 30 16 3 

17 45!3 50 24 3 

Setting up; making up drill string; 
drilling out plug and cave to 4078. 

Cemented; drilling out cement to 4079. 

Stuck rods and core tube, recovered 
them, cemented, drilled back down. 

Mixed mud. 

Tripping; b i t  change (59'). 

Rods; equip, repair. 

Bit change (153'). 

Tripping. 

Equip. repair. 

Tripping; bit change (73'). 

Tripping; bit change (69~). 

Tripping. 

FORMATION 

NQ Wirel ine 
4079 

T 
pCpi cut  by 
d ikes  and 
masses of Tqm 

,I 
4288-4295 f a u l t .  

4" 
Tsm 
4321 

pCpi 
with 
minor 
Tqm 

I 



0 

18 

19 

20-31 

Apr i l  1-17 

4521 

4521 

4230 

8 4 

n ~  

~ m  

i 
? 

3 

16-I/2 

17-I12 

b 

Shiv wheel broke; repair ;  rods stuck. 

Attempt to recover rods and core. 
Hole abandoned. 

Lost core barre l ,  8 f t .  of core, and 
265 feet of NQ rods. 
Whipstock (wedge) ins ta l led .  

$ 
4521 

0 



0 
DRILL HOLE A-2, CORING 

Drilling Time, by footage brackets, including down time. 

Depth Size Shifts Days Footage Ft/Shift 

4079-4513 NQ(NX) 36 12 434 12.1 

4513-4521 NQ(NX) 3 l 8 2.7 

Tota I s 39 13 442 

Troubles 

4 bit changes; 
equip, repair. 

Broke shiv wheel; 
rods stuck and lost. 

11.3 average 

O 

Rock Unit 

Quartz Monzonite 
(62%) and Pinal 
Schist (38%) Mixed 

Schist (93%) and 
Quartz Monzonite (7~) 
Mixed 

Unknown 
(Not Recovered) 

Tota I s 

Interval Size 

4079-4352 NQ(NX) 

4352-4513 NQ (T-.IX) 

4513-452r NQ(NX) 

Shifts to Depth Footage Ft/Shi ft 

21 4352 273 13.0 

15 4513 16l I0.7 

3 4521 8 

39 442 

2.7 

11.3 average 

0 



TAB 
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar i zona 

May 23, 1972 

TO: 

FROM= 

W. L. Kurtz 

J. D. Sell 

Daily Drill Data 
Drill Hole A-2W (Wedge) 
Diamond Core Drilling 
Longyear - TRK Mounted 44 
Superior East Project 
Pinal County, Arizona 

O .  

Attached is a daily log of the coring on drill hole A-2W. This is a 
wedged hole taking off from the original hole A-2 at a depth of 4230 feet. 
The same crews worked both A-2 and A-2W. The information shown is the date, 
depth of hole at the end of the day, the footage cut during the day, the 
hours charged to drilling, the number of shifts involved, short comments 
on the delays involved, the size of the core, the geologic units and 
contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage 
by a) depth bracket based on Longyear's footage rate contract, and b) by 
geologic units encountered. 

f~-3 / 

James D. Sell 

JDS:lad 
Attach. 
cc: HLCrittendon 

0 
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O O O 
DRILL HOLE A-2W (WHIPSTOCK WEDGE) 

Longyear, Truck Mounted 44 

DEPTH AT DRILLING 
DATE END OF DAY FOOTAGE HOURS SHIFTS DELAYS 

1972 
April 18 4230 . . . .  2 

19 4236 6 4 3 

20 4295 59 24 3 

21 4327 32 13 2 

22 4335 8 9 2 

23 . . . . . .  

24 4373 38 16 3 

25 4391 18 9 3 

26 4415 24 II 3 

27 4465 50 20 3 

28 4514 49 24 3 

29 4526 12 5 3 

30 . . . . . .  

May I 4569 43 22 3 

2 4600 31 14-I/2 3 

3 4617 17 12 3 

Drilling out of whipstock. 

Change to coring bit. 

Tripping; bit change (97'). 

Tripping; bit change (8') 

Tripping; bit change (47'); survey 

Survey; tripping; bit change (33') 

Tripping. 

Tripping; bit change (104'). 

Tripping; bit change (50'). 

Tripping; bit change (40'). 

FORMAT I ON 

NQ Wireline 
4230 

p£pi~cut by dike 
& masses of Tqm 

4276~285 Fault 

Tqn~ 
$ 

4320 

T 
~p i  

with  d ike  and 
masses of Tqm 

461 t622 Fault 

1 



0 • 0 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

4641 

4701 

4717 

4726 

4747 

4778 

4817 

4865 

4875 

4877 

4895 

4940 

4940 

24 

60 

16 

9 

21 

31 

39 

48 

10 

2 

18 

45 

12 

24 

9 

6 

13 

16 

21 

24 

l - I / 2  

l 

8 

20-1/2 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

Tripping; bit change (32'). 

Tripping; bi t  change (67'). 

Tripping; bit change (9'); equip. 
repair. 
Tripping; bit change (21'). 

Tripping; bit change (40'). 

Rig repair. 

Tripping; bit  change (97'). 

Tripping; added new light-weight 
rods (I000'). 
Split pipe; tripping; recovered rods. 

Stuck rods. 

Stuck rods; hole abandoned. 
818 feet of NQ(NX) rods and core 
barrel lost. 

p~pi cut by dikes 
and masses of Tqm 

r 

4 ~0 



O 
DRILL HOLE A-2W, CORING 

Drilling time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

4230-45]4 NQ(NX) 25 9 284 71.4 

4514-4940 NQ(NX) 4_]_7 I__66 426 9.1 

Totals 72 25 710 9.9 
average 

TROUBLES 

4 bit changes. 

8 bit changes; equip. 
repair; stuck rods. 
Lost core barrel and 
818 feet of rods. 

O. 

ROCK UNIT INTERVAL SHIFTS TO DEPTH 

Q. Monzonite 74%, 
P. Schist 26% 4230-4327 8 4327 

P. Schist 89%, 
Q. Monzonite 17% 

P. Schist 53%, 
Q.Monzonite 47% 

P. Schist 82%, 
Q.Monzonite 18% 

4327-4465 74 4465 

FOOTAGE FTISHIFT 

97 72.] 

738 9.9 

Q. Monzonite 73%, 
P. Schist 27% 

4465-4569 9 4569 704 71.6 

4569-4865 30 4765 296 9.9 

4865-4940 77 4940 75 6.8 

Totals 72 710 9.9 average 

O 
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AMERICAN SMEbTING AND REFINING COMPANY 
Tucson Arizona 

May 30, 1972 

TO: J.D. Sell 

FROM: R. B. Cummings 
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DRILL HOLE GEOLOGY 
1971 and 1972 
SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

From Apr i l ,  1971 through March, 1972, I was in charge of  the day to day 
operations of the d r i l l i n g  and sampling on the Superior East Pro ject .  
A number of reports on d r i l l  hole costs, d r i l l i n g  performance, and d r i l l  
hole assays have been submitted and may be found in the f i l e s .  Follow- 
ing is my report on the geology of the d r i l l  holes. 

RBC:sg 
Robert B Cummings 



i ~ 7 i -  I q;~-. 
- " 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' -  . . . . . . . . . . . .  

............................................. ~ ~__ _ : ~  ~>X~._~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................... 7 - - ~ . ~  

__<.-~~: '_~ I 
. . . . . . . . . . . . . . . . . . . . . . .  ~ ( o _  ~ 4 ~ , ~ '  I 

................................ ~__d::__o_~_~.~ d ~  7: :>, ,~ /~ A Z ' o ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................... :__L .... ~ _,<+_:d d</_, ~ , ~ - / :  

x } . . , . .~ / - - /~  A - /  

4- 
f 

6 

J 

, , . /  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ _d_c,:&__.__A__:s/ --~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~_,~_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  ~ ~ ~ _ . . . _ . . i g . . _ ~  : ~ J  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _(._ 

. . . . . . . . . . . . . . . . . . . . . .  ~ ~ < < ~ 0 _  x-,_~,.,_.~_~ 7' 

:( 

. . . . . . . . . . . . . . . . . . . . .  < ~ ~  . . . . . . . . . . . . . . . . . . . . . .  L~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i 



t ' 

I-O 

# 
i i 
i .  

,I i g" TI'~ U C TO I~ E 

.4-/v~ ~ ~/~-~.~/~/~;,'/~/ ................ ~ ................................ 

~- ~" ---¢*--1 --- j lJ a .............................................................................. 

[' !~' ;~ PL~JeA-r/o,~¢ P ~ s s i ~ j  ..................................... c/ T'-¢ c--~ _~_ ............................ 
'r 

__. ..................... ................................ _~_~ ~.~.r,~__~ r'_ ~ ................. 

i,[ 
................... ~!2 ......... __~ ~ ................................................................................ =_ ..................... 

i 

I i  

i 



0 

DRILL HOLE GEOLOGY 
1971 - 1972 

SUPERIOR EAST PROJECT 

Robert B. Cummings 

SUMMARY 

The subject area is located in Pinal county, Arizona between the porphyry 
copper deposits of the Globe-Miami district and the bedded replacement 
deposits of the Superior district. The pre-mineral geology of the Super- 
ior East area is covered by a thick post-mineral sequence of Tertiary 
conglomerate and volcanic rocks. Just east of the subject area, the 
southwesterly trending Laramide Schuitze Granite goes under the volcanic 
cover to the southwest. The Schultze Granite and associated porphyritic 
intrusives are responsible for the porphyry copper mineralization in 
the Globe-Miami district. The primary object of the drilling in the 
Superior East Project is to test the covered extension of Schultze Granite 
for porphyry copper mineralization. 

The important findings developed in the drilling at Superior East are 
as follows: 

I. The northwest contact of the main Schultze Granite mass was 
interpreted with increased certainty. 

. 

. 

Detailed knowledge of the structural history of the covered 
area and its significance in the search for ore deposits in 
the area was gained. 

Strong exotic copper mineralization was located in the deepest 
portion of the Whitetail conglomerate. 

. Three widely spaced drill holes were found to contain porphyry 
copper alteration and mineralization varying from what might be 
expected on the fringe of a deposit to that which might occur 
within the ore zone. 

b 

In regard to the last finding, one drill hole penetrated leached cappi, mg 
which is interpreted to represent the oxidation of a chalcocite blanket. 
This occurrence is a gravity slide block which was moved laterally to 
its present position. Three drill holes are recommended to search for 
the major portion of the chalcocite blanket. 

INTRODUCTION 

0 The objective of the Superior East Project is to test for concealed 
mineralization between the Miami and the Superior districts. The prime 
target is possible porphyry copper-type mineralization in the western 
extension of the Schultze Granite and associated porphyries. 



I O To date, six holes have been drilled or deepened and five pre-mineral 
penetrations have been made. The sixth hole is cased and ready for 
coring to pre-mineraI bedrock. Figure l shows the location of the drill 
holes. Figure 2 shows the general geology of each drill hole. 

GEOLOGY OF DRILL HOLES 

dIb 
L ~  

SUMMARY 

The geology of the Miami and Superior districts has been described in 
detail. Good detailed descriptions of the rock units can be found in 
USGS Professional Paper 342, "Geology and Ore Deposits of the Globe- 
Miami District, Arizona", by N. P. Peterson, (1962). The oldest pre- 
mineral rocks in the general project area are early Precambrian Pinal 
schist and late Precambrian Apache group sediments. Late Precambrian 
diabase intruded the older rocks and a thick sequence of Paleozoic 
sediments was deposited. All rocks were later intruded by Laramide 
granrtic rocks which were accompanied by large scale copper mineral- 
ization. Later faulting occurred which formed a basin into which the 
Tertiary Whitetail conglomerate was deposited. The basin was gradually 
filled and was eventually completely destroyed by two separate stages 
of Tertiary volcanism (Tertiary earlier volcanics and Tertiary dacite). 

A detailed geology log of each drill hole can be found in Appendix l. 
In order to facilitate the understanding of the overall geologic pic- 
ture, a brief summary of the geology of each drill hole (with the sea 
level elevation of the pre-mineral bedrock contact) is found below and 
is followed by a more detailed description of each geologic unit. 

Drill Hole DCA-IA 

DCA-IA penetrated 550 feet of Tertiary dacite and thick sections of 
Tertiary earlier volcanics (1660') and Tertiary Whitetail cong]omerate 
(2459'). Note: Unless otherwise stated, thickness refers to vertical 
thickness and dips in drill holes are relative to the hole. The White- 
tail conglomerate dips 20-30 ° in the lower portions. (ASARCO re-entered 
the hole at a depth of 4002 feet and the geology above that point is 
known only through pre-existing logs.) Pre-mineral bedrock was pene- 
trated at a depth of 4669 feet (+91' above sea level). The pre-mineral 
penetration found a normal sequence of Paleozoic sediments (Pennsyl- 
vanian Naco Limestone, Mississippian Escabrosa Limestone, and Devonian 
Martin Limestone) underlain by Precambrian Troy quartzite. All sediments 
dip 30~45 °. The total thickness (vertical) of sediments penetrated was 
I144 feet. Numerous beds with replacement textures were found in the 
limestones. 

O' 
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Drill Hole A-l 

A-l cut 1374 feet of Tertiary dacite and went directly into a post- 
mineral breccia similar to the Cactus breccia at an elevation of +3346 
feet above sea level. The Cactus breccia is in the form of a slide block 
198 feet thick. Below this slide block, 39 feet of lithic tuff repre- 
senting the Whitetail conglomerate was found underlain by 6 more feet 
of Cactus breccia. Below the second structural block, a moderately 
dipping fault zone was found. Beneath this fault zone, shattered Pre- 
cambrian Pinal Schist was penetrated from 1585 to 2129 feet. Traces of 
oxidized copper minerals were found in the Cactus breccia. Up to 2~ 
(by volume) pyrite with traces of chalcopyrite were found in the schist. 

Drill Hole M-IA 

M-IA penetrated 1900 feet of dacite, 528 feet of earlier volcanics, and 
2470 feet of Whitetail conglomerate (including a slide block of Laramide 
quartz monzonite, 188 feet thick). The pre-mineral bedrock contact was 
found at a depth of 4898 feet (-398' below sea level). The pre-mineral 
rocks are gently dipping Permian Supai formation and Pennsylvanian Naco 
Limestone. A total of 414 feet of the sediments were penetrated. Minor 
amounts of exotic native copper mineralization were found in the White- 
tail. 

O 
Drill Hole A-2 

A-2 cut 1330 feet of dacite, 690 feet of earlier volcanics, and 1900 
feet of Whitetail conglomerate before Laramide quartz monzonite was 
penetrated at a depth of 3920 feet (+420' above sea level). The quartz 
monzonite, with numerous schist inclusions, is found to a depth of 4288 
feet. A flat fault was cut from 4288-4295 feet. Below this zone, Pre- 
cambrian Pinal Schist was found with minor dikes of quartz monzonite. 
Trace amounts of exotic native copper and oxidized copper minerals were 
found in the Whitetail. Both quartz monzonite and schist are altered 
and contain mineralization in the form of pyrite, chalcocite and bornite. 

Drill Hole A-5 

A-5 intersected 2274 feet of dacite, 326 feet of earlier vol~anics, and 
545 feet of Whitetail conglomerate. The hole bottomed in Whitetail at 
a depth of 3145 feet and is ready for coring. Sparce amounts of native 
copper were found in the Whitetail. 

O 

Drill Hole A-4 

A-4 penetrated 1975 feet of dacite, 158 feet of earlier volcanics, and 
4160 feet of Whitetail conglomerate before entering a slide block of 
Mississippian Escabrosa limestone which was I09 feet thick. Beneath 
the slide block, 36 feet of Whitetail conglomerate was cut. The White- 
tail-bedrock contact was found at a depth of 6484 feet (-2384' below sea 
level). The pre-mineral bedrock is altered and replaced limestone of 



O 
probable Mississippian age. The Mississippian Escabrosa limestone 
persists to a depth of 6563 feet where it is cut by a moderately dipping 
fault zone. Beneath the fault zone, from 6580 feet to the bottom of 
the hole at 6664 feet, the rock is Laramide quartz monzonrte porphyry 
with included Precambrian Pinal Schist. Strong exotic mineralization 
in the form of native copper and lesser amounts of cuprite and chryso- 
colla are found in the Whitetail conglomerate and limestone slide block. 
The quartz monzonite porphyry and included schist are weakly altered 
and mineralized with pyrite, chalcopyrite, and molybdenite. 

GEOLOGY OF ROCK UNITS 

Precambrian Pinal Schist 

Pinal schist is found in holes A-l, A-2 and A-4. Hole A-I penetrated 
557 feet of Pinal schist and bottomed in it. The schist in A-l is of 
two varieties: quartz-sericite schist and quartz-sericite-chlorite 
schist. Both types are fine-grained, but the latter type is often 
slightly coa~rser in grain size and somewhat gneissic in nature. The 
quartz sericite variety is light gray in color, usually poorly foliated 
and contains less than I0% chlorite and biotite. The quartz-sericite- 
chlorite schist is gray to dark gray, has well developed schistosity 
and contains more than 20% chlorite and some biotite. Both types 
contain disseminated magnetite and white quartz bands and veinlets are 
common in both. Schistosity varies from 30°-90Q but is usually 60 °- 
90 ° . 

The Pinal schist in hole A-2 occurs as inclusions in Tertiary (?) 
quartz monzonite above a flat fault and as a large mass intruded by 
quartz monzonite below the flat fault. The schist in A-2 is altered 
to such an extent that the original nature of the rock is in doubt. The 
rock is light gray in color and consists of about 60% quartz, 30% 
biotite, and I0% chlorite and sericite. Originally it was probably a 
quartz-biotite schist. Schistosity is less than 20 ° above the flat 
fault (4288'-4295') and from 45°-90 ° below the fault. In hole A-4, Pinal 
schist is found as a roof pendant in and intruded by quartz monzonite 
porphyry. The rock is gray in color, fine-grained and is a ~uartz- 
biotite-chlorite-sericite schist with schistosity from 40°-60 ° . This 
rock was probably similar to the original schist in A-2. 

O 

Precambrian Troy Quartzite 

The only hole to cut Troy quartzite was DCA-IA. It penetrated a strati- 
graphic thickness of 34 feet and was terminated in Troy. The unit is 
variable in nature and includes (in order of decreasing abundance) 
argillaceous sandstone, argillaceous quartzite, pure quartzite, and 
sandy mudstone. Thin pebbly layers are often interbedded with the argil- 
laceous sandstone, argillaceous quartzite and quartzite. The rocks 
usually have a reddish colored argillaceous cement with some detrital 
hematite and magnetite. Some crossbedding is present but the formation 
dips an average of 40 °. 



Devonian Martin Limestone 

A true thickness of about 275 feet of Martin Limestone was cut in hole 
DCA-IA. The base of the unit is marked by a distinctive brown pebble 
conglomerate which is 9 feet thick. Above the conglomerate, the lower 
half of the unit is dolomitic limestone with some sandy and shaly por- 
tions. The sandy portions are more common toward the base. The upper 
half of the unit consists mostly of shaly limestone with some lime- 
stone and 9 feet of greenish gray to maroon limy shale at the top of 
the unit. Fossiliferous zones are common in the upper half of the unit. 
Minor slump brecciation is also present. Numerous beds showing replace- 
ment textures are found in the dolomitic limestones. Bedding varies 
from 20 ° to 30 ° and averages about 30 ° . 

In hole A-4, two intersections of altered and brecciated Escabrosa 
limestone contain beds which bear a certain resemblence to the lower 
part of the Martin. These intervals may be siltstone, silty limestone 
or silicified limestone. The rocks in question occur at depths of 
6438-6448 feet and 6539-6563 feet. They were logged as Escabrosa lime- 
stone because of the nature of the surrounding carbonate rocks but it 
is also possible that they may represent sandy p~rtions of the Martin 
limestone. 

Mississ.[ppian Escabrosa Limestone 

A true thickness of 395 feet of Escabrosa limestone was cut in hole 
DCA-I~.The unit is mainly light gray to gray, fine-grained, massive 
limestone and dolomitic limestone. Thin chert beds, slump breccias 
and light greenish clay seams are common. A strong oolitic zone (32 
feet in thickness) was found 145 feet from the base. Several beds 
with replacement textures were found. 

Two intersections of Escabrosa were made in hole A-4. One of these 
occurrences was a slide block with a vertical thickness of I09 feet. 
The limestone in this block is brecciated and mineralized and closely 
resembles the Escabrosa from DCA-IA. It is light to dark gray, fine 
to medium grained, and dolomitic in spots. An oolitic bed was found 
from 6398 feet to 6408 feet and light greenish clay is common. Two 
features of this intersection do not correlate with the Escabrosa from 
hole DCA-IA. These are a ten foot thick shale bed found from 6386- 
6396 feet and a limy siltstone, which resembles the lower part of the 
Martin limestone, found from 6438-6448 feet. 

The second intersection of Escabrosa limestone in A-4 is found from 6484 
feet to 6563 feet. It is massively replaced by hematite and is strongly 
silicified and fractured. Bedding is approximately 20 ° . The true 
thickness is 74 feet but the unit is bottomed by faulting, 
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Pennsylvanian Naco Limestone 

Naco limestone is found in drill holes DCA-IA and M-IA. A true thick- 
ness of about 250 feet was found in DCA-IA. The base of the formation 
was not reached in M-IA but a true thickness of at least 200 feet was 
penetrated. The base of the formation as seen in hole DCA-IA is a 
regolith seven feet in thickness. The regolith consists of chert clasts 
(weathered from the Escabrosa limestone) in a brown shaly matrix. Above 
the basal unit in DCA-IA, a true thickness of 90 feet of interbedded 
shale and slump brecciated limestone was found. The shale is dark brown 
to reddish brown and contains knobby clasts of limestone and masses of 
clay. The limestone is light gray to gray, fine-grained, somewhat 
shaly and contains nodules and thin beds of chert. Minor faulting in 
this zone has probably duplicated and/or cut out part of the section. 
The rest of the Naco (about 150 feet in true thickness) in DCA-IA and 
the Naco from M-IA are very similar. In both holes, the limestone is 
generally light gray to buff colored, fine-grained, and shaly or muddy. 
Thin shale beds are found as are wispy mud seams. In general, the lime- 
stone in M-IA is more shaly than in hole DCA-IA. Slump brecciation and 
chert beds and nodules are common. Fusilinids are common in DCA-IA. 
Greenish clay seams, similar to those from the Escabrosa in holes 
DCA-IA and A-4, are found in the Naco in hole M-IA but not in hole 
DCA-IA. In hole M-IA bedding varies from iO ° to 40 ° and averages about 
20 °. In hole DCA-IA, the bedding varies from 300-45 ° in the upper part 
of the Naco and from 50°-55 ° in the lower, shaly portion. 

Permian Supai Formation 

A true thickness of about 180 feet of the Supai formation was penetrated 
in hole M-IA. The base of the formation is marked by a four foot thick 
reddish muddy soil regolith with some limestone clasts. Above this unit 
is a 15 foot conglomerate with a reddish, limy, muddy matrix and abundant 
(55% by volume) limestone clasts. The remainder of the Supai consists 
of limy mudstone, fine-grained lithic sandstone and sandy mudstone. All 
rocks are generally reddish brown in color. Lithic clasts of lime- 
stone and minor diabase and quartzite are common especially near the 
base. Bedding is 30 ° . 

O 

Tertiary Quartz Monzonite 

Laramide quartz monzonite and quartz monzonite porphyry were found in 
holes M-IA, A-2 and A-4. The quartz monzonite in M-IA does not occur as 
bedrock but as a slide block (188 feet in thickness) in the upper part 
of the Whitetail conglomerate. In hole A-2, quartz monzonite is found 
as an irregular mass with inclusions of schist and as intruding bodies 
within the Pinal Schist. Quartz monzonite porphyry in hole A-4 occurs 
as thin dikes in Pinal Schist and as a mass of undetermined size. 
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The quartz monzonite in M-IA is pink to light gray in color, medium- 
grained, and slightly prophyritic. It is composed of 55% plagioclase~ 
20% orthoclase (some as phenocrysts up to 3 cm. in length), 20% quartz 
(a portion of which occurs as quartz eyes up to 8 mm. in diameter), and 
5% shreddy biotite. A potassium-argon age date on the biotltes from 
this quartz monzonite gave a date of 59.9 ± 2.2 million years. This 
complete intersection of quartz monzonite (188 feet in thickness from 
2920 feet in depth to 3107.5 feet) is tectonically brecciated. The 
strongest brecciation occurs at the base and the top of the slide block. 
The basal 39 feet of the slide block is sheared as well as brecciated. 
Breccia clasts are sub-rounded to sub-angular and show effects of rotation. 
The matrix of the breccia is mainly crushed quartz monzonite and is 
gradational with the clasts. The remainder of the breccia contains 
angular clasts with many open cavities and a gritty matrix of crushed 
quartz monzonite. Weak argillic alteration of plagioclase was found with 
traces of limonite after pyrite and sparce amounts of native copper. 

In hole A-2, the top of the quartz monzonite, as interpreted from 
rotary cuttings, was found at a depth of 3920 feet. Rotary drilling 
continued to a depth of 4075 feet so textural and structural relations 
of the rock in that interval are obscured. In the cored interval, the 
original nature of the rock was largely destroyed by alteration and 
brecciation. The quartz monzonite found in hole A-2 is light tan to pink 
in color, fine tomedium-grained, and slightly porphyritic. Cuttings 
from the upper part of the quartz monzonite revealed fine-grained plagio- 
clase laths in parallel to sub-parallel alignment and some quartz eyes. 
This occurrence ~ay represent fine-grained porphyry dikes intruding the 
medium-grained quartz monzonite. The intrusive from the cored portion 
of the hole is composed of approximately 50% plagioclase, 25% orthoclase 
(some as large irregular phenocrysts up to 3 cm. in length), 20% quartz 
(some as rounded quartz eyes up to 6 mm. in diameter), and less than 5% 
shreddy biotite. Two fine-grained dikes were found at depths of 4226 
feet to 4432 feet and 4314 feet to 4321 feet. Both dikes have 5-I0% 
orthoclase phenocrysts up to about 3 mm. in length. The upper dike 
contains I-2% corroded quartz eyes and the lower dike contains I-2% 
fine biotite. Both have an aphanitic groundmass which is aplitic in 
the upper dike. 

The distribution of the quartz monzonite in hole A-2 is gradational. 
From the Whitetail contact at a depth of 3920 feet to 4203 feet, the 
quartz monzonite is the dominant rock type. A minor amount of Pinal 
Schist in the form of inclusions is present to this depth. A fault zone 
was penetrated from 4203 feet to 4208 feet. This zone has some 60 ° dip- 
ping gouge but gouge-breccia predominates and it is generally flat. 
Below this zone to a depth of 4288 feet, quartz monzonite and schist 
are found in approximately equal quantities. The quartz monzonite is 
intruding the schist. Intrusive contacts vary from 40 ° to 70 ° . Another 
flat fault was cut from 4288 feet to 4295 feet. Directly beneath this 
fault a thickness of 26 feet of quartz monzonite was found. From that 
point to the bottom of the hole, the rock consists of schist intruded 
by an occasional quartz monzonite dike. 
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The distribution outlined above suggests that hole A-2 contains three 
separate structural blocks; at least two of which have moved some dis- 
tance. This thought is further supported by strong post-mineral frac- 
turing and brecciation which occurs in-the quartz monzonite and the schist 
above the lower flat fault zone. Below this fault zone, the rocks are 
fractured but notbrecciated. In addition, thorough oxidation is found 
above the flat fault and only traces of oxidation are found below 4314 
feet. 

Strong alteration is found in the quartz monzonite in A-2. Mineral- 
ization in the form of pyrite and chalcocite with sparce bornite and 
chalcopyrite (?) is also found. This will be discussed in greater 
detail under Alteration and Mineralization. 

Quartz monzonrte porphyry is found at the bottom of drill hole A-4. It 
is gray in color, medium-grained, and has a porphyritic texture. Pheno- 
trysts make up 80% of the rock. The phenocrysts are 75% plagioclase, 
15% quartz (some of.which occurs as poorly developed eyes, especially 
within lO feet of the bottom of the hole), 5% shreddy biotite which may 
be crowded around the borders of other grains, and 5% orthoclase. The 
groundmass is gray in color and aphanitic. Microscopic results show the 
groundmass to consist of orthoclase and quartz. A potassium-argon age 
date on the biotites gave an age of 62.6 * 2.3 million years. 

The quartz monzonite porphyry is found as thin, irregular dikes and 
masses intruding Pinal Schist from a depth of 6580 feet to 6610 feet. 
It is also found assimilating schist. A fault dipping 45 ° is found at 
a depth of 6610 feet. Below the fault to the bottom of the hole at 
6664 feet, the only rock types is the quartz monzonite porphyry. 

Weak to moderate alteration and traces of mineralization in the form of 
pyrite, chalcopyrite and molybdenite are found in the quartz monzonrte 
porphyry. 

Similarities between the three different quartz monzonites are obvious. 
In composition, all three are nearly identical. The overall textural 
similarity of the quartz monzonites from hole~-IA and A-2 suggest that 
they are closely related. It is felt that these two intrusives represent 
border phases of the main Schultze granite mass and that the guartz 

• monzonite porphyry from hole A-4 is a part of that main mass. The 
available age dates (62.6 ± 2.3 m.y. for A-4 and 59.9 * 2.2 m.y. for 
M-IA) are very close and do not really resolve the problem. 

Tertiary Whitetail Conglomerate 

General. The Whitetail conglomerate is a terrestrial conglomerate of 
Oligocene age. All six holes drilled by ASARCO intersected at least 
some Whitetail. The Whitetail can be divided into two separate members. 
The lower portion is a poorly sorted conglomerate which is only rarely 
stratified, contains a large variety of clasts, and a gritty, muddy and 
locally tuffaceous matrix. The upper portion of the Whitetail is fine- 
grained and shows a better degree of sorting and stratification and is more 
tuffaceous in nature. Rock types include mudstone, lithic sandstone, and 

lithic tuff, with minor shale and limestone beds. 
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O It should be noted that good information on the finer-grained portion of 
the Whitetail is limited. Only two drill holes were cored completely 
through the Whitetail. Hole A-l penetrated a thin fault wedge which 
contained a lithic tuff which is probably from the upper part of the 
Whitetail. Hole M-IA cut the Whitetail from top to bottom but the con- 
tact between the conglomerate and the fine grained portion was obscured 
by the quartz monzonite slide block. All the other holes were rotary 
drilled through the fine-grained portion of the Whitetail and the 
contact in these holes is open to interpretation and is probably grada- 
tional in nature. See Figure 2 for the distribution of both portions of 
the Whitetail in each drill hole. 
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Lower Member. The base of the Whitetail was depositedon a number of 
different rock types in the subject area. Starting on the north with 
hole DCA-IA, the base of the Whitetail rests in angular unconformity on 
Pennsylvanian Naco Limestone. The contact is irregular and steep. The 
limestone is dipping 45 ° while the Whitetail near the contact dips 
35o-60 ° . In hole A-I only 39 feet of Whitetail was found. It occurs 
in a fault block but was found to rest on post-mineral schist breccia. 
The contact was irregular and an attitude could not be obtained. In 
hole DCA-2 (drilled for Superi~or Oil and Miami Copper), the Whitetail 
rests on Pinal schist. In hole M-IA the Whitetail dips 300-60 ° near the 
contact. The contact is an angular unconformity with the Permian Supai 
Formation. The contact dips 60 ° and the Supai dips 30 ° . The Whitetail 
rests on Tertiary quartz monzonite in hole A,2. The base has not yet 
been penetrated in hole A-5. In hole A-4, the base of the Whitetail 
rests on Mississippian Escabrosa limestone. The limestone is probably 
dipping about 20 ° while measured dips in the Whitetail near the contact 
vary from 0 ° to lO °. The Whitetail rests on a pre-mineral breccia in 
Magma's #9 shaft and on Precambrian diabase in Inspiration's hole I-1. 

The conglomerate member of the Whitetail is an unsorted conglomerate 
which has all the aspects of being deposited in a continuously subsiding 
basin. The matrix of the conglomerate contains all size fractions from 
mud to grit but the grit-sized particle usually predominates. The 
material which makes up the matrix is mainly small rock fragments (usually 
siliceous in nature). Small biotite flakes and magnetite-ilmenite grains 
are also present. The color of the matrix is quite variable. Observed 
matrix colors are gray, brownish gray, dark brown, brown, reddish brown, 
brownish red and greenish brown. The matrix color is often found to be 
dependant on the composition of the clasts. The conglomerates with a 
large variety of rock type clasts (schist, diabase, sediments and in- 
trusive) usually have a brown to brownish gray matrix. Schist conglom- 
erate has a reddish brown color while the diabase-rich variety in hole 
DCA-IA may have a greenish brown matrix. 

The clasts of the conglomerate vary in size from that of the matrix to 
boulders 2 or 3 feet in diameter. The clasts are generally sub-angular 
to sub-rounded in shape. Clasts commonly make up 60% (by volume) of 
the total rock. The composition of the clasts is extremely variable but 
includes all older rocks. 
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It would be expected that the detritus from an area undergoing continuous 
gradual erosion would be deposited in a reverse stratigraphic sequence 
(clasts of the youngest material on the bottom and the oldest material 
on the top). In general, this was found to be true but the large variety 
of clasts found all through the conglomerate indicate that the source 
areas were in many different levels of exposure. Only one of the drill 
holes showed a good correlation between the clasts near the base of the 
conglomerate and the underlying pre-mineral rock. This occurred at 
DCA-IA where I09 feet of an essentially monolithic limestone conglomer- 
ate (in the cored interval) above the limestone conglomerate had a pre- 
dominance of diabase clasts. The clasts near the base of the conglom- 
erate in hole M-IA are mainly diabase and quartz monzonite porphyry with 
about 25% limestone and quartzite. The clasts near the base of hole A-2 
(and all through the conglomerate) are mainly schist with minor amounts 
of quartz monzonite and diabase. In hole A-4, the basal portion of the 
Whitetail (beneath the slide block) from a depth of 6448-6484 feet con- 
tains clasts of limestone (60%) with equal amounts of quartz monzonite 
porphyry and diabase. Directly above the slide block, the clasts are 
made up of about equal quantities of diabase, schist, and Paleozoic 
sediments with minor quartz monzonite porphyry. From the above data it 
is apparent that the pre-mineral rock type in a given location can not 
usually be predicted from the suite of clasts just above bedrock. 

In order to better understand the pre-Whitetail geology and the geologic 
processes which were taking place during Whitetail time, the general 
clast make-up of each drill hole is discussed below. In order to simplify 
the description, all thickness will refer to vertical thickness. 

In drill hole DCA-IA, the basal limestone conglomerate (lO~ feet in 
thicknes~s) is overlain by conglomerate with 60-70% diabase and Precam- 
brian Ruin Granite clasts and 15-20% each of quartzite and limestone. 
This suite persists up at least to where coring was initiated at a depth 
of 4002 feet. From that point to the top of the Whitetail, our only 
information is the original drill log of rotary mud cuttings. This log 
indicates that quartzite and diabase clasts predominate above 4002 feet 
with some schist, limestone, andesite, and granite (Ruin?) and that no 
fine-grained member is present. 

In hole M-IA, from the base at 4898 feet to a depth of 4685 feet, the 
clasts are made up of about equal amounts of diabase, quartz monzonite 
porphyry and limestone (with quartzite). Some of these clasts are altered 
(clast alteration is abundant from 4776-4851 feet). From 46B5 feet up 
to a depth of 3856 feet, the clasts are mostly diabase (about 60%) 
with limestone and quartzite (about 30%) and the remainder quartz mon- 
zonite porphyry. Some clasts are altered (abundant from 4410-4531 feet). 
At 3856 feet, a significant change occurs. Below this point no schist 
clasts are seen while above this point no limestone (representing 
Paleozoic rocks) is seen. From 3856 feet to the bottom of the slide 
block at 3107.5 feet, schist makes up 65% of the clasts while quartz 
monzonite and quartz monzonite porphyry make up 20% and diabase about 15% 
of the clasts. Some alteration is present and in places it is abundant. 
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In the above interval, the quartz monzonlte shows a significant grada- 
tional change. From the bottom of the Whitetail up to a depth of about 
3681 feet, the intrusive clasts are solely a fine-grained quartz mon- 
zonite porphyry with small quartz eyes and feldspar phenocrysts in an 
aphanitic groundmass. These clasts are often altered. Several clasts 
show copper mineralization above a depth of 3856 feet. They are probably 
a border phase of the Schultze or from dikes feeding from the main in- 
trusive mass. Above 3681 feet to a depth of 3378 feet, the quartz 
monzonite porphyry described above occurs with a medium-grained quartz 
monzonite similar to that which is found in the slide block above (2920 
feet to 3107.5 feet). The quartz monzonite contains some alteration and 
leached pyritic mineralization. The quartz monzonite porphyry clasts 
contain some strong quartz-sericite alteration with leached chalcocite 
mineralization. Several clasts were found which contained strong dis- 
seminated chalcocite mineralization. From 3378 feet, up to the base of 
the slide block at 3107.5 feet, the intrusive clasts are all similar to 
or identical to the slide block. 

In drill hole A-2, the Whitetail clasts are predominantly schist. Schist 
usually makes up 80% to 90% of the total volume of clasts. The remainder 
is divided equally between diabase and quartz monzonite with traces of 
quartzite. The interval 3459 feet to 3540 feet contained mostly quartz 
monzonite cuttings. It is believed that this interval is a slide block 
of quartz monzonite in the Whitetail. Alteration in the schist and quartz 
monzonite clasts is common to abundant. No limestone clasts were seen. 

Drill hole A-5 penetrated only 146 feet of the conglomerate member of 
the Whitetail before it was cased in preparation for coring. The clasts 
are about 90% schist and I0% diabase and quartz monzonite. Alteration 
in the:clasts is common. 

In drill hole A-4, the basal portion (6448-6484 feet) of the.Whitetail 
contains clasts of limestone (60%) with equal amounts of quartz monzonite 
porphyry and diabase. Alteration is common. Above the limestone slide 
block, from a depth of 6245 feet to 6339 feet, the clasts are 30% 
diabase, 30% schist, 30% Paleozoic sediments and I0% quartz monzonite 
porphyry. Alteration is common. From a depth of 6068 feet to 6245 feet, 
the clasts are 50% diabase, 25% schist, 15% Paleozoic and Precambrian 
sediments and I0% quartz monzonite porphyry (and andesite). Alteration 
in clasts is minor. Above this interval, from a depth of 5336 feet to 
6068 feet, the conglomerate is predominantly schist conglomerate (with 
minor diabase and quartz monzonite porphyry). Alteration of clasts is 
abundant. Interbeddedwithin the schist conglomerate are thin beds of 
mixed conglomerate with diabase, schist, sediments (Paleozoic and Pre- 
cambrian) and minor quartz monzonite porphyry. Below a depth of 6019 
feet, mudstone or shale makes up a good portion of the sediments but 
above that point it is absent. Above 5336 feet to a point 4398 feet in 
depth, the clasts are well mixed with diabase and schist, abundant and 
minor amounts of sediments and quartz monzonite. Alteration of clasts 
is nil to minor. Above 4456 feet the only sediments found are Precam- 
brian in age. From 4398 feet to the top of the conglomerate member at 
2920 feet, the clasts are 70% to 80% schist with minor diabase, quartz 
monzonite, and Precambrian sediments. Alteration of clasts rs minor 
(common from 3642 feet to 3808 feet). 
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The intrusive clasts found in the conglomerate in A-4 show a gradational 
change similar to that in M-IA. In the lower portions of the conglomer- 
ate, the quartz monzonite porphyry is fine-grained and sub-volcanic in 
appearance. Going up the hole, the clasts become coarser in grain size 
and more diverse in texture. 

From the above information, a number of conclusions can be drawn about 
the pre-Whitetail geology and the intra-Whitetail geology. It is appar- 
ent that uplift and/or subsidence must have initiated Whitetail deposition. 
In the project area, this subsidence and/or uplift probably took place 
along the northerly trending Devils Canyon fault (see Attachment l). 
There is no doubt that this structure is present since the Paleozoic 
sediments found in holes M-IA and A-4 are completely striped from the 
area of A-2. Any of the east-west sections show that the ultimate dis- 
placement of the Devils Canyon fault is great. The displacement on the 
Devils Canyon fault probably took place gradually and formed an irregular 
north trending topographic high which passed west of A-l and A-2 and 
east of A-4, M-IA, and DCA-IA. This high was a dominating factor in 
the direction of flow of the Whitetail deposition in the project area. 

The source area for at least the lower part of the Whitetail in hole 
DCA-IA must have been to the north because of the presence of Ruin 
granite and diabase clasts and the lack of schist clasts. The flow 
direction was probably southerly along the high caused by the Devils 
Canyon fault. This deposition must have fingered-out before drill hole 
M-IA was reached because no Ruin granite clasts are found in M-IA. 

A similar suite of clasts is found in M-IA below 3856 feet except that 
the Ruin granite is absent and quartz monzonite porphyry is present. 
The source for this material must also have been to the north but not 
far enough north to pick up Ruin granite. Some contribution must have 
come from an area eroding the roof of a granitic mass giving the fine- 
grained quartz monzonite porphyry. Such an area would be the Porphyry 
Mountain (Castle Dome) area. At that time, erosion would not have ex- 
posed the schist (as it has now) and the eroding suite would have been 
similar to what is found in M-IA (below 3856 feet). A source this far 
east would require the flow to cross the Devils Canyon uplift but it 
does not seem unlikely that low areas would exist at a number of places 
along its length. 

In early Whitetail time, the A-2 area (and all the area along the Devils 
Canyon uplift) was undergoing erosion. This erosion probably took 
place as a gradual continuous uplift. The material which was eroded 
consisted of Paleozoic sediments (probably as much as lO00 feet or more), 
Precambrian sediments, schist, and porphyritic quartz monzonite related 
to the main Schultze granite mass. This material must have been shed to 
both the east and the west (and possibly the south). 

O 
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The very earliest Whitetail deposition in hole A-4 probably came across 
the gentle slope from the Superior region to the west. This is indicated 
by the lack of schist clasts. This original deposition must have sealed 
off the area to the west as a source area. Above the basal conglomerate, 
schist clasts are always present and deposition was probably coming 
from the immediate vicinity of A-4 off the Devils Canyon uplift, through 
the Devils Canyon uplift from a source further east, and around the south- 
ern end of the uplift, also from a source to the east. Most of the schist 
conglomerates probably came from east of the uplift since most of the 
uplifted area was probably still underlain by sediments. 

Later in Whitetail time (corresponding to the upper part of the con- 
glomerate), Paleozoic sediments ~mre completely removed from the source 
areas of the Whitetail in holes M-IA and A-4. This occurred at a depth 
of 3856 feet in M-IA and 4456 feet in hole A-4 and probably corresponds 
to the final stripping of the Paleozoic sediments from the Devils Canyon 
uplift. In hole M-IA, this point probably also corresponds to a change 
in flow direction because 3856 feet in depth also marks the lowest 
schist clast to be seen. At this point, the source for M-IA must have 
been fairly nearby and to the east. The presence of unoxidized chalco- 
cite in clasts indicates that the source area must have been within 
several miles. In the area of hole A-4, sedimentation probably continued 
to come from the northeast, east, and southeast. 

Deposition probably began in the area around A-2 at some time before 
Paleozoic sediments were eliminated from the source areas of A-4 and 
M-IA. Deposition was initiated by uplift on the east side of the 
Rawhide Canyon fault (east of the Devils Canyon fault). The source for 
the conglomerate in A-2 was to the east. In this area, all the sediments 
had been eroded and the main source rock was schist with minor quartz 
monzonite and diabase. 

Although the general nature of the conglomerate is to be poorly sorted, 
certain distinctive units are found which do show some degree of sorting. 
Generally, these more well sorted units contain only clasts which are 
less than two inches in diameter while the typical poorly sorted variety 
contains many clasts greater than 6 inches in diameter. The more well 
sorted units also have a better degree of packing with a clast to matrix 
ratio of 80:20 or 70:30 versus 60:40 for the typical conglomerate. Many 
(but not all) of the beds which show a better degree of sorting contain 
a greater abundance of schist clasts than do the adjacent beds. The 
sorted beds occur only sparingly in hole DCA-IA but are fairly common 
in holes M-IA and A-4. In hole A-4, the interval 5352 feet to 6068 feet 
is dominated by a nearly monolithic schist conglomerate which is fairly 
well sorted. 

Several thin lithic tuff units are found interbedded with the conglomerate 
in hole A-4. The turfs are found at 3808-3810 feet, 3976-3984 feet, 
4201.5-4230.0 feet and 5083~5112 feet (with conglomerate at 5102-5108 
feet). These turfs contain lithic clasts (up to 30% of the rock) of 
schist, diabase, and black volcanic material in a light gray, very fine- 
grained, tuffaceous groundmass. In addition to the tuff units, several 



zones were found in the conglomerate which had tuffaceous or 
ashy material in the matrix. No evidence of tuffaceous activity was 
found below a depth of 5112 feet. Because of the nature of the rotary 
cuttings, it is not known whether any tuff occurs above a depth of 3593 
feet. The only evidence of tuffaceous'activity found in the conglomer- 
ate in hole M-IA was two thin tuffaceous mudstone beds at depths of 
3818-3819 feet and 3837-3838 feet. No tuffaceous material was seen in 
drill hole DCA-IA. Tuffaceous material is a fairly co~n cQDstituant 
o f t he con_gJ~j~j_a~'x fr.. om ho e ~ t  i S ~ not  known~""whe~her'a$~ ~'~ 

\ ~d~f units occur because o~e nature of the rotary cuttings. 

A tuff unit from the upper part of the Whitetail near Ray (approximately 
8 miles south of the project area) gave an age date of 32 million years. 
In that area, the Whitetail has an exposed thickness of only 600 feet. 
It is not known whether the portion of the Whitetail which produced 
the date correlates with the conglomerate member of the Whitetail or 
the upper fine-grained (and more tuffaceous) member. 

Stratification is rare in the conglomerate member of the Whitetail but 
thin gritty layers with no clasts are found and can be used to determine 
an angle of dip. In hole DCA-IA, the dip varies from 30 ° to 60 ° within 
170 feet of the base. Above that point (from a depth of 4002 feet to 
about 4528 feet), the dip of the Whitetail varies from 20 ° to 30 °. In 
hole M-IA, a similar steepening of the dip is found near the base. In 
this case, the dip varies from 30 ° to 60 ° near the base (from a depth of 
4870 feet to the base at 4898 feet). Above this point, from a depth of 
about 3800 feet to 4870 feet, the dip ranges from 15 ° to 30 ° . From the 
top of the conglomerate (at a depth of 3107.5 feet) to 3800 feet, the dip 
ranges from 0 ° to lO °. In hole A-4, the dip of the beds near the base 
was found to be 0 ° to lO °. The shallow dip here may have been brought 
about by tilting or draging of the beds adjacent to the branch of the 
Devils Canyon fault (see Section L-L' on Attachment 4). Above the slide 
block in A-4, the beds dip I0°-20 ° except in the upper portion of the 
cored interval where flat attitudes were found to a depth of about 4200 
feet. 

It should be noted that the dip of the conglomerate member of the White- 
tail increases to the north from hole A-4 to hole DCA-IA (see Figure l). 
This probably indicates that the subsidence which initiated Whitetail 
deposition was originally of greater magnitude in the north than in the 
south. 

The true thickness of the conglomerate member of the Whitetail is diffi- 
cult to determine exactly because of the nature of the rotary cuttings. 
(The exact contact with the fine-grained member above is not definite 
and the angle of inclination of the beds is not known.) Certain assump- 
tions were made for the dip of the beds using available data and the 
following true thicknesses for the conglomerate member of the Whitetail 
were computed: 

DCA-IA - 2330' 
M-IA - 1776' 
A-2 - 1445' 
A-4 - 3460' 



As can be seen, d r i l l  hole A-4 contains much more conglomerate than the 
rest of  the holes. This por t ion  of  the basin must have been in sub- 
sidence fo r  a much greater  amount o f  time than to the north.  
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Upper Member. The f ine-gra ined  member of  the Whi te ta i l  was found in a l l  
but one of t~e d r i l l  holes in the p ro jec t  area. The t rue thickness 
found or in terpreted in each d r i l l  hole is as fo l lows:  A-4 - 787 f e e t - -  
A-5- 399 feet; A-2- 405 feet; M-IA- 492 feet; DCA-2- 70(?) feet,~A:~ ~ ' o ~ ' ¢  
31 feet; DCA-IA - 0 feet. 

Only two o f  the holes ~ere cored through the f ine-gra ined  member so the 
geology is not as well  known as the conglomerate member. The contact 
wi th the lower conglomerate member appears to be gradat ional  in holes 
A-2, A-4, and A-5. In hole M-IA, the actual  contact was obscured by the 
quartz monzonite s l i de  block. Below the s l i de  block, the conglomerate 
member is present and above the block (188 feet  th i ck )  the f ine -g ra ined  
member is present. 

In hole M-IA, the geology is well known (see Appendix 1, Log 6).  The 
main rock types are l i t h i c  sandstone, mudstone, shale, and l i t h i c  t u f f  
wi th minor conglomerate and l imestone. The l i t h i c  sandstone is f i n e -  
grained and var ies from dark gray to l i g h t  green in co lor .  V i s i b l e  
l | t h i c  grains (and pebbles) include sch is t ,  quartz monzonite, diabase, 
l imestone, qua r t z i t e ,  and volcanic jaspero id .  Cementing mater ia l  var ies 
from arg i l laceous to l imy to g l aucon i t i c  (above 2553 feet )  to tuf faceous.  
Mudstone and shale are dark green to reddish brown in co lo r  and o f ten  
s l i g h t l y  l imy and g r i t t y .  Numerous aragoni te nodules up to 1 inch in 
diameter are common. The  main ] i t h i c  t u f f  un i t  occurs from 2553 feet  to 
2640 feet .  I t  appears to be water la in  and consists of 70-80% l i t h i c  
and crys ta l  fragments in a very f l ne -g ra ined ,  tuf faceous matr ix .  Minor 
th in  t u f f  uni ts  are found below the un i t  described above. Conglomerate 
beds are found from 2448-2460 feet  and 2640-2675 feet .  The matr ix  is 
l i gh t  reddish brown, g r i t t y ,  and tuf faceous.  Clasts are sub-angular,  
up to 6 inches in diameter and make up 60-70~ of the rock. The upper 
conglomerate bed c las ts  are 60% quartz monzonite, 35~ sch is t  and 5~ 
diabase, limestone and q u a r t z i t e .  The lower conglomerate bed c las ts  
are 75~ quartz monzonite and 25% sch is t .  In both cases, the quartz 
monzonite is ident ica l  to that  found in the s l ide  block. In the lower 
un i t ,  some of  the quartz monzonite c las ts  are brecciated.  Two th in  
slump brecciated l imestone beds were found. In general ,  sandstone 
predominates above 2675 feet  and mudstone and shale predominates below 
2675 feet .  Bedding as high as 15 ° was found above the l i t h i c  t u f f  but 
in most places i t  was f l a t .  

Cutt ings from the other  d r i l l  holes ind icate a s;imilar su i te  of  rocks in 
the f ine-gra ined member of  the Whi te ta i l  but several d i f fe rences were 
noted. In hole A-4, the main rock type was g r i t t y ,  l imy and somewhat 
tuffaceous mudstone. Conglomerate lenses are much more common in A-4 
than M-IA. The c~drsts of the conglomerate are schis t  and quartz monzon- 
i te .  Limestone was a lso found in minor amounts. In hole A-5, mudstone, 
s im i l a r  to that  in A-4, makes up most of the f ine-gra ined member. Only 
minor conglomerate is thought to be present.  In hole A-2, a f i ne -g ra ined  



gritty lithic tuff is the main rock type. Mudstone and minor amounts of 
conglomerate are also found. In hole A-l, the thin intercept of White- 
tail is a fine to medium-grained water lain lithic tuff. Clasts make up 
50% of the rock and are schist, altered feldspar (?), and volcanic jas- 
period. Bedding is 25°-45 °. 

During late Whitetail time, the deep basin in the central part of the 
project area gradually became filled with detritus as uplift moved east- 
ward anddiminished in magnitude. Gradually the energy needed to trans- 
port coarse detritus was lost and the area around holes M-IA, A-5, and 
A-4 received only fine sediments. At the same time, increasing volcanic 
activity evidenced by tuffaceous deposits took place. The fine-grained 
members may not be exact time equivalents in all places. As mudstone 
and sandstone deposition was taking place at M-IA, A-5 and A-4, the area 
near A-2 may still have been receiving coarse detritus. This would seem 
logical since A-2 is farther east and closer to the source. The abundant 
tuffaceous matrix found in the conglomerate in A-2 may correlate in time 
to the tuffaceous material of the fine-grained member in holes to the 
west. The area near A-I was still on higher ground and received only 
minor deposition. DCA-IA, on the down dropped side of the Devils Canyon 
fault, received conglomerate deposition late into Whitetail time until 
lavas of the early volcanics covered the area. 

O 
Ter t i a r y  Earlier Volcanics 

Near the end of Whitetail time, volcanic activity increased in magnitude 
and finally culminated in extensive eruptions. The earlier volcanics 
are thickest in the northwest part of the project area (Haunted Canyon). 
The source for these rocks could probably be found in this area. The 
units thin out to the south (DCA-IA contains 1660 feet of earlier vol- 
canics and A-4 contains only 158 feet). The earlier volcanlcs were 
deposited over the somewhat irregu]ar Whitetail surface and probably 
filled in low topographic areas. 

The main rock type of the earlier volcanics in the project area is a 
dark gray to black, very fine-grained, andesite basalt. Some crystal 
tuff is also found. Toward the source area, rhyolites and perlites are 
found. 
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Tertiary Dacite 

Af te r  a b r i e f  period of erosion fo l lowing the erupt ion of the e a r l i e r  
volcanics,  an extensive ash f low sheet of  dac i te  material was la id down. 
As material accumulated, the ash was welded from heat and the weight of 
the over ly ing mater ia l .  

-~.The base of the daci te is usual ly  marked by a non-welded t u f f  which may 
be over la in  by a black v i t rophyre .  The non-welded t u f f  was found to 
var.y from 0-115 feet in thickness and the v i t rophyre  from 5-60 feet in 
thickness. The bulk of  the daci te is a welded ash f low t u f f  with f i ne -  
grained phenocrysts and f ragmentso f  quartz,  fe ldspar ,  and b i o t i t e  in a 
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fine-grained aphanitic groundmass. Lithic clasts and pumice fragments 
are also common. Thin vitrophyre units or glass-rich zones of welded 
tuff may be found above the basal non-welded tuff. The color of the 
dacite shows a color zonation from brown near the base to orange in the 
middle and light gray on top. The thickness of the dacite in the drill 
holes varies from 550 feet at DCA-IA to 2274 feet at A-5. The original 
thickness of the dacite was probably fairly uniform except from local 
topographic variations in the pre-dacite surface. Later faulting and 
erosion also caused variations. Age dates show the base of the dacite 
to be about 19.4 million years old. 

STRUCTURE 

O 
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Before the intrusion of the Schultze granite in the early Tertiary system, 
the project area was underlain by Precambrian schist and sediments (which 
were intruded by Precambrian diabase) and Paleozoic sediments. Structur- 
ally, the area was relatively undisturbed with the possible exception of 
some northeasterly trending faults along a Precambrian weakness. If any 
Mesozoic sedimentation had taken place, it may have been completely or 
partially eroded along with some Paleozoic sediments. In the project 
area~ Paleozoic sediments covered the area. Just east of the project 
area, substantial uplift had taken place (according to N.L. Peterson, 
1962) in the Pinal Mountains and the complete Paleozoic sequence had 
been eroded, exposing Precambrian Pinal schist. 

In ear ly  T e r t i a r y  t ime, the Schultze g ran i te  was intruded along an ancient 
nor theas te r l y  t rending zone of weakness. More nor theas te r l y  f a u l t i n g  
accompanied in t rus ion  and the over ly ing  Paleozoic sediments were j o s t l e d  
and t i l t e d  w i th  some blocks being eroded f a r t he r  and others being pre- 
served. Erosion was taking place at t h i s  t ime, but evidence of  i t s  
deposi t ion is not to be found. Before the deposi t ion of the Whi te ta i l  
conglomerate, a set of  no r the r l y  t rending normal fau l t s  became ac t ive .  
In the subject area, th is  a c t i v i t y  s tar ted wi th  the Devils Canyon f a u l t  
in the west part of the Superior East proper ty .  Relat ive movement on 
th i s  set of f au l t s  is up on the east and down on the west. Gradual ly,  
Whi te ta i l  deposi t ion eroded the upthrown blocks and f i l l e d  the down- 
thrown blocks. As deposi t ion was taking place, por t ions of  the upthrown 
blocks were weakened and s l i d i ng  occurred, which moved masses of pre-  
mineral rock onto post-mineral  Whi te ta l l  conglomerate. Movement on the 
no r the r l y  t rending fau l t s  gradua l ly  migrated to the east in the subject  
area. In a l i ke  manner, erosion and deposi t ion moved eastward. Eventual ly ,  
the basin f i l l e d  and volcanic a c t i v i t y  covered the area. The no r the r l y  
trending fau l t s  remained act ive on the east margin of the subject area 
a f t e r  erupt ion of the dac i te .  Relat ive movement on the last  phase of  
th is  f a u l t i n g  was great as the Schultze gran i te  east of the pro jec t  area 
was eroded to a deep level and deposited to the east in the form of Gi la 
conglomerate. 
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The relationships discussed above are shown in the attached sections 
(see Attachments 2, 3, and 4). Some of these were not observed d i rect ly  
but were inferred from the sections and other observations. The per- 
tenant structural relationships found or inferred in each hole is dis- 
cussed below. 

Drill hole A-4 intersected what ts probably a branch of the Devils 
Canyon fault from 6563 feet to 6580 feet. The fault zone is quite com- 
plex, containing wedges of Escabrosa limestone from the hanging wall, 
sheared and welded chloritic material, cemented fault gouge, and sheared 
quartz monzonite, Beneath the fault zone is a fractured inclusion of 
Pinal schist (from 6580-6610 feet) intruded by quartz monzonite porphyry 
dikes. The schist inclusion is in faul t  contact below with unoxidized 
Laramide quartz monzonite porphyry. This intercept represents the 
westernmost occurrence known of Schultze granite. 

An intra-Whitetail slide block is found in hole A-4 from 6639 feet to 
6448 feet. This block is Escabrosa limestone as is the bedrock material 
below. The block sits on only 36 feet of Whitetail conglomerate. Early 
movement on the Devils Canyon fault tilted the downthrown block of 
sediments to the east and sliding took place. 

Drill hole A-5 has not yet been drilled to conpletion. It has pene- 
trated 545 feet of Whitetail and is now at a depth of 3145 feet. Pro- 
jections from surface outcrops to the west and from section L-L' indicate 
that Paleozoic sediments should be intersected above a depth of 4500 
feet. 

The bottom of drill hole A-2 is at a depth of 4513 feet and is in Pinal 
schist. The hole was lost at this point and the hole will be deepened 
by an offset whipstock hole. The schist is altered, mineralized, in- 
truded by quartz monzonite dikes and is probably close to the main 
intrusive mass. A strong flat fault is found from 4288 fee~ to 4295 
feet. Above this fault, up to a depth of 4208 feet, altered schist and 
altered quartz monzonite are found in equal quantities. Another flat 
fault is found from 4203 feet to 4208 feet. Above this fault, to the 
Whitetail contact at 3920 feet, the dominant rock type is altered quartz 
monzonite with only minor schist. All rocks above the lower flat fault 
show intense fracturing and post-mineral brecciation with almost complete 
oxidation. Below this fault, the rocks are not brecciated and show only 
traces of oxidation below 4314 feet. It is apparent that the quartz 
monzonite above 4288 feet has been moved laterally (in a northerly or 
westerly direction) into place from the main part of the Schultze mass. 
The nature of the schist suggests that the movement was probably not of 
great magnitude; probably several thousand feet at most. Movement on 
the Rawhide Canyon fault to the east (see section K-K') caused the quartz 
monzonite block to slide out over the schist. Since the intrusive 
contact probably flairs out with depth, the drill hole may eventually 
intersect it. 
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It is believed that another slide block of quartz monzonite was penetrated 
above the bedrock contact in the Whitetail from 3495 feet to 3540 feet. 
This is an interpretation based on rotary cuttings. As seen from section 
K-K', it would seem logical that both slides came off the main intrusive 
mass from the east or south. 

D r i l l  hole M-1A in te rsec ted  pre-minera l  sediments of  Permian and Penn- 
sy lvan ian age. They are d ipp ing 20 ° to 30 ° , probably  to the east .  I t  
is i n t e r e s t i n g  to note tha t  i n - t h e  three pre-minera l  pene t ra t i ons  made 
west o f  the Devi ls Canyon f a u l t ,  the Paleozoic bedrock which was found 
at  the  base o f  the Wh i te ta i l  does not correspond to what would be p re -  
d i c t e d  from what is found on the west edge of  the dac i te  cover.  North 
o f  the Magma f a u l t  (which runs eas t -west  and is covered by Wh i t e ta i l  
j u s t  nor th  o f  sect ion E-E' on Attachment l ) ,  the Wh i te ta i l  res ts  on 
Devonian o r  M iss i ss ipp ian  rocks wh i l e  south of  the f a u l t  the Wh i t e ta i l  
is found d i r e c t l y  over Pennsylvanian and Permian r e s p e c t i v e l y .  Hole A-4 
is j u s t  s l i g h t l y  nor th  of  the p r o j e c t i o n  of  the f a u l t  but p re-mlnera l  
bedrock is M iss iss ipp tan  l imestone.  

An i n t r a - W h i t e t a i l  s l i d e  b lock of quar tz  monzonite is found between the 
conglomerate member and the f i n e - g r a i n e d  member o f  the W h i t e t a i l  in M-1A. 
The s l i d e  b lock occurs at a depth of  2920 fee t  to 3107.5 f e e t .  The quar tz  
monzonite probably  represents a border phase of  the Schul tze g r a n i t e .  
The f i r s t  r e f l e c t i o n  seismic survey conducted by J. W. Cooksley ( f o r  
Cont inenta l  Ma te r i a l s l  revealed a " cen t ra l  high area ~' cover ing the south-  
ern h a l f  of  sec t ion  15. This was i n t e r p r e t e d  by Cooksley to be an area 
of  r e l a t i v e l y  sha l low cover.  The area o u t l i n e d  by the " c e n t r a l  h igh"  may 
a c t u a l l y  be the o u t l i n e  o f  the s l i d e  b lock found in M-IA. I f  t h i s  is 
t rue ,  the s l i d e  b lock moved almost due west to i t s  present p o s i t i o n .  
I f  one compares sect ions K-K' w i t h  C-C' and D-D' ,  i t  seems apparent t ha t  
the on ly  poss ib le  source area f o r  the s l i d e  b lock would be to the eas t .  
The main i n t r u s i v e  mass is step f a u l t e d  downward to the west so t h e m e s t -  
ern po r t i on  would never have had enough e leva t i on  to move the b lock to 
i t s  present p o s i t i o n  in M-1A. 

The basement rock found in  hole A-1 is Pinal sch i s t  which has been s t r o n g l y  
f r a c t u r e d ,  sha t te red ,  and brecc ia ted  in p laces.  (See Appendix 1, Log 1).  
The sch i s t  is found on the foo twa ] l  o f  a steep normal f a u l t  which is 
probably re la ted  to the Devi ls  Canyon-Rawhide Canyon f a u l t  system to the 
west.  I t  is f e l t  t ha t  the broken nature of  the sch is t  is due to i t s  
c lose p r o x i m i t y  to the f a u l t .  

The hanging wal l  of  the f a u l t  cons is ts  o f  a th in  i n t e r cep t  o f  sch is t  
brecc ia  (1566 fee t  to 1572 fee t )  which is apparen t l y  d e p o s i t i o n a l l y  over -  
l a in  by a l i t h i c  t u f f  from the Wh i te ta i l  conglomerate (1527 fee t  to  1566 
f e e t ) .  The Wh i te ta i l  is in t u r n ,  o v e r l a i n  by more sch is t  brecc ia (1373.5 
fee t  to 1527 f e e t ) .  The contact  between the upper b lock of  sch is t  b recc ia  
and the Wh i t e ta i l  is  f l a t  and sheared. This is a f a u l t  contac t  along 
which the sch i s t  brecc ia was t h r u s t  or  s l l d  over the W h i t e t a i l ,  
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The schist breccia is a post-mineral tectonic breccia containing 95% or 
more schist clasts and up to 5% clasts of quartz monzonite and quartz 
monzonite porphyry. This breccia is very similar or identical to the 
Cactus breccia which is mineralized at the Carlota mine to the northeast. 
The matrix of the breccia is light brick red to reddish brown in color. 
It is silty in appearance and consists of crushed quartz, feldspar, 
biotite, magnetite, and iron oxide as stain. The clasts are sub-rounded 
to sub-angular, up to 12 inches in diameter and poorly sorted. The clast 
to matrix ratio varies from 60:40 to 80:20. 

In his report to you (dated May I0, 1971), F. T. Graybeal concludes that 
brecciation of the Cactus breccia occurred during thrusting. In hole 
A-l, it is apparent that thrusting and brecciation of the "Cactus type 
breccia" occurred prior to late Whitetail deposition and that a second 
period of sliding took place at some time after Whitetail deposition. 
From section J-J' (Attachment 4), it is apparent that the Cactus Breccia 
could not have originated west of the Devils Canyon-Rawhide Canyon fault. 
In the A-l area, the Cactus breccia probably came from the east or north- 
east. 

Hole DCA-IA intersected pre-mineral bedrock at 4669 feet. The bedrock 
was the Pennsylvanian Naco limestone. The hole then penetrated a normal 
sequence of Paleozoic sediments and bottomed in Precambrian Troy quartz- 
ite. Faulting was seen in the sediments but it was o01y-~f~minor mag- 
nitude. As one can see from section J-J' (Attachme~E )j~A)CA-IA and 
A-I are on different sides of the Devils Canyon-Rawhi'T'~Canyon fault 
system. It is apparent that the relative movement on the fault in this 
area is at least 2500 feet. 

The main structural conclusion developed in the drilling is that the 
Schultze granite continues westward through the project area under cover 
and probably noses out at some point under Oak Flat. Step faulting has 
gradually down-dropped the intrusive to the west and had two major 
effects on the Schultze in the project area. The most obvious effect 
is that the depth to the intrusive mass increases to the west. The 
Schultze outcrops as high as 5481 feet above sea level (at Five Point 
Mountain, southeast of Pinal Ranch) east~the project area but was 
not intersected in hole A-4 until an elevation of 2480 feet below sea 
level was reached. 

Secondly, the intrusive has been exposed to increasingly deeper levels 
of erosion from west to east. Thus, if the Schultze is to be found in 
the main down-dropped block west of the Devils Canyon fault (see section 
L-L') it will probably be overlain by Paleozoic sediments and would 
never have been exposed to oxidation or erosion. As one moves to the 
east, deeper levels of erosion can be expected because as the step 
faulting progressed from west to east with time, it was continually 
eroding the area east of the fault and depositing sediment to the west 
of the fault; thus preserving the area to the west in a less advanced 
stage of erosion. The final stage of erosion occurred east of the unnamed 
fault which runs north-south near Pinal Ranch (see section D-D'). This 
fault may have been active in Whitetail time but its main period of move- 
ment was post-dacite. At this time, the Schultze granite was exposed 



and eroded to a deep level and the detritus was deposited to the east 
as Gila conglomerate. The Schultze granite which is found in outcrop 
east of Pinal Ranch has a coarse-grained porphyrit ic texture. This tex- 
ture represents a leve[ which is probably several thousand feet deeper 
into the intrusion than is represented'by the intrusive in hole A-2. 

The d r i l l i ng  to date has enabled us to revise the possible outl ine of 
the Schultze granite under cover (see Attachment l ) .  I t  is now apparent 
that the Schultze intrusive mass extends to the southwest as far as 
A-4. It undoubtedly occurs farther west than this point and may eventu- 
a l ly  connect with the mineralized intrusive breccia found in Magma's 
#9 shaft. We s t i l l  have no real information on:~he south edge of the 
intrusive but i t  is f a i r l y  certain that the intrusive is narrower than 
or ig inal ly  believed as the north edge must pass to the southeast of A-2. 
The edge of the intrusive probably continues from the A-2 area to the 
northeast and into the Pinal Ranch area. 

ALTERATION AND MINERALIZATION 

Two periods of mineralization were found in the drilling at the Superior 
East project. The first period of mineralization is related to the 
Laramide granitic intrusives. The first period of mineralization in- 
cludes porphyry copper-type mineralization in the Pinal schist and in- 
trusive rocks and bedded replacement mineralization in Paleozoic sedi- 
ments. As would be expected, significant wallrock alteration is found 
with these types of mineralization. The second period of mineraliza- 
tion occurred during or after deposition of the Tertiary Whitetail 
conglomerate. This mineralization is~x~ in nature, was formed at 
low temperatures and exhibits littl~of~alteration effects. Most of ~ 
the younger mineralization is found-~ the Whitetail conglomerate. 

Bedded Replacement Mineralization 

Of the first period of mineralization, the bedded replacement type is 
the least significant. This type of mineralization was found.in holes 
A-4 and DCA-IA. In drill hole A-4, the first bedrock penetrated was 
limestone of Mississippian age. It was found from 6484 to 6563 feet. 
The interval from 6484 to 6539 feet is completely replaced by massive 
metallic hematite and specularite with minor amounts of red earthy 
hematite and geothite. Minor pods of strongly silicified limestone are 
also present. No sulfide minerals were found but the silicified material 
contains abundant casts of limonite after sulfides. The sulfide casts 
were all interpreted to be after pyrite. It is felt that this intercept 
represents the main replacement horizon in the Mississippian Escabrosa 
limestone. Although this bed is not mineralized with chalcopyrite and 
bornite, as is found at the Magma mine, the alteration of the replaced 
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bed went as high as 2.55% copper but this is due entirely to exotic 
native copper mineralization. 

A number of replaced but unmineralized beds were found in the Escabrosa 
and Martin limestones in hole DCA-IA. The alteration effects in these 
beds are much more subtle than in hole A-4 but solution breccia textures 
are common. The main feature of this texture is the presence of thin, 
curved, open cavities which are often lined with very fine drusy dolo- 
mite(?) crystals. Thin clacite veinlets are found throughout the lime- 
stones but are often more abundant in the replaced beds. Dolomitization 
is found in the replaced beds but also in rocks which do not have re- 

placement textures.  A number o f  samples were taken in, above and below 
the replaced beds and were analyzed for  a number of trace and major 
elements. The resul ts  may be found with the geology log (Appendix l ,  
Log 5). The resul ts  for  Mg0 show that do lomi t i za t ion  is present in the 
replaced beds but not necessar i ly  to a greater extent than in the sur- 
rounding rock. The do lomi t i za t ion  process probably took place well before 
the replacement process or j us t  p r io r  to replacement a c t i v i t y .  Very f i ne -  
grained s i l i c i f i c a t i o n  is also found in the replaced beds. Al l  of the 
replaced beds are of  greater hardness than the surrounding limestone or 
do lomi t ic  limestone but no s i l i c a  coarse-grained enough to be i den t i f i ed  
as such was seen. Ana ly t i ca l  resu l ts  show a wide va r i a t i on  in the amount 
of s i l i c a  present. In add i t ion to the above, minor amounts of manganese 
staining~ iron s ta in ing ,  and bleaching were found with scattered traces 
of l imoni te  a f t e r  py r i t e  and no su l f i des .  Copper values are low (below 
45 ppm) and do not show a s i g n i f i c a n t  ( i f  any) enrichment in the re- 
placed beds compared to the rock above or below. 

Seven separate replaced beds were found throughout the Escabrosa lime- 
stone in hole DCA-IA. One bed had a stratigraphic thickness of 19 feet 
but the remaining six beds were all less than 8 feet in thickness. The 
upper portion of the Martin limestone contained no replaced beds but 
the lower portion (from a depth of 5595 feet to 5757,5 feet) was about 
85~ replaced as described above. 

The alteration of carbonate rocks as described above has been observed 
as a fringe effect of the bedded replacement deposits at the Magma 
Mine (J. D; Sell, oral communication). It is not known how far this 
fringe effect extends from commercially mineralized areas but it is 
thought to be a considerable distance. • 

O 

Porphyry Copper Mineralization 

Of major consequence in the Superior East drilling is porphyry copper- 
type mineralization which is found in Precambrian Pinal schist and/or 
Laramide intrusive rocks in three widely spaced drill holes. Drill holes 

.~A-I and A-4 intersected weak alteration and mineralization in Pinal schist 
and quartz monzonite porphyry with Pinal schist respectively. Drill hole 
A-2 intersected intensely altered Pinal schist and porphyritic quartz 
monzonite with weak to strong mineralization. 



0 
• . ~ ' ~ ! J ~  ii~ 

Pinal sch is t  from hole A-1 shows only  weak a l t e r a t i o n  and m ine ra l i za -  ~ 
t i on .  The sch is t  was ox id ized  to a depth o f  1771 fee t  and the ox id ized  -:-:~ 
portion of the schist (1585-177l feet) is weakly argillized in the form : 
of thin argillic layers along fractures and foliation planes. Since ~ 
this alteration does not persist into the sulfide zone, it is probably 
supergene in nature. Bands of silica flooding less than I/4 inch thick 
are found related to fractures near the base of the oxide zone and traces 
of specularite and l imonite after pyrite are found from 1585 feet to ~;~,~ 
1717 feet. From 1717 feet to the base of oxidation (at 1771 feet), 
!/2% t o  1% l imonlte a f t e r  p y r i t e  was seen. (Unless otherwise noted, ~~;"~: ~: 

est imates o f  s u l f i d e  content  w i l l  re fer  to volume percentage.)  The in -  
.creased l eached  Slulf ide c o n t e n t  in t he  lower p a r t  o f  the  o x i d e  zone " : ~  " • 

c o r r e s p o n d s  wi th  the  weak s i l i c a  f l o o d i n g .  The s u l f i d e  m i n e r a l i z a t i o n  
is d e f i n a t e l y  f r a c t u r e  c o n t r o l  led as o n l y  minor d i s s e m i n a t i o n  was s een .  

Alteration in the sulfide zone increases with depth but the overall 
intensity is still only weak. Weak silica flooding related to fractures 
is found throughout the sulfide zone. Secondary chlorite is also found 
on fractures. From a depth of 2018 feet to the bottom of the hole at 
2129 feet, thin quartz-sericite-chlorite selvages on fractures are common 
along with thin quartz veinIets. The quartz veinlets make up 5"I0% of 
the rock from 2018 feet to 2129 feet. The pyrite content varies from 
traces to I-2% and traces of chalcopyrite are also found. The sulfide 
content does not show an increasing or decreasing trend with depth. The 
sulfides are mainly on or related to fractures or in quartz veinlets. 
In general, the structures which control sulfide mineralization are ran- 
domly orientated but a slight preference for flat fractures may be present. 
The small amounts of chalcopyrite which were seen were generally marginal 
to pyrite relative to the controlling fracture or veinlet. 

A number of samples from the schist were assayed and the results are 
shown in Appendix l, Log I. Visually, the best chalcopyrite occurred 
from 1940 to 1955 feet. This zone contained the highest assays in the 
schist (0.06% Cu for 1940 feet to 1950 feet and 0.04% Cu for 1950 feet 
to 1960 feet). The average copper content for samples from the oxide 
zone was 0.01% while samples from the sulfide zone averaged 0.026%. The 
molybdenum content of the schist is also low. Only one sample assayed 
over 0.0015%. 

O 

Drill hole A-4 penetrated 84 feet of weak porphyry copper-type mineralr- 
zation from 6580 feet to the bottom of the hole at6664 feet. From 6580 
feet to 6610 feet the rock is Pinal schist which is intruded by thin 
Laramide quartz monzonite porphyry dikes. The schist and the quartz 
monzonite porphyry are weakly argillized and chloritized (including 
secondary chlorite on fractures). Irregular quartz veinlets (up to 5% 
of the rock) cut both schist and quartz monzonite porphyry. Sulfide 
mineralization in the form o~ pyrite, chalcopyrite and moIybdenite is 
found in both rocks along with traces of specularite. The total sulfide 
Content of the rock is estimated to be I% by volume with pyrite and chal- 
copyrite in approximately equal proportions. Most of the sulfides are 
found in the schist as disseminations and in or associated with quartz 
veinlets. One seven inch thick quartz vein with strong chalcopyrite was 
found at 5506 feet. 
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The inclusion of schist described above is bottomed at 6610 feet by a 
45 ° dipping fault, The Laramide quartz monzonite porphyry below the 
fault is similar to the dikes above the fault, It is weak to moderately 
altered with weak to moderate argillization of feldspar phenocrysts 
(some in groundmass also), weak chloritization and traces of sericiti- 
zation. Thin quartz veinlets are very poorly developed above 6644 feet 
but make up 5% of the rock below 6644 feet. Salmon colored limonite 
staining is found in quartz veinlets and feldspars (especially below 
6644 feet). Pyrite, chalcopyrite, molybdenite, and specularite are found 
mostly on fractures and in quartz veinlets with minor dissemination. 
The total sulfide content is estimated to be about I/2% by volume. 

Assay results (see Appendix l, Log 3) from A-4 are low except for one 
sample which contained the high grade quartz vein mentioned above. The 
assays do verify that the schist contains the best mineralization. The 
schist averages 0.38~ copper or 0.17% copper if the sample with the high 
grade quartz vein is eliminated. The quartz monzonite porphyry averages 
only 0.04% copper. Only one sample assayed more than 0.0045% (45 ppm) 
molybdenum and it was only 0.0122%. 

The most encouraging porphyry copper type mineralization found to date 
in the Superior East project is from drill hole A-2. (Note; The writer's 
first hand knowledge of the geology of the drill hole exists to a depth 
of 4513 feet. This report will include only information up to that point 
in the drilling of the hole, Which was lost at 4521 feet with eight feet 
of core unrecovered, along with a core barrel and several hundred feet 
of rods. It is not felt that the conclusions drawn below will be greatly 
effected by drilling which took place after my leaving the project.) 
As described in the STRUCTURE section, brecciated Laramide porphyritic 
quartz monzonite with Pinal schist inclusions was found as a slide block 
over Pinal schist which is intruded by porphyritic quartz monzonite 
dikes. 

Alteration in both the quartz monzonite and the schist may vary rapidly 
in intensity and alteration type. The overall intensity of alteration 
in the drill hole is moderate to strong. The quartz monzonite contains 
argillization, silicification, and quartz-sericite alteration. Argillic 
alteration is always at least weakly developed. It is the most pervasive 
alteration type and generally the only alteration type in the less well 
altered intercepts. In the weakly altered areas, the original texture 
is visible but plagioclase phenocrysts are destroyed and the groundmass 
is partially clouded. Biotites remain intact in the weak argilllc 
alteration and can be identified through moderate argillization. Sil- 
icification varies from weak to strong in intensity and usually replaces 
the groundmass. Quartz-sericite is the dominant alteration type when 
the overall rock alteration is strong. The quartz-sericite is often 
related to fractures and commonly occurs in pod shaped bodies. In the 

:oxide zone (base of oxidation is at 4314 feet), the quartz-sericite is 
often coarse-grained. Quartz velnlets (of random attitude) are common 
in the quartz monzonite and may make up I0% of the rock. The overall 
intensity of alteration in the quartz monzonite shows no vertical zon- 
ation except that below the flat fault (4288-4295 feet), quartz-sericite 
alteration is not as well developed as above the fault. 
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Alteration in the schist varies from weak to strong. The main alteration 
types are si]icification and quartz-sericite with lesser amounts of argil- 
lization and chloritization. In the upper part of the oxidized zone 
(above a depth of 4226 feet), the schist is usually strongly altered with 
the texture only faintly visible and quartz-sericite being the main 
alteration type. In the lower part of the oxidized zone, the texture 
is clearly visible and secondary silica and chlorite are the main alter- 
ation products. Below the flat fault (4288-4295 feet), the schist is 
thought to be strongly altered even though fresh(?) biotite is abundant. 
The fresh looking biotite occurs in thin layers (usually less than 0.5 
mm thick) which alternate with thicker layers (l.O mm or more) of quartz. 
The banding of the rock does not appear to be the normal schistosity 
but is probably the result of total recrystallization and probably the 
addition of secondary silica. Minor argillic and quartz-sericite alter- 
ation are found in some of the bands and on cross cutting fractures. 
From 4471 feet to 4509 feet, the schist is intensely altered with quartz- 
sericite and argillization (probably in relation to some local strong 
quartz veining). Quartz veining is common in the schist and abundant 
in the interval 4321 feet to 4509 feet where over I0% of the rock may 
be quartz veinlets. No preferred attitude was found for the veinlets. 
Two or three separate ages of veining were found to be present. 

Mineralization above the flat fault (4288-4295 feet) is almost totally 
oxidized but the leached cavities indicate that the total sulfide con- 
tent of the rock averaged I% to 3% by volume. The quartz monzonite 
appears to have been a slightly better host than the schist for sulfide 
mineralization. Numerous pods of unoxidized sulfides were found con- 
taining pyrite and chalcocite replacing pyrite but no chalcopyrite or 
bornite were seen. Both sulfides were found on fractures and in dis- 
seminations. The better sulfide mineralization is related to the better 
quartz-sericite mineralization. The chalcocite is unusual in occurrence 
in that it is shiny and has a good metallic luster. Its color is steel 
gray but tinges of red are seen on oxidizing edges. Microprobe work has 
identified minor amounts of hematite occurring with the chalcocite. The 
chalcocite is definately supergene although partially replaced pyrite 
or chalcopyrite is not seen. 

The bulk of the rock is oxidized and contains limonites which are dif- 
ficult to interpret. They are hematitic in nature but most dE not have 
the good "live" texture expected from chalcocite. The limonites commonly 
fill voids and fractures. Intense brecciation which occurred after super- 
gene enrichment appears to have redistributed a certain amount of the 
limonites and obscured their original nature. In addition, minor amounts 
of specularite were found which may be contributing hematitlc limonites. 
It is felt that a good portion of the limonites have oxidized from chal- 
cocite and that this leached capping represents a chalcocite blanket from 
the interior of a porphyry copper deposit. This is evidenced by the 
amount of chalcocite found in unoxidized remnants and by unoxidized chal- 
cocite filled fractures which can be traced into the oxidized equivalent 
containg hematitic limonites which are typical throughout the oxidized 
zone. 
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Minera l i za t ion  below the f l a t  f a u l t  should not necessar i ly  co r re la te  
wi th that above since l a te ra l  displacement has taken place. The rock 
is ox id ized to a depth of 4314 Feet. M inera l i za t ion  below the f a u l t  
consists of py r i t e  and born i te  wi th cha lcoc i te  replacing both su l f i des .  
Traces of cha lcopyr i te  were found in a quartz monzonite dike (4509-4513 
fee t ) .  The to ta l  su l f i de  content averages about 1% by volume with 
py r i t e ,  born i te ,  and cha lcoc i te  occurr ing in approximately equal quant i -  
t i es ,  All sulfides are very fine-grained and occur in quartz veinlets 
and in fine disseminated grains (often in alteration bands in the schist). 
Mineralization does not appear to favor one rock type over the other. 
Two short intercepts of locally strong mineralization (see Appendix I, 
Log 2: 4480-4490 feet and 4500-4510 feet) were found t~-be related to 
strong quartz veining. 

Assay results for A-2 are shown with the geologic log (Appendix l ,  Log 2). 
The oxidized upper plate of the slide block averages only 0.06% copper 
with some erratic values up to 0.30% copper corresponding to unoxidized 
pods with remnant chalcocite mineralization. The lower plate averages 
only 0.12% copper from 4295 feet to 4340 feet but" the interval from 4340 
feet to 4480 feet ~J~0,_~eet) averages 0.40% copper. The bottom of the 
hole, 4480 feet to ~+~-p'l=(9"feet, averaged l.~8% copper due to the high grade 
quartz veins mentioned above. Molybdenum values are anomalous but not 
high throughout the hole. 

Exotic Copper Mineralization 

Exotic copper mineralization was found in substantial amounts (often in 
excess of 0.50% copper) in the lower 1400 feet of the Whitetail conglomer- 
ate in d r i l l  hole A-4 and in lesser amounts (usually averaging less than 
0.15% copper) in d r i l l  holes A-2, A-5 and M-IA. The bulk (at least 90%) 
of the minerlaization is in the form of native copper with cuprite making 
up most of the remainder. Malachite is found in trace amounts in several 
holes and chrysocolla with tenorite is well developed in a local area 
of the limestone slide block in hole A-4. 

The bulk of exotic copper mineralization is found in the conglomerate 
but several occurrences in the older rocks were also seen. The most 
notable of these rs the limestone slide block in A-4 which was well 
mineralized throughout and contains one th i r ty  foot intercept which 
averages 10.00% copper. In addition, the replaced and altered limestone 
beneath the Whitetail in A-4 is mineralized and the quartz monzonite 
slide block in M-IA contains traces of native copper near the top and 
base. 

The native copper is found as small grains and thin disseminated flecks 
up to l.O mm in diameter and as sheet-type masses which vary in thickness 
from less than 0.5 mm to about lO mm. The small grains and flecks are-~ 
found disseminated in the matrix of the conglomerate, on the interface 
between the matrix and clasts, and disseminated on fractures in clasts. 
Th~ sheet-type masses are found wrapped around clast borders, along fractures 
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in the clasts and to some extent, in the matrix (usually as an extension 
of a sheet which occurs in or wrapped around a clast). The native copper 
minerali±ation is found in or around all types of clasts but certain 
clast types seem to be favored more than others. Diabase is a good host 
in holes A-4 and M-IA but schist seems to be preferentially mineralized 
over diabase in A-2. In drill hole A-2, the schist is mineralized with 
thin flecks oriented parallel to schistosity while in the other holes, 
the copper occurs mainly as sheets cross-cutting schistosity. While, 
in general, schist clasts are fair|y well mineralized in A-4, the numer- 
ous schist conglomerates near the bottom of the hole are only weakly 
mineralized compared with the surrounding canglomerate. The most 
spectacular minera l iza t ion  occurs in mudstone.clasts~whlch are only 
found below 6000 feet  in A-4. Limestone c lasts a r e  usual ly  not well 
mineral ized. Isolated occurrences of nat ive copper with c a l c i t e ,  gypsum, 
or l i gh t  green clay are also found. 

From the above descr ip t ion ,  i t  is apparent that  the copper was not t rans-  
ported in so l id  form along with or in the c lasts of the conglomerate. 
Although cer ta in  rock types are p r e f e r e n t i a l l y  mineral ized over o thers ,  
the copper was not seen to be replacing spec i f i c  ~ inerals  w i t h i n  the 
the c las t .  The only exception to th is  rule was found in several mineral-  
ized quartz monzonite c las ts  in which the nat ive copper was found to 
replace cha lcoc i te .  

Cupri te is found as b r i l l i a n t  red c r y s t a l l i n e  grains and as red earthy 
mater ia l .  I t  usual ly occurs as a th in  paint  on c las t  borders and in 
the matr ix of the conglomerate. The s t rong ly  mineral ized l i t h i c  t u f f  
(5083-51]2 feet)  in A-4 contains cupr i te  on f rac tures and as th i ck  (up 
to 2.0 mm) coatings around small l i t h i c  c las ts .  In places, a l i g h t  
greenish c lay mineral is found with the cupr i te .  The bet ter  cupr i te  
minera l i za t ion  is r es t r i c t ed  to the upper ha l f  o f  the best minera l iza-  
t ion in A-4 and in the s l ide  block in A-4. 

The minera l iza t ion in the limestone s l ide block is anomalous in nature. 
Most of the in tercept  (6339-6448 feet)  is brecciated limestone which 
contains some l i gh t  green c lay  in the matr ix .  Native copper and traces 
of malachite are found in the matr ix  and in d i rec t  contact wi th the l ime- 
stone. A mudstone bed is found from 6386 feet to 6396 feet .  I t  is 
s t rongly  mlneral ized with nat ive copper and cupr i te  and traces of t eno r i t e  
and malachite. Beneath the mudstone (from 6396 feet  to 6408 feet )  
abundant chrysocol la wi th minor cupr i te  and teno r i t e  are found to replace 
limestone. 

Assay resu l ts  are shown on each geologic log. (All  samples are not 
l i s ted  in the logs since the logs were shorted in places to conserve 
space. Al l  samples are l i s t ed  in separate assay resul t  reports which can 
be found in the f i l e s .  None of the areas which were omitted from the 
logs containd s i gn i f i can t  m ine ra l i za t i on . )  The en t i r e  sect ion of White- 
t a i l  (2470 fee t ,  including the quartz monzonite s l ide  block) in M-IA 
averages 0.074~ copper. The best intercept  of any length (150 feet)  
occurs in the conglomerate member and averages 0.154~ copper. In hole 
A-2, the en t i re  1900 foot  sect ion of  Whi teta i l  averages 0.055% copper and 
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the best intercept is 624 feet of O.ll% copper. No assays were run from 
hole A-5 but visual estimates indicate that the Whitetail intersected 
to' date averages less than 0.05% copper. Very encouraging assay results 
were found in hole A-4. The entire section of Whitetail (4351 feet in- 
cluding the limestone slide block) averages 0.295% copper. The White- 
tail above a depth of 5080 feet averages only 0.075% copper while the 
Whitetal] below 5080 feet averages 0.745% copper. A number of good, 
high grade intercepts are found in the lower section. 

The origin of the exotic copper in the Whitetail is an intriguing 
question. The method of transport of the copper into the Whitetail 
basin must have been by meteoric waters via oxidation of a large surface 
deposit or deposits. Deposition of this copper in the Whitetail, in 
the form of native copper, must have taken a special set of physical and 
chemical conditions. In his report on this topic, F. T. Graybeal (May 
31, 1972) proposes a model for a reasonable set of conditions which 
would explain this interesting deposit, 

The source for the native copper is unknown but several possibilities 
exist. These are: 

I. A porphyry copper deposit which might be burried under the 
dacite east of the Devils Canyon fault. 

2. Any of the deposits in the Castle Dome-Miami-lnspiration com- 
plex of porphyry coppers. 

3. The Copper Springs alteration zone (southeast of Castle Dome) 
which may be the eroded root of a large copper deposit. 

4. The Ray porphyry copper deposit south of the project area. 

EXPLORATION POSSIBILITIES 

O 

Three good exploration possibilities exist for the Superior East project. 
The primary target is still porphyry copper mineralization wi~h signifi- 
cant secondary enrichment. The drilling completed during 1971 and to 
date in 1972 indicates the probability that such mineralization exists 
and where it might be found. The alteration and mineralization inter- 
sected in the schist in hole A-l indicates that i~ may be on the fringe 
of porphyry copper mineralization at best. The occurrence of altered 
and mineralized schist and quartz monzonite in the bottom of hole A-4 
is difficult to interpret. The low total sulfide content and lack of 

:good alteration or strong pervasive mineralization is discouraging. 
On the other hand, the porphyritic nature of the rock and the mere pre- 
sence of this ty0e of alteration and mineralization are significant. In 
this case it would seem just as valid to argue that this intercept came 
from near the center of a porphyry copper deposit at depth as it would 



be to argue that it came from fringe type alteration. Sections L-L' and 
E-E' illustrate how this intercept in A-4 might be at least 1000 feet 
below the eroded surface of the intrusive (and thus, in a deep portion 
of a potential porphyry copper deposit~. The alteration and mineraliza- 
tion found in A-2 is definately from porphyry copper-type mineralization. 
The leached capping found above the thrust fault probably oxidized from 
a secondary chalcocite blanket of ore grade from near the center of a 
deposit. Below the thrust, the unoxidized schist contains marginal 
mineralization which probably comes from near the edge of the ore zone. 
The probable configuration of the Schultze granite as shown on Attach- 
ment I indicates that the leached capping found above the thrust fault 
in A-2 must have come off the main intrusive mass from the south, south- 
east, or east. The primary exploration target developed in the current 
phase of the Superior East project exists to the southeast of drill hole 
A-2 where porphyry copper mineralization is likely to be found. In 
add i t ion ,  the northwestern contact of the Schultze grani te  between A-4 
and DCA-3 is of  prime in te res t  for  the same reason. 

The second major exp lora t ion p o s s i b i l i t y  concerns, the deeply burr ied 
exot ic  copper minera l iza t ion  found in hole A-4. In A-4 the in terva l  
from 5680 feet to 6540 feet (a to ta l  of 860 feet)  contains an average 
of 0.98~ copper. The conclusion one can draw from th is  f igure  is obvious. 
This occurrence may be a copper deposit of major magnitude. Since l i t t l e  
is known of the o r ig in  of th is  occurrence, i t  is d i f f i c u l t  to est imate 
a probable size for  the deposi t .  No matter what the mode of o r i g i n  for  
th is  deposit is thought to be, the size of the deposit must be of  major 
proport ions. 

A third exploration possibility is for bedded replacement deposits in / 
the Paleozoic sediments. The fact that replaced (although unmineralized) ~ 
sediments are found in A-4 leaves open the possibility that this type of 
mineralization might be found between Magmaes #9 shaft and A-4. In 
addition, the area around A-5 would hold similar possibilities. 

RECOMMENDATIONS 

A number of  explorat ion p o s s i b i l i t i e s  have been discussed above. Since 
a l l  three targets would require an extensive amount of deep expensive 
d r i l l i n g ,  the most a t t r a c t i v e  target  should be chosen and d r i l l e d .  I t  
is f e l t  that the most a t t r a c t i v e  target  at Superior East is in the search 
for  enriched porphyry copper minera l i za t ion .  I t  is recommended that  f u r the r  
d r i l l i n g  be done in the v i c i n i t y  of hole A-2 in search for  ore grade por- 
phyry copper minera l iza t ion .  Because of the expense of the d r i l l i n g ,  i t  
is recommended that  three holes be d r i l l e d  in the next phase of exp lor -  

-a t ion .  These holes should be spaced on a 1500 foot  gr id and located 
south, southeast, and east of hole A-2, 

RBC:sg 
attach, 

Robert B. Cummings 
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FIGURE 2 

GENERALIZED GEOLOGY OF DRILL HOLES - SUPERIOR EAST 
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G 2 O L O  31C L O G  

Dri ii Hole A-l 

PROJECT S u n e r i o r  East 
SWI/4~ SEI/4, Sac. 2 Rotary 419171-4127/71 

Lo¢otion.T I S, R 13 E Doles Drilled Core 7/15/71-8/12/71 

Pc ge _ . J . _ a . £ _ 2 ~  

Total Depth 212~ 
I, 

Collar Elevat ion..4720 Logged By. R. B, Cumminqs 
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D E S C R I P T I O N  

DAcITE (Td~. Welded ash flow tuff. Abundant fine to mad. grained phenocrysts of q u a r t z ,  
f e l d s p a r ,  & b i o t i t e  in  a I t .  c o l o r e d  a p h a n i t ~ c  groundmass.  L i t h i c  c l a s t s  & pumice 
f ragmen ts  are  common. C o l o r  o f  the  d a c i t e  is  orange f rom the s u r f a c e  to  1100' & brown 
from 1100' to  1250' B lack  v i t r o p h y r e  occu rs  from 1250-1297.  Th i s  u n i t  i s  b l a c k  to  
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from 1297-1309.  

A L T E R A T I O N  8l M I N E R A L I Z A T I O N  

NOTE: Hole A-1 was ~ r i l l e d  to  
a depth of 130~ by air 
rotary drilling. The log to 
this point is based on 

2129 the h o l e  was core 
d r i l l e d .  

Td. Brn strongly welded vitric tuff. Groundmass dense, hard & aphanitic. Abundant pheno- 
crysts of qtz, plag, sanidine, & biotite. Numerous lithic clasts (up to 2") of dark 
silicified material. Many clasts are flattened. Tr. chalcedony on fractures. 

Td. Buff colored weld tuff. Not as strongly welded as above. Groundmass is not as dense 
~ a  ~ v ~  ~ , ~  t i ~  ~ ; ~ ;  ~ ] ~  - L  . . . . . . . .  ~ ~,,~, - ~ , ~ r ~ r y s t s  & ~ . . . . . . . . . .  ~ . . . . .  
gray, non-welded tuff 1473-1473.5. Contact w/p£pi-bx below is irregular. 

I~-tG.5 CACTUS BRECCIA (pCpi-bx). Matrix It. brick red (1373.5-1415) to It. reddish brn (1415- 95) 
& very fine grained. Matrix has a silty appearance (most Tw-cgl matrix looks gritty & 
muddy). Composition of matrix is mainly crushed qtz w/minor feldspar(?), biotite, magne- 
tite ~ FeOx. Ciasts sub-rounded ~o sub-angular, up to l~fi~ize, pooriy-so--67-t-~d & composed 
of 95% schist & gneissic schist & 5% Tqm & Tqmp. Abundant alteration of clases: sc-bleached 
w/up to I% FeOx --py; Tqm-strong qtz-sericlte w/2-4% FeOx-~-py & co. Clast:Matris = 60:40 
to 70:30. Minor vertical fracturing. Numerous thin soft crumbly zones. 

Sparce malachite in matrix & Tqm clasts. 

1495 pEp!-bx. Similar to bx above but matrix is reddish-brn to brn. Clasts sub-rounded to sub- 
angular, up to 6", well packed & I00% sc & gn-sc. Schist clasts'are not bleached but 
have traces of FeOx -)py. Clast:Matrix = 80:20. 

pEpi-bx. As 137~.5.-1495 w/It. reddish brn matrix but no Tqm clasts. 
WHITETAIL CGL. [Tw). Water lain lithic tuff. t.latrix fine to mad grained, brn to gray to IlL. 

green & tuffaceous. Clasts angular to sub-rounded up to 3", composed of sc, altered feld- 
spar(?) & j asperold. C-l-as~:~latrix - 50:50:-~S~a~=~H71g=25-=4~ .~%IT ,;low tuff ]532=-3:~. 
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GEOLOGIC LOG 
PROJECT. Superior East, 

L o c a t i o n  Da tes  Dr i l l ed  

Page- 2 of  2 

Total  Depth_ . .  Collar Elevatim.' Logged By:R~ B, Cumminqs 

Depth 
1700 

1750 

1800 

1850 

1 9 0 0  

1 9 5 0  

2000 

2050 

2iOO 

2150  

DESCRIPTION 

- | 

. (  

= 1717 

1771 

, ~ 8 0 7  

- 1909 

- 1940 

- -  2 0 1 ~  

p~pi. Shattered schist as 1585-1717. Schistosity 60°=90 °. Minor white qtz bands 
(metamorphic). Bx zones not as common as 1585-1717. 

l ~ p l .  Shattered sch is t  as 1717-71. S c h i s t o s i t y  30°-90 ~. 

l ~ p i .  Shattered sch is t  as 1717-71. Good bx 1811-23 & 1843-64. 

ALTERATION 81 MINERALIZATION 
From To 

ASSAY RESULTS 
Cv~/o Pb. % . Zn % 

Thin ( less than 1/4")  bands of  SiO 2 f l o o d -  1 
ing around f r a c t u r e s .  [ 
1/2 to 1~ FeOx - )py  on f r a c t u r e s .  [ 
Trccc py. 1 /2 - I~  p y - ~ / - q - t - z ~ s - ~ t  L . . . .  
1 741 - 4 7 .  

Wk Si02 f l ood ing  on f r a c t u r e s  ( favors f l a t  
f r a c t u r e s ) .  Minor c h l o r l t e  on f r ac tu res ,  
1-2~o py-most on flat fractures. Minor 

Wk Si02 flooding & chlorite on fractures. 
I/2~; py on fractures & w/qtz veinlets. 
Tr cpy @ 1877, 1884 & 1887, 

Wk selvages of qtz-sericite on fractures. 
Chlorite on fractures. Traces of py & 
cpy (1924-40) on fractures. 1920 

Wk qtz-sericite veinlets & fracture fillingR 1930 
be.st on f ! ~ t  f - r ~ E ~ t ~ r e - ~ - - W ~ - . c l ~ l o ~  . . . .  I_ 194~ 
fractures. 1950 
1% py on fractures & veinlets. (I-2% 19~0 
from 1940-55) Traces cpy-best 1940-55. 
Cpy usually marginal to py. 

Abundanot " th.~n qtz-sericite-chlorite selvages, 
5-I0~; qtz veinlets-random, Less than I/2 2030 
py. Tr. cpy. Tr. purple fluorite (?) at 
204  - ° 

p~;pi. Shattered schist as 1717-7l but only minor qtz-sericite chlorite so. Schistosity - 
45°to70 ° 

1750 

Abuadan_L_tk[ n_ qzz- ser i c.i t e _ - . ~  ] o _ r ~ l : e ,  s e  ] vage~ 
5-10% qtz v e i n l e t s .  I-2% I)Y & traces cpy 

I 6o . . . .  o . o )  

1830 0.01 

189o 0.01 

1930 0.02 
1940 0.02 
1950 0.06 
1960 0.04 
1970 0.02 

2040 0.02 

1820 

on fractures & in qtz veinlets. 

pCpi. Shattered sch is t  as 1909-1940. Numerous th in  bx zones 1960-2017. 

pCpl. Shattered sch is t  as ]940-2018. Sch i s to? i t y  600-90 ° . Frac tur ing  very s t rong.  
Numerous t h in  Dx zones  ~a~so bx at 2027-42). 

i PO~¢. p.~.pi_~ha.ttered sch is t  as~.038-2094. 

- -  2129 T.O. 

NOT.__~E: Al l  dips or angles of i n c l i n a t i o n  re fe r red  to in th is  log were r,:casured 
from a plane at r i g h t  angles to the axis of the core. The s t r a t i g r a p h i c  
column on the l e f t  side of  the page is meant to be a graphical  rep resen ta t ion .  
Dipping features (contac ts ,  e t c . )  are shown in t h e i r  t rue v e r t i c a l  pos i t i on  
~ n _Lb~.. ~Lgh t s i d~ ..q F£_ the co I vm.n._. 
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GEOLOGIC LOG 

Dril'i Hole A-2 

Total Depth 4 . 5 : ~  I 

PROJECT Supe r i o r  East 
I I E I , 4 ,  S E I / 4 ,  Sec. 22 Rotary 1/13/72-2/7/72 

Locat ion T 1 S , :R  ] ~  E Dates Drilled Core 2/21/72-_,~/1,9/"t~ 
Collar Elevation 4340~ Logged By P'. B. Cumminqs 

Poge 

'q V 

'q ~ ' I  
I 

P 

P 
V 

V 

V 
i 

i~lum," 

:olwWalm¢ 
/ 

V 

- ' . ' , 4 -  
'.V ; "o" 

I I 11 
Col~ I 

~ond~n,~l I 

. . . . . .  . i  

ConCcnsad I 

. . . . . . . . .  t 

. . . . . . . . . .  i 

NOTE : 

1330 

From 

..... J_98g 2D2 l 

2052 

D E S C R I P T I O N  

DACITE (Td) welded ash flow tuff. Abundant flne to medium grained phenocrysts of 
qtz, feldspar, & biotite in a It. colored aphanitic groundmass. Lithlc clasts 
& pumice fragments are also con~on. Color is as follows: O- 720 gray 

720-I120 orange 
.... l ~ 3 0 b r ~ z n  

A t h l n  v i t r o p h y r e  u n i t  occurs  w i t h i n  the brn d a c i t e  from 1225' to  1231' The 
v l t r o p h y r e  is  b lack  to  dark  g ray  g l ass  w /minor  p h e n o c r y s t s  as above.  The 
basal  u n l t  o f  ve ry  f l n e  g ra i ned  unwelded t u f f  occurs  from 1302-1330.  

A l l  d l p s  or  ang les  of  i n c l i n a t i o n  r e f e r r e d  to  in t h i s  log were 
measured from a p lane a t  r i g h t  ang les  to the a x i s  o f  the c o r e .  

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

The st rat igraphic column on the le f t  side of the page is meant 
to be a graphical representation. ~pping features (contacts, 
etc.)  are shown in thei r  true ver t ica l  posit ion on the r ight 
side of the column. 

- 2oao 

EARLIER VOLCAIIICS (Tev). Very fine grained dark gray to black andisitic basalt. 
Some red to reddish brn andesitic basalt occurs between I~90"1955. 

) ! o r e  : Hole A-2 was drille~ by air rotary drilling 
t~ a d0pthof 407~' .... This log to that pain 
is froal rotary cuttings and spot cores from 
2559-74 and 3540-50. 

: ' - - - - -~--  2425 
C: • . ~j -I 

:9 . : ,  L .... 

WItlTETAIL COI|GLOtIERATE (Tw). Lithic tuff, mudstone, & minor col. Lithic tuff is 
fine grained & It. green in color. Hudstone is It. tan to dark brn, flne 
grained, somewhat gritty & tuffaceous. Cgl contains mostly sc clasts. Lithic 
t~-f--4~-.pc-e~lo~m-i-r~ant--~J<---~yf, e-4Er-o~i 2020-230~. .... 

Hinor celadonite f i l l e d  amygdu les .  

Sparce native Cu in sc clasts. 

2021 

2052 

---2390_ . . . . . . .  

2422 

2452 

2081 

A S S A Y  R E S U L T S  
,, Cu ='~ 

Tr 

0 .02  

To . - .  

O.01 

..... 2_422 . . . . . . . . .  0_._03 

2452 0.03 

O .O4 

0.04 

_.- 4 

Weighted Ave. 
% Cu 

Tw. Cgl. Hatrix tan to brn, flne grained, muddy, gritty & tuffaceous. Clasts 905 sc,Traces of native Cu in sc. clasts. 
& I0% db, qtzite & qm?? Alteration In clasts common. 

0 o I 

O " O f  
2482 

2484 

2515 

i, 

- - 2 0 2 1 ~  
I 

215L~@_ .... 
0.01~ Cu 

I 
- - 2 2 3 6 - -  

732 ' @ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ._0_g .cu . 
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GEOLOGIC LOG 

Dril l  Hole A-~ 

Total Depth 

PROJECT~ Superior East 

Location 

Collar Elevation 

t 

Dotes Drilled 

Logged By R. B. Cummings 

Page ~ a t  h 

DESCRIPTION ALTERATION & M I N E R A L I Z A T I O N  
From To ±, ~ . . . .  

o o 

o 
o 

(;, n 

2810 Tw. Conglomerate. As 2425 to 2810. But clasts 80% sc, I0~ db, & 10% qm & qtzlte. 
Alteration of clasts common to abundant. 

Sparce native Cu in sc & db clasts. Sparce 
malachite and cuprite from 3339-3459. 

5459 Tw. Conglomerate. Matrix - little or no matrix seen in cuttings. Clasts mostly qmp 
(fine grained w/some clear qtz eyes). Minor so. Alteration of clasts is 
abundant. 

Sparce native Cu, cuprite & malachite. 

I!OTE: This interval may be a slide block of qmp. 

- / 7 - - 1 - 3 5 4 0  

o l 
a 

q l  

Tw Conglomerate. Hatrix is red to reddish brn, fine nrained, gritty and tuffa- 
ceous. NoteF spot core-taken from 354-0-3550 showed tuffaceous ma'trix w/ 
abundant lithic clasts of mudstone & some rounded qtz. Clasts are 90% sc, 
& I0% qmp. Alteration is common to abundant. 

Sparce native Cu, malachite & cuprite. 

0 
0 

. . . . . .  ~ 3 9 2 0  
/ I 

" ~ '1  
/.. I 

. . . . . . . . .  / 1  

/ I-I 
I 

QUARTZ MOIJZOIIITE PORPlIYRY (Tertiary?) (Tqm). Fine to medium grained qtz monzonite 
porphyry. Visible in cuttings are fine grained plagloclase laths in parallel 
to sub-parallel allignment, fine grained biotite & some qtz eyes. Some schist 
i no~u.s..i~r~s~. ). 

/~od t o  strong alteration4silicification, argillic 
alteration of plagioclase, & coarse grained 
atz-sericite. Traces of disseminated specularite 
& c¢.(?). 

2787 

2818 

3400 

3425 

- 3 4 5 5  

2818 

ASSAY RESULTS 
C~ % M.o ppm 

2848 

~878 

3425 

3455 

3490 

_ _]4.90 . . . . . . . . .  _1522 __ 

3522 

- 35s0 
3561 

3550 

3561 
3552 

, _ j 6 2 2  

3935 

3964 

3595 

_ _ 4 9 2 _ L  . . . .  

0.05 

0 .02  

0 . 0 5  

0.17 

O.IO 

0.07 

0.05 

Weighted Ave. 
%Cu 

7 3 2 '  @ 
0.04% Cu 
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DESCRIPTION 

iTgm & Pinal Schist (pCpi~__T~Lm is It. tan, med. grainedqtz monzonite w,' slinht 
/ tendancy towards porphyritic text. Plagioclase laths ~p to-270-n~m,~ine .... 
/ shreddy biotite, minor rounded qtz eyes, & rare irregular k-spar phenocrysts 

-4075-- are seen along w,'fine grained qtz & feldspar. Hiarolitic cavities are common. 
Fine grain biotite sc from 4110-20. Strong random fracturing. Brecciated- 
post mineral. Sir FeOx on fractures. 

41;>0 

- 4166 

4208 

Tqm & minor pCpi. Tgm probabIy similar to above. Texture only faintly visible. 
pCpi is biotite sc inclusion 4158-66. Relict schistosity-20 °. Thin Tqm dike- 
let @ 4163. Very sir brecciation. Clasts generally angular-minor rounding. 

Tqm & minor pCpi. Rock types as above. Sc inclusions @ 4182-88 & 4203-0~. V/ell 
fractured & brccciated (not as str. as 4120-6~). Argillized Tqm has sheared 
& granulated appearance. Fault gouge @ 4203-60~ Flat gouge-bx @ 4233-0~. 

Tqm & pCpi. (equal volume of Tqm & pCpi~ Tqm @4226~32, 36-43, & ]~8-75.Tqin as 
above except 4226-32 which is fine grained w/aplitic texture. Contacts be- 
tween Tqm & pCpi are intrusive-40°-70 ° & bx. pCpi is as above. Schistoslty 
is flat to gentle. Sir fracturing & brecciation in both rocks. Some rounding 
of clasts. TRm sheared & granulated. Gouge-bx zone 4260-62. 

ALTERATION & MINERALIZATION 

Stron~ alteration. Variable-wk to str qtZ-serlcite & 
silicification & [nod to sir argillization. Q.tz- 
sericite has It. greenish cast, is often related to 
fractures & is often coarse grained, l.lk to sir qtz 
veinlets. Traces cc;str ? ~375 & 4091-82.5. Tr py 
on fract & dissem. FeOx~sulf = I% fro m_4075-89 & 
4110-20. Rest = 2-3% (In part after co.) 

Sir. qtz sericite. Str silicification (sill.) & qtz 
veining from 412~-31. Traces py & cc. (Sir-co on 
fract. & as thick disseminations-4121-2~) 2-3% 

Hod to str argilIization & wk-s~r qtz-sericite. Wk- 
str qtz veinlets. Traces of cc. I-3% FeOx~sulf 
(cc. in part) Best FeOx~sulf in qtz-serieite. 

Hod to  str argil-lization & silicification(siif) w/w~ 
qtz-sericlte in Tqm. ~ik-str sill. in sc.-biotite 
in part replaced by chlorite & may be rxl'ized. 
Sill. occurs as bands (may be rxl'ized. ) between 
bands of biotite, t lad-sir Qtz veining. Traces of 

--specularite. FeOx~sulf is T~or less from ~2-0-~, 
3-5~ @ 42~2-75, & I-2~ @ 4275-88. 

From 

4027 

- 4 0 5 5  
4076 
4078 
408o 
4090 
4100 
4110 
4120 
4130 
4140 

-4150 
4160 
4170 
4180 
4190 

-4-200 
4210 
4220 
4230 
4240 

-C250 
4260 
4270 

-4288 pCpl. Sc as above. Flat Fault Zone. Sir gouge~bx C4288-90. Sir gouge @ 4290-91. Schist altered as above w/I-2% FeOx~sulfides. 4280 
- t - ' /  .................. -4295~__ Thi~ ~ne maT_j~ the base of intense oxidatLon & hrecciation; 4290 
x ~. 42n5-4314 WI: argillization 4300 • _ t  "Tqm as above (see description 4075-4120) from 4295-4314. Shearing & crushing cam- Hod to sir argillization . . 

- I  _/= __ man. From 4314-2l Tqra is salmon colored & fine grained w/2% biotite & 5-I0% 4314-21. Traces of qtz-sericite on fractures. Trs. 4310 
-4321 k-spar(t) up to 3.0 mm in an aphanitic groundmass. This rock is not sheared of py, cc & specularite. Local sir cc & I% FeOx- 4320 

\ Ileither rock is brecciated, Only traces of oxidation below 4314. o sulf From 429.5-4314 4330 

! 

/'~ xpC_p__LvL/r,~inor Tqm. Biotite sc as above. Relict schistosity dips l~C)-~O . Tqln IS It. Str sill. in sc. Biotite has been recrystallized (?) 4340 
)& " .  ) tan & reed g r a i n e d  as d e s c r i b e d  in i n t e r v a l  I t075-4120.  D ikes  a t  ~3-3~-~-2. & & cro{,ided i n t o  t h i n  iayc-?S (most are-<-~x_5.~5,i)-which I 4 ~ 5 0  
I I 4410-17 (upper contact dips 50 ° & lower contact dips 80°). Several thin (l') alternate w/thicker layers(1.0~Im) of secondary & 4360 

I dikelets occur throughout interval. Rocks are fractured but not brecciated, recrystallized qtz. IIinor clays & sericite are 4370 
Found in some bands. Local str qtz-sericlte is 4380 

I ........ Found. Qtz veining abundant. 2 or 3 ages of veining 4390 ;I 
,...,~.~ are present. V~ets are usuaTl~-,Z.-5~.Z~. Tgm. wk To 11-~Ob 

str argilIic & minor qtz-sericite alteration, I/2 4410 
P Py, (below -2~. bar 4342) & ce are found. Cc is re- 4420 

, , placing py & bar. Py & bar are in veinlets & alter- 4430 
_it..__(_ . . . . . . . . . . . . . . . .  arian bands.  4440 

To Cu% 

4055 

4076 
4978 
4080 
4090 
4100 

A S S A Y  RESULTS 

0.04 

4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
421o 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 

0.04 
0.16 
0.18  
0 .14  
o.01 
0.02 ..... 
0,05 
0,30 
0,01 
0.01 
O.O1 
0.O1 
0.07 
Trace 
0.06 
-~:DT-- 
0.16 
o.26 
Trace 
0.O1 
0.01 
0.01 
O.O1 
0.O1 
Trace 

4310 Trace i 
4320 0 .22  
4330 0.20 
4340 0. Ii 
4350 0.37 

- d  ... . . . . . . . . .  

4370 0 .39  
4380 0.40 
4390 0.36 
4400 O .35 

.... -4~i I o -0-7~ 2 ................... 
4420 O.51 
4430 O.31 
4440 0.35 
4450 0.27 

Mo% 

66 

89"' 
36 
l i  
14 
26 
30 
12 
24 
33 
16 

34 " 

21 

32 
17 
14 

53 
25 
23 
15 

32. 

1 7  

11 

, I 
-(  I .... I ~ pCpi w/minor Tqm. Rock types as above 4321-4471. Tqm 0 44r)~- . ',tell fractured. 

-} 4471 gouge-bx w/rounded clasts @ 4498-4500. Fault Bx (well cer~ented) ~4504-707 

.X--l- I t |  I--I ........... Gouge Bx as 4498-4500 @ 4505-09 .  

............ .......... I .... Iiiii 

Sir qtz-sericlte, argillization & sill. Sir qtz veln- 44-0 4470 0.48 
lets esp 4485~89. I-2~ py, co, & bar wZtr cpy (?) 4470 4480 0.49 
in Tqn Sulfides in qtz veinlets & dl = ' • s ~ c r , 1 ,  na ted 4480 4490 2.40 
es12_ in qtzcsericite. Vcr Z s t r  CC @ 4434-~9. & bar. 4490 4300 0.42 
S 4505 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
1 2 /Tr  Au i 

". 07 Ag 

i 
r r  Au 
.04 Ag 

i . . . . . . . . . . . . . . . . . . . .  . . . .  

I 
Tr Au 
. i~  Ag 

I / 
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lO Ag - 

I 

Au÷Ag Weighted Ave. 
oz/ton /oCu 

405' @ 
O. 06~ Cu 
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140' @ 
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DESCRIPTION 

H o L E  

See last  page. 

ALTERATION & MINERALIZATION 
To Cu % From 

",,'~:,o " 4510 

ASSAY RESULTS 
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Dri II Hole A-4 

GEOLOGIC LOG 
PROJECT Su~erlor East 

SWI/~. SWI/4, Sec. 27 Rotary 5/I /71-~/21/71 
Location.T I S, R I..3 E Dotes Drilled Core 8 /17/71- I I /7 /71 

Page 1 of 8 

Total Depth• 6664' Collar Elevation ..... 4100 -- Logged By P,,B,Cummin~s .... 

D SCRIPTION ALTERATION MINERALIZATION 

DACITE (Td). Welded ash flow t u f f .  Abundant f ine to medium grained phenocrysts of  quartz 
feldspar & b i o t i t e  in a I t .  colored aphanit ic groundmass. L i th ic  c lasts & pumice 
fragments are also common. Color is as fo l lows: 0 - 570 - gray 

. . . . . . .  570 - I030 - orange 
1030 - 1975 - brown 

Two thin vitrophyre units occur at 1772-76 & 1970-75. They consist of black to gray 
glass w/minor phenocrysts as above. 

NOTE: All dips or angles of inclination 
referred to in this log were 
measured from a plane at right 
angles to the axis of the core. 
The stratagraphic column on the 
left side of the pa,~e is meant 
to be a graphical representation. 
Dipping features (contact, etc.) 
are shown in their true vertical 
position on the right side of the 

-1975 EARLIER VOLCANICS (Tev). Andesitic basalt. Dark gray to blk & very fine grained. 

column. 

-2133 WHITETAIL CONGLOMERATE (Tw). Mudstone, conglomerate & minor limestone. Mudstone, fine 
grained, muddy, gritty & slightly limy (tuffaceous in part). Conglomerate w/brn, mud- 
stone matrix & schist (so], qtz monzonite (qm),w~te to It. gray limeston@--(~a%/y 
as thin beds). 

Sparce to trace native Cu in matrix & 
clasts. 

-2920 Tw. Cgl. Matrix fine grained, muddy & gritty. Clasts 80% sc, ]5% db, & 5% qm. Minor 
alteration in clasts. 

Sparce to traces of native Cu in matrix & 
clasts. 

From 

2212 

. 28_ _8_ 

2920 
2923 

lo _C.u % 

2236 0.01 

. . . . . .  2 _ ~ 2 0  . . . . . .  0 . . , I _ 8 . .  

2928 O. 12 
2938 O. 13 

AoS, SAY RESULTS 
Cu Yo 

Weighted Ave. 
% Cu 

.... 221~2 .... 
573' @ 

0.05% Cu 
--27~5 

353 ' @ 
0. 125 Cu 
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/j t ~7,~*, );.'.': 
i::~.~ ~:~i;: 

DESCRIPTION 
From 

NOTE: Coring started at 3593. To this point the log was 
i~trepretted from rotary cuttings and spot cores 
at 2703-37 and 3092-3119. 

--3593 Tw. Unsorted cgl. Matrix fi~e grained, dark brn tO gray-brn) gritty, muddy & s] ightly l imy 
..... in sp~'~J~--t=~a-Et~subrun~=d tu sub-dmgula, , i',oi.'~riL Lo-~-8" iz, ~4~ze, & co,7,posed of 

85% sc & 15% db. Minor al:eration in clasts (epidote in db & 2-4~ Fe0x -~py. in sc). 
Clast:Matrix = 60:40 w/several well packed zones (80:20) at 3593-99 & 3637-41. Reddish 
brn matrix 3641-42. 

3642 Tw. Poorly sorted cgl. Matrix as above. Clasts as above but composed of 80% sc, 20% db 
- & traces o f " ~ m . ~ ? ~ ~ T ~ - - ~ ? n m o n  ( 2 0 % ~ - t h e  sc) .  Cl~as-t;,'~trix ~"60T4 .0-;--Several 

th in  zones of wel l  sor ted,  ',,,'ell packed cgl are present.  Clasts are no larger  than 2" 
and c l a s t : M a t r i x  = 80:20. Ya t r i x  from 3804-08 is l i g h t  gray & tu f faceous.  , 

'--3~8 Tw. Lith]c tuff .... ~,rery fine griTned, It. gray ashy mateFTa) w/30% l it~hi~--(s~--db~ c-~1~J-up 
--:5810 to 2". Dip - 0 °. 

Tw. Poorly sorted cgl. Matrix - fine grained, dk brn to gray brn, gritty & muddy. Clasts 
sub-rounded to sub-angular, from grit to 8" in size & composed of 80% sc, 20% db & 

_ traces of qm & @tzlte. A?teratlon of clasts-mlnor. Ctast:/4atrlx = 60:40 w/m/nor 80:20 
zones. L i thi c tuf f 3976--~q--~-,.I/-F]ne gra i ned tuTTa~e~6-uE-Ga-t~--$ 3~-s-Us. 

3030 Tw. Poorly sorted cgl. Matrix-finegrained, reddish brn to brnish gray, muddy & gritty. 

ALTERATION a MINERALIZATION 

Sparce native Cu in matrix & clasts. 

Sparce nat ive Cu. 

2958 

3549 

3569 

3593 

_ 3690 

......... 3Z_9~_._ 

ASSAY RESULTS 
TO . . . . . .  Cu % 

1 2969 O.IO 

3569 

3593 

3610 

3710 

_ 1.o . . . .  

dO00 --~- o . . . . . . . . . . . . . . . . .  £]as_ts__~_~ub=_r__Q.unded to  sub-a.ngula_r_L_Up t_o.. 12 '  in  s i.z.e 8 com£o_sed..of_ 70%___s.c, 20. ,25.% 

Sparce nat ive Cu. 

38 ..0_ ........ 

Sparce native Cu. 

) 3550 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l . . . . . . . . . . . . . . .  

, l~ . )O ........ 

0.08 

O.07 

o.o9 

o~o5 

_ O . 0 5  

Weighted Ave. 
__%Cu 

I 
--3138' 

1 
455' @ 
.06~; Cu 

I 
- - 3 5 9 3 ' - -  

................ 0.0_OkL_~ 

1487'0 



Dri II Hole A-4 

 EOLOGIC LOG 
c :~_r ior East PROdECT ""  

Locat ion Dates Drilled ,,, 

Page 3 of  8 

Total Depth ...... Collar Elevotic~ Logged ByR.B .  Cummings 

Depth 
40oo 

4050 

4100 

4150 

4 2 0 0  

4 2 5 0  

4300  

o-i 
• 0 

I • ° 

0 . 

. 0  
0 " 

° ~  

' ' 0 .  

S ' . O  

; i .  • 
• . (~  

" 0  

" j O  

. D -  

" 0  

- 0  

"O 

O 

4350 " 0 

o :  

.O 

; "0"I 
3 ' 

4 4 5 0 -  ''id-J 
. . _ ' . _  

O" 

) . 
0 

DESCRIPTION 

db & 5-10% qtzite & Barnes Cg. Minor alteration of clasts• C'~t:Matrix = 60:40• 

ALTERATION & MINERALIZATION 

Bedding - 0 °. 
4028 Tw. Poorly sorted cgl• Matrix fine grained, dark brn to gray br-, muddy, gritty & ashy (in 

spots). Clasts as above w/traces of andesite porphyry• Clast:~trix = 60:40• Well sorted 
& well pack~d~4071-8~ . . . . . . .  

Sparce native Cu. 

Sparce native Cu. 

4!49 Tw• Poo r l y  s o r t e d  c g ] .  As a b o v e . / I t ,  bJ-,n. ,to gray  ashy m a t r i x .  . . . .  

4161 Tw. Cgl .  M a t r i x  f i n e  g r a i n e d ,  dark  brn to g ray  b rn ,  muddy & g r ; : : ' . •  C l a s t s - s u b - r o u n d e d  to  
f 0 O * ~ = ' ,  • s u b - a n g u l a r ,  up to 18' in s i z e ,  composed o 60~ so,  25~ db, ; ~  q t z = t e  & Barnes Cg. 

(Apache Group) ,  & t r a c e s  o f  q m - a n d . . p o r .  Minor  a l t e r a t i o n  o~ , a s t s .  S o r t i n g  & pack ing  
generally poor - Clast:Matrix = 60:40 but well packed & sort~: zones are present: 4173- 
~O, 4Z11-14 & 4.)Ul-'~u. Fi~e 9,'a', ,==u-~ ]ithic tu~Ff~2~-~-c_5-42~3-:-E=sd~ing~-of--t-uf--f-~, @ 
4366- 20 °. 

From 

4030 

41 0 

. . . . .  4 2 9 0  .... 

. : . 4 3 9 B  

Tw. Pco r l y  s o r t e d - ~ g [ . " M ~ - t r - F x " f i n e  g r a i n e d ,  brn to g ray  b rn ,  g r ~ - : y ,  muddy & ashy.  St rong ash Sparce n a t i v e  Cu. 
m a t r i x :  4 4 4 ] - 5 6 .  C ] a s t s  - sub - rounded  to  s u b - a n g u l a r ,  up to ] L '  in s i ze  and composed o f  
30% sc,  40% db & 30% Apache group.  C l a s t s  u n a l t e r e d .  C l a s t : V ~ : - [ x  = 60:40 except  4421-29 - 
80 i20 .  

.... 4456 Tw. Po o r ] y s o r t e d c g I • ~1a t - r - i x - :  ?Tne-gra-i-n-ed-7, "b m--t-o-d-a~-b-rn--,--.~_~ y-&--g-r]t-t-y-:~Cl a s t s--= 
sub- rounded to s u b - a n g u l a r ,  up to 18" & composed o f  45% db, 3~!; sc,  25?0 Apache group & 
Is ,  & t r a c e s  o f  qm• Trace a l t e r e d  c l a s t s .  C l a s t : H a t r i x  = 69 : 'C  except  we l l  packed zones 
@ 4533-37, 4569-75 & 4581-88. These zones have rounded clasts -; larger amount of sc than 

Sparce native Cu. 

_ . ~ o  . . . . . . . .  

44~)0 

To 
 A oSAY RESULTS 

4110 0.05 
. . . .  

4500 [L.•_.- • ...................... _ab.ov~._St£ong_led~311al;rix whLh_ s . p e c u l a r i t e  @ 4600-0!~. 
NOTE: Th is  is the f i r s t  occu r ranc -e - -o - f~ :~ - . [ a - s t s~  ...................... 

2 j o  ~ .......... o • . o 9  . . . .  

--]~ ~ . . . . . . . .  Q~.05__ 

_.h 4._1. P_ . . . . . . . . . . . .  _o. o~ .................. 

45 I o o.o_4 ........ _ 

Weighted Ave. 
% cu 

1487' @ 
O• 085 Cu 



Depth 
4500 

4550 

4600 

4650 

4700 

4750 

4800 

4850 

4200 

,~950 

Drill .:ale A-4 

Total Depth 

GEOLOGIC LOG 
PROJECT Superior East 

Location 

Collar Elevation 

Dates Drilled, 

Logged By_R. B. Cummin qs. 

Fage 4 of 8 

0 " 9 .  
:o'o. 
O ' . O .  

1 , 1 , .  . 

." "_0 

0 ". • 

.0 • 2" 1 . : 0  • 

i " 

" ' 0  
" C  ~ . ~ • 

.8°.8 
o..-o 7 
.o-..0. 
6:,5 

. [ . , I  
° = 

q : o ' .  
o 

. O ;  
._.'~.. 6 ........ 

, ~  ° . "  

* ° ~ . "  

0.'o" 

DESCRIPTION 
i ~ i mm . . . . . .  , . . . . . . . .  i i _  

-4604 Tw._ Poorly. sorted cgl .  Mat r i x  f ine grained, dark brn to I t .  reddish brn, muddy & g r i t t Y .  

ALTERATION 8J MINERALIZATION 
From To 

ASSAY RESULTS 
Cu -'~ 

V,'~:. ;bred Avg, 
% Cu 

Clasts - sub-rounded to sub-angular up to 12", & composed of 40% db, 35% Apache group 
& Is, & 25% sc. Trace altered clasts. Clast:Matrix = 60:40 to 70:30. 

Tw. Cgl. Matrix as above but It. brn. Clasts sub-rounded to sub-angular, up to 8" & cam J''" 
posed of 40% db, 40% so, & 20% Apache group & Is. Minor altered clasts. Well packed 
& some good sorting (clast 2"). Clast:Matrix - 70:30 to 80:20. Strong fracturing 4673- 
80, -60 °-90 °. White gypsum on Fractures. 

H 

Tw. Cgl. Matrix fine grained, gray to dark gray-brn, muddy, gritty & somewhat ashy. Clasts 
sub-rounded to sub-angular, up to 18", composed of 45-60% db, 20-35% sc, 20% Apache group 
& Is, & traces qm. Minor altered clasts. C1ast:Matrix is generally 60:40 to 70:30 but 
80;20 also occurs in well sorted well packed zones - 4765-70, 4834-40, 4887-93, 4933-35, 
& 4942-71. Stee E fractures ~+ZO °) with red transported FeOx (cuprite also?~&_=_g=y_p__sym~ 
4755-57 & 4890-98. Bedding - 15 ° @ 4936. 

:!~:L~t£--4971Tw. Poorly sorted cgl. Matrix fine grained, dark gray to brn w/local reddish areas, muddy, & 
o- 
". ".O. gritty. Clasts as above but 60% db, 20% sc & 20% Apache group & Is. Minor alteration of 
.O." clasts. (:last:Matrix = 60:40 to 70:30. 

50OO ....... " 

Sparce native Cu. 

Sparce native Cu. Native Cu ~/gypsum in 
vug @ 4675. 

Sparce native Cu w/gypsum @4755"57. 
Sparce cuprite?? w/FeOx. 

Sparce native Cu. 

4 30 

4690 

h799 

I I  

4890 

4610 _ ~ _ 0 . 1 6  

4710 0.06 

.04 4810 

4910 0.20 

o_. oZ___ _ __.501o 

1L52' @ 
0.0S~; Cu 

I 



 EOLO IG LOG 
PROdECT S u p e r i o r  East Page 5 o f  B 

Dr i l l  Hole A - 4  Locat ion  Dates Dri l led 

Depth 
5000 . . . . . . . . . . .  

0." 0 . 

"A" O., 
5050 - • 

". b °. 

O O 

..-.:-..:.;. 
51OO : " "  : ~'~'" 

o i "  
" .OO" 

;..o. 
5150 , 0 • 

• 0 ;.(3" 
• (3 .•l  

5250  : . . . . . . .  

i.;.o 
5CC0 " 

.0. . /o 
• , 

O " 
• O 

54C0 ..... O ." 

• • O "  

( ~  " • 

. " .0  "1 
~) • " 

5 ',.~ 0 ......... • 
" .  ( ~ "  

. , ~  
X:) , "  

' o C )  
5 S ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Depth Col lar  E leva t ion_  

DESCRIPTION 

Logged By R.B. Cumlm|ngs = 

ALTERATION ~ MINERALIZATION 
i i i i : • , , ,  • . , . .  

5083 Tw. Lithic tuff & cgl. Tuff very fine grained, It. gray w/5% biotite & qtz fragments. 
Abundant lithic clasts including sc, db & black siliclfied material Bedding O-I ° Cql 
. . . . .  ~ r  . . . . . .  ~ • ~ 5 • ~ - -  

l I" ) I U Z -- U 6 " U ay ,  g r J t t y ~  t u t  taceou~ m a t r l x  w / c l a J t s  ul~ to  b "  " ~5~ " ' l ~ ' ~ d b  & 2 0  % s e d i -  
5 1 z 2 ~  ments .  C l a s t : M a t r i x  = 60 :40 .  

Tw, P o o r l y  s o r t e d  c g l .  M a t r i x  da rk  r e d d i s h  b r n ,  f i n e  g r a i n e d ,  muddy & g r i t t y .  C l a s t s - s u b -  
rounded to  s u b - a n g u l a r ,  up to  8 ~', composed o f  45% s¢,  35% db, & 20% s e d i m e n t s .  Trace 
a l t e r a t i o n  in  c l a s t s .  C l a s t : M a t r i x  = 60 :40 .  M i n o r ,  t h i n  w e l l  packed zones.  

S t r .  cuprite 50~3-5:3. Cuprite i s  c r y s t a l -  
l i n e  & e a r t h y  - -  = r a c t u r e s  w / q t z  & 

. . . .  gypsum;-disse~--~zed in r;Tatrix & on-b~ 
ders of clasts. ¢-. cative Cu 5102-08(cgi i 

Variable but strc-= z.prite & natlve'-Cu. I 
Cuprite mainly =- clast borders, some- I 
times with gre~-sh cIay. Native Cu l 

~ i s s e m i f l ~  7 ~ - ,~ : r tx~c~ast~  (moSciy 
db) & on f r a c z . r ~  in  db & sc.  T races  
o f  m a l a c h i t e  { ~Z~3 & 5302.  

Tw. Poorly sorted cgl. Matrix fine grained, brownish red, gritty& muddy. Clasts sub- 
rounded to sub-an~ular~to 8" composed of 70% sc, 15~ db & 15% sediments. Minor 
altered clasts. Ciast:Matrix - 70:30• 

Tw. Schist cgl• Matrix fine grained brownish-red, gritty & slightly muddy. Clasts tabular 
shaped, angular to sub-angular, up to 6" well sorted, well packed & composed of +99% sc 
& trace qtz porphyry. Alteration common in clasts mostly wk silicification w/traces of 
FeOx ->py. Clast:Matrix = 80:20. Bedding @ 5399-IO °. 

Sparce c u p r i t e  S - - = : i v e  Cu. 

Sparce native Cu :-;-: 5535-50. 

i ~  ¸ 

5010 

5030 

5o50 

5070 
5080 

_ _ ~ 9 0  
5100 

5120 

L._tL40 

5160 

5130 
.__ 5.195 

5215 

523O 

5250 

5270 

. . . .  5 ~ 9 ~  .... 

5310 

5330 

5350 

D 

5440 

- . . . .  to § u %  

5030 0.07 

5050 0.07 

5070 0•06 

5080 0.03 
5090 1.36 
5100_ 1.24 
5120 1.17 

5140 0.31 

5160 0.93 

5180 0.57 

5195 0 .19  
5215 1.38 

5230 0.93 

5250 0.83 

5270 0.97 

5290 0.81 

. . . .  S ~  . . . . .  _ O ~ 2 L  

5330 1.22 

535O 0.79 

5370 0.15 

5460 0.06 

AS SAY RESULTS 
Cu °A Cu Ox o/( .. A~B A. 

0.Of 
I •Of 
0.93 
0.66 

0.O7 

0.34 

0.27 

O.O4 
0.90 

0.49 

0.59 

0.35 

0.46 

0.44 

0 . 6 5  

o.40 

- 0 7 ~ 0  . . . . . . . . . . .  

. . . . . . . . . .  ~ . . . . . . . . . .  J 

5o8o 

-i {3~ 

4-J (- ~ 

-- O O 4J ~.J 
O -~. -... 
r~ N N 

f..) e,l Q 
o ~  

5180 

Weighted Avg. 
% Cu 

~ 5 o 8 o ~  

270 @ 
o.89~ Cu 

..................... 5350 

330' @ 
O ~O, .0o~ Cu 



GEOLOGIC LOG 
PROJECT Superior East Page 6 of 8 

Drill Hole A-4 Location Dotes Drilled 

Total Depth• _. Collar Elevation Logged By, R.B. Cummings . 

Depth 
5500 . . . . . . . . . . . . . .  

0. '0" 

. 0  .( 

55,5o O--L C 
' O 

0 "0 

5 5 9 2  

"C 
O .  

13  . 

" " 5 6 8 7  T w .  C, 

[7.':0" 
O • 1 5707 
." <;3 ~5717  
" 0 :  
- 

O "  5750 ~I , C . . . .  

g" 9 -- 83 
"O"  

5 8 0 0  " " " - - - 5 ~ - - -  
O" 

- -  --58~3 
o:. 
" ' 0 

5 C S O I - -  0 : I  I 

• • ( 7  

• ", ".C 

DESCRIPTION ALTERATION 8= MINERALIZATION 
From To 

Tw. Schist Cgl w/ minor"typical" cgl. Schist Cgl as 5352-5592 but clasts are compoased of 
90~ s¢, 5%qtz por~& 5% db7 AbUndan~alteration-is present ~ most is weak but some str 
alteration w/Fe0x ~cc & traces of cc occur in sc & qtz par. (qp). "Typical" cgl has dark 
brn, fine grained gritty & muddy matrix w/poorly sorted, sub-rounded to sub-angular clasts 
& a Clast:Matrix = 60:40 to 70:30. The main feature which differentiates horizons of 
"typica!' I cgl is clast composition. The typical cgl in this case occurs at 5644-56. The 

asts are composed of 40% db, 30~ so, 20% sediments & i0% qtzp0r. (qp). Minor alteration 

Traces native Cu & cuprite @ 5649-56 
" t yp i ca  U' cgI : )  

5520 

gl. "Typical" but better packing than most cgl above. Clast:Matrix = 70:30. Matrix dark Strong native Cu. Some thick sheets on 
brn & typical (see above) Clasts 50% db, 30% set I0% sediments., I0% qp. Abundant alteratiom clast borders. 

Tw. Schist cgl. As 5592-5687. L. - Sparce native Cu. 
Tw. "Typical" cgl as 5687-5707 w/30% sc, 30% db, 30% sediments & I0% qp. Alteration minor. Moderate native Cu. Weak cuprite. 

Some l ight green clay in matrix. 
Tw. Schist cgl. As 5592-5687. Sparce native Cu. 
Tw. Cgl-typical. As 5687-5707 but only minor alteration of clasts. Strong native Cu. Sparce c'Jprlte. 

(in 

5630 
5640 

5660 
5670 

5540 

5640 
5650 

5670 
5680 

Tw. Schist cgl. As 5592-5687 

Tw. C~l-typical. As ~740-83. 

Tw. Schist cgl. Matrix fine grained, dark reddish brn, gritty & muddy. Clasts sub-rounded 
to sub-angular (not tabular & angular as schist cgl above this point), up to 6" in size, 
well packed, & composed of 90% sc, & I0% db & qp. Abundant alteration in clasts w/some 
strong qtz-sericite & some strong cc. Clast:Matrix = 80:20. 

Sparce native Cu. 

Strong native Cu. 

Strong native Cu. 

5680 

--5700 II 

5710 
5720 
5730 
5740 
575o 
5760 
5770 
5780 
5790 

5810 
5320 
5830 
5840 

5360 
5870 

5700 

5710- 
5720 
5730 
5740 
5750 I 

5~7 o .... 
5770 
5780 
5790 
5800 

5820 
5830 
5840 
5350 

--Sg~O ~I 

5370 
5880 

c,,A~ SAY RESULTS 

0.05 

0.03 
0.27 
o,65-- 
0.04 
0.04 
1 . 4 2  

- 0.77 
0.57 

0.13 
0.75 

1.4O 
I .40 
0.62 
0.06 
1 . 2 3  

0.27 
o.o9 
0.03 
0.03 

"- O -  ~7'~ ~ - -  . . . . . . . . . . . . . . . . . .  ' ~  . . . . . . . . . . . . . . . . . . . . . . . . .  

0.07 
0.03 

Weighted Ave. 
%Cu 

300' @ 
0.08% Cu 

- - 5 6 8 0 - -  

130' @ 
0.865  Cu 

- - 5 3 1 0 ~  

5CC0 

5950 

"O. 
C)- • 

"e 
. . . . . . . .  "O: . . . .  • 5023 Tw. Schist cgI . t-latrix fine grained, dark reddish-brn, gritty & muddy. Clasts SUblrounded 
. • to sub-angular, up to 8" composed of 85% so, I0% db & 5% qp. Abundant alteration of 
" '-C clasts. Clast:t.!atrix = 70:30. Toward base 6004-6019 matrix become dark maroon in color 
• O. " ................ &-sc content drops-to 75~O-f-~~-. - .......... 

• " O 

:O'.'. 

6000 ............... 

Traces of native Cu. Some Cu occurs w/ 
light green clay. 

583o 539o 0.03 
589o 59O0 0.04 

. . . . . . . . . . . . . . . . . .  f . . . . . . . . . . . . . . . . . . . . .  4 . . . . . . . . . .  

5900 5910 0.16 
591o 
592o 
5930 
5940 
5950 
5960 
5970 
598O 

5520 9.06 
593o O.0S 
5940 1.07 
5950 0.14 

-~96b ............. 0 . - i 6  
5970 0.25 
5980 0.47 
5990 0.63 

.... 5 .9~0 . . . . . . . . . .  690.0_ .. . . . . . . .  O. 13 

.................................. i ............ 
160' @ 

O. 167 Cu 
i 

I 
-- 5970 . . . . .  

I 



Drill  Hole A-4 

Total Depth 

GEOLOGIC LOG 
PROJECT Superior East 

Lc:~tion Dotes Drilled 

Col::r Elevation . . . . .  Logged ByR'B" Cummings 

Page 7 o f 8  

Depth 

o.' o • 
6019 

-6o ,u  
6050 I ' . 0 . ' ' .  

6100 

6150 

6200 

DESCRIPTION ALTERATION & MINERALIZATION 

Tw. Cgl-typical w/some muddy sections in matrix. Clasts - 50% db, 20~ sc, 20% sediments Strong native Cu. Some very strong 
(mostly brn mudstone) 10~ qp & dark aphanltic anVesT:ic basalt(?). Alteration minor occurrences on clast borders and in mud- 
to common. Note: this is the first major occurrence of mudsto~e clasts stone. Some greenish clay. 

Tw Schis~ cgl . ,  M a t r i x  f i n e  g ra ined~  dark  maroon, g r ' - - v  to sha ley .  C las t~  we l l  ~nr ted ~ , h .  ~n~rr~  m a ~ i ~  C,= 
rounded to  sub -angu la r  & 90% sc & I0~ db. A l t e r a t i  - -  abundant•  C l a s t : M a t r i x  + 80:20.  

From 
6000 
6010 
6020 
6030 
6040 
6050 

, • o..&. 
,0" " 6Z  

• • , 6 

~ 61~9 

" ~ # 6  " 

Tw. Poorly sorted cgl• Matrix fine grained, brn, gri::y & very ~uddy (str muddy nature of 
the matrix may be due to the presence of mudstone == shale clasts). Clasts sub-rounded 
to sub-angular up to 8", & composed of 40% db, 30~ so, 20% mudstone or shale (including 
minor qtiziite_& IS.) & ].0~ qp & and~site. A]teratic- in c]asts isIminor tO cnmmnn, i I  

C l a s t : M a t r i x  = 70 :30.  

~'.0" 

: 0 . "  

d..'o : 
" • • C - . ~ . ~ 5  62_50 

.oi :-  
- "  C )  

".o . - - 2  

Tw. Poorly sorted cgl. Matrix, fine grained, gray-brc to gray, gritty & muddy (not strongly 
muddy as above).  C las t s  s i m i l a r  to above but 50% : : ,  25~ so, 15% sediments & 10% qp & 
.... elm, ~ev--A4~e~F-v---+a~mt5 ,~inor b ~  ~c~e stro =.~=:--C-~a~.Hatr,x zv;~v to -~U. 

Bedding 10°-15 °. 

Strong native Cu. Very strong on fractures 

in mudstone or shale clasts• Some 

greenish clay w/Cu. 

Traces of native Cu. 

6060 
6070I 
6o30 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 

To 

6'6 o 
6020 
6030 
6040 
6050 
6o60 
6o7o 
6080 
6090 
6100 
611o 
6120 
6130 
6140 
6150 
6 
6170 
6180 
6190 
6200 

CA oS AY RESULTS 
0.19 
0.39 
3.81 
I .91 
O.ll 
O.O4 
0.18 
0.94 
2.15 
1.91 
2 .O4 
2.38 
1 .32  
0.36 
0.19 

I I 0 ~ g I  - -  

0.26 
0.44 
0.60 
o.14 

Weighted Ave. 

170' @ 
1.12% Cu 

- - 6 1 6 0 ~  

Tw. Poorlyisor~¢d cgl, Matrix as above but color ca~i$es to redd[sh-brn frnm 6330-39- Cla~r~ Trae~ tn rr~derate natlvm £,,. 
sub-rounded to sub-angular up to 8" & composed of 33~ db, 30% sc, 30% sediments (in- 
cluding mudstone, qtzlte & Is.) & lOg qp. Alterat;:~ is common esp. in qtzite & so. 
Clast:Matrix = 60:40 to 70:30. Bedding 15 ° - 20 ~ : 6252-6278. 

b : l ' l  
" , 0 "  

• o . "  C o n t a c t -  i r r e g u l a r .  Transported FeOx 6337-39. 
• O';~,hi...a339 ESCABROSA LIMESTONE (Me). It. to dark gray, fine to -~dium grained & slightly dolomitic in bloderate to sir natlve Cu In cl , . . . . . . . . .  ~ . " " a y - r  "ch 

;3~$0 ...... I t !.I.j - ', t - ~  c-+~-t:~-~-*-~-t-u# = -~---m=e ner~-7,--s4-ee p~--B~ece-~{-4on-~.~-~e~eed.--- mat r l x . . . . . . . . . . . .  

C I : O O 

64g0 

65O0 L 

6200 
6210 
6220 
623O 
6240 

6210 -- 
6220 
6230 

o . - T 4 s - -  
0.76 
0.47 
0.65 
0.38 
0.19 
0.31 
0.36 
0.23 
0.30 
0.26 
0.19 
0.11 
1 .05  
0.68 

6240 
625O 

6260 627O 
627O 6280 
6280 6290 
629O 63OO 

- -CjOO 6310 
6310 6320 
6320 6330 
6330 6340 
6340 6350 

- ~fSO ~3-6 6 . . . . .  

6360 6370 
6370 6380 
6380 639O 
6390 6400 

-- --g I [ 6 l [  . . . . . . . . . .  6 i i ]  O 

6410 6420 
642O 6430 
6430 ~440 
6440 6450 
6rG 0 
6460 
6470 
6480 

_ 6490 

1.09 
0.59 
I .06 
3.15 
3.20 
8 Tg5 ....... 
0.I0 
O. 24 
0.57 
I .09 

1.17 
5.47 

72 ..... 

............... [ ........ 111111 - i i l - j l  ....... . . . .  

190' @ 
o. 35,~ Cu 

6460- ......... 0 /57 - 
6470 0.81, 
6480 0.36 
6490 I. 26 
6500 ~2_ 

--6330~ 

I 
210' @ 

2.14% Cu 



bepth 
6500 

6550 

6600 

6650 

6700 

GEOLOGIC LOG 
PROJECT.Super ior  East Foge 8 of 8 

Drill Hole A-4 Location .. Dotes Drilled_ 

Total Depth Collar Elevation Logged By R~B. C,mmlnn~ 

DESCRIPTION ALTERATION & M I N E R A L I Z A T I O N  = 

...... ants Of Stro'ng"iy . . . . . . . . . . . . . . . . . . . . . . . . . .  -r ~ r  I Minor remn s i l i c i f i e d  Is.  and red ear th  hemat i te .  Str Fe0x-~" 
~-~ ~"I sulfide in silicified remnants. Wk to 
.-r ~-r str native Cu on steep fractures. 

~-65~9 Me. Limestone. Fine grained & It. colored. Silicified very fine grained (rock may be silt- Trace to wk native Cu. 
s~;qne).. Very str. fracturkng__(+60 °) & br(~cciation, Mylo~z_ed. Matrix (5~ of rock ( is 

~ .  ~ red & ritty. Bedding is.about 20 °.  
--6563 FAULT ZONE. uomplex zone w/included Me, Tqm & p{;pi. See detailed description below. Str. chalcocite 6571-75 (ceme.nted fault 

gouge) 
~;&~')C-6580 PINAL SCHIST (as root pendant) & Tqmp. Sc is dark gray, fine grained, b iot i te-chlor i te-ser i -  Wk si l lcl i~ication & chlor i t izat ion of sc. 
~ . ~  cite.̂ .,.,sc.̂ ~ _,._Schist°sity_~_ , . . . . . . . . .  400-60 ° . Tqmp, ~:is med;~ . . . .  grained & gray in.color w/phenocrysts~ ,. .  ~- (80%. of Wk arg i l l i za t ion of Tqmp. Minor i r -  

7~'~--6610\ trudes sc as thin dikes and assimilates sc. Str fracturing(steep) & some fault bx as disseminated & w/qtz veinlets (mostly 
'~rS~'/~" \ 6587 8 & 661 4 5 ~ -  - sc) str cpy in qtz vein @ 6605. 
<-~L \TERTIARy8QUARTzOMoNZONITE PORPHYRY.(Tqmp) gray, reed. grained porphyry. Pehnocrysts (80% of Wk to moderate argi]lization of plag. Wk 

From 
6500 
6510 
652o 
653o 

_ 6540 
6550 
6560 

, 6570 
6580 
659O 
~6od 

in 6610 
6620 
G630 

To 
ASSAY RESULTS 

Cu % 
1.16 . . . . .  65i0 

6520 0.69 
6530 0.28 
6540 2.55 
6550 0.09 
6560 ..... o. 47 
6570 O.O7 
6580 1.58 
6590 0.14 
6600 0.20 
6610 0.81 
6620 0.05 
6630 0.04 
664O o.03 

too% .AuBAq. 
.ompos ; te 
.003 oz/ton 
~u, O.l 
ton Ag 
6540 

6580 

I 
.ompos i 
002 oz 

~u, 0.1. 
Fan Ag 

.0044 

.O122 
0045 
.0026 
.0o18 
.0023 

~, o z /  

.Fe 
/ton 
) oz l  

Weighted Avg. 
%Cu 

--6540-- 

30" @ 
0.21~ Cu 
- - 6 5 7 o ~  
~ 6 5 8 0  

84' @ 
0.16~ Cu 

6664 TD. 

rock) are plagioclase 75~, Qtz-15%, (Some good "eyes" esp below 6654) Biotite 5-IO% chloritization of biotite. Wk thin qtz 
ins3 & K-sprit 5~;--ST'ozmdnra~20~ uf ,ock) is 9rdy & aphaniLic, v~in}¢ts. Sa|,.u. ~.ulor~d~uti,,iunite dusk- 

Strong fracturing 45-90 ,0 . Fractures are often coated w/chlorite. Faults with shearing ing" is associated w/qtz veinlets & 
& cemented fault gouge at 6636-38 (25°-45°); I/4" granulated sericite & sulfides at stains qtz & plagloclase. Dusting is str 
6644 (45 ° ). 

EXPANDED DESCRIPTION OF THE INTERVAL 6563-6580 
Fault zone with included Me, pCpi & Tqmp. 6563-65 - Ls Bx similar to above with sir FeOx & 

cataclastic texture (20-70°). 6565-66 striy sheared & welded chloritic zone (30°). 6566-71 
replaced ls as 6484-6539.6571-75 cemented fault gouge w/cIasts of sc & CC(4-6%). Cata- 
clastic texture- 30°-90 °. Contacts: upper-65°; lower-50 °. 6575-80 sheared Tqm (& pCpi?) w/ 
gouge. Rounded c!asts w/sheared seams of chlorite - flat to steep in dip. 

below fault at 6644. Traces of py, cpy, 
mo & specularite along fractures & qtz 

...... On+t-m4-rm~ ~rrat4 V ~  i II I~ T- I1~ , " i - - ~ 4 1 ~  O~ . ' 

.0012 

.OO4O 

.0023 

0.04 
O.O5 
0.O5 

,/' 

664o 
'~%-50 
6660 

6650 
6660  

6664 6664 6664 
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Depth 
SURFACE f'V .... 

V 

V 
50 

V 

V 
,oo - - ~  ~ 

2~00 

2 Z 5 0  V . 

:V 
I 

2 ~ 5 0  , 

2550 ',,-. ~.× 

GEOLOGIC LOG 

Drill Hole A-5 

Total Depth 3145 

PROJECT Superior East 
SEI/4, NWI/4, ~'~'c. 28 

Location T 1 S, R 13 E Dates Drilled Rota.r.y 7/28/71-8/28/71 

Collar Elevation 4020 Logged By~R. B. Cummlnqs 

Page 

D E S C R I P T I O N  
= , ~ w . t ,  . t  | , =  . --L U H ,  ,I I I 

DACIT~ (Td). Welded ash f low t u f f .  Abundant f i ne  to med. grained phenocrysts of q tz ,  
feldspar, & biotite in a It. colored aphanitic groundmass. Lithic clasts & pumice 
fragments are also common. Color is as follows: 0 to 625 - gray 

625 to 1857 - orange 
• I Q ~  ~ ^  ~ ] ~ n  ~ L . . . . .  

2159 to 2274 - cream 
Black v i t r ophy re  occurs w/the brn dacite from 2099-2]5~. The cream colored t u f f  from 
2159-2274 is the basal non-welded u n i t .  I t  is f ine  grained to very finc~ grained w/ 
composit ion as above. 

ALTERATION B MINERALIZATION 
i i = 1  

NUIE: All dips orangles of i n c l [ n a t i o n  
re fer red to in th i s  log were measured 
from a plane at r i gh t  angles to the 
axis of  the core. The s t ra teg raph ic  
column on the l e f t  side of  the page is 

..... mean t t o  be a gYaphical representa t |on .  
Dipping features (contact ,  :i~tc.) are 
shown in t h e i r  t rue v e r t i c a l  pos i t i on  
on the r i gh t  side of  the column. 

2274 EARLIER VOLCANICS (Tev). Andesitic basalt & crystal tuff. Andesitic basalt is very fine 
grained & dark gray to black in color. Crystal tuff is It. gray to It. green In color 
& fine graided. Predominant crystal fragments are qtz & biotite w/greer, ish altered 
'fe~-dspa~r-(?)-.--C-Fys-ta'1-'t-u-FF occurs maan~ r~4~0~260 -0bu~ 'a l so  as thir~ beds w-l-thin 
the andesitic basalt. 

NOTE: A-2 was d r i l l e d  to a depth of  
3]-!15 by ro ta ry  mud d r i l l i n g .  Thls log 
is based on ro ta ry  c u t t i n g s .  

Minor chalcedony. 

L V ' v - ~  I 
. v ~  _ 

z oo 

WHITETAIL CONGLOMERATE (Tw). Mudstonejfine grained, brown to reddish brn in color & 
tuffaceous in part. Probably some thin cgl beds in this interval. 

Sparce native copper. 



GEOLOGIC LOG 
PROJECT Superior ,L East Page 2 of 2 

Drill Hole A-5 Locotlon Dotes Drilled., 

Total Depth Collar F'levotion Logged By- R. B. Cummi~,q~, 

Depth 
2700 ~ . . . . . .  

I co,°:.'i 

~000 

3050 

3100 

3150 

DESCRIPTION a MINERALIZATION 
I JJ L I 

" ' 0  
° ~  " , 

" , - - - ~  , 

~ - -  3145 T.O. 

_- -___---=.-_- 

.............. -~=----~;,?gqg Tw. _C0.nqlomerate. Matrix is fine . . . . . . . . .  grained, brn, mudstone as 2600-2999. Clasts make up 
o; O. I 30~o to 60~ of the rock. Clasts are mostly schist--~(and Tqm?) & traces of db, 
.'.O' (3 Alterat ion is abundant in sc (q tz-ser ic l te  & s i l i c i f i c a t i o n ) ,  

~ ,  ~ ' ,  . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERATION 

Sparce. native Cu in clasts, 



TAB 
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Depth 
SURFACE - 

' , l V V  

_ ~ l d W  

j. ¢=7 / 
/ 

,~O~41n 1141 

W V W 

450 .... V 
V ~1 

500 -- ' -  | .- 

55O ~ 
.yAVAV 

I~++ + 
Ill II II II 

i con.  I 

C0.~1.8e4 

2,Z00 

.0~., 

" 0 A . 0 l 

• o :~,o.( 

ib.o ~) "o, 
ho'o b., 
b 'o. b .o 

4,C(X) ~'~-o, o ", 
b.o ,o.b 
I.o "0,0., 

o'0 . 

o.b.O.( 
~ o , o . o  
,O 'O • 0 "l 

4,050 ~'o. o 'o 
I'o. o°'o., 

lO  "~ )  +0  *t; 

I. bo-o, 'o  • 
4,200 .............. 

GEOLOGIC LOG 

Dri l l  Hole DCA-1A 

PROdECT~erior East 
NWI/4 NEI/4, Sec. 3, Rotary: 

Locotion T I S, R l~ E Dotes DrilIedCore: 
5-18-64 to 6-26-64 

II-17-71 to 2-9-72 

Page ] n f  4 

Total Depth ~81 Collar Elevation /4760 Logged B y _ . E Z  .... CumminOR 

k I I I I  

Dacite (Td) 

DESCRIPTION ALTERATION ~ MINERALIZATION 
From 

-460 

NOTE: 

Td. Vitrophyre 

All dips or angles of inclination referred to in this log were 
measured from a plane at right angles to the axis of the core. 
The stratagraphic column on the left side of the page is meant 
to be a graphical representation. Dipping features (contacts, 

side of the column. 

- 5 2 0  Td.  Tuff.  D i r ty  white f e l s i t e  

-221o WHITETAIL CONGLOMERATE (Tw) Conglomerate containing sandstone, quartzite, siltstone, 
granite, limestone, andesite, basalt, and gneiss. 

NOTE: From surface to 4002' the hole is a 9" rotary hole which 
was drilled for Superior Oil and Miami Copper in 1964. 
The port ion _of__ t_h[s !og to__4002_' _is_relnterpreted from their records. 

:~-4002 Tw Poorly sorted conglomerate. Matrix - light greenish brown to brown colo~e-d~l-T-gl~t~ly-FTmy .......... ,';J~=Ter6~s--1~--~T6-TT~--q~-~-u-l-Lifi~i~[~ - 
well cemented, gritty sand. Contains abundant fine dlabase fragments, with minor biotite veinlets filling open spaces. Wk 
and magnetite grains. Fragments - subrounded to subangular, poorly sorted and up to 16" breEciation in veinlets. Dip 60 ° 
in diameter. Bedding - 200-25 ° @ 4100' Fragment:Hatrix = 60:40. Composition - 70% diabase, 90 ° . I' calcite vein @ 4166-67. 

............. l~%_£uartzite , and Barnes Conglomerate, and 15% light to dark gray limestone (all unmineralized). 

7+6-0Z  ........... 

-4TO0 . . . . . . . .  

ASSAY RESULTS 
T o  . . . . .  Cu pDm Zn pore , . , M g O %  

totol 
Fe % s~o~ % 

-- ---I 

-402~ 

. . . .  4 I" 2.-0 . . . . . . . .  

..... 4~ ........... 245 

5 - f  . . . . . . . .  ~8-5--- 



Depth 
4?00 

4 ~ 5 o  

~ s o o  

4,500 

4,550 

4,600 

4,650 

G OLOGIC L O G  
PROJECT Superior East F ' o g e ~ 4  

Dri l l  Hole DCA-IA Location Dales Drilled 

Total Depth 5813 Col lar Elevation Logged By R,B. Cummings 

DESCRIPTION 

Pb', l 
~'o'l 
~._~.'I--4~47 Tw. Poorly sorted conglomerate similar to above but fragment composition is 6090 diabase, 

.u.'.'(3 ' 20% quartzite and Barnes Con-glomera1{e, and 20~;]~mestone. HT6E~--l~a-yers o~T-T~e-~]l 
#~ O sorted cgl. occur in thicknesses of up to 6". These layers contain clasts <I/2" 
.v,~ in diameter. Bedding 25°-30 °. 

v 

O. O": 

ALTERATION & MINERALIZATION 

As above. 

'9 :6 

• ", Q -  I 

% o-I 
O "  . O ' l  

• ,:; Tw. 
..°.i 

: o . O : l  ., 

o.a..~./-~s~o 

,~oo I 

-.o.L] 
.o. o,>i  
6-j;.o.l 

,z:O" J 

Poorly sorted cgl. Matrix is similar to 4002-4528 but brown color increases gradually. As above• 
Fragment shape and size as 4002-4528. Fragment composition - 40% diabase, 35% lime- 
stone and25% quartzite- (diabase decreases w[~h-d~th). Minor-~T~?~--~54~3-=~l-7,4553=~4) ' 
4557-60). Bedding 30o-50 ° . 
Poorly sorted limestone conglomerate. Hatrix is brown to gray, muddy and slightly limy• As above. 
Fragments - subrounded, up to 8" in diameter and composed of about 95~ limestone and chertj 
< 5% quartzite, and traces of diabase. Well packed - fragment:matrix + 80:20. Numerous 
thin beds of'-Ti~--~m~dstone~4-58i=SB, 46iz-i/, 4636-37) etc.). ~edding varia~l-e--35~-~60°• 
Fault (?) at 4574-77 - 80 ° • Contact with Naco Is. is steep, irregular and muddy. 

~ -- 4669 
". * , 

4 , 7 0 0  

W" ~'~ .X I 

4000 > ...... . 

• :sso ~..'~ ,t 

Naco Limestone (Pn). Interbedded shaley limestone and minor quantities of l imy shale, shale, 
and mudstone. Shaley limestones are light gray to brown and fine grained, with light 

Trace to weak thin wispy v einlets of 
calcite with minor heulandlte in lime- 

From 

- ' 4 2 0 0  

- - 4 - ~ 0 ~  

4400 

To 
~220 

~FZO-- --77 

4420 84 

~4~zo  ~ t i g - - -  

ASSAY RESULTS ,o~, 

..... 2 ~  ...... 

zi41 

64o 

~ o o  

~-0~ - 4-6-~ 

~9~ 

~ ....... 

gray shale seams and pods. Shale and limy shale are light to dark grey in color and 
weakly fissi-l-e.--Reddish mudstone occurs as th[n--E@~-s~ear~Th-e--[5~-ofthe interval. 
Slump brecciation is common in shaley limestones below 4690' - shaley material often 
fills spaces between rounded limestone fragments. Weak development of c:ange colored 
chert nodules is common. Thin (up to 5') fossiliferous zones containing fusulinids 
are common. Bedding - 30o-45 ° . Occasional minor faulting. 

s t o n e .  ~oderate calcite veinlets: 4669- 
8~30=~J6~--~74-I=75; 4802-42. 

.i~qZ~n. Shale and minor limestone. Shale-reddish brn to dark brn, and dirty with knabby Trace calcite veinlets in ;hale; wk. 

,~7oo 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1- 

- - ) 8 - 0 0  ............ 

--Zrl20 - - 6  . . . . . .  

. _ .  

..... 4 8 2 0  . . . . . . . . . .  7 . . . . . . . . .  

...... 9 2 - -  

156 .... 

_ m  . ...... 



GZOLOGIC LOG 
PROJECT Superior East Page of.4.  

Drill Hole DCA-IA 

Total Dept h -5813 

Location 

Collar Elevation 

Dates Drilled 

, Logged By R-9"Cu~Tings 

Depth 
4850 ~ G '  

" ' . . .  

4900 ~'~" .~ 
, / , , /  4911 

N/q/> 
4950 ~ ' ~ , - "  

Ax/'xv~X/ - 4960 

500 o~ 

5~5o - - -  

52C0 3__ 

• . f ~ <  

5350 

-~o2"He.  Limestone, l i g h t  gFgy-an-~-medTgrEi f ieJZMi f i6?-che?~-bahds< l " t h i c k . ~ l y  developed 
s t y l o l i t e s .  Minor t h i n  do lom i t i c  bands. Minor greenish c lay on f r ac tu res .  Bedding 
(?) - 3o  o .  

DF;SCRIPT ION _ al T;ma_-r_inu   L t l _mat.LTEl    
~Pn. Shale and minor l~mestone. Shale - reddish brown to dark brown, and dirty with knobby ~race calclte verniers ~n shale; wl<- 

' fragments of clay and limestone. Not we li beaded. Limestone ~ light gra~a-tTz~--f?ne to mad in Ires. 
grained (4867-77 & 4886-96). Good slump bx. - 4867-77. Fusulinids common. Bedding in 
shale - 50 ° . Shale well fractured. Shale & Is. faulted - minor displacement. 

~n. Limestone; gray tO l i g h t  gray,  t i n e - g r a ) ~ T - g r a n g e  to dark gray cher t  masses and 
thin beds common. Slump bx strong in places (e.g. 4911-19, 4931-34, 4949-60). 
Matrix of bx is dark brown shaley material. Bedding 55 °. Contacts gradational 
above and below. 

~n. Shale and limestone. Shale as 4842-4911 from 4960-64 and red-brown, soft and clay-rich 
4976-87. Limestone 4964-76, light gray, fine-grained, str. slump bx w/abundant chert 
clasts. Str. fractures in shale. Vert. fault 4967-72. 

-4987~n. Basal unit. Soil regolith. Chert clasts in brown shaley matrix. Contact irregular. 
-----49S~X.~.~:Z~O~SO Limestone (Me~. Limestone. Top (4998~003L,J_s brown and mediJ4m_grained with mud 

seams - probably from soil regolith above. 5003-5019 is light gray, medium grained, 
5019 slump bx, minor mud. 

Me. Dolomitic Is. Dark gray, fine grained, slump bx. Some green and white clay on fractures. 

Me. Dolomitic is., gray and fine grained. Minor cherty bands and greenish clay on 
fractures. Bedding - 30 °. 

~lk calcite veinlets. 
Replaced bed 5202-10. As above. 

5zIO He. Limestone, light gray, medium grained. Gray to black chert bed @ 5246-47.5. 

.- 52&7._.~4 eL_LiJ~e s ~ b _ t _ _ g  ra y_a~ d_ f i .~e_gra [ned --Abundan L-apha'" ; ~-i c- cL):cu l a r~ r .~%l__shaped 
-- oolites (?) or fossils (?). (very strong from 5247.5-84 . Hinor slump bx 5284-5308. 

~ , 5308Me. Limestone, light gray (5308-34) to gray and fine grained with medium grained granular 
streaks in upper part. Good slump bx 5308-46 with green clay (5308-34) and brown 
muddy material (5334-46) in matrix. 

Wk to rood calcit~--vEi,,iut~. 

Str. calcite veining in Is. 

Wk t o  rood. c a l c i t e  v e i n L e ~ s .  

Mad calcite veinlets (str in spots). 
Replaced beds @ 5026-30, 5033-36, 
5060-66 and 5098-5102. The:se beds show • 
solution bx textures - thin, curved, 
linear, open cavities with minor drusy 
dolomite(?) x-tals. The rock is pro- 
bably replaced by very fine grained 
~iliciEi~a~i~n. 
Wk calcite veinlets 

Sparce to wk calcite veinlets. 
Wkly. replaced bed 5228-32. 

_ 5 1 1 4  . . . . . . .  

5202 

Wk. rn mncL_, ca_Lci]ze_~e.i~le=~ 

Wk. calcite veinlets. 
Traces FeOx~Py [n calcite @ 5337. 

From To ASSAY RESULT ; 
Cu ppm Zn ,Io~m ..... M90°/= 

total 
Fe % SiOz % 

4900 

5210 

74 

4920 

~ ? 0 2  
5ZlO 
5218 

__ ~31 .......... 
19 
II 

123 

28.1 14.5 
56 30.7 20.8 
37 51.7 1.2 

0.80 
-o .-8-6- 

0.35 

16.9 
3.7 
2.1 



GEOLOGIC LOG 
P R O J E C T ~  S u p e r l o r  Ea$~; Page 4of 4 

Dri l l  Hole DCA-IA 

Total Depth 5813 

Locat ion __  

Collar Elevation 

Dates Drilled.. 

L o g g e d ~ y ~ , B .  Cummings 

Depth 

54OO 

5450 

55OO 

55EO 

5600 

5650 

5701) 

V:50 

~,,00 

w ,  - 

D E S C R I P T I O N  A L T E R A T I O N  8~ M I N E R A L I Z A T I O N  

-5~69 Me. Dolomitic Is and Is-chert bx. Dolomitlc Is, light gray to gray, flne to medium grained, 
cherty (5377-84), slump bx with reddish clay matrix (5401-10), and muddy towards base 

• !5433-52) with thin mud streaks. Sedimentary Is-chert bx is light colored Is. and gray, 
IdUl ~ ~ " 

Contact with Martin Is. below is conformable - dip 30 °. 

-545Z  Martin Limestone (Dm).L]my shale, light greenish gray to maroon. Bedding - 30 °. 

-$462Dm. Fossiliferous Is., fine grained, reddish brown (5462-80) to gray (5480-96). Slump bx 
with reddish muddy streaks 5480-96. Minor faulting with down-faulted wedges of shale 
(as 5452-62) at 5466-68 & 5469-73. 

~54960 j~  Shalev_, l s .  Ein~ to  medium ora]n~d, a r a v J ~ t h ~  , .. brown to~ _~y_wi~ ._  p,v m~ddy q t re~k~o 
D o l o m i t l c  f rom 5456-5505.  Same slump bx. Sandstone - l i g h t  red,  f i n e  g r a i n e d  and we l l  
cemented (5556.5-5557.O). Dark grey limy shale (5557-55). Bedding 200-35 °. 

Trace to mod calcite veinlets. 
Well replaced bed 5401-IO as 5098-5102. 
Wkly replaced @ 5388-5401. 

Trace to mad ( i n  slump bx) c a l c i t e  
v e i n l e t s .  

T r~ re  tn r~nder~Le_--c~te._~/~_.j~:~!et~ 

Fro m 

5392 

To 

5401 

ASSAY R ESUI~TS 
• Cu vRm. Z~.p~ C o O  ~ Mg. 0 %  

18 68 
93 
47 

30.5 

30.9 
5401 
5410 

5410 
5419 

33 
21 

21.0 
20.0 
22.0 

total 
.Fe O/o SiOz e/° 

0.75 3.0 
~0~.8 0 2.5 

0.60 3.2 

~~ll~ Dm. Sandstone. Buff to pink, fine grained, calcareous cement. Dip - 25 °. 
Dm. Fossiliferous shaley 15. Gray to dark gray, fine to coarse (5572-75) grained 

Is with wispy shaley bands. Fossils common. 
. . . . . . .  

. "Martin Limestone (Dm). (From 5595) DoIo~itic Is with sandy and shaley portions and minor 
~S~ ~" sandstone. Dolomitic Is is l ight brown to l ight green to gray and fine grained 

Trace calcite veinlets. 
Moderate calcite veinlets, 

Sparce to str. calcite veinlets. S t r .  
in replacement zones. 

LT~44 Shaley portion occurs throughout this section. The dol. Is. is sandy from 5555-5614 
and 5744-56.5. The sand grains are bluish and frosted. Sandstone is buff to gray in 

~fLLne--gr-aJ-nedand-~ascatca~eous~ceme~S~be~occu~.a~61J!3=tS~636:J~3~__ 
5719-23 and 5756.5-57.5. Minor greenish clay seams are present. Faults (probably 
with l i t t l e  displacement) @ 5670.5-73.0-45 °, 5746-60 °, 5753-56-steep, and 5757.5- 
65 ° Bedding 30°-40 ° . 

Replaced beds as 5098-5102 at 5555- 
5614, 5619-31 (wk with MnO stain), 
56jR~6:_43_~_:5/~_O=6_4_(some_bJe~hlng~ 
red hematite on fractures and traces 
FeOx ~py.), 5664-70.5 and 5673- 
5719 (with red hematite), and 5715- 
56,5 (wk with red hematite). 

-s75ZSDm. Basal unit. Pebble cgl thinly inter-bedded with argillaceous ss. Clasts; qtz and qtzite, 
-57681 up to I-1/4", rounded to angular. Matrix red to brn argillaceous sand. Fault @ 5755-70 °. 

Contact conformable. 

Trace calcite veinlets. 

Trace calcite veinlets, 

Wk. replacement textures ~753-5811. 

5575 

• 5555 

5650 

5555 

5605 

5660 

42 

39 

20 

48 

46 

53 

44.2 

20.2 

30.3 

2.3 

9,9 

19,5 

5705 5715 37 30 28. i 18.2 

0.95 

I .25 

13.7 

36.1 

-0 :~-o .......... -6.s- . . . .  

0.95 I0,8 
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Depth 
,SURFACE m 

y 

v . 
5 0  ; ~ - 

1550 I 

------.--~. - 1575 Td, 
V 

t i, 
~ . 

V 

i 

| 7 ~  . . . . .  

6F OLO61C LOG 

Dr i l l  i-;ole M-IA 

PROJECT SuperioF East 
SWI/4, SWI/h, Sec. 15 Rotary 9170-I0/70 

LecotlonT I S. R 13_F~ Dates Drilled Core 4/2]/71-6/~/71 

P a g e  

Total Depth 5322 ' Col lar  E levat ion 4500 '  Logged By_R.B .  Curnming~ 

DES. "'" ~.,~ I;~TION 
i i _ .  i i i i i i 

DACITE (Td) we lded  ash f l o w  t u f { ,  Abundan t  f i n e  to  medium g r a i n e d  p h e n o c r y s t s  
of quartz, feldspar, and b iot i te  in a l ight colored aphanitic groundmass ,  
Lithic fragments and pumice fragments also common. 
Color as follows: 0-355' -white 

-- " 3~"5"=I~F80 ' -gray 
1180-1420'-red-brown 
1420-1575'-yei low-tan 

A L T E R A T I O N  & M I N E R A L I Z A T I O N  
i . . . . . .  m i l l l l  , .  , i i  i 

As above with black g]ass. 

Y e l l o w - t a n  i n  c o l o r .  

l o f 8  

1 8 0 0  

1850 

1900 

-1830 

I . - " . . . I  ~ " 

V;3.~ . . . . . . . . . . . . .  up l=y r¢ ,  ola~.~. ].u y==y ~ l id~}  wl'u~ la~,=~¢o,..i-)-st@ as above,  

Td. Tuff. As 1600-1800'. 

p , . ,  . 

'V .... I 
,--V: 

~ 1 8 9 0  Rubb I e 
~ ~ 9 0 0 - - -  EARL-I-E R- VO L-CAN-tC~3--~-Te'v~)--~Andes-Ft-~e sa t. tw--Derk--9 r e y- t :o--b t~c k - e n d - - v e t  y-- f  I 
]J~ IL. III gralned. 

: :  

_ _  



Dri II Hole 

Total Depth 

Page 2 of 8 

M-IA 

Depth 

Location ~ = ~  

Collar Elevation_.. 

Dates DHlle4 ..... 

Logged By R.B. Cummin95 

2000 

Z400 

i 

GEOLOGIC LOG 
PROJECT Suoer io r  East  

D E S C R I P T I O N  A L T E R A T I O N  81 
m . . . . . . . . . . . . . . . . . . .  , .  ~ ] 

See page 1 NOTE: From the su r face  to  2400' the hole is  a 5 - 5 / 8 "  r o t a r y  
hole which was d r i l l e d  f o r  C o n t i n e n t a l  M a t e r i a l s  in 
1970. This  p o r t i o n  o f  the log is  from r o t a r y  c u t t i n g s .  

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

2440 

2540 

2640 

2740 

To 

2460 

2560 

2660 

A SAY R E S U L T S  Cu 7,, 

0.12 

O.01 

0.03 

Weighted Ave. 
% Cu 

greenish gray. Clasts are sub-rounded qtz w/subordinate lithic clasts (sc., 
~-=-:'-': 2448~ rim.. dh . :  and 1~ ~ and mineral orains (feld~j~ar. b io t i te  and maQnetite) z45o • ' - - - - • . . . . . . . . .  

t ~ _ 2 4 6 0 ,  Cement varies from argillaceous to limy to glauconit ic(?).  Cement may be 
-:~.-':.'." ~ tuffaceous. Some pebbles-mostly qm. Mudstone is interbeded with ss. above 
....... N and in fine grained and reddish brn in color. Bedding 0°-15 °. 

i Tw. Cgl Clasts up to 3" ;;;;~'.'.'.i " , sub-angular, 60% qm, 35% sc., and 5% db, Is, and 
2~:O ............. qtzite. Matrix is reddish brn arid gritty-may be tuffaceou~in part. Clas_t- 

. . . . . . . .  Matrix = 70:30. 
~:~:'_" Tw. Lithic ss. Similar to 2428-48. Lithic clasts as ss• above but qtzite and Sparce native Cu In matrix. 
....... amber colored volcanic jasperoid are also present. Magnetite may makeup 5~ 
"..';..;'. (by volume) of the clasts. Pebble sized clasts (up to 5~; of total volume) 

Z S , ~  . . . . .  :', are mostly qtzite.-.no qm, Cement_similar to 2428-48 but more tuffaceous- ..... 

-"d~[~i"~&~\ Beddinglt• grn.oo_15 °.alteredContactash(?)• Reddish brn mudstone layers common ( I" thick). 
... _~ \ with below is fault -45 °. 

Tw, Lithic tuff-water lain, Fine grained It. green D gray• CIasts are 70-80~ Sparce native Cu in matrix. 
• " .~o o. . of volume and consist assorted l ithic & crystal(?) fragments• Lithic clasts 

2600 ""-- " incJud~ fine 9r~lned volc.aoics (altered by a soft It~ g£n. materia_l_)__w)Jcanic ......... 
~.~ jasperoid, qtzite, Is & sc. Crystal clasts include qtz, feldspar, biotite and 
I~o o magnetite. Some f lat tening of volcanic clasts was observed, Matrix is very 
I ~O'T~° fine grained, It. grn, ashy material. Minor reddish brn mudstone seams as 2631. 
~ " ~  2640,\)~. above• .°ccur: Bedding-flat. Contact with below gradational. 
i .~ " _ ........... ~!_w~_I i thee ss !nterherlded w/m!nor ! ithir._tj~fzF_~ £(; a& 246.0-2553-_Tu_f.f_as_~L. Snarce n a t [ v ~ [ j ~ . ~  ?.350 -- = :3-~ 

o o .  . Tw. Cgl .  C,lasts up to 6 " ,  s u b - a n g u l a r ,  75% qm & 25% sc. Some qm c l a s t s  are Sparce n a t i v e  Cu in m a t r i x .  
b .o  brecclated. Matrix is reddish-brn, gritty & tuffaceous• Clast:Matrix----60:40. 
...... .-2675 Tw. Mudstone interbedded w/minor l ithic ss Mudstone is reddish-brn finegrained Sparce native Cu in matrix. ', ~ ~"-'_.": ~ • , 
.... ~:-..-..., s l i g h t l y  l imy and s l i g h t l y  g r i t t y .  SS as 2460-2553. A r a g o n i t e  nodules (as 
~.~i,.-~3 i rr~g~Llar h,,r ....f t a t  t,~n~rl forJ~s~-up- t o - - L / l ~ _ e s e ~ e d d _ L ~ g - f  1 ~- 2700 st: = c 2 .  . . . . . . . .  . . . . .  

~:-~--_;--:~=--271~ Tw, L i t h i c  ss in te rbedded  w i t h  minor  mudstone, As above but  ss p redomina tes .  Sparce n a t i v e  Cu in m a t r i x .  
:::::--::'.-. Strongly developed aragonlte nodules. -=--X:-- 

~---T-~-T':i_2743 Tw. Shale w/some mudstone & lithic ss Shale is dark grn to reddish brn, limy Sparce native Cu in matrix. 
2750 %:.:,7 --._~ ............. 

.=---.~=.-= & sometimes gritty or muddy. AragonI~t-e-~odrJhe~;-ar~on~. ThefT-vary in 
. . . . .  size from 1/16" to I". Mudstone is brn and fine grained• Lithic ss is fine 
___ grained with a tuffaceous matrix & usually as thin beds within shale 'or 

~7---~ mudstone. One thin Is bed at 2743-45 (slump bx & It. gray), Lt. colored 
~--:=--= lithic tuff at 2766-68, 2774-75 & 2777-78. Bedding-flat. Vertical fracture 

2800 ~:~-.." - ............ ~ -  w~fih ca lc i te  l : i  i | i n q s  28Tg~Z~. 

Sparce native Cu in clasts, on fractures and in matrix. 

2760 0.02 

Tev. Very f i n e  g r a i n e d ,  dense~ dark green to b l ack  a n d e s i t i c  b a s a l t .  Verv we l l  ..... Moderate tn s t r ong  c h l n r l t ~  on f r a c t u r e R .  
fractured. Shattered 2416-28. Contact with Tw below irregular. , Minor s i ] ica vein]ets. 

WHITETAIL CONGLOMERATE (Tw). L i th ic  ss and mudstone. SS is fine grained and Sparce native Cu in l i t h i c  clasts and in matrix. 

2428 

L . _ ~ ~  

492' @ 
0.05% Cu 

i 

J . . . . .  

. . . . . . . . . . . . . .  I . . . . . . . . . . . . .  



Dri II Hole 

Total Depth 

M-IA 

GEOLOGIC LOG 
PROJECT Superior East 

Location 

. . . . . .  Collar Elevation 

Dates Drilled: 

Logged By. R.B'  Cummlngs 

PageL~ of  8 

Depth 
280o 

-.,.* -2 ,.,,..- 

29o0 ; - : : ; -%!  

2950 ~' t 

# I I 

5000 - ~ - 
"6" ~ " 
/ I 

I A s "" 

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

2822 Tw. Mudstone w/minor shale. Reddish brn to greenish gray, fine grained mud- 
stone. Slightly limy. Some argonite nodules. Definitely tuffaceous from 
2889-2906. Shale is greenish gray and limy. Ls bed (slump bx S It. colored) 
~L 28~6-89. Ve-ry~fllle-grallTed, It. gray, vitric tuff-2~03-06. AS base of 
section (2918-20) is a thin cgl w/Tqm (as below) clasts up to 6" in a dark 
gray grn fine to medium grained tuffaceous matrix. Fractures w/aragonite 
& calcite fillings present. Bedding-flat. 

Sparce native copper - some along bedding p lanes .  
in Is .  a t  2888 .8 .  

2920 TERTIARY QTZ. MONZONITE. slide block (Tqm). Slightly porphyritic biotite qtz Sparta native copper 
monzonite. Lt. gray to pink in color. Med. grained. Composition: 55% plagio- Traces of FeOx ~Py. 2933-3052. 
clase, 20% K-spar (some as phenocrysts up to l") 20% qtz (mostly as qtz Sparce a rgiilic alteration of feldspar. 

, , . ~)--~ 5% biotite. Weii brecciated Brecc~ation is strongest nea~ t~p. ~ock Trace to weak transported FeOx. 
"~ ~ is shattered from 3052-69. Fragments up to & greater than I' sub-angular to - 

/ ~ angular. Matrix is gritty crushed qm-makes up I0% of rock by volume. Open 
spaces 2953-3069. Some calcite crystals in cavities. 

From 

2840 

2940 

To 

2860 

ASSAY RESULTS 
Co /e 

0.07 

2960 0.02 

5050 

#' l ',, 

3100 %-" "T" 

3 2 0 0  

~" I d ..... " 

--Lz~-L--5069 Tqm. Qtz monzonite as above. Brecciation shows str.effects of shearing. Matrix Sparce native copper. 
is more finely crushed. Fragments are subrounded to sub-angular-some rotation Sparce cuprite? 
has p r o b a b l y  o c c u r r e d .  Crushed  l a y e r s  a r e  f l a t .  F r a c t u r e s  0-45 ° . Gouge zone  3 0 8 ~  T r a c e  to  weak t r a n s p o r t e d  FeOx 

~ 5 0  

3040 0 .03  3060 

1-3107.bWHITETAIL CONGLOMERATE(Tw). M a t r i x - b r n , g r i t t y  & muddy. C l a s t s  s u b - a n g u l a r  to  sub Trace n a t i v e  copper  in c l a s t s  & m a t r i x .  m o o  3113 

.,oo'.0.~ ' \ rounded,  p o o r l y  s o r t e d  up to  6"  in d i a m e t e r ,  70~; s c h i s t  & f i n e  g r a i n e d  gne i ss  
- - -~- -~-_ 3;3o\ ( s t  & g n - b o t h  p re -C.  P i n a l )  & 30% qm (as above) .  C l a s t s  u n a l t e r e d .  C l a s t :  

.o .  I ~ \  Matrix = 60:40. ~0..0_:.., 
.............. -Tw~-4;g~--H . . . . . .  t- mudd "L c . . . . . . . .  ," . . . .  3140 3160 • 3t5o .Z) .  -~ _ ~ . . . . . .  , ~ {-YT--J z . . . . . . . .  b angu.~ef--to-sub~rounded~poo~r4.yT-r-a~ no ~, ve c o p ~ n - c i - a ~ t s - - 6 - - m a - ~ r t - x  --( m - c - t - a c i - t e ~  

• "~6-I i.@~- ~" 60:40.s°rted 60% sc & gn, 30% qm (as slide bl ock-few alte red)s 10% db. C last: Matrix = seams @ 3122.5. 

3~8o, T~¢. Cgl. Matrix dark brn, gritty & muddy. Clasts sub-angular to sub-roundedpoor- Traces of native copper. Best-disseminated In & on bor- 
I.O~, 0.," -o \ ly sorted, up to 8", ~5% sc & gn, 25% db, & 10% qm. Clasts:Matrix = 60:40. ders of db. Also on fractures in db & gn & 

l'd ".o: w.t.gl, matrix dark brn to brn, gritty & muddy. Clasts sub-rounded to sub- As Above. 
angular (slightly more rounded than above), poorly sorted & up to 8" 60% 

"O 'o  sc & gn~ 25% qm (as slide block) & 15~ db. Some of the clasts are altered "(~ . 

o. "O and mineralized up to 4% FeOx -~py in some st, qn & qm clasts. Clast:Hatrlx= 
7o: 0. _32_4Q 326Q___ 

.O 

• "O "O " 

"O • ~" 

3500 ............ 

0.13 

Weigh ted  Ave. 
% Cu 

2920 --~ 

188'@ 
i+ 0.02% Cu 

- -  3 08-: 

26:!' @ 
.~ 0.q)9% CU 



Dril l  Hole M-1A 

3350 

3400 

3450 

3500 

3550 

3600 

36S0 

3700 

5750 

GEOLOGIC LOG 
PROJECT Sqperior East  Page 4 o f  8 

Total Depth 

Locotion Dates Drilled .... 

Collar Elevat ion,  Logged By, R.B. Cummi,'.gs 

ALTERATION 6 MINERALIZATION 

o . "  o ' 

~ " . , , 0  
. 0 0 .  ' 
"o ..o: 

" O . 

O" D 

o.O'a . ~,%~ 

0"o 

0 " . 0  

:O..o 

~ ' 0 "  
0 

° 

13. ° 
O "  

°.i; 
" 0 " 

"0 "0 [ 

 g-o 
p°-oo 

• • . . 

<) ,o O 
• 0 . O  O 

"o ? o ~ 

"0  . u "  ~ 0 

o.o~o.  
.o o ¢,b 

• o 

33n 

DESCRIPTION 

~ Tw. Cgl. Matrix gradually changes to reddish-brn; g r i t t y  & muddy. Clasts shaped 
simi lar  to above. 65% sc & gn, 30% qm & qmp & 5% db. Altered as above. Clast: 
Matrix + 70:30. 

NOTE: From 3107.5 to about 3378 most of the qm clasts are very s imi lar  
L1 i B 1 tO H"' f~oiii+~Ide uJuu~ D¢,uvv 3)~ f• ~ . . . . . .  • ,fm~ 9ram.~u pufpHyf  ] c i c  

qm p r e d o m i n a t e s ,  The b e s t  a l t e r a t i o n  & m i n e r a l i z a t i o n  is f ound  
in t h i s  v a r i e t y ,  5378 

Tw. Cgl. Matrix dark gray, gritty & muddy. Clasts sub-rounded to sub-angular 
poorly sorted, 60% sc & gn, 25% db, & 15% qmp. Qm is mostly altered; some 
___~_~  . . . . . .  @ ~ o ~  ~ ' -  - " I - -  "~ . . . . . . . .  

60:40. 
-3419 Tw. Cgl. Matrix-dark brn & g r i t t y .  Clasts sub-rounded to sub-angular, well pack- 

~430\ ed & well sorted (most c lasts I /2 " -2" )  90~ sc & gn l ° , 0~ db - unaltered. Clast: 
\ Matrix = 85:15 

Tw_ C01_ Ft~trix dmrk or~y-hrn. ~ r i t t y  ~ muddy. Cla~t~ ~uh-rnunded to suhT 
angular & poorly sorted. Well sorted cgl as 3419-30 from 3438-47. Clasts 
60% sc & gn, 30% db & I0% qmp. Altered c lasts common. Qm w/cc @ 3443. 
Bedding f l a t .  Clast :Matr ix = 60:40. 

3494 Tw. Poorly sorted cgl as above but matrix is reddlsh-brn in color & clasts are 
~ 3 ~ [  55% st, ~ gn, 25~ db, & 20%-qmp. .. 

\Tw. Poorly sorted cgl as 3~30-94 but clasts 60% sc & gn, 20% db, & 20% qmp. 
Altered clasts still common. 

' '-3543 Tw. Poorly sorted cgl w/reddish-brn gritty, muddy matrix & sub-rounded to sub- 
" angular clasts - 80% sc & gn, ~~mo~'Thy unminerailzedJ-and 5% dbi 

Clast:Matrix = 60:40. 

. . . . . . . . .  From _,. To Cu % 
ASSAY RESULTS 

3350 
3360 
337O 
338O 
3390 
3400 
3410 
3420 
3430 

_ 3440_ 

3450 
3460 
3470 
3480 
349.0 
3500 
3510 

I 
_! 3540 

~l on fractures. 

Depth 
3300 

Sparce native Cu. Mode of occurrance as above. 

--r • 

Traces to weak native Cu. Mode of occurrence as above. 

Sparce native Cu. 

Traces native Cu 

Sparce native Cu. 

Trace to weak native Cu. 

4 

Sparce native Cu. 

Sparce native Cu. Sparce cuprite? @ 3621 

3640 

3 3 6 0  

3 3 7 0  
3 3 8 0  

339o 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
~500 
3510 
3520 

~560 

3 6 6 0  

Au+A9 Weighted Ave. 
o~Im~, o/,.~ Cu .... 

3595 Twt. Moderately to well sorted cgl. Reddish-brn to red matrix• Gritty & muddy with S 
sir. transported Fe0x 3659'81. Clasts sub-rounded to sub-angular, up to 8" in 
size w/many well packed zones w/clasts 2". 90%-95% sc & 5-I0% qm (some 
altered clasts) Clast:Matrix = 80:20 to 70:30• 

NOTE: Below 3681 qm similar to the slide block is rare or absent. The 
intrusive clasts are fine grained qmp as mentioned above. Composition 
is similar t o  slide block but phenocrysts of plagioclase ~m~ & K- 
spar(?) up to I/4" & qtz eyes are set in a gray aphanitic matrix. 
Biotite<4%. 

3G81 Tw. Poorly sorted cgl. Matrix gray, gritty & muddy. Clasts sub-rounded to sub- Trace native Cu. 

o.64 
0.05 
0.305 
0.348 
0.152 
0.130 
0 . 1 0 0  
0 . 0 8 2  

0.092 
O.llO 
0.090 
0.075 
O.130 
0.222 
0 , 2 2 0  
0.140 
0.122 

o.o7 

o.o3 

- 3 3 7 0 -  - 3 3 7 0 ~  

150' 
0,154% Cu 

Tr Au 
,02 A~ 

-3520- - - 3 5 2 0 ~  

330' @ 
.: 0.07% Cu 

~i_[._~_i ............... angular,, up to_8", 60% db, 30%_.sc & IO% qmp. (clasts mostly fresh). Clast: 
• "o.I Matrix = 60:40. 

• • O 

o~.7~:-~-3725 Tw. Well sorted cgl. Matrix brn, gritty & muddy. Clasts sub-rounded to sub- 
~.."''~. angular, 2", well packed, 60% sc, 25% db, 15% qmp (some altered). Clast: 

7374_4~ Matrix = 70:30. 

,o..O --x:F~. Poo~]y s~rrted cgl. Matrix gray, gritty & muddy. Clasts sub-rounded, -66%- 

°.aT 
"O" O 

sc, 30% db, 5% qmp & 5%.qtzite. (mostly fresh). Clast:Hatrix = 60:40. 
Bedding O°-15 °. Gray tuffaceous mudstone 3818-19, 3837-38. 

Sparce native Cu. 

Trace na [VVe~. 3740 3760 0.II 
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Dri l l  Hole M-IA Location__.  Dates Drilled 

Total Depth Collar Elevation Logged By R.B. Cummings 

l~pth 

3850 

3900 

3950 

40(X) 

4050 

41OO 

4150 

4;~00 

4~50 

DESCRIPTION 

o o.j 

o.o.~.?-~39 Tw. Well sorted cgl .  Matrix reddish (w/some t ransported FeOx) g r i t t y  & muddy. 
• o ' 0 . 0  ~ 

0 " o  o ' _  3856 .... 6 - 1 ~ ~ o ~ a n d e d - - t o s u b ~ a n g u - L a 4 ~ J / ~ c k e d ,  80~ so, 15~-qmp~-5% 
db. (some alteration). Clast to Matrix = 80:20. 

Tw. Poorly sorted cgl. Matrix dark gray-brn, gritty & muddy. Clasts sub-rounded 
to sub-angular, up to I2" in diameter, 65~ db, 25-30~ Is and qtzite, 5-I0~ 
qmp. Clasts are occasionally altered. Some secondary epidote is seen in db. 
Clast:M~trJx = 60'40. 

NOTE: A major change occurs @3856' Below this point no sc. clasts were 

0 • . 

• O" 

• "0o 
0 . 

° ".0' 
"0 ° 

Oi  • m 

O'" 

. . T~J  

. • 

• • = 

f 

" 0  
O "  " 

° . 

.... -" ..... 0 
° " 

. .(~ 

Q : 

"Ot 

0 

ALTERATION B MINERALIZATION 
From 

! , 

• 3 S0 ..... 

Sparce native Cu. 

Sparce to trace native copper. Mode of occurrance 3 60 
is as above - as fine grains and small sheets on 70 
clasts borders & disseminated in clasts and 3 80 
m ~ t r i ~ .  Db i~  ~ t i l l  best hos t .  At  t imes Cu occurs  3 90 
with secondary calcite on fractures. Traces of ~ 35~ 
very thin calcite veinlets from 3856-4245. Veinlets 
in clasts and matrix and on borders of clasts. 

o 

I_Q_ 

3910 
3920 
] 30 
3940 
39bu 
3960 

70 
3980 

90 
; gO 
4010 

20 
30 
40 

seen and Apache Group and Paleozoic sediments are much more common. 
Also, secondary #pidote is seen in db. Qmp is as described above 
(see note 3595-3681). In places qmp resembles a volcanic rock. 

4140 

4240 

To A S S A Y  RESULTS 
Cu % 

Weighted Ave. 
% Cu 

3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3~bU 
3970 
3980 
399o 
4000 
4oto- 

4020 
4030 
4040 
4060 

0 . i 6  

4160 

4260 

O.14 
0.09 
o .08 
0.13 
0 . I 1  
o.13 
O.I0 
O.O7 
0.09 
u.09 
0.I0 
0.08 
0.08 
0.I I  
A = A  u.u~ 

0.08 
0.06 
0.06 
0.05 

0 .O8 

0.08 

190' 0 
0.10~ Cu 

I 
--4040 

................ 858 ' - -e-- -  
+ 0.08% Cu 

............. iiiIiii 
43OO 



GEOLOGIC LOG 
PROJECT Superior East Page 6 of 8 

Drill Hole M-IA Location Dates Drilled 

Total Depth Collar Elevation LoggedBy-  R.B. Cummings 

Depth 
4300 

4350 

4400 

4450 

4500 

4550 

4500  

4650 

4700 

4750 

4 ~  

O. 0 . 

0 0 "  . 
-0  0 . 

" 0 0  

o . ' o  ." 

0 0 "  

• , • .  

• . 4 

0 0 . -  

0 " 0  
o 

.?.;.. 
0 " . 0 .  

. . , ;  0 
" O "  • 

• • u 

" °  • " ~ )  

• 0 * ° 

...o...:.&.. 
~..  

. . -  • C . I D j , , .  

- ° . . 

DESCRIPTION 

-4~7 Tw. Well sorted cgl. Matrix dark gray-brn, g r i t t y  & muddy. Ciasts sub- 
angular to sub-rounded, well packed & general l y e 2 " .  Some g r i t t y  layers. 
50% db, 40% qtz i te & Is, & I0% qmp. Some altered clasts (more than above). 
Clast:Matrix = 80:20. 

ALTERATION 6 MINERALIZATION 

-44JO Tw. Poorly sorted cgl. Matrix, dark brn to gray, gritty & muddy, Clasts sub- 
angular to sub-rounded, up to 14", 45% db, 35% qtzite & Is, & 20% qmp. 
Altered clasts are abundant (about 50%). Clasts of gossan & altered is 
were present. Clast:Matrix = 70:30. 

Sparce to  t race  n a t i v e  Cu. Mode o f  occurrance as 

" . o  --4473 TW• Cgl .  Good to poor s o r t i n g .  M a t r i x  as above. C las t s  sub-rounded to sub- 
.0  • " I  a n g u l a r ,  up to  24" but  some g r i t t y  & pebb ly  zones. 60% db, 30% q t z i t e  & I s ,  " O"  
.~-44B; & 10% qmp. Altered clasts abundant. Clast:Matrix 70:30. 
, .O. 7;; ~^^-~ . . . . .  U l I , ,  ~ l  i l [ . Ly  & - - E l u u u y .  b l C l b L b  ~ u o - a n g o ~ r ~ T - - t O , = s b b  - 

.~.(~ rounded & up to 8". 40% db, 35% qtzite & Is, 25% qmp. Altered clasts 
abundant. Clast:Matrix = 70:30, 

45~ Tw. Cgl. Good to poor sorting. Matrix-brn, gritty & muddy. Clasts sub-angular to 
sub-rounded & up to 8" but some gritty & pebMy zones• 60% db, 20~; qtzite & 
1~, & ~ . . . . . . . . . . . . . .  • - ,-,,~ q ~ ] t e r e ~  c]asLs_~|-ast.rx~L, ix = 70:30; Beddiny -.~u . 

3856-4307. 

Sparce native Cu. 
Minor thin calci te veinlets- mainly steep and 
on clast borders. 

Sparce to  t race  n a t i v e  Cu. 
Minor thin clacite veinlets as above. 

-~£~ T j. Poorly sorted cgl. Matrix-dk. brn, gritty & muddy. Clasts sub-rounded to 
sub-angular, up to 18 ~', 35% db, 35% qmp, & 30% qtzite & Is. Some altered 
clasts, c~-last:Matrix = 60:40\ ...... 

Spar ce native Cu. 
Minor calc i te veinlets as above. 

-47;4 Tw. Poorly sorted cgl. w/interbedded g r i t t y  mudstone beds (20%-30~ of total vol- 
ume). Beds up to 2' thick. Matrix dk brn in cgl & reddish-brn in mudstone. 
Clasts sub-rounded to sub.-angular ~ up to 12" & 40% db,_35% qmpL2_5% Is & 
qtzi te (minor). Some altered clasts. Clast:Matrix = 50:50. Bedding 20 ° . 

Sparce to trace native Cu. 
Minor calcite veinlets, 

Sparce native Cu• 
Minor calzite velnlets. 

4340 

4440 

4640 

Sparce to trace native Cu. 
Minor calcite veinlets. 

From 

4740 

To 

4360 

4460 

4560 

4660 

4760 

Cu % 
ASSAY RESULTS 

0.ii 

0.06 

0.05 

0.12 

-477.GTw. Poorly sorted cgl w/thin (6") gritty mudstone beds. Matrix is brn to reddish Sparce native Cu. 
.brn, gritty & muddy• Clasts-sub-angular, some good packing, up to 8", & 40% Calcite veinlets (as above) common. 

....... db. 35% qmp & 25% Is & qtz!te. Abundant.aJtered clasps 4776-48~!_.~see next page) ..... 

0 . 1 0  

Weighted Ave. 
% Cu 

......... F ............ J 



l)epth 
5300 

5350 

f TL. , , ,~  ~ 

-5322T,0. 

GEOLOGIC LOG 
PROJECT S . :~ r i o r  East,. page._J_o_f. . .B~ 

Dril l  Hole M-1A Location Dates Dril led 

Total Depth Collar Elevation Logged ByR. B._Cummings 

DESCRIPTION 

See l as t  page. 

ALTERATION & MINERALIZATION 
Fro m 

5300 
531o 

To 
5310 
5322 

ASSAY RESULTS 
C.u % 
Trace 
Trace 

/o Cu 
Ave. 



Total Depth 

GEOL061C L06 
PROJECT =Sqperior. East 

Location Dates Drilled 

Page 7 of 8 

Collar Elevation L0ggedByR.B. Cumminqs_ 

ALTERATION B MINERALIZATION Depth 
4BOO , -- 

%71 
<~" O /  
!.b': ;J 485O 
'~.,~:?'0 . 

• % , ~ %  , 

• ..::" 0,'2 

5 / ; ' 1  

5000 " " ~ c  1 

5050 ~ - 
• ~ . . - . ~ .  

5100 

C~50 

5200 

5250 

5500 

DESCRIPTION 

Clast:Matrix = 60:40. Bedding 2~-39 ° from 4776-4870 & 30-60 ° from 4870-98. 
Bedding at contact 50-60 °. Numercus fractures w/sIickensides on bedding 
planes 4889-98. Contact w/Ps belcw at 4898 shows fracture or fault  as above 
w / l i t t l e  i f  any movement. 

-4B98 SUPAI FORMATION (Ps). Sandy Iimy mu~stone. Brownish-red in color. Contains minor 
freshbiotit~Bedding 30 ~, . . . . . . . . . . . . . . . . .  

• ..~.~ %: 

~y~-49P~ Ps. Lithic ss. Gray, fine grained, muddy & slightly limy. Numerous magnetite 
~%>-4936\ grans. Bedding -30 ~. 

Ps. Limy mudstone. Red to redd;sh-brn in co;or (gray'4997-5007) Sandy From 
-~;~'~ ~93b~7~'--5024~4i~?Tin~r gray-b~.--I-i-Eh-t~~82=-BST Gra~ 
. ..._i muddy Is 5011-13. Ls. clasts It gray and up to 2" >-.~- , - 10% of rock 5021-41 
" : ' .  ;" Bedding 25-30 ° . Numerous fractures at all dips - w/slickensides. 

5041 

Minor calcite veinlets 

From To Cu % 

4840 

Minor c a l c i t e  veinlets. 
$ 

Some specularite as fracture fillings at 5186.5, 
5187-88, & 5193-94. 

ASSAY RESULTS 

5O4O 

"Q.'~/-5086 Ps. Cgl. Matrix-brn, l imy, muddy. C~asts angular to rounded up to 3" 95% 
~'| gray Is, 5~ qtzite. Clast:Matrix 55:45. Soil Regolith 5103-08. Reddish & 
~]~L~t  . . . .  muddy-Earthy. So~e ~ - - S - ~ . ~ E ~ i - r ? r 6 t ~ ~ .  . . . . . . . . . .  
C~--~t I~P- ' [ }ACO LIMESTONE (Pn) Rubble zone-brc%en I t  gray ls & ra banded cher t .  Red y~_ ~ g Y 
c , ~ # ~  ~ muddy mater ia l  fills spaces betv, e~n fracments. 
~--5~4 \Pn. Muddy Is. Lt gray to gray fine "o medium grained Is w/thin wis seams of 
~ - ~ ' ~  \ gray to red mudstone or muddy Is. Minor thin chert beds & nodules. Wk. slump 

  qS"J ...... - \ -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - / ~ . I  Pn. Shale w/is. Shale is F, aroon in color w/It grn clay bands & nodules. It Con- 
~-~I rains minor Is clasts & some chert(as beds). Thin Is beds increase from 5170- 
i ~,n~ 73. 5173-86 is buff color very fcssiliferous Is - fossil trash. Minor rounded 

~2°^ \ Is clasts & thin red shale sea~s. Bedding (in sh.)-20-30 °. Some steep faults 
~;~5.~-.~ -~ ~ \  ...... ~ n- - • ~ .h~. i %~-m- i-h~o~--di~-i~; ~_c_e-n~e_n_t~_. . . . . . . . . . . . . . . . . . . . . . . . . .  
~ 1 - 5 2 0 8 ~ \ ' P n .  Chert bed. Dark to I t .  gray cher t .  Some brecc ia t ion-sed imentary?  Reddish- 
" \\ ~ brn shale 5189-92 & 5193-95. ',;ell broken (faulted?) 5189-90 

Pn. Muddy Is. Dark gray, f;ne grained Is. w/abundant thin gray mud seams - 
~ ; ~ J  --1 dipping 40 ° . . 

/¢~ color. Numerous reddish muddy shale seams w/It. greenish clay on seam 
"~.4 borders. Muddy shale beds (as a!ove) w/Is. clasts @5278-82. and 5292-94. 
~ i  Minor gray chert as beds up to ~ thick, Abundant stylolites 5270-76, 
~.~ Bedding (in muddy shale beds)-irregular I0°-20 °. 

4860 0 . 0 7  

4940 4960 0.08 

5140 

5240 5280 

5o6o 

516o 

Trace 

Weighted Ave. 
. . . . . . . . .  ~% .Cu. 

- 4898 

Trace 

Trace 

Spa rce-py-@5~l 4 - ( i n - c h e f  c)-and 5232 5],22--(w/~hin 
calcite filled fractures. 
Numerous steep calcite filled fractures w/some 
associated light green clay, 

Dril l  Hole ~-IA 

Ps. Lithlc ss. Gray to brn, Iimy & gritty. Numerous Iithic clasts IO~ by 
v ° l u m e ~ n e a ~ P ~ 3 ~ ~ % ~ l ~ ~ r - u P - ~ t o  3" in 
size, Bedding 30 ~, 

I 

I 
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.AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 2, I972 

O 

Mr. J. J. Col l ins 
Director of Exploration 
New York Office 

Native Copper 
Superior East Project 

Dear Sir: 

I believe you wi l l  flnd the attached memorandum by Mr. Graybeal a lucid 
description of a possible origin of the native copper in the Whitetail 
conglomerate. 

Mr. Graybeal is to be complimented on his keen interest, both on a 
practical and theoretical basis, in our exploragion programs. 

Very t ru ly yours, 

W. L. Kurtz 

WLK:Iad 
Attach. 

cc: FTGraybeal 
JHCourtright 
JDSell ~ 
S V F a y  - w/attach. 

O 
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AMERICAN SMELTING AND REFINING COt lPANY 
Tucson Ar i zona 

May 3I ,  1972 

(} 

O 

TO: W.L. Kurtz 

FROM: F. T. GraybeaI 

A Model for the Origin of the 
Superio,r Ea#t Na,tiye Copper Deposit 

SUMMARY 

It is shown that the native copper in the Whitetail conglomerate in the 
Superior East area could not have originated by groundwater moving downward 
through an unsaturated, gravel-filled basin. The preferred origin involves 
introduction of copper into a lake, isolation of the cupriferous water from 
the atmosphere, and subsequent precipitation as native copper. 

I NTRODUCT I ON 

I have been involved in numerous discussions recently concerning the 
origin of the native copper deposit under the daclte in the Superior East 
area. These discussions have helped clarify my personal preferences in this 
regard which are presented forthwith. I am not intimately familiar with all 
the details of the deposit; however, my incomplete knowledge of all the 
facts has been supplemented through numerous discussions with J. D. Sell, 
G. J. Stathis, and R. B. Cummings. 

My interpretations are based primarily on the well-established behavior 
of copper in the supergene environment. This behavior is discussed in some 
detail by R. M. Garrels and C. L. Christ in their book Solutions, Minerals, 
and Equilibria. The model I will present will evolve primarily from the 
Eh-pH diagrams presented by these authors. 

TIE FACTS 

The simplicity of the mineralogy of this deposit and its apparently 
widespread and uniform distribution, when viewed in gross aspect, suggest 
that a relatively simple model may be used to explain its origin. The facts 
which appear most important are as follows: 

I) The copper is primarily, although not completely, confined to 
the basal 1500 ft. within a 4000 ft. section of Whitetail 
conglomerate. 
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2) The form of copper in the Whitetail is approximately 90 percent 
native copper, lO percent cuprite, and traces of malachite 
(estimates supplied by R. B. Cummings). 

3) The copper is clearly epigenetlc as indicated by its occurrence 
as sheaths around clasts and as disseminated grains in the 
matrix of the conglomerate. 

4~ The copper shows no marked preferential distribution around 
clasts of specific rock type. In particular, copper is not 
concentrated around limestone clasts. 

5) Within the basal 1500 ft. of Whitetail, cuprite is relatively 
more abundant in the upper portion of this interval as compared 
to lower portions. 

The facts listed above are most apparent from a study of hole A'4, and 
by not including data from other holes I hope I have not oversimplified the 
situation. However, data from these other holes, although different to a 
degree, are generally not in contradiction with data from A-4. In addition, 
I will not attempt to place the mineralogy of the limestone slide block found 
in A-4 into the model to be proposed as the time of its emplacement into 
the sequence is unknown. 

THE MODEL 

The epigenetic nature of the copper in the Whitetail suggests that the 
copper was transported to its present position in aqueous solution. The 
absence of any sulfides suggests that these waters were not of magmatic 
hydrothermal origin, but, rather were of meteoric character. Therefore, 
the copper was probably transported by surface waters passing over a copper 
sulfide deposit, from which the copper was taken into solution during 
oxidation of the sulfide minerals. 

The enrichment of copper in the lower 1500 ft. of the Whitetail basin, 
and its relative impoverishment above this point could have resulted from 
several factors. The source area may have been covered at this time, eroded 
away, or the drainage direction may have changed. For reasons to be 
explained below I am convinced that the relatively barren upper Whitetail 
was not an unsaturated gravel section through which cupriferous water passed 
to be precipitated at greater depth. 

The most important feature of the model is the character of the 
depositional basin. It would appear that there are two possibilities: 

I) The basin consisted of permeable gravels into which cupriferous 
water percolated, much as the intermountane basins in Arizona 
today. 
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2) The basin consisted of a lake, perhaps shallow, into which 
water and clastic material were moving. 

I will now proceed to show that the second choice is more consistent with 
the facts than the first. 

It is important to note that native copper is the most abundant copper 
mineral present. Cuprite is present in variable amounts and malachite Ts 
effectively absent.~ ~n the presence of atmospheric amounts of carbon 
dioxide (pCO 2 = lO -~'>) malachite is the stable phase under oxidizing 
conditions. It can be clearly demonstrated in oxidized copper-bearing skarn 
deposits that malachite is generally the dominant copper oxide mineral 
throughout the zone of oxidation. By reference to Figure l it is clear 
that this occurs where the pH is rapidly raised while the Eh is only slowly 
lowered relative to values found in an oxidizing sulfide deposit. 

The absence of malachite in the Whitetail coDId be interpreted as due 
to its original formation but later reduction to cuprite assuming it does 
not exist metastably. However, it should be noted that there is no 
preferential accumulation of copper around the limestone clasts in the 
Whitetail. In the Holocene copper deposit described at Ray (Phillips, C.H., 
et al, 1971, Econ. Geol., p. 495-498) copper was preferentially concentrated 
around the limestone clasts in the well-drained conglomerate, due to rapid 
neutralization of water and resulting rapid precipitation of copper as 
malachite. If this had happened in tile Whitetail (movement of cupriferous 
water through a well-drained conglomerate with limestone clasts) copper 
should have been preferentially concentrated around these limestone clasts. 
Later reduction would result in cuprite or native copper rimming these 
clasts. As mentioned above, copper is no more and perhaps less abundant 
around the limestone clasts strongly suggesting that movement of water 
through a well-aerated conglomerate did not occur. 

The mere availability of carbonate does not mean that malachite will be 
formed. Figure I shows that malachite is unstable relative to cuprite and 
native copper under reducing conditions regardless of the pH. 

It is also important to note that chrysocolla is absent from the White- 
tail conglomerate. Studies of numerous copper-oxide deposits both in 
caliche-cemented gravels and in limestone suggest that chrysocolla is more 
stable than malachite at the surface. The stability of chrysocolla under 
very low p02 is well illustrated by its presence in the limestone slide 
block near the bottom of A-4 where chrysocolla coexists with cuprite and 
native copper. Thus, if it had been formerly present higher in the Whitetail 
it undoubtedly would have remained. The absence of chrysocolla in the 
Whitetail again argues against a model involving downward-moving water in 
an unsaturated conglomerate. 
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Stability relations among copper compounds in the system Cu-H20-Os at 
25:C and atmosphere total pressure. [Courtesy J. Anderson.1 oc t_  = ,,.,-a.~ [Courtes: Anderson.] pco  z = to 

Figure I. Geochemical evolution of cupriferous water in the 
Superior East area (after Garrels and Christ). 
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The problem now involves forming cuprite and native copper with no 
malachite. Reference to Figure l demonstrates that the only way to do this 
is by rapidly lowering the Eh with only a modest rise in pH. Clearly this 
cannot be accomplished by moving cupriferous water through a well-drained 
conglomerate containing limestone clasts, which leaves us with model #2 

mentioned previously. 

The presence of a small |ake or at least a saturated gravel section 
with thewater table at the surface is a reasonable geomorphic phenomenon. 
Copper-bearing water moving into this environment would be trapped in the 
interstices of the rapidly depositing Whitetail conglomerate. As the 
composition of this water changed, in this case due to perhaps a change of 
drainage direction with new sources of different composition, so too would 
the composition of the entrapped interstitial water change. 

Movement of water into an environment such as this would quickly 
isolate it from the atmosphere, but would have only minor effect on the 
pH which would be buffered by the presence of a permanent water table. 
The change in Eh-pH in such a system is shown by the arrow on Figure I. 
The position of some natural environments is shown on Figure 2a. The 
course plotted in Figure I thus starts in the region of slightly acid rain 
water and moves mostly downward into a region of slightly acid groundwater. 
Figure 2b shows the distribution of measurements made in natural environ- 
ments and shows that, although the path shown does not fall in the area of 
most numerous measurements, it is quite reasonable. The position of the 
path is mostly on the acid side of the areas of more numerous measurements 
which is quite compatible with nature of the postulated source of the 

copper. 

The increase of cuprite near the top of the 1500 ft. of well-mineralized 
conglomerate indicates a relatively more rapid increase in pH relative to 
decrease in Eh as compared to deposition of native copper. As the appearance 
of cuprite signals the end of copper mineralization higher in the section, 
it is reasonable to assume that the source of the copper and water of 
lower pH was contributing less material to the lake. Thus, the pH of the 
lake water may have been sufficiently higher to favor the formation of 

increased amounts of cuprite. 

The kinetics of precipitation of the copper are unclear. It may have 
occurred as soon as the cupriferous water reached deep portions of the lake 
-- if indeed the lake was ever deep. More probably it happened after 
deposition of overlying Whitetail and complete isolation from lake water 
recharged with atmospheric CO 2 through convective overturn of the water. 
Precipitation of coRper may have been initiated by reduction of Cu +2 to 
Cu +l and finally Cu u by the decomposition of organic matter in the mudstone 
clasts which I understand are locally abundant in the Whitetail, In addition 
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Figure 2. Chemical evolution of cuperiferous water in the Superior East area in terms of types 
of natural environments (after Garrels and Christ). 
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W. L. Kurtz - 7 May 31, 1972 

the limestone clasts may have served to increase the pH of the trapped water 
after isolation of water from the atmosphere and the buffering action of 
the overlying lake water. 

The problem of the u l t imate  fate of the water is unsolved and ex is ts  
whatever model is used. Perhaps i t  occurred during renewed f a u l t i n g  along 
the trace of Devils Canyon. In any case, movement of  water at  th i s  time 
was probably mostly l a te ra l  except along f au l t s  or other ou t l e t s  and, thus, 
r ~ d i s t r i b u t i o n  of copper between d i f f e r e n t  s t r a t i g r a p h i c  levels of the 
Whi te ta i l  was probably minor. The course taken by t h e w a t e r  is of obvious 
in te res t  as i t  may have carr ied some copper which could have been p r e c i p i -  
ta ted at some point  along i t s  escape route. Such a zone would have obvious 
exp lora t ion  i n te res t .  

F. T. Graybea} 

FTG:Iad 

cc: JDSell 

0' 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 1, 1972 

TO: W.L. Kurtz 

FROM: G. J. Stathis 

Subject : Corocoro Copper Depos it, 
Bolivia/Superior East 
.Project Area, Arizona 

O 

A review of the Entwist le-Gouin a r t i c l e  in volume 50, issue #6 of Economic 
Geology suggested some s i m i l a r i t i e s  between the Bo l i v ia  deposit and Super- 
Ior East. The arguments for a sedimentary control  of  nat ive copper and 
chalcoci te deposi t ion appear to be convincing for  the Corocoro deposit .  
A s im i la r  environment of copper deposi t ion is indicated for  the Superior 
East area. I t ' s  hard to buy the idea that  copper has been remobil ized 
upwards, perhaps from some deep, primary magmatic source as suggested by 
some for  White Pine Michigan copper or heating up of  the water saturated 
Superior East basin by the daci te f low cover as suggested recent ly  by 
Kraston. 

From reading the Corocoro a r t i c l e ,  I became impressed with the descr ip t ion 
that  the o lder  Ramos sedimentary series is nat ive copper-r ich while the 
Younger Vetas sedimentary series is cha l coc i t e - r i ch .  Therefore, despite 
the th i ck  column of nat ive copper indicated the the d r i l l i n g  to date at 
Superior East, one wonders i f  perhaps fu ture  d r i l l i n g  at Superior East 
might not encounter a change from nat ive copper to substant ia l  in tercepts 
of  other copper minerals. Chalcocite w i l l  be un l i ke l y ,  but, barr ing e f fec ts  
of erosion, perhaps more copper oxides or s i l i c a t e s  w i l l  be encountered which 
would re f l ec t  changes in the chemistry of the so lut ions carry ing copper 
from the source area. 

GJS:sg 

cc: JHCourtright 
JDSell 

G. J. Stat41"is 

O 
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Draft: JDSell -- 8/30/72 

1971-1972 Summation Report 
With Recommendations for  
Addit ional Exploration 

' Superior. .East+.Project 
P . i n a i c o u n t y , A r i z o n a  

SUMMAR_~Y 

Dri l l ing on the Superior East project during 1971-1972 resulted in five 

completions to premineral bedrock and one hole cased into Whitetail Conglomerate 

ready for diamond dr i l l ing  to completion. Holes A-2(A-2W) and A-4 made 

significant alteration-mineralization discoveries of three types: porphyry 

copper, limestone replacement, and native copper tn conglomerate. 

Pervasively altered Tertiary quartz monzontte porphyry and Precambrian 

Pinal Schist characteristic of a major porphyry copper deposit was discovered 

in d r i l l  hole A-2 and its offset wedge A-2W. As interpreted, a gravity slide 

block of pervasively altered and mineralized rock, now nearly completely 

oxidized and leached, which moved from a more central portion of a chalcocite- 

enriched porphyry deposit was cut in the dr i l l ing.  Below the slide block fault,  

secondary chalcoctte and primary chalcopyrite and bornite, averaging 0,31~ copper, 

was cut for over six km~Wxu~ hundred feet before the hole was'lost. This 

underlying unit was also highly, but somewhat variably, altered and the 

alteration-mineralization characteristics suggest being in the fringe area of a 

large porphyry copper deposit. Four additional holes are recommended to further 

delineate this discovery. 

A massively replaced limestone unit was intercepted in d r i l l  hole A-4. 

This Unit is characteristPc of the ore zone mineralization in the limestone 

replacement deposits at Magma located several miles to the west. The hole 

intercept was terminated by a fault with weakly mineralized monzonite below. 

This intercept of favorable limestones and mineralization confirm their 
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presence and potential for further exploration. Three additional holes are 

recommended in the favorable area between the d r i l l  hole and the Magma workings. 

Within the post.-mineral Whrtetail Conglomerate , a thick section of native 

copper-bearing conglomerate was intercepted in d r i l l . ho le  A-4. This s ign i f i -  

cant intercept contained three zones, each more than 100 feet thick and 

averaging in excess of 0.8% copper, The total intercept of 1256 feet average 

0.53% copper. Continued evaluation of this potential is recommended through 

three holes. Two of the three are dual purpose holes designed to test both 

the conglomerate and the underlying limestone, 
5P 

DISCUSSION 

~ Genera ] 

The holes completed during the current program were numbered A-l ,  A-2(A-2W), 

A-4, DCA-IA, and M-IA. Hole A-5 Is cased for reentry. In addition to the d r i l l  

hole and monthly reports, Mr, R. B, Cummings has submitted a detailed report 

on the geology of the 1971-1972 d r i l l  holes. Also in progress is a report on 

the structural~isopach study results based on the d r i l l i ng  and outcrop information. 

Attachment A is a plan map of the project area showing the results of the 

past d r i l l i ng  and the set of cross sections drawn through the area. The cross- 

sections are submitted as Attachment B-l through B-3 and portray the geology 

as now interpreted. Attachment C is the interpreted preminerai distr;i.bution 

of rock units and fault ing beneath the postmineral cover of dacite and 

Whitetail Conglomerate. Of special note, on Attachments B and C, is the north- 

trending Devils Canyon fault  structure which l imits the eastward extent of 

preserved Paleozoic ,l~mestones capable of containing limestone replacement ore 

bodies. To the east of the faul t ,  the Paleozoic sediments have been removed 

by erosion and the basement Precambrian schist and associated diabase exposed. 
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A significant feature is the southwest-trendi.ng nose of the Tertiary 

Schultze granite and related porphyries. As presently known i t  contains a 

secondarily enriched porphyry copper deposit, completely hidden below the 

cover rocks, and is probably also the major contributor to the localization 

of the massive limestone replacement deposits to the west. The sl ight ly 

mineralized intrusive breccia at Magmats No. 9 Shaft Is poorly known, but may 

have some control on mineralization, 

Also shown on Attachment ~ is the Silver King diorite intrusive and its 

eastward extent under the dactte cover based on aeromagnetic interpretation. 

Part of the intrusive complex contained a xA silver deposit mined at the turn 

of the century. 

Three significant alteration-mineralization discoveries have been made~ 

porphyry copper type alteration-mineral izationf ~ He4~==~-v~i-~h ~/ 
.-+ "( + 

-/~imestone replacement minerailzation~ and~native copper in conglomerate. Each 

of these discovery types are discussed below. 

PorphyryCopperType 

Of foremost importance is the discovery of pervasive alteration and mineralization 

in schist and porphyry cored in d r i l l  hole A-2 and its offset wedge A-2W. 

Attachment D is an expanded• graphic-assay log of the significant portion of 

d r i l l  hole A-2(A-2W). As shown, a gravity slide block was intercepted below 

the Whitetail Conglomerate. The block was intensely brecciated, altered, 

and contained up to 5~ sulfides previous to oxidation and leaching. The 

oxidized products show abundant ltmonite after=k~m sulfide. Minor pyrite 

and remnant chalcoctte was also found in s i l l c i f ted  areas. The mineralization 

is predominantly disseminated with vein f i l l i ng .  Alteration is dominantly 

a r g i l l i c  with quartz-serictte and abundant st I ic i f tcat ion.  Coarse 

sericite, of probably secondary origin, is found along major fractures. The 
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leached block is mainly porphyry wi th schist  inclusions and masses and becomes 

more brecciated toward the bottom where a low-angled fau l t  was encountered. 

I t  is believed that  the upper brecciated and oxidized block has been 

moved into i t s  pos i t ion from a more cen t ra l l y ,  more intensely a l tered-minera l ized 

port ion of the in t rus ive  porphyry body. This d i rec t ion  of movement is believed 

to be from the east to west and a half mile distance. 

Below the fault ,  essentially unbrecciated rock (but highly fractured and 

veined), was encountered with the oxidation effects quickly diminishing and 

sulfides appearing. 

The lower unbrecciated and sulfide mineralized block is predominantly 

schist cut by apI i t ic  and monzonite dikes, and has abundant s i l i c i f i ca t ion  along 

with a r g i l l i c  and quartz-serTcite alteration in variable amounts. Chalcocite 

replacement of chalcopyrlte-bornite and films of chalcocite on pyrite occur 

in the upper part and grade downward into pyrite with chalcopyrite, bornite and 

minor primary chalcoclte with molybdenTte. The mineralization is dominatly 

vein f i l l i n g  with subordinate dissemination occurrence. 

From the base of oxidation, shortly below the fault ,  the 213 feet of 

secondarily enriched chaicocite copper values averaged 0.37% copper. Below the 

enriched zone, primary pyrite, chalcopyrite, bornite, and chalcocite mineralization 

was cored. Thls recovered zone included 80 feet of 0.3l~,!i1180 feet of 0.13%, 

and 150 feet of 0.42% copper. The entire thickness of sulfides cored is 
p 

623 feet averaging 0.31% copper, with gold, silver, and molybdenum values in 

minor amounts, The in-place block represents the well altered and mineralized 

fringe zone of the porphyry copper deposit from which the slide block originated. 

The original hole A-2 was lost due to twist-off of rods at 4513 feet. 

The wedge hole A-2W~as init iated to recut the upper block just above the fault 

and continued down through the sulfide mineralized block below, This was 
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successfully accomplished to a depth of 4940 feet where the rods became stuck 

and subsequent work was unable to free them, The hole was abandoned at this 

depth in values averaging 0.42% copper over the last 15e/of core with good 

alteration features, The amount and type of alteration in the block 

recovered prior to termination of the hole is indicative of that found only 

around a major porphyry copper deposit. 

The potential porphyry target area is shown on Attachment E. The 

porphyry target extends around the quadrant from northeast to east to southeast 

to south from d r i l l  hole A-2(A-2W). The final extent and orientation of the 

depositl is to be determined, but half of the potential ground lies outside 

that wholly controlled by A~RA£~ ASARC0 at this time. Inspiration controls a 

large block to the east which ASARCO and Inspiration have under a jo in t  venture 

project (Rawhide Project) (Attachment F), Fee land is present to the northeast. 

Recent structural-isopach studies suggest that the eastern portion of the 

zone outlrned may have been exposed to erosional forces during the time of 

Whitetail deposition, and the remaining area was probably not covered until 

late in the Whitetail depositional history, Thus, and as shown by the secondary 

chalcocite in d r i l l  hole A-2CA-2W), the zone has the potential of a secondary 

enrichment cycle of long duration. Of course, the question remains on the 

rate of erosion in the area versus the rate of chalcoc~te enrichment, but i t  has 

been demonstrated in most of the porphyry deposits in the Southwest that 

conditions were such during the enrichment cycles that owl chalcocite enrichment 

was maintained ahead of the erosional destruction. Late Tertiary to l~=~xZlxMax~ 

Quaternary times was probably the cycle time of destruction of chalcocite 

development. At Superior East the porphyry area was covered by a thickness 

of dacite which prevented any a t t a ~ o n  the chalcocite developed, Such 

preservation is known in the ore bodies of the Miami d is t r i c t  and was 

recently shown in the Miami East d r i l l i ng  where chalcocite was found under a 

thin eroded section of dacite which was overlain by several thousand feet of 
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recent valley f i l l .  

A quartz monzonite with schist intrusions was cut in the bottom of hole 

A-4 and i t  is a control point on the westward extent of the Schultze Granite 

and related porphyries. As shown on Attachments A and B, the monzonite of A-4 

contained minor Pinal Schist masses and Ts interpreted to be along the margin 

of the Schultze granite. The mmu~x~Lt monzonite-schist block is weakly altered 

and mineralized with pyrite, chalcopyrite, and molybdenit% The 83 feet of 

monzonite-schist averaged 0.16% copper. 

Limestone Replacement ~pe 

Attachment G is an expanded graphic~assay log of the significant 

intercepts cored in d r i l l  hole A-4. An intercept of massively replaced limestone 

was cored just above the fault contact with the quartz monzonite mentioned 

previously. The block is thought to be in-place based on projection of known 

units from the west in Magma~s workings. The essentially completed replaced 

block was replaced with specularlte, metallic hematite, and red earth hematite. 

Some areas of strongly s i I i c i f ied  llmestone contained iron-oxide f i l l i n g  

pseudomorphs after sulfides. Also some native copper was found. Although low 

(0.8]~) copper values were in the replaced unit for the entire 87 feet as 

intercepted, some ten-foot runs returned values of 1.16%, 1.26%, and 2.55% 

=uapKx copper. The block of massively replaced limestone passed downward into 

less replaced s i l i c i f i ed  limestone which became progressively brecciated as 

the al large fault structure was encountered. 

The type and occurrence of mineralization is identical to that found to 

the west in the oxidized upper workings of the Magma Copper Company's limestone 

replacement areas, This type Of deposit is presently the major mining and 

reserve mineralization for N qmm~a Magma at Superior with published reserves of 

lO~-I million tons of 5.88% copper before dilution. 
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Above the massively replaced unit and setting between Whitetail Conglomerate 

units is a brecciated and partly replaced limestone block. The block is 

interpreted to be a slide block, probably or~ginally from the west, which was 

emplaced shortly after the in i t iat ion of Whitetail Conglomerate deposition. 

The slide block is s l ight ly altered and sl ight ly dolomitic with some s i l i c l f l ca -  

tion. Primary mineralization is confined to scattered pyrite and one oxidized 

replaced limestone bed lying below a shale-mudstone unit, as well as mineraliza- 

tion within the shale-mudstone unit. This mineralization here, as well as 

throughout the entire unit intercept, is abundant secondary mineralization 
i 

consisting of native copper, malachlte, chrysocoIIa and minor cuprite and 

tenorite which averaged 3.22~ copper over the I09 feet of core. 

The slide unit is highly brecc~ated and the secondary mineralization 

generally occurs in the breccia fractures and rarely replaced the breccia 

fragment. 

The replacement target (Attachment E) lies between Magma's Number 9 Shaft, 

now being sunk, and the ASARCO dr i l l  hole A-4. A mile and a quarter of the 

distance (east-west) is Oak Fiat Recreational Area (Attachment F) presently 

closed to mineral entry with a Public Land Order. The withdrawal is a mile 

in north-south dimension. Magma covers the north, west, and south sides of 

the withdrawal with mining claims. ASARCO is on the east and also north and 

south..of Magma (Attachment F). The replacement potential is limited on the 

east by the extent of limestone preserved up to the Devils Canyon fault 
a s  

structure zMd discussed earl ier. Westward the best potential brackets the 

ASARC0 d r i l l  hole A~4 and the known replacement deposits of Magma Copper 

Company. A fu l ly  untested potential l~es from essentially the Silver King area 

two miles north of Magma~s No. 9 Shaft to the Belmont area two and one-half 

miles south of the shaft. ASARCO claims and State ]eases cover some of the 

area, with Magma and the withdrawn area covering the better potential. 
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Magma, through Newmont Exploration, is presently building a road for d r i l l  sites 

in the Belmont area. 

The ASARCO dr i l l  hole A-5 wil l  be deepened to a premineral intercept to 

test the area eastward from the $~Iver King intrusive and structural features 

extending from the Magma mine area. 

The ASARCO dr i l l  hole M-IA did not penetrate into any significant favorable 

replacement zones in the Pennsylvanlan limestones cored although minor pyrite 

and specularite was found, The northern ASARCO d r i l l  hole, DCA-IA, penetrated 

the entire thickness of Paleozoic units and found numerous s i I i c i f i ed  and 

alteration replaced textured zones, complete with shrinkage-collapse breccia 

areas and calcite ve~ning throughout the limestone units cut. Only minor zones 

were found in the Pennsylvan|an limestones, but thick sections were found in 

the underlying Mississippian and Devonian limestone. This hole is far to the 

north and unrelated to any m~neral zone previously discussed. The alteration 

textures indicate the d r i l l  hole is w~thin t-he alteration halo effect#, but 

present studies are insuff icient to determine the ExB~J~extent to which 

solutions capable of altering the limestone may have traveled. Only minor 

iron, zinc, and copper values are associated with the altered zones. Further 

f ie ld  studies wil l  be undertaken in the northern area for evaluation purposes. 

Native Copper in Con~llomerate 

A significant discovery in terms of thickness of the intercept and the 

overall amount of contained copper has been made in Whitetail Conglomerate in 

d r i l l  hole A-4 (Attachment G). The mineralization is native copper and 

subordinate cuprite, both of which occur as I) specks, fracture f i l l i n g ,  and 

minor masses within various rock-type clasts in the conglomerate; as 2) sheets 

and masses along the clast Boundary; and as 3) specks and masses randomly 

scattered throughout the conglomerate matrix. 
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Nat ive copper,  in v i s i b l e  but sparce to t race  amounts, has been found in 

all six ASARCO dr i l l  holes, as well as reported in nearly all the other dr i l l ing  

and shafts which have penetrated into the Whitetail Conglomerate. Copper 

values tested range from 0.02~ to O.ll~ in relatively thick sections of 

conglomerate. 

The significant section of native copper in d r i l l  hole A-4 was cut 

/,3~_ 
starting at a distinctive l~thic tuff  bed containing ~,30~ copper, mainly 

as cuprite, and continuing downward to the limestone units mentioned previously. 

The significant thick intercept of 1256 feet of conglomerate above the slide 

block averaged 0.53% copper, while the thin (36 feet) underlying section of 

conglomerate below the slide block averaged 0.69% copper. The lower conglomerate 

rests in depositional contact on the limestone below (as does the upper 

conglomerate s e c t i o n ) [ / ~ A ~  ~ ) -  

The native copper in conglomerate target (Attachment E) is one which has 

l i t t l e  precedence in southwestern geology. The thickness and contained copper 

content indicates a potential of staggering implications. Present 

suggest the richer copper area lies in the basal trough portion of the 

conglomerate depositional basin. The conglomerate material was rapidly 

dumped into a continuously subsiding eastward t i l t i ng  basin which was locally 

developed along the north-south Devils Canyon fault structure.. The probable 

source area was dominantly from the east with contributions also from the north- 

east sector and with E~minor contribution from western source areas. 

Copper is Fxm~MJ~x~k present throughout the basin and has been reported 

as a curiosity from nearly all holes and shafts dri l led through the dacite 

cover. Native copper has also been reported from d r i l l  holes in conglomerate 

east of the Miami-lnspiration ore bodies of the Miami d is t r ic t .  Our only control 

on the richer portion of the Superior East basin is in ASARCO dr i l l  hole A-4 

and here the copper appears to be restricted to the units below the distinctive 

tuff marker bed. 
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The development of  the basin suggests tha t  the nor th -sou th  f a u l t i n g  in the 

Devi ls  Canyon area took place soon a f t e r  the emplacement of the g ran i t e -po rphy ry  

i n t r us l ves  and the a t tendant  m i n e r a l i z a t i o n .  Some movement must have taken place 

e a r l i e r  along east-west to southwest-northeast structures as well as the north- 

south structures as, at Magma, the limestones dip some th i r t y  degrees eastward. 

This would suggest some ten degrees of t i l t i n g  prior to mineralization, and some 

twenty degrees after intense oxidation had been effective at Magma. Perhaps a few 

to five degrees have taken place contemporaneously or after dacite deposition, as 

~ ~ i p  toward the central part of the daclte exposures. 

If the tuf f  unit signals the end to the conditions which accumulated the 

signif icant native copper area, then the potential area of accumulation would abut 

the north-south Devils Canyon faul t  and wedge out westward as the basin was being 

t i l t ed  and f i l l ed .  Structural-isopach maps show:a potential zone north from A-4 to 

nearly DCA-IA, but very restr ic t ive in width along the faul t .  In the area of 

A-4, structural features were such as to preserve a wide wedge both to the very 

west of A-4 and to the south as shown on Attachment E. About half of the area, 

and more of the volume as the wedge increases in thickness to the east, is covered 

by ASARCO claims or State leases. A majority of the remaining potential is under 

the Oak Flat Withdrawal with a minor amount under Magma claims (Attachment F). 

FUTURE EXPLORATION 

Exploration within the Superior East project area w i l l  continue to evaluate the 

three signif icant discoveries. Attachment E shows the three areas of interest as an 

overlay to the land status of Attachment F. Also shown on Attachment E is the proposed 

d r i l l  holes for continued evaluation. 

The porphyry target w i l l  be more fu l l y  delineated by four holes on a 2000-foot grid 

into the central, higher-grade, portion of the porphyry. The outline and extent 

of the target area shown ~'¢based on the interpreted alteration-mineralization features 

developed during the past d r i l l i ng  and the knowledge of the characteristics of the 

deposits in the Ray and Miami d is t r i c ts .  The f i r s t  hole of this series would be the 
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easternmost hole which l ies  on the j o i n t - v e n t u r e  ground of ICC and ASARC0 (Rawhide 

Pro jec t ) .  Evaluation of th is  in tercept  would guide the d i rec t i on  fo r  f u r the r  d r i l l i n g .  

Based on the in terpreted features i t  can be speculated that the area out l ined w i l l  

contain 300-400 m i l l i o n  tons of secondar i ly  enriched cha lcoc i te  wi th  a grade in excess 

of 0.85% copper. The strong minera l i za t ion  in the f r i nge  in-place in tercept  f u r the r  

suggests double that tonnage of 0.7% copper in primary m inera l i za t ion .  

I t  is recommended that the limestone replacement target  to the west of A-4 be 

tested wi th  three add i t iona l  holes. These holes are w i th in  the most favorable s t ruc tu ra l  

zone which fo r  the most part  under l ies the withdrawn Oak Flat  recreat ion area. The 

replaced and mineral ized sections cut by A-4 suggest cont inuat ion of high grade values 

of +6% copper as found at Magma to the west. The prox imi ty  of the area to the 

Schultze gran i te  _ _ _ ~ . _ ~  and the in t rus ive  breccia of Magma suggests overa l l  be t te r  

ground preparat ion fo r  m inera l i za t ion  wi th  probable more continuous minera l i za t ion  in 

th i ck  sect ions of l imestone. Total po tent ia l  of the area suggests more tonnage than 

has been cu r ren t l y  announced by Magma. As shown on Attachment E, two of these holes 

w i l l  serve the dual purpose of tes t ing  the copper-bearing conglomerate which over l ies  

the Paleozoic l imestones. 

The nat ive copper in conglomerate w i l l  be fu r the r  de l imi ted by the d r i l l i n g  of two 

of the holes in the suggested replacement ta rge t ,  w i th  a t h i r d  hole proposed to the 

south in a State Lease sect ion. The f i na l  extent and grade of th i s  discovery may 

constitute a viable future resource. 

LAND STATUS 

The land status has been part ly mentioned in the above discussions. Attachment E 

is the basic status whi~e Attachment H gives a more detailed status of the fee land. 

Basically the ASARCO position is good in the porphyry target area. Recent agreement with 

Inspiration (ICC) on the Rawhide Project area places most of the project target within 

the covered ground. However, the northeastern area is covered by Fee land owners as 

shown on Attachment H. The proposed d r i l l  hole on the northeast side w i l l  provide the 

information necessary to evaluate the extent of the zone. 
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The replacement t a rge t  area is l a rge l y  under the Oak F la t  recrea t ion  wi thdrawal  

area. Fur ther  eva lua t ion  of the ta rge t  as now known would involve p a r t i c i p a t i o n  

w i t h i n  the wi thdrawn area, a l though an area of  favorab le  ground l i es  south of A-4 

and eastward to the Devi ls  Canyon f a u l t  s t r u c t u r e  on oxoundcont ro l~ed  by ASARCO~ 

/ ° ~ J ~ v a l u ~ t , o n  o f ~ e ~ a t i v e  copper in conglomerate t a rge t  can l a r g e l y  be done on 

claims or State Lease land p resen t l y  c o n t r o l l e d  by ASARCO, w i t h  a segment of  the 

p o t e n t i a l  under the Oak F la t  Withdrawal .  

The land claimed by Magma cover ing the area around Oak F la t  would probably be 

open fo r  j o i n t  venture cons idera t ion  in the event of ASARCO cont ro l  on the Oak F la t  

ground. 
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

~ o ~ , o ~ h ~  26, !972 

W. L. tt. 

SEP 2 7 1972 

C," 

O 

TO: W. L, Kurtz 

FROM: J. D. Sell 

Drill Hole A-2 
Drilling and Cost Summary 
Superior East Project 
Pinal County~ Arizona 

Drill hole A-2 was rotary drilled from the surface to a depth of 4076 feet by Coffey 
Drilling Company using a Mayhew-3000 and high pressure air. Drilling commenced 
January 13, 1972 and terminated on February 7, 1972. Four-inch casing was set and 
cemented in preparation for coring operations. 

Coring was commenced by Longyear Drilling Company using a truck mounted (TRK)-44 
rig on Match 4, 1972 and terminated coring on March 17, 1972 after coring from 
4076 feet to 4521 feet, for a total of 445 feet using NQ wireline. 

The core barre] stuck at the termination depth and recovery attempts were unsuccess- 
ful. The hole was abandoned on April 17, 1972 and a wedge (whipstock) set. (See 
report on drill hole A-2W for new hole below wedge.) 

The hole diameter and depth intervals are as follows: 

Hole Size Depth Interval Footage 

15 inch 0-21 feet 21 
8-3/4 inch 21-1863 feet 1842 
6-I/4 inch 1863-4076 feet 2213 
NQ 4076-4521 feet 445 

Casing, etc., remaining in the hole is as follows: 

7 

Casing Size Depth Interval Remaining Footage 

I0-3/4 inch 0-21 feet 21 
4 inch 0-4019 feet 4019 

Also  l o s t  and abandoned were 290 f ee t  o f  NQ rods and a core ba r re l  in the bottom o f  
the ho le ,  

0 
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W. L. Kurtz - 2 - 
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~.~+ ~. ~i~ ~.~ 

September 26, 1972 

The cost breakdown of drilling A-2 is as follows: 

a) Direct Drilling 
b) Site Preparation 
c) Sampling 

Rotary Drilling 
Cost S/ft. 

$70,102.69 $17.20 
4,016.64 0.99 
1,812.20 0.44 

i 

Total Core Drilling 
Cost S/ft. Cost S/ft. 

$20,804.77 $46.75 $90,907.46 $20.11, 
120.00 0.27 i 4,136.64 0.91 ° 

5,372.07 12.07 i 7,184.27 1.59 
d) Supervision 1,925.44 0.47 3,936.15 8.85 ~ 5,861.59 1.30 

Totals $77,856.97 $19.10 $30,232.99 ~I08,089.96 $23.91 

See Dri l l  Hole Summaries r epor t  dated October l ,  1971 for  exp lana t ion  of c a t e g o r i e s .  

The high sampling cost during coring was incurred with the use of three full-time 
samplers for core caCching security. 

Drilling rate during rotary drilling was 66.8 feet per shift and during coring was 
9.9 feet per shift. 

// James O. Sell 

JDS:lad 

cc: HLCrittendon 
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 26, 1972 

W. L. rk. 

SEP 2 ;' 1972 

0 

v ~ 

0 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole A-2W 
Drilling and Cost Summary 
Superior East Project 
Pinal CoUnty, Arizona 

Drill hole A-2W was started from a wedge (whipstock) set in hole A-2 at a 
depth of 4230 feet. Coring commenced on April 19, 1972 and terminated on 
May 18, 1972 at a depth of 4940 feet. A tota] of 710 feet of NQ was cored 
for the hole, The hole was drilled by Longyear Drilling Company using the 
truck mounted (TRK)-44 machine used previously on hole A-2. The hole was 
terminated and abandoned with the loss of a stuck core barrel and rods. 

In addition to the core barrel, 810 feet of NQ rods were lost in the A-2W 
portion of the hole. Also lost in the upper portion (A-2 area) were If30 feet 
of NQ casing (from 2949-4079 feet), 4019 feet of 4-1nch casing (from 0-4019 
feet), and 21 feet of lO-3/4-inch casing (from 0-21 feet). The last two 
items were originally left in hole A-2 and remained upon abandonment of 
hole A-2W. 

The cost breakdown of the coring in A-2W is as follows: 

Core Drilling 

Cost S/ft. 

a) Direct Drilling 
b) Site Preparation 
c) Sampling 
d) Supervision 

$12,797.63 $18.02 
160.00 0.23 

4,018.75 5.66 
1,675.16 2:36 

Totals $18,651.54 $26.27 

See Drill Hole Summaries report dated October I, 1971 for explanation of the 
categories. 

Core rate for A-2W was 9.9 feet per shift. 

~'/ J. D. Sell 

JDS:lad 

cc: HLCrittendon 



O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 26, 1972 

W.L 1%. 

SEP g 7 1972 
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TO: W, L. Kurtz 

FROM: J. D. Sell 

Drill Hole DCA-IA 
Drilling and Cost Summary 
Superior East Project 
Pinal County, Arizona 

Drill hole DCA-IA was a reentry into the previously drilled DCA-I hole of the 
Miami Copper-Superior Oil joint venture. 

ASARCO cleaned the hole with a churn drill and set four-inch stabilized casing to 
the depth of 4002 feet, Coring with a CP-50 rig using NX wireline commenced on 
November 17, 1971 and terminated on February 9, 1972 at a depth of 5813 feet, for 
a total of 1811 cored feet. 

No casing was recovered upon termination of the hole. 

The cost breakdown of DCA-IA is as follows: 

a)Direct Drilling 
b)Site Preparation 
c)Sampling 

;-'d)Supervision 

Totals 

Clean-out Core Drilling Total 
Cost S/ft. Cost S/ft. Cost S/ft.* 

$13,812.77 $3.45 $73,351.62 $40.50 $87,164.39 $48.13 
. . . .  1,598.56 0.88 1,598.56 0.88 
. . . .  609.64 0.34 609.64 0.34 
860.00 0.21 5,531.69 3.05 6,391.69 3.53 

$14,672.77 $3.67 $81,091.51 $44.77 $95,764.28 $52.88* 

*Cost per foot based on cored footage. 

See Drill Hole Summaries report dated October I, 1971 for explanation of categories. 
% 

Drilling rate during the core drilling averaged 9.8 feet per shift(~L~.~I~ 

~James D. Sell 

JDS:lad 

cc: HLCrittendon 



O 
AMERICAN SMELTING AND REFININ~ COMPANY 
Tucson Arizona 

June 8, 1973 

O 

O 

TO: H.L.  Crlttendon 

FROM: W. L. Kurtz 

Drillin,g Requirements 

Over the last  several months we have discussed d r i l l i n g  requirements, but 
have always, for  one reason or another, post-poned them. The fo l lowing schedule 
should be f i rm:  

BOHME: immediately s t a r t  rotary hole and d r i l l  as deep as funds permit 
(per ins t ruc t ions  of Se l l ) .  Set casing fo r  continued d r i l l i n g  
a f t e r  Aug. 14, 1973 with e i the r  ro tary  or diamond d r i l l .  Total 
depth 4,000'? 

SUPERIOR EAST-RAWHIDE: a) immediately start rotary hole for Superior 
East at location north of highway (per instructions of Set1). 
Depth 3500'+ (core point to be determined by Sell). Continue 
hole with coring to 5500-6500. 

b) s t a r t  ro tary  hole a f t e r  "a" ,  but no l a te r  than August 1st. 
Depth * 3500' (core point  determlned by Se l l ) .  Continue coring 
to 5000'±. 

THUNDER MOUNTAIN: s t a r t  diamond d r i l l  hole as soon as possible,  probably 
depth 5,O00'. D r i l l  access needs to be determined, check with 
Graybeal f o r  s i t e  locat ion and possible road access (perhaps 
Stone could help).  

3R: upon completion of TM hole, move rig to TR-IO, clea~ out, deepen 
to 5,O00'. 

SILVER STATE: start air  d r i l l i ng  f i r s t  week July (Whaley to supervise 
project and Whaleyto complete d r i l l  roads prior to arrival of 
Ecklund Dr i l l ing Company). You should plan to help kick the 
d r i l l i ng  off .  

You should make strong ef for t  t o  line up someone capable of handling the 
deep rotary d r i l l i ng .  I f  no one available, we could use a 1500 and then- 
diamond dri I l .  

WLK:Ib 
cc: JDSeII ~<'- 

FTGraybeal 
NPWhaley 
RBCrist 



0 AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 29, 1973 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Tops of Units 
Holes A-7 and AI-I 
Superior East Area 
Pinal County, Arizona 

Based on adjacent holes and projections, the following units and footages 
are expected: ~ - ~  

Dri l l  Hole A-7: 
0-2300 

2300-2650 
265O-5000 
5000- 

Dacite d- ~ Ioo  
Earl y Vol cani cs .2/~-~ - ~ < -  
Wh i teta i I ~ ~V~-..~'~/~ 
Premineral ~ - ~ / o -  Z~oo (J-~p ~-l~i~}~.,~ J 

I would expect the volcanic tuf f  unit in the Whitetail to be somewhere 
around 4 0 0 0 ~ t  in depth. (The fault movement and timing of basin f i l l i ng  
is unknown at this time and the existence of the marker bed is hypothetical.) 
Thus, at around 4000 feet of depth would be the projected core point. 

Dri l l  Hole AI-I:  
0-1900 Dacite O - / ~ S -  T~ 

1900-2200 Whitetail  2.~D~- 
2200- Preminerai 

I would think that core point could be anytime after getting into the 
Whitetail. 

Sel 1 

JDS:lb 

cc: HLCr i t tendon 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July IO, 1973 

TO: Harold Stone 

FROM: W. L. Kur tz  

0 

For the duration of the drilling at Superior East-Rawhide, 

you will be directly responsible to Mr. Crittendon. By copy of 

this memorandum, all geologists are hereby notified that Mr. 

Stonels services may be obtained only upon Mr. Crittendon's 

approval (i.e., you only contact Mr. Crittendon). 

W. L. Kurtz ~'~ 

WLK~ lb  

cc: A l l  Geo log is ts  
HLCr i t tendon 
RBCrist  

O 
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O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

August 6, 1973 

O 

FILE MEMORANDUM 

Kirby Coryell's State Lease 
Drill Hole 
Superior East Project Area 
Pinal County, Arizona 

I have recently come into the factual information Concerning Kirby 
Coryell's drill hole (KC-I) on State Lease Section 9, T2S, RI3E. 
The hole was rotaried to 2370 feet and completed by coring to 3304 feet. 

O-lOIO 
I010-2917 

2917-3304 

Dacite 
Whitetail Conglomerate; 
native copper in last 400 feet. 
Naco Limestone; minor pyrite pseudomorphs, 
manganese and zinc stringers. 

Apparently the best interval of native copper was from 2750-2800 
feet with a value of 0.09% copper. A sample in the Naco returned 
1.57o Zinc and 0.1% Lead. Bedding in the Naco generally dipped 15 to 20 
degrees in the core. 

~ : James D. Sell 

JDS:lb 

O 
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RECE~va./, AMERICAN SMELTING AND REFINING COMP.~vI~. L .  K. 
4~L~IUq[CO EXPLORATION DEPARTMENT SEP ] ,!.. Ig73 

,20 B,OAOwA¥, - ~ ,  YO~,. ,.Y. ,0005 SEP I '7 Ig73  S.W.U.S.F.XPL. OlV. 
j . t - ;  C .  

T. C.  O S B O R N E  

ASSISTANT DIRECTOR OF EXPLORATION 

Air Mail 
SEP I ~ ~3 

September 12, 1973 

Mr. W. L. Kurtz 
Southwestern Division 
Tucson Office 

Superior East Project and 
Rawhide Project 
Pinal County, Arizona 

Dear Mr. Kurtz: 

Mr. Collins has pointed out that we should be prepared to wedge 
and take additional samples from all holes drilled in connection with 
the above projects which encounter ore or something close to it if 
the occurrence is as limestone replacement or enriched chalcocite 
blanket. I agree, and we will henceforth request a contingent amount 
in all authorizations which will allow you to undertake such wedging 
when and if required without requesting additional funds. You should 
also make sure that the drill crews are always equipped and ready to 
wedge on short notice as you may request, if that is not already 
standard practice. I should clarify that we are talking about lime- 
stone replacements sulfides and chalcocite mineralization, and not 
primary porphyry copper mineralization or native copper in the Whitetail. 
For occurrences of the latter types, an extra sample a few feet away 
from the original would not be worth the cost in view of the potentially 
long vertical columns and the general uniformity of grade. 

The above is based on the thought that in view of the great 
depth involved, any ore intersections will in the future have to bear 
a great responsibility for possible substantial investments, and any 
intercepts of mineralization of a type apt to be erratic should be 
reconfirmed at least once or twice by wedging in order to provide a 
convincing and conservative basis for future decisions. 

In line with this, we are requesting an additional $20,000 for 
your hole AT, as a contingency to be used for possible wedging in 

O case interesting intercepts of limestone replacement ore are encountered. 

Very truly yours, /~ 

T. C. Osbo~n~ 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

November 7, 1973 

O 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-3 
Rotary Drilling 
Superior East Project 

f ~ / - - - 9 ~ - l ~  Coun.ty., Arizona 

Attached is a daily log of the rotary drilling of Hole A-3. The 
information shown is the date, depth at end of the day, number of hours 
charged to drilling, and the number of shifts involved (converted to 
8-hour shifts), explanation of delays, size of hole, and the geologic 
formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) bit size (and essentially depth based on IO00-foot increments), 
and b) geologic unit. 

~ a m e s  D. Sell 

JDS:Ib 
Attachs. 

O 



0 0 0 

Date 

1973 

5/21 

5/22 

DRILL HOLE No. A-3 - ROTARY DRILLING WITH AIR-HAMMER 
Harness Drilling Company - Failings 1500 DMX with WEJ Compressors 

Depth at 
End of Shift Footage 

Drilling 
Hours Shifts* Delays 

0 - -  l - l / 2  

20 20 4 1 -1 /2  

Hole Size 

5/23 20 -- - I-I/4 

5/24 243 223 6-I/2 I-I/2 

5/25 518 275 8 I-I/2 

5/26 693 175 6-3/4 l-I/2 

5/27 813 llO 5 l 

5/28 1038 225 lO l-I/2 

5/29 I038 -- - I-I/4 

5/30 1203 165 9-I/2 l-I/2 

5/31 1218 15 l I-I/2 

6/01 1428 210 lO-I/2 l-I/2 

6/02 1428 . . . .  

6/03 1428 . . . .  

6/04 1445 17 I/2 l 

Moving on location 

Drilled 8" hole to 20'; reame0 lO" 
hole to lO'; set 8" ID casing to 
lO-foot and cemented. 
Welded drill head; repair, clean-up 
work. 
Waiting on hammer; tripping time. 

Service rig; welding on drilling 
head. 
Tripping; clutch repair. 

Repair master clutch; water at 708' 

Service rig. 

Plugged hammer, repair & tripping time. 

Cleaning hole. 

Unloading hole; plugged hammer; 
repair. 
Unloading hole. 

Saturday; no work. 

Sunday; no work. 

Clean up hole; laying down pipe. 

-O- 
lO" 

-I0- 

,, 

-1445- 

*Based on 8 hours per shift .  
Not~: Only ten-feet of 8" ID surface casing in hole. 

Fo rma t i on 

-0" 

D a c i t e  

-I 3O- 
Whitetail Cgl. 

- 1445- 



O Drill Hole A-3, Rotary-Air-Hammer 
SUPERIOR EAST PROJECT 

Drilling Time by Bit Size, including clown time: 

Bit Size Depth Shifts to Depth Footage 
,L 

lO" & 8" 1445 16-I/2 1445 1445 

Ft./Shift 

87.6* 

*Note: No casing set except lO feet of surface casing. 

Delays 

Surface casing; 
unloading hole; 
laying down pipe. 

0 

Drilling Time by Rock Unit, including down time: 

Rock Unit Depth Shifts to De~th 

Dacite 0-1430 15-I/2 1428 
Whitetail Cg]. 1430-1445 l 1445 

* Note : 

Footage Ft./Sh i ft 

1428 " 92. l 
17 17.0" 

This amount of hole actually drilled in I/2 hour of on-the-bottom drilling. 

@ 
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AMERICAN SMELTING AND REFIN ING COMPANY 
TUCSON A R I Z O N A  

November 7, 1973 

0 

TO: 

FROM: 

W. L. Kurtz 

J. D. Sell 

~.~., 
~,~ 

Dai ly  D r i l l  Data 
D r i l l  Hole A-6 
Rotary D r i l l i n g  
Superior East ProJect 
Gi la County., Arizona 

, , , , ,  , ,  , , ,  

Attached is a da i l y  log of  the ro tary  d r i l l i n g  of  Hole A-6. The 
informat ion shown is the date, depth at end of the day, number o f  
hours charged to d r i l l i n g ,  and the number of s h i f t s  involved 
(converted to 8-hour s h i f t s ) ,  explanat ion of delays,  .size of  hole,  
and the geologic format ion.  

Compiled from "this data is a breakdown of the s h i f t s  and footage by 
a) b i t  s ize ~and e s s e n t i a l | y  depth based on 1000-foot increments),  
and b) geologic un i t .  

JDS:Ib 
Attachs. 

O 



0 @ 0 

DRILL HOLE NO. A-6 - ROTARY DRILLING W/AIR-HAMMER 
Harness Dr i l l ing Company - Failings ]500 DMX with WEJ Compressors 

Depth at ~ Dr i l l ing  
Date End of D.a.y Footage Hours Shifts* 

1973 

6/06 lO lO l - I /2  l - I / 2  

6/07 10 -- I - I /2  l - I /2  

6/08 108 98 8-1/2 1-I/2 

6/09 308 200 8 l-I/4 

6/10 . . . . . .  

6/11 553 245 9-3/4 I-I/2 

6/]2 833 280 10 l - l / 2  

6/13 1013 180 lO I-I/2 

6/14 1193 180 9-1/4 I - I / 2  

6/15 1298 105 8 I - I / 2  

6116 1375 77 6-112 1 

Delays Hole Size 

Set-up on si te;  dr i l led 8" hole. 

Reamed to lO", set lO' of ID 8" 
surf. pipe & cemented. 
Welded on d r i l l i ng  head. 

Service rig. 

Sunday 

Tripping. 

Making approx. 25 gpm water. 

Tripping. 

Trouble unloading hole. 

Tripping. 

-i 0- 
I0" 

- 1!0, 

,, 

-1375- 

Fo rma t i on 

-0- 

Dacite 

-1375- 

*Based on 8-hours per sh i f t .  

NOTE: Only ten feet of 8" ID surface casing in hole. 



0 0 0 

Deepening DRILL HOLE A-6 - Rotary-mud Dri l l ing 
Copper State Exploration (J.C. Tackett) - Failings DMX Holemaster 

Depth at Dri l l ing 
Date. End of Day Footage Hours Shifts* D_elays 

1974 
5/20 1375 0 0 3 

5/21 1375 0 0 3 

5/22 1390 15 6 3 

5/23 1420 30 20 3 

5/24 1440 20 18 3 

Z 

5/25 1490 50 20 3-; 

5/26 1557 67 18 3 

5/27 1640 83 

5/28 1665 25 

22 3 

12 3 ~ 

(Note: Water level was at 800 feet.) 

6 hrs. rigging up; 12 hrs. mixing mud 
and lost-circulation material (LCM). 
24 hrs. blind hole, mix mud & LCM. 

18 hrs. recovering circulation, mlx 
mud & LCM. 
4 hrs. bit change @ 1410 ft.; mix 
mud & LCM. 
6 hrs. rd. trip, bit change @ 1428 ft.; 
mix mud & LCM. 
4 hrs. rd. trip; bit change @ 1460 ft.; 
mix mud & LCM. 
4 hrs. rd. trip; bit change @ 1520 ft.; 
mix mud & LCM; 2 hrs. tripping; bit 
change @ 1557 ft. 
2 hrs. tripping in. 

5/29 1665 0 0 2 

4 hrs. tripping for bit change @ 1655 
ft; 4-I/2 hrs. conditioning mud for 
shutdown & tripping out; 3-I/2 hrs. 
rigging down. 
15 hrs. rigging down & moving 

Hole Size 

-1375- 

5- I/8" 

- 665- 

Formation 

T 
Daclte 

1 
-1475- 

T 
Whitetail  

Cgl. 

1 
-1665- 

*Based on 8 hours per shif t .  
NOTE: Only ten feet of 8" ID surface casing in hole. 
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ASARCO 

Salt Lake Exploration Division 

December 12, 1973 

@ 

O 

J.  D. Sel l  
T u c s o n ,  Of f i ce  

Dear Jim: 

First of all my apologies for not getting this to you sooner. 

Regarding our conversations of November Z7-Z9th, I have 

reviewed briefly the drilling reports from the Miami-Superior area and 

my initial impression is that air drilling through the uppermost i000' of 

dacite is preferable to mud drilling in order to minimize problems arising 

from severe lost circulation zones. The advantages of air drilling below 

the point at which the intermediate casing string is set are debatable and 

it is my opinion that mud drilling from this point on would be most efficient 

in the long run. This is with the assumption that the equipment required for 

the switchover is readily available on location. The price advantage of 
rotary drilling over core drilling diminishes below 2000' when the cost of 

the tertiary casing is added to the rotary cost. It seems probable that attempt- 

ing to continue rotary drilling to predetermined coring depths below Z000' in 

spite of difficulties may not result in the least overall cost. 

We discussed at length contractors and equipment. I highly re- 

commend that you adjust your timetable so as to coincide with the avail- 

ability Of the contractors with the most applicable equipment. 

As far as the problem of buying worn drill rods, some contracts 

• contain a statement to the effect that "... this document constitutes the 

entire agreement between ASARCO and and no liabilities or conditions 

are inferred or assumed other than those specified herein." ASARCO re- 

presentatives executing this sort of contract must be careful to specify all 

of contractor's obligations but this clause would substitute for the other 

phrases I suggested while in your office. 

I t  has always been my contention that you cannot write superior 

~n~o ~ ~ .  Superior performance can only arise from a performance -" ~ a "--~-~ 
contractor with the proper equipment, experience and intent. 



@ 
It has  be e n  a p l e a s a n t  s o j o u r n  for  me to once  a g a i n  t~lk 

d r i l l i n g  and if  I can a d v i s e  f u r t h e r ,  p l e a s e  don ' t  h e s i t a t e  to ca l l  on m e .  

R e g a r d s  to M a r n i e ,  T o m  & M a r k  and hope Kappy is hobb l ing  
a r o u n d  O. K. 

V e r y  t r u l y  y o u r s ,  

~ J C I K  

J R W / m b  

@ 

@ 



O /LSABOB 
A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

S O U T H W E S T E R N  E X P L O R A T I O N  D I V I S I O N  

P. O. BOX 57477 TUCSON, A R I Z O N A  85703 

1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

MERRY CHRISTMAS AND HAPPY NEW YEAR 

TO ART, DICK, GEORGE, AND ALL THE HELP 

0 

FOR THE EXCELLENT WORK OF THE YEAR. 

// 

O 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I Z O N A  

February 7, 1974 

O 

O 

Memorandum for: N. P. Whaley 

From: W. L. Kurtz 

Drilling Requirements 

I have listed below drilling requirements for '74 as I presently view 
them. As usual, there are a number of question marks. 

SUPERIOR EAST 

DCA-3 (5-5/8" to current depth of 3,000'): attempt to clean out, case 
and DD to "4500' (casing 2-3,000' 3-I/2" ID); Shelton, Boyles. 

State 5 - A-3: open hole at 1445' in Whitetail. $12,500 work due by 
May 30. 

State 4 - A-6: open hole at 1358' in dacite. $12,500 work due by 
June 29. 

Decision to be made whether to do work or refile on State 4,5. 
(If drill holes will need 4" ID casing.) 

Assessment work on claims will be fulfilled with drill holes A-7, DCA-3. 

CLARK OPTION -- apply work from Rawhide hole AI-l or else haye Cox or Shelton 
drill shallow hole ($800). 

RAWHIDE -- assessment work fulfilled by hole AI-l. No new holes scheduled. 

THUNDER MOUNTAIN -- complete hole TM-8; may request additional funds to 
drill several short (<I000') holes east of TM-8. 

MENDOZA OPTION -- $700 in road and drill site work. 

3R -- deepen TR-IO; drill one new hole (tentatively scheduled for north of 
TR-IO; west of TM-8) by Joy. 

CHARLESTON -- DD lO,O00' in two holes by Joy. 

HARDSHELL -- 2 years assessment work for $15,000 in hammer(?) drilling. 

RED HILLS -- complete present hole; decision to be made on $6,300 work due 
May 29 on section 2. 



0 
N. P. Whaley - 2 - February 7, 1974 

0 

BOHME -- Boyles DD in the two cased holes. 

NW SILVER BELL -- rotary drill 25 location holes; rotary drill 2750' in 
3 holes. Shelton? (If premineral bedrock mineralized will case 
3-I/2" ID) 

RAY WEST -- rotary drill $25,000 in one hole (may have funds to complete 
one hole to +5,000' by combination rotary-DD). (Case hole 4 '~ ID) 
Contractor? 

SILVER STATE -- air hammer drilling +20,000' (will request funds soon)• 
Ecklund. 

SILVER BELL EAST -- apply work from Silver Bell Unit to fulfill assessment 
work. 

COURTLAND-GLEESON -- possible project. Drill 5,000' hole or deepen old hole 
1-2000'. Contractor - Joy? 

ADDITIONAL DRILLING POSSIBILITIES: 
Roskruge -- I-3 rotary holes; 800-2000' 
Lindsay Canyon -- l hole to 5000' combination rotary-DD. 
Main Tombstone District -- DD 5,000'. 
Geologic Drill Type holes at: 

3 areas Papago Reservation (Vaiva Vo, Gu Achi, NE Santa Rosa); 
Texas Canyon; 
West of Cholla Butte; 
Others? 

/ 

• K u r t z  

W L K :  I b 

cc: JHCourtright 
RBCrist i + 
JDSel l / 
FTG raybea I 

0 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

TUCSON A R I Z O N A  

February 12, 1974 

O 

Memo To: W. L. Kurtz 

From: J.D. Sell 

Casing Requirements 1974-75 

Area 3-I/2" I.D. 4" I.D. 

Superior East Project 
l) North of Hwy, DCA-2(?) Area --- 
2) South of Hwy, DCA-3 Area 2000 ft. 
3) South of Hwy, S of AI-l, A2 Area --- 

4) State Sec. 5 (A-3) Back to back 
5) State Sec. 4 (A-6) Back to back 

Bohme Project 
l] New Hole ? 

Rawhide Project 
I) New Hole South ? 

Ray West 
--l-~ New Hole, north 

2500 ft. 

2500-3000 ft. 
(using DMX type) 

2500-3000(?) 
2500-3000(?) 

2500 

25OO 

2500-3000(?) 

2000 ft. 17,500 to 21,000 ft. 

Casing on Hand: 

±lO0 ft. of 3-I/2" I.D., black (on Bohme AH-4) 
±230 ft. of 4" I.D., black (Bohme Corral) 
3,780 ft. of 4" I.D,, black (SW Pipe & Supply storage to be moved) 
±900 ft. of 7" I.D. oi1 well (North of Oak Flat) 

O JDS:Ib 

/~J. D. Sell 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON ARI ZONA 

August 28, 1974 

O 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Slide Block Information 
Superior East Project 
Pinal County, Arizona 

In response to inquiry on thickness of slide blocks encountered in our 
drilling, I submit the following table: 

Hole Depth 
Number Footage Rock Type Thickness Comments* 

A-l 1374-1527 p£sc + Tqm 153' 
A-2 3459-3540 Tqm 81' 
A-2 3920-4289 Tqm + p£sc 369' 
A-4 6339-6448 Me I09' 
A-7 3682-3730 Tgr 48' 
M-iA 2920-3i08 Tgr 188' 
AI-l 2650-3046 Tgr + p£sc 396' 
Al-i 3046-3238 p£sc + Tqm 192' 
AH-5 987-1710 p£db 723' 
AH-5 2996-3332 p£dsq + db 336' 

Based on cuttings 
Resting on bedrock 

Resting on slide below 
Resting on bedrock 
Capped by dacite 

*All blocks have been cored, except as noted, and are covered and rest in 
Whitetail conglomerate, except as noted. 

Mr. K. Coryell's hole, KC-], penetrated 387 feet of Naco Limestone under 
Whitetail prior to their termination of the hole. In view that the depth 
to "bedrock" is shallower than projection and that the old Kerr-McGee hole 
DC-I to the south has been deepened by Newmont to a depth below the 
terminal depth of KC-I and is yet in Whitetail, suggest the possibility that 
the K. Coryell hole is within a slide block and is not part of the true 
basement. 

S /J. D. Sel l  

JDS:Eb 

Q 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I  Z O N A  

September I 1 , 1974 

- .\ 

Mr. D. E. Crowell 
Bui Iding 

Native Copper 

As discussed with you last week, Mr. Sell will provide you with about 
20 pounds of assay reject material averaging about 0.9% copper. The 
copper primarily occurs as native copper in conglomerate. The native 
copper occurs as thin plates and foils around the pebbles*, as fine 
disseminations in the fine sand and clay matrix, and a small percentage 
within the pebbles. 

I should like you to determine whether this native copper can be recovered 

WLK:Ib 

cc: JHCourtri~ht 
JDSell~ 

W. L. Kurt~'7~ 

*In splitting the core and crushing for assay, the plates and foils have 
fallen away from the pebbles. 
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ASARCO 
A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

M I N E R A L  B E N E F I C I A T I O N  DEPARTMENT 

P.O.  BOX 5 7 4 7 ,  T U C S O N ,  A R I Z O N A  8 5 7 0 3  

,'roy 

O. E. C R O W E L L  

DIRECTOR 
November 5, 1974 

11.50 NORTH 7TH A V E N U E  

T E L E P H O N E  6 0 2 " 7 9 2 ° 3 0 1 0  

Mr. R. B. Haagensen 
Central Research Laboratories 
South Plainfield, N. J. 07080 

Native Copper Ore 

Dear Sir: 

I am having sent to you under separate cover approximately 
five pounds of assay reject native copper ore. This sample should 
contain about 0.9% copper, which is present primarily as native 
copper. Some cuprite has also been identified in this ore. 

We would like to have a mineralogical examination run on this 
~mn] e to determine the occ~ence and size distribution of the 
copper mineralization present. Also, identification of any other 
minerals of interest. 

Included with this sanlole will be an assay pulp of the same 
ore. We would like to have a complete spectrographic analysis run 
on the same. 

Yours truly,,, 

T. D. Henderson, Jr. U 

TDH:vh 
cc: EMartinez 

~TLKurtz~:D~ 
DECrowel~ -~ 
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AS&RCO 

A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

SOUTHWESTERN EXPLORATION D I V I S I O N  

P. o. BOX 5747~ TUCSON, ARIZONA 85703 

November 12, 1974 

1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

Mr. S. L. Matthews, District Manager 
Boyles Bros. Drilling Company 
P.O. Box 9910 
P h o e n i x ,  A r i z o n a  85068 

Dear Mr. Matthews: 

I do not believe Asarco is responsible for the charges on your invoice 
SW-207 (i.e., charges we deducted from your invoice SW-182). When a hole 
is lost under the conditions that DCA-3 was, it is always the responsibility 
of the drill contractor, at his expense, to get the hole back down to the 
original depth. We did pay one-half the cost of McCullough's services for 
cutting the stuck rods, which rs really part of the cost of getting back 
down to or ginal depth. 

I am sorry to hear *~.,~ ..,u~. Cleghorn Ts leaving Boyles Bros. We ,,u,"-Id him in 
;,i~ll, ,~gd,u ~ ~ cu,,,peLe. L d r i l l e r  and foreman. 

Very truly yours, 

W. L. Kurtz 
Manager of Exploration 

WLK~Ib 

cc: JDSell 
NPWhaley 
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ASARC0 

Salt Lake Exploration Division 

December 12, 1973 

J. D. Sell 

Tucson, Office 

Dear Jim: 

First of all m y  apologies for not getting this to you sooner. 

Regarding our conversations of November 27-29th, Ihave 

reviewed briefly the drilling reports from the Miami-Superior area and 

my initial impression is that air drilling through the uppermost I000' of 

dacite is preferable to mud drilling in order to minimize problems arising 

from severe lost circulation zones. The advantages of air drilling below 

the point at which the intermediate casing string is set are debatable and 

it is my opinion that mud drilling from this point on would be most efficient 

in the long run. This is with the assumption that the equipment required for 

the switchover is readily available on location. The price advantage of 
rotary ldrilling over core drilling diminishes below Z000' when the cost of 

the tertiary casing is added to the rotary cost. It seems probable that a~empt- 

ing to continue rotary drilling to predetermined coring depths below Z000' in 

spite of difficulties may not result in the least overall cost. 

We discussed at length contractors and equipment. I highly re- 

con~rnend that you adjust your timetable so as to coincide with the avail- 

ability of the contractors with the most applicable equipment. 

As far as the problem of buying worn drill rods, some contracts 

contain a statement to the effect that".., thisdocument constitutes the 

entire agreement between ASARCO and and no liabilities or conditions 

are inferred or assumed other than those specified herein." ASARCO re- 

presentatives execuLing this sort of contract must be careful to specify all 

of contractor's obligations but this clause would substitute for the other 

phrases I suggested while in your office. 

I t  has always been my contention that you cannot write superior 

performance into a contract. Superior performance can only arise from a 

contractor with the proper equipment, experience and intent. 



It has been a pleasant sojourn for me to once again talk 
drilling and if I can advise further, please don't hesitate to call on me. 

Regards to Marnie, Tom & Mark and hope Kappy is hobbling 
around O.K. 

Very truly yours, 

~ J C I K  

3"RW/rob 
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A S A R C O  pIE} I 

R E ' / I S E O  ,/I/58 

P L A ~ T  JOB NO, 

A P P R O P R I A T I O N  NO.  

July 3, 1573 
AMERICAN SMELTING AND REFINING CO. o.o~,~.o. 
Tucson OFfice 11.50 North 7th Avenue T-7~-.~ , ~  

P. O. Box ~ r ~  Tucson, Arizona 85703 [,~o~,s,T,o,~,~o. 
5747 

TO: 

BOYLES ~ROS. DRILLING COMPANY 
P. 0. P~ox 9578 
Phoenix, Arizona 85020 

DATE REQ U IREO AT D E S T I N A T I O N ;  

SPiIPP1NG I N T E R V A L  P R O M I S E D  SELLER W I L L  S H i P  BEFORE:  

P O I N T  OF S H I P M E N T  

F, O. S. P O I N T  

1 

F I N A L  D E . S T I N A T I O N  - -  P L E A S E  NOTE C O N S I G N M E N T  B E L O W  

C O N S I G N M E N T -  SELLEiR WI L L  S H I P  TO 

- -  R E N D E ~  B I L L S  AS PER A T T A C H E D  S N I P P I N G  I N S T R U C T , * O N S  - -  

S H I P  V I A  

OOANT'  t S P E C , F , C A T , O N S  t No 
- . :. . ,  ~ -  

BOYLES ~ROS. DRILLING COMPAN¢, hereinafter referred to as CONTRACTOR, ,#i i! l 
drzl i  j ,  oloratJ~n hoi-~s on ,g~ARCO s projects near Superlor, ~,rizona, ,..~ 

i . ' I • - ~ - ~  j I 
}ocattons and depths of these holes will be speclr;~d by ASARCO s represen, 
ta~:i!1~s.~ at the j'obslte. Pa, m~nt/ . . . . .  for this -~r'k,~|17 be made in accordanc~ If 
with CCNTRACTOR|s letter of proposal dated Jun~ 25, 1973, a copy of which ~s 

I r r 

attacned tb and made a part of this order. ~-J, ork wi l l  corr~nence about July 7, 
1973. 

C lt is understood that ASARCO wili not be char~ed for delays caused by 
failiJre ofi CONTRACTOR's eo.uipment or personnel. 

[ 

CONTRACTOR's particular attention Is calIed to Clause Eleven (!I) on the 
reverse of I this order. Tile insurance certificates filed in connection 
withiour Pbrchase Order T-72-550 ,vill suffice if still in force; othenqise 
we w II re uire new certificates. 

Orig 

if, ,, ii " , for~cceptance 
Boyles Bros. Drilling Co. ~ 

cc 
~dLKgrtz, HLCrittendon, JDSall, Acctg. Dept., File 

/ 

U N I T  P R I C E  
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. . J  
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I:Q 

0 
t ,  

fP~ 
LtJ 

taJ 

~ I M P O R T A N T  

~J Attached Ackt~owledgment Card must 
be complcted and retttrned pror~zptly. 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A S O V E .  S U a .  

J E C T  T O  A L L  I N S T R U C T I O N S  A N C )  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

f s /  ~d. L. Kurtz 
Hanager of ET.pioration 



j "  

Of A M O N O  COPE D q l L L  P,G 

• DIA&4OND O~ILL I~ IG E(hJIPMEf~ 

G R o u r l N G  

E O U N O A T I O N  TESTING 

M I N I N G  

Gl.l#~ ~ R YI NG 

(~IIEL o ..... G 
MINE P L A N [  OEsiGr4 

A N D  FABRICATION 

CONTRACTORS-ENGINEERS 

P. O. Box 9578 
10801 North 21st Avenue 

PHOENIX, ARIZONA 85020 

Phones: Office (602) 944-2741 
(602) 944-1731 

Res. (602 942-~043 

General Offices and Plant 
1624 Pioneer Road P.O. Box 53 

SALT LAKE CITY, UTAH 84110 

Phone (801) 487-3671 

BRANCH OFFICES 

A R I Z O N A  [PMOENI X) 

C O L O R A D O  ( C O L O E N )  

N E V A D A  {SPARKS) 

TENNESSEE | M U R F R E E S B O R O )  

WASPI INGTON ,SPOK AIslE } 

MEX CO. D.F. 

PERU {LIMA} 
CABLE: BOY LE.SCOP 

~ .  Zow~d Crittendon 
£merican Smelting & Refim~ng Compamj 

2. O. 9ox 5747 
~pson, lbizon~ 8-m~- 

J~.e 25, 1973 

~--~;~,,~...~ ....... 

De~ Y~. Cmittendon: 

~or core drilling in the bo~,~om of .... " ~" 
holes near the 9oh.he ..... R~nch ~di~oen%~. areas, w=, ,~ sufomi% the following nrooos~!: 

J 

/ 

I. Hobiliz~tion - $ 500.00. 

2. Core Drillin~ NC~,m 3 15/16 }O~ 3~ }i'~ 
<. 

. 

. 

BZEL 

1000 - 1500' 
1500 - 2000' 
2000 - 2500' 

25oo - 5ooo' 

5o~o - 35oo' 

35oo - 4ooo' 
40oo - 4500' 

450o - 5ooo' 

5ooo - 55oo' 

55o0 - 6o00' 

6000 - 6500' 

11 .$o IO.35 ~<~ 

12.10 10.85 '~' 
1 2 . 8 5  1 1 . 6 0  2 :~  i F ) f >  

14.1o !2 .85  
"~ 14.35 15.0~ 

16.10 
/ 

18.o0 

21 .s5 
,m./" 

zo.35 

50.85 
56.85 

15.9o 

18.40 
21.65 
26.15 

5o.65 

56.65 

Water t~ck rentsi will be ch~2ged ~% ~$525. O0 net month, ~lus .}0 cents 
a mile. -%%er to be hauled from yot'~ ~ souroe of supply. _~ne cost of the 

water will be for your accor_nt. If extra drivers for water truck s--~e 
needed, their ws~ges, plus paFro!! t~:es, will be for your aocotmt. 

Suitable romds~ drill -{~ ~ ~_~es, smd s-mmps will be constructed ~_i maim- 

~c~on at no cost to Bo~FTes Bros. !>tilling Comoany. %mined by .... ~, ~- 

_ ~ ~ per two man ore'~: 5- _qY~le following items will be chargeo~ at ~}]32.50 net motor. 

A; Hovinz drilling" eouir.ment between holes. 

~_. ~ ~ .~ .~ o~. - Drillin~ Company or standby 
B. Delays no~ ~ =~.u='~ of s 

recrde s ~. time at yo~r 

¢ -," 

12 



BOYLHS BROS. DRILLING CO. 

Ju~.s 25, 1975 

k_. 
.... , = 0  w ~.:.~. ,.'1 Crlz z eF~dolq 

C. ~ . ~  zo!lowzn~ ~'-~-~ :;ill be c h a z . . = e d  at , ~ p p . ~  ~ hour, 

~. Cementing. 

.... ~-o'~- ~ost c~culation. 

~. Setting" and recc-~-ering c~-~.~_~~". 

D. ,~J°+' ,~ ,,'~n time on e+!! :.~'~ "'zou~_.,'~" ~i!!ed ho!es~ m ~ : i n ~  uo_ string-s of rods 
.~ .u o 

..... " .... o-" hole or on hole comnletion. 

~'~. B , - e ~ - , z n 5  cio:.,~, s t r ~ , n ~ s  o f  r o d s  o n  _ ~  . . . . . . .  o 2  h o l e  o r  o n  h o l e  c o m -  

~o!etion. 

m ~ " ~  time. 

7. ~e . . . . . . . . . . .  following m~t=~{=Gs will be ci~arged for at list mrice im.O.3. Ooos~" - ~e: 

;' Cement or c~,=~n~ s~osbitu%es. 

B. Dri!li~mud and ohemica!s. 

C. Casing. 

D. Casing bi%s or shoes• 

. T~__ the services of s:~5 ~ outside drilling ~=_~-~n~v_~=, Comoanies ~e reouired~ 
%b_e costs involved will be for yo'¢cc acco<u~.t. ~e decision to reouire 
. . . . . .  v~_,±! m ' ' ~ + ' ~ ' l ' 1 ~ r  ?~'~'q ~.iDO~ "b=/" + ~  se~¢ices ,.,;4~1 be discu.sse,! 8~=! "'=" be 
Do~,!es mro~ Dri!iin$ Com?,s.n3 ,~ s~ns ::ATJ_RCO 

it is o~tr ~,~.,derst~nding that %he holes will be cased to 

bottom of rotsmy hole with ,2" i.D. ~i~e. ~_e nine will be centralized as re- 
oy;~i='ed ~S cemented in at the bottom of the hole. if we sho~!d emco~vater any 

- ~  " - ~ .~"  " .~. ~_,.e ~ _  o,_ . . , , p p , O 0  n e t  h o v , ~  ~ w i l l  o:?~b,_e~s Ln ~__zs oortzon of t'~e hole; -'- ho~J~!y -~ - . . . . . .  

be in effect, o!us the cost of mr_S, materis.!s a_ud equipment expended u~.%i! the 

sit~iation is co:~rected. 

:.[e have a CP50 a:;ails,b!e to do tizis work and also 

-,u~{T~ed people --"-' deeo ho~= .... ~"" .... 

Je hone the sFoove propos?,! meets wi+h yottr ~pprova! and 

if 3'ov~ should have smR- <u~stiens. or req~ire s:~y infomm%tion, please contact, 

us o,t ~-o,occ con~renie~3.oe. 

~_zr~: you for g'ivir_g" us ±he opportmqi%y to bid or,, yo~r 

wo:'k. Lre appreoia,:e yo~<:" business. 

Shccere!y~ 

/ ~  ~ .~ . ~ ,  - ~  . 
_ / - .~ . .  - -  , t - ' i . "  . , . ~  

S. L. bb, tl'_ews, District l br::~er 
S L ~ : :  j ; := 
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A S A R C C ~  P'I" 

P L A N T  JOB NO.  J 

APPROPFI IAT ION NO. 

~ /  To:  

October 30, 
AMI~RICAN SMELTING AND RF.FINING CO. OROER.O 
Tucson O f f i c e  I 1 5 0  North 7th Avenue T - 7 2 - 5 5 0  

P. O .  Box  ~ . ~  Tucson,  A r i z o n a  8 5 7 0 3  IREQU'S,T,ON NO. 
5747 [ 

F I N A L  D E S T I N A T I O N  - -  P L E A S E  N O T E  C O N S I G N  H E N T  B E L O W  

Boyles Bros. Drilling Company 
.P.O. Box 9578 
Phoenix, Arizona 85020 

DATE R E Q U I R E D  AT D E S T I N A T I O N :  

S H I P P I N G  I N T E R V A L  P R O M I S E D  SELLER W I L L  S H I P  BEFORE= 

F~, INT O F  ~ H t P ~ E N T  

F. O.  B* P O I N T  

1972 

C O N S ~  . 3 N M E N T -  S E L L E R  W I L L  S H I P  TO 

RENDER B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N S -  

S H I P  V I A  

t t i QUANTITY- UN,T " " : ~ S P E C I. F t C A T 1 0  N S ITEM UNIT PRICE 
N O .  

BOYLES !BROS ~RILLING COMPANY, hereinafter referred to as CONT,%ACTOR, will drill 
I . ,c , i . . . .  | expiorataon r~oles on ASARCO s Bohme ProJect near Miami, Arizona, the locations 

. . • p • o ; of whlch willl be specified by ASAR~O~ representat,,ves at the jobsite. Paymen~ 
-for this wor~ wil] be made in accordance with CONTRACTOR's letter of proaosa] 
dated S~eptem~er 25, 1972, a copy of which is attached to and made a part of tl,ls 
order. Work ,wll l c~mmence or~ or about November 6, 1972. - : ., .- 

It is u!nderstood that ASARCO will note be charged for delays caused by fa~lur_p of 
~?r'~NTPJ~'C[FORisI rqu~pment or personnel. 

CONTRAC~OR's ~articular attention is called to Clause Eleven (11) on the reveEse 
of thisj order!. ,Before entering upon ASARCO's property to perform this work, 
CONTRAC[TOR wiiil submit acceptabl~ evidence of compliance with the Wor,~men~s 
Compensation Laws of the State of Arizona, and, on ASARCO's standard insurance 
form, a:ceptaIl_:__ e evidencel of olhur, reaui.red insurance.. . 

}oyles|Bros., Dril l ing Co. Orig: 
" I " " " , for acceptance CC: 

ILKurt~z 
IDSel l ~' 
ILCr i t tendon 
~cct g. Dept. 
"ile 

b -  
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IaJ 
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I -  
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I 
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i 

Y.. 

I M P O R T A N T  

At tached Acknou.,/edgment Card must 
~i  be completed and retztrned promptly. 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E .  S U B -  

J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

Is/ :,!. L. [(urtz 
H.anager of Exploration 



DIAMOND COI~E DRILLING 
DIAMOND O~ILLING EQUIPMENT 
O~OUTING 
FOUNDATION TESTING 
MINING 
QUARRYING 
SHAF ~* ~iNKING 

" TUNNEL ORIVING 
MINE PLANT DESI(~N 

AND FABRICATION 

CONTRACTORS-ENGI NEERS 
P. O. 8ox 9578 

10801 North 21st Avenue 
PHOENIX, ARIZONA 85020 

Phones: Office (602) 944-2741 
(602) 944-1731 

Res. (602 942-1043 

General Offices and Plant 
1624 Pioneer Road P.O. Box =~..',~ 

SALT LAKE CITY, UTAH 84110 

Phone (801) 487-3671 

B R A N C H  O F F I  C E s  

ARIZONA (PHOENIX} 
COLORADO (GOLDEN) 

NEVADA |SPARKS) 
TENNESSEE (MURFREESBORO} 

WASHINGTON (SPGKANEJ 
MEXICO, O.F. 

PERU (LIMA) 
C A B L E :  BOYLESCOP 

I~. Ho~m~_~d Crittendon 
Americsn Sme!tins' & ~efining Company 
1150 N. 7th Avenue 
P. O. 3o:: 5795 
Tucson, f~rizona 85703 

Dear i,~. Crittendon: 

September 25, 

) 

1972 

f " '  ~ ( /  

.... For your core drilling in thebottom of rotary holes 
near the Bohme Ranch s~ud adjacent areas, ~:e submit the following proposal: 

1. Mobilization - $200.00. 

L9 

2. Core Drilling - NC~,/L 3 15/16 }FI.TL 3~ iL~,fL 

1000 - 1500' 11.50 10.25 
1500 - 2000' 12.00 10.75 
2000 - 2500'  12.75 11 .50  
2500 - 3000'  14 .00  12.75 
3000 - 3500' 15.50 14.25 
5500 - 4000' 16.00 15.80 
4000 - 4500' 18.50 18.30 
4500 - 5000' 21.75 21.55 
5000 - 5500' 26.25 26.05 
55o0 - 6ooo, 30.75 30.55 
6o00 - 650o' 36.75 36.55 

. Wate~ Truck rental ~ill be charged at @p25.00 per month, plus .30 cents 
a mile. i/ater to be hauled from your so~ce of supply. ~ne cost of the 
water will be for your aCCO~LUt. If extra drivers for water truck is 
needed, his ,.Jages, plus pa2-~oll t~xes will be for your account. 

4. Suitable roads, drill sites, and sttmps ~ill be constructed and m~int&ined 
by AZ'~RC0, at no cost to Boyles Bros. Drilling Comp~muy. 

~2.=0 5. The fo!lovting items ~till be charged at ~i9 2 per hour, per two man crev;s. 

A. I:[oving d~illing equipment between holes. 

B. Delays not the fault of Boyles Bros. Drilling Company, or standby 
time at your request. 

12 



BOYLES BROS. DRILLING CO. 

Page -2- September 25, 1972 

~. Howard Crittendon 

6. The following items will be c~harged at $55.00 per hour, per two man crews. 

A. CementJ uI. 

B. Time spent regaining lost ciruclation. 

C. Settingand recovering" casing. 

D. Nmking up strim~s of rods and cleaning hole to core point. 

E. Breaking doom strings of rods on reduction of hole or on hole com- 

pletion. 

F. Hole s~rvey time. 

7- The following materials will be chamged for'at list nrice F.O.B. jobsite. 

A. Cement. 

B. Dril!ingmu& and chen/cals. 

C. Casing. 

D. Casing bits or shoes. 

8. If the services of any outside drilling service Companys are required, 
the cost involved will be for yo'~ account. The decision to require these 
Service Companys ~zill be discussed and mutually agreed u_non by Boyles 
Bros. Drilling Compa~ny and AS~h~C0. 

It is our understsmding that the holes will be cased 
to bottom of rots~£ hole with 4 inch I.D. pipe. The pipe will be centralized 
ms required and cemented in ~t the bottom of the hole. If we should encounter 
any problems in this oortion of the hole, the houmly rate of 055.00 per hour 
will be in effect, ol[is the cost of any materials and equipment ez~ended un- 

til the situation is corrected. 

We have a cPSO and %ualified people s.v~ilable to do 
this work. %re will have to get some of our iTC coring equipment out of ou~ 
Salt Li<e pls~nt, so ~ esmlv reply would be ~opreci&ted. 

We hope the foregoing proposal meets with your 

approval. 

k~ 
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BOYI.ES BROS. DRILLING CO. 

Page -~- September 25, 1972 

I~. Howard Crittendon 

If .our should have any cuestions_ or require any in- 
formation, please contact us at you~ convenience. 

Thank you for giving us the opportunity to bid on 
youn~Tork. ~ile appreciate youm business. 

Sincerely, 

BOYLES BROS. DRILLI~G COI,~P'A~IY 

S. L. I,Lathe~zs, 
District i ~nager 

SLI,I: j~.zh 

Contractors License: 15414 

Cless: A-4 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I Z O N A  

December 9, 1974 

Memorandum for Record 

Superior East 
Boyles Bros. 

I have informed Mr. B. L. Austin that Asarco's Exploration 

Department would pay one-half of the disputed bill (SW-207, SW-182). 

WLK:Ib 

W. L.  

c c :  J D S e l l  ~ 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I Z O N A .  

February 21, 1975 

Mr. J. V. Desvaux 
ASARCO 
New York Office 

Re: Your letter January 9, 1975 

Drilling Contracts 

We do not believe it is necessary to write drilling contracts 
as you suggest. We feel that, with just cause, we can terminate 
any of our drilling contracts without a J'penalty for footage". 

W. L. Kurtz 

WLK: Ib 

cc: NP~¢ha I ey 
Ji)Sel l ~-~ 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I Z O N A  

March 7, 1975 

© 

FILE MEMORANDUM 

Kirby Coryell called. 
Ma rga rets. 

Superior East Project 
Pinal County, Arizona 

I informed him we were not drilling on the 

He asked my position on the core. I told him we did not want to 
show it to him. I suspect he may try legal proceedings to obtain 
permission to see the core.. 

WLK: I b 

co: RBCrist 
JDSel l 

W. L. Kurtz 



Inspiration 
P. O. Box 66 

Consolidated Copper 
J J r  

Company 
INSPIRATION, ARt'ZONA 85537 

March i0, 1975 

Mr. Ro B. Crist 
Property Manager 
American Smelting and Refining Company 
Exploration Department 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Bob: 

Thanks a lot for the topographic map indicating the 

proposed traverse of Arizona Public Service's 345,000 KV Power 

Line from Cholla to Saguaro. 

We have checked it against our claim map and other data 

and do not foresee any problems which may develop by construc- 

tion of it. 

I'm sure that a representative from either APS or Salt 

River Project will sooner or later make contact with Inspira- 

tion's land department so respective legalities thereof may 

be taken care of. 

I certainly appreciate your bringing this to my attention 

which gave us the opportunity to evaluate it. 

Best personal regards. 

HWO/am 
ce: 

Sincerely yours, 

/ f f  
Hugh W. Olmstead 
Chief Exp lo ra t ion  GeoIogis t  

Mr, J. G. Kuhn (w/encl.) 
Mr. T. J. Montgomery (w/encl.) 
Mr. R. G. yon Boeck (w/encl.) 
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JDS/NPW 

\..L 

Phone call from H.~.Stone -- 12/I/75 
2:05 PM 

A-3: Total depth 5983' 
Rock change at 5890'; back into conglomerate 

Rods gotten from Eagle Mt., CAlifornia; 130' left at site - 
500' NX at Cecil's Trucking waiting to be picked up. 

Change bit in another 50-60'; 320' so far on bit 

3" snow -- some of the water has gone into the mud pit; 
viscosity of the mud is 34 and they are trying to 
keep a 40 -- they are working on it now. 

Torque is running around llO0 and ~ that will come 
down when they get the mud OK again. 

k . 
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\S  
III 3176 

WLK/FTG/JDS 

Per Norm Whaley: 

Chuck Croft of Tonto Drilling will be in this 
office at lO:O0 AM on Thursday, Jan. 15th. 

f 
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February  l i ,  1976 

0 

F l LE HEtiOP, ANDUH 

Superior East Project 
Pina] Courity, Arizona 

The f o u r  d r i l l  s i t e s  occup ied  by Newmont sou th  of: Oak F l a t s  h,~'ve now 
been abandoned. 

D r i l l  ho le  B-G, in Sec t i on  6, was p u i i i n g  rods and c a s i n g  on Feb. ]Oth,  
T h e i r  d r i l  l e r  revea led  no i n f o r m a t i o n  ot l~er than they would rloI: move to  
ho le  B-7 and were ~'g]ad t h i s  was i t0  '~ As the  d r i l l e r  was there. ,  no 
ch ips  o r  o t h e r  o b j e c t s  were p i cked  up, A p p r o x i m a t e l y  50 o p e r a t i n g  days 
have passed s i n c e  the ho le  was l a s t  checked.  Assum;ng Z!.O fee t  p¢-r day 
they  cou ld  have added 2000 f e e t  t o  the  e s t i m a t e d  t-~;O0--foot depth f o r  

O r  a t o t a i  depth o f  ;~pO0 f e e t .  

Drill hole B~7, in Section 8, was capped after" being rotary drilled. 
Last cuttings from the hole are welded, light: brown with orange colora- 
• tion, dacite. In our hole A'-3 such a zone was SO0 feet above the base, 
while in A-7 the zone was 800-~1000 feet above the base of the dacite. 
Thus,  i t  wou ld  appear  t h a t  l~ole B-7 ( l id not  reach very  deep~ (The r i g  
was broken down at  the l a s t  v i s i t . )  

D r i l l  ho le  I(C-'] was schedu led  to  go to  5400 t~eet. Based on 50 days a t  
Zt0 f e e t  per  day,  they  cou ld  have reached t h a t  depth f rom t h e i r  ste, r t i r , ,g 
depth o f  ]!300 Feet .  One d l t - t y  core b]ocl< reads 3858.. Numorous ch ips  
are a , / a i t a b l e  i n c ] u d i n g  ove rco red  pi:~'ces o f  P ina l  S c h i s t ,  D r i p p i n g  Sp r i ng  
.Qua r t z i t e .  and Hesca] L imestone,  The m ~ j o r i t y  o f  p ieces  are f a i r l y  l a rge  
ch ips  ( i n c ] u d i n g  t h i n  p l a t e s  o f  the e n t i r e  BX c ross -osec t i on )  o f  l imes tone  
(Naco a f f i n i t y )  w i t h  p ieces  o f  q u a r t z i t e  ( p r o b a b l y  a l l  Lhr.ee t y p e s ) ,  
d iabase  (moderate amount ) ,  and s c h i s t  ( r a r e ) .  No po rphy ry  o r  m i n e r a l "  
i z a t i o n  was note(! in a l l  the c h i p s ,  Based on the assembl~ge~ i t  wou ld  
appear  the ho le  p e n e t r a t e d  the W h i t e t a i l  and t e r m i n a t e d  in the blaco 
L imes tone .  The l~o!e is capped and pad !ecked .  

D r i l l  h,-~le DC-I had p r e v i o u s l y  b.~en d r i l l e d  to  around -~.-m ~::~L 
V l h i t e t a i l  Newn',on~: i "eentered t ~ ho le  ~'~'-" . ~c; bul: s[.,andor~(~d il-. sevoyal  ',,!..~eRs ago o 
The d r i { ] e r  is rumol"ec to have .said,  Tm; ' ; ,  cios~-d u~.~ dove as we ,1 . . . .  :.t_ent 
a11 the money, but: v,'e had j u s t  go t t en  c~1,. t ,gte c~earu-~d up so we cou ld  
get  to d r i l l i n g .  ~ "Th.s, they !.!ay have c;otterl o n l y  a few hundred feei: oF 
new hol~., ~2oad c o n d i t i o n s  were bad and ] ~vela ~iot i ].,p~t.~.,;d - < " ~ "  ..... t ie' s i r e  
f o r  i n i : o rma t i on  

/ ~ , , "  ; z , /  / 4  ;,O" 
/ ~ , . 4 / '  / !  / , / - Z "  

...... ..' James i3. S e l l  

J b g : I b  
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Southwestern Exploration Division 

June 28, 1976 

@ 

TO: N.P. Whaley 

FROM: F. T. Graybeal 

Revised 1976 Drilling and 
Assessment Requirements 

By July 20, 1976 the following projects must be organized or active 
as indicated. 

l) Olberg: 3 or 4 rotary holes completed; one IO00-1500 ft. diamond 
drill hole to collar immediately on completion of rotary 
holes (assume July 8, 1976); see H. G. Kreis. 

2) Santa Cruz: one 2000 ft. rotary hole (SC-31) collared by July 6, 
1976 (Shelton only) 800 ft. west of SC~23; see H. G. Kreis; 
inform Shelton we will probably need more holes before end 
of July. 

3) Rochester: Ecklund drilling by July 19~ 1976; see W. L. Kurtz. 

4) 3R: drill site construction started or complete; diamond drill 
either on site or firmly committed to start 5000 ft. 
hole by Aug. l, 1976; see F. T. Graybeal. 

5) Thunder Mtn.: drill site construction started or firmly committed; 
diamond drill either on site or firmly committed to start 
lO00-1500 ft. hole before Aug. 15, 1976; see F. T. Graybeal. 

6) Hardshell: drill site construction firmly committed; air-hammer 
=--drill contractor firmly committed to start 3-4 holes 

300-400 ft. deep before Aug. 15, 1976. 

7) Superior East: Bryant started on drill road construction to site 
-A-I~T, diamond drill scheduled to start one 5000 ft. hole 
by Aug. 15, 1976; work to apply as Rawhide assessment (road 
work on Rawhide ground eliminated); see J. D. Sell. 

8) Hay.den Hill: drill road and site contractor scheduled; Ecklund 
knows he is to be there by Aug. 16, 1976; see G. J. Stathis. 

9) North Star: one 1500 ft. rotary hole (Shelton only) scheduled to 
start by Aug. 15, 1976; see F. T. Graybeal 

ff 



~ J  

N. P. Whaley - 2 - June 28, 1976 

By firmly committed I mean that bids have been received, a contractor 
has been notified of selection for the job, a specific starting day has 
been agreed upon, and a purchase order has been written or mailed. 

FTG: Ib 

F. T. Graybeal x~ 

cc: WLKurtz~ 
RBCrist 
JDSell 
HGKreis 
GJStathis 

fr 
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# Southwestern Exploration Division 

December 1 , 1976 

J/,.£.',b 

TO: F.T. Graybeal 

FROH: N, P. Whaley 

I . 

II. 

Superior East Project 
Pinal County, Arizona 
Directional]y Control led 
Re-drill of a Section: 
Hole A-8 

Basic Factors and Assumptions: 

a) BX wedge (1-1/2°) :  
b) Joy Mfg. Co. rig time charge: 

c) Dyna-Dri I 1 : 
I) Rental (2 dy. min.) 
2) To-Fr/Longbeach Calif. 
3) Service "fee (operator) 

d) 

$400.00 
24.00/hr. 

($576.00/24 hr.dy.) 

4) Bi ts ( w / 4 0 ' - 6 0 ' - 1 0 0 ' / b i t )  
5) Advance: 3 f t . / h r . J :  
Interval  to be r e d r i l l e d :  3,800' to 4,500 ~ 

$300.O0/dy. 
10.O0/dy. 

200.OO/dy. 
$SlO.O0/dy. 

$200.00-$300.00 

(700'± driiling). 
e) Joy t4fg. Co. average advance/24 hr. dy. during i n i t i a l  

d r i l l i n g  of the in tercept  from 3,800' to 4,366' was 
33.4'/dy. (say 30'/dy), 

Using these factors and assumptions, cost estimates for  three 
r e - d r i l l  options are presented below. 

a) Wedging out of the original hole with a single, 1-I/2 ° 
unoriented wedge and re-coring a 750 ft. to 800 ft. intercept: 

l )  Cost of  wedge 
2) Rig time to set (es t ' d .  4 dys. 

@ $576.O0/dy.) 
3) Coring from 3,750 ft. to 4,500 ft. 

(750 ft. @ $24.00/ft.) 
Sub-total 

4) Assaying 
5) Overhead 

Overall Total 

= $ 400.00 

= $ 2,304.00 

= $18,000.OO 

$20,704. O0 
= $ 2 0 0 . 0 0  
= $ 1 , 0 0 0 . 0 0  

$21,904.00 

b) Wedging out of the original hole with an oriented, I-I/2 ° 
wedge, coring, and setting additional oriented, l-I/2 ° 
wedges every 75 ft. (minimum interval suggested by Joy Mfg. 
Co.) throughout the 750 f t .  to 800 f t .  i n te rcep t :  



C> 

F. T. Graybeal December | ,  1976 

I) Overall total for the first option 
described above 

2) Cost of eight additional wedging 
operations, including orientation 
fees. 8 x $3,000 

Overall Total 

= $21,904.00 

= 524,000.00 

$45,900.00 

(This is obviously untenable, both economically and mechanically° 
The technique could be used only with a l im i ted  number of 
or iented wedges.) 

c) Wedging out of the original hole with an oriented, 
l-I/2 ° wedge and using the Dyna-Drill to establish 
a drift and bearing for the re-coring of a 750 ft. 
to 800 ft. intercept: 

1) Or ig inal  wedging operation 
with o r ien ta t ion  

2) Use of Dyna-Dri l ]  for d r i ] l i n g  
IO0 f t .  +- in tercept  above re-core 
zone to estab l ish  d r i f t  and 
bearing: 

2.5 dys. @ 5510.O0/dy 
2 b i ts  @ $250.00 ea. 

Or ientat ion charges 
3) D r i l l i n g  contractor  r ig time 

during operation of Dyna-Dri l l  
2.5 dys. @ $576.00/dy. 

4) Coring 700' @ $24.00/ft. 
Sub-total 

5) Assaying 
6) Overhead 

Overall Total 

= $ 3,000.00 

= $ I~275.00 
= 5 500.00 

= $ 500.00 

= $ 1,440o00 
= $16,800.00 

$23,515.00 
= $ 200.00 

= $ 1,ooo.oo 
524,715.00 

The second and third options contain so many variables that it is 
rather difficult to assign a reliability factor to them. Any technical 
or mechanical problems could escalate costs greatly. 

NPW: lb 
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Soulhwestem Exploration Division 

February 7, 1977 

O 

O 

TO: F, T. Graybeal 

FROM: J. D. Sell 

Displacement - Devils Canyon Fault 
Superior East Project 
Pina] County, Ar izona 

Basin development and age of faulting are import:ant aspects of the Superior 
East Project. 0 

.The breccia at Magma (Tbx on the maps) is a unique rock unit in the area, 
Hole A--8 found one clast of the breccia at a depth of 2923-2924 in the 
Whitetail Conglomerate. The clast contained noticeable native copper, as 
did the surrounding conglomerate, as disconnected, fine disseminated 
grains. The collar elevation of A-8 is 4685 feet, which places the clast 
at a present elevation of +1760 feet above sea level. 

Magma's No. 9 Shaft collar is 4]90 feet in elevation and the top of the 
breccia was reported at a depth of 3250 feet, giving the top of the breccia 
an elevation of +950 feet. Based on cross-section reconstruction, a 
possible westward rise in the pre-Whitetai] surface might place the top 
of the breccia at an elevation of +1400 feet. 

As the breccia is unique, there is little doubt that the clast in A-8 
was derived from the f4agma breccia mass. In the 17,000 feet of separation 
from #9 Shaft to A-8, and assuming a 5 ° drainage slope during ~,,/hiteEail 
deposition, the breccia clast might have been transported downslope to a 
point 1300 feet lower. In the A-8 area it would place the clast at near 
sea-level elevation. 

The present Devils Canyon fault trends north-south between ~io. 9 Shaft 
and A-8. 

~4ith the A-8 clast now at an elevation of +1760 feet, it is likely that the 
Devils Canyon fault has a movement of this amount since the transport and 
er.qplacement of the breccia clast from the No. 9 Shaft area to the A-8 area. 

The A-8 clast is presently •found some 300 feet above the base of the White- 
tail sequence and is above the appreciable native copper found just above 
the slide block unit in A-8. This narrow copper zone may be the top of 
the native copper zone as projected from other data. 

Implications of posit-native copper zone movement on the Devils Canyon 
fault is important in confirming additional reserves of this type on 
fully controlled Asarco lands. 

~ /  James D. Sell 
JDS:Ib 



Southwestern Exploration Division 

April I, 1977 

~ J  

FILE MEMO 

Bornite-High Silver Strike 
Dripping Spring Range 
Pinal & Gila Counties, Arizona 

Rumor of this week is that Inspiration has uncovered, via bulldozer 

doing assessment work, a chalcocite-bornite vein with high silver values 

on some claims ea'st of Quintana's Devils Canyon Project holdings. Essex 

was rumored to have claims nearby. 

ICC may drill to test for continuity and depth. 

JDS:Ib 

~ arnes O. D e l l  



Southwestern Ex ploration Division 

May 20, 1977 

@ 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Miami Door Repair 
Superior East Project 
Pinal-Gila Counties, Az. 

On the morning of May 19 I found the side door to the storehouse jammed 
partially open. I reported it to the Miami police. Mr. G. E. Noland 
arrived about 9:00 AM and we then forced the door open. 

As far as could be determined nothing had been disturbed inside the 
building. No marks were found on the door. All things considered, Mr. 
Noland concluded that a vehicle had hit the door with sufficient force to 
splinter the door and bend the lock mechanism to jam the whole thing. 

Stone arrived shortly after Mr. Noland left and he arranged for a 
contractor to replace the door and lock in the late afternoon. 

Although I had previously given the local sheriff's office the telephone 
numbers etc. in Tucson, Mr. Noland recorded the home phones of FTG, RBC, 
and myself in case of a night-time emergency. I also stated that in general 
I stayed at the Copper Hills Motel when in town and they should first 
check there. 

~_~ / J a ~ s  D. Se l l  

JDS:Ib 



Soulhwestern Exploration Division 

June 29~ 1977 

ff 

0 

TO: Geologists 

FROM: F. T. Graybeal 

Uranium 

We now have an expens ive ,  po r tab le  gamma ray spectrometer (3 channel 
s c i n t i l l o m e t e r )  fo r  your use. Please run i t  across a l l  geochemical 
samples, hand specimens, pu lps ,  and d r i ] l  core or c u t t i n g s  which you take 
in the f u tu re .  We are not s t a r t i n g  an a c t i v e  U308 program so there i s .no  
need to take the inst rument  i n to  the f i e ] d .  An i n s t r u c t i o n  book is prov ided 
and I can show you how to operate it if you wish. The results of your 
quick scans of rock samples should be noted in a memo or exploration record 
sheet -- as previously noted by Mr. Courtright. 

in tile future project geologists should scan a l l  rotary cuttings and 
drill core for anomalous values and should report his finding in one word 
(positive or negative). In addition, I plan to have all available rotary 
and diamond dri11 samples from previous dri]l programs, whether from 
alluvium or bedrock, scanned for anomalous radioactivity. I will keep 
you informed individually of responsibilities in this regard° 

The spectrometer will be kept in Mrs. Bormolini's office. We also 
have a geiger counter currently in Nevada/Ca]ifornia and a second geiger 
counter available in the Tucson office if you require something for a field 
exam° 

- • Lr,]. 

F. T. Graybeal "~'~ 

FTG: lb 

co: WLKur tz 



Southwestern Exploration Division 

July 11, 1977 

TO: F . T .  Graybeal 

FROM: J. D. Sel l  

Clearing of Big Pond 
East of hole A-9 
Superior East Project 
Pinal County, Arizona 

With the large loss of water in holes A-8 and A-9 plus limited winter 
~a in fa l l ,  the water level in the big pond east of A-9 has been lowered 
considerably. Mr. Lockhart concurred that additional water could be 
~:aken from the pond so that the pond could be cleaned and the dam and 
• ~pi-l-Iwayrevampedand reinforced. 

Mr. P. Bryant and crew have completed the cleaning and have pulled some 
90 loads of muck (or 1080 cubic feet or 1500 tons, wet) from the pond. 
The majority is stacked at the A-9 s i te ,  with six loads at A-8 si te, and 
~a~mumberaround the:pond area. 

~The-dam crest has been raised 2-3 feet and packed, and i t  is proposed to 
~nstall a concrete overflow area:whereby the overflow wi l l  be about 3 
~feet below the dam crest. The oid~pi l lway has been eroded such that 
• he final overflow was between 4 and 5 feet below the crest. 

T~e ~ew arrangement wi 11 afford much more storage in the pond area. 

~he muck removed wi11 beut i I i zed in road stabilization throughout the 
~project area. 

rues D. Se l  1 

J g S :  1 b 

: : :¢c:  ~:NPWha I ey 



Southwestern Exploration Division 

July 11, 1977 

TO: F° To Graybeal 

FROM: J. D. S e l l  

Proposed S|te A-11 
Superior East Project 
Pinal County,...Arizona 

The proposed s i t e  A-1I w i l l  be located 100 to 150 feet west of t r i a n g u l a t i o n  
-point AI-10 and some 500-550 feet  in  a S45°E d i rec t i on  from ho|e A-8. The 
road and s i t e  have ..been f lagged and the proposa] has been submitted to the 
Forest  Service. 

-;Based on present p ro jec t i ons ,  the proposed A-11 w i l l  in tercept  the f l a t  
f a u l t  around a depth of 3800 fee t .  ,Based on a 300-foot width of  the s u l f i d e  

.... vein system, the hangi-ng wal l  w i l l i e  intercepted around 4800 feet and the 
foo twa] ]  at 5400 fee t .  

James D. Sell  . 

JDS:Ib 



~ z  

z 

. . . . . . . . . .  ~5'-~e_, '_ . . . . . . . . . . . . . . . . . . . .  

L_.~.~...+.< Z 

~ < ; ~  ,~_~ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 

t 

=,.=.w ~d.Z~_..<,U'__~;_7_ _<~_,._+_.~,.,: .... ~__.<,__<._m~ 
c o , . & ~ o . ¢  • ,/_," _U,_ +o , ,  ~ ~ , , . ~ + , )  o o , <  

.v ,~" ~ . _ _  O _ _  l I i f  i 



Southwestern Exploration Division 

September 21, 197:7 

FILE MEMORANDUM 

Oak Flat 
Superior East Project 
Pinal County, Arizona 

Mr. T. C. Osborne has received Mr. C r i s t ' s  memo l i s t i n g  land the U.S. 
Forest  Service would l i k e  to acqui re and est imated costs o f  a c q u i s i t i o n .  
The next step w i l l  be f o r  him and the New York legal  group to study the 
poss ib le  s t r u c t u r e  o f  an exchange w i th  the Government, f o r  J. D. Sel l  to 
assemble his ideas on what the potential might be under Oak Flat, and 
then meet to determine the best future course of action. Basic problems 
in the last step are whether to involve Newmont and how to get both the 
surface and mineral rights. 

F . T . G  

FTG:lb 

cc: WLKurtz 
JDSell 
RBCrist 
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Southwestern Exploration Division 

September 22, ]977 

S 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Newmont Hole B-6 
Superior East Project 
Pinal County, Arizona 

Newmont's drill hole B-6 (my designation) was drilled in the extreme SE 
corner of Section 6, T2S, RI3E, within a few hundred feet of our State 
Lease Section 5. The hole experienced abundant drilling problems, broken 
casing, deviated hole, etc., and was ultimately reduced to AX core size. 

Inspection of the drill site suggested the hole reached around 3500 feet 
in total depth. Core chips recovered show Naco, Escabrosa, and Martin 
limestones plus Precambrian Troy Quartzite, diabase, basalt of the Mescal, 
and Dripping Spring Quartzite. The most abundant fragments were Troy, 
then Martin. The least fragments were Dripping Spring and the basalt. 

Of importance was the finding of disseminated chalcocite with pyrite in two 
pieces of Troy. All the other Troy show disseminated oxidized iron and 
fracture coatTngs of red-brown hematite. Some of the Martin Limestone was 
the distinctive recrystallized Magma replacement type but no mineral other 
than manganese dendrite and spots was noted. 

Hole B-6 was the fourth hole along a N60°-70°E trend from the Belmont Mine 
workings. Our Section 5 blocks Newmont from continuing along that trend but 
they have drilled three holes along the southern boundary of Section 5 (two 
of which reached below the Whitetail while the third was reoccupied this 
month and taken deeper into the Whitetail). Newmont acquired our old State 
Lease Section 4 where we had drilled Asarco hole A-6 to 1665 feet in White- 
tail before we lost the lease. Hole A-6 is on a line N65°E from the Belmont 
and during the past months Newmont has pressured us in removing the stock 
water pump from Hole A-6 so that they could deepen the hole. Our denial 
plus probable time limitations ended when Newmont deepened the hole south 
of Section 5. 

The chips have been sent for geochemical/petrographic analysis. 

s De Sell 

J DS : lb 
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ASARCO Southwestern Exploration Division 

October 4, 1977 

i 

FILE MEMORANDUM 

Newmon t Ho I e B- 7 
Superior East Project 
Pinal County, Arizona 

Newmont's hole B-7 (my designation) located in the SWI/4NEI/4 of Sec. 8, 
T2S, RI3E was reentered by a Joy rig during early September. They spent 
less than three weeks on site and pulled off during the week of Sept. 15. 
I vislted the site on the 2Oth and they had just removed the last pipe 
and cleaned up the site. The work was done to maintain the State Leases 
and probably amounted to less than ten thousand dollars, or less than IOO0 
feet of coring. The core size was NX, gauged by the chips and an abandoned 
core lifter. Three and one-half inch OD pipe was in the hole with a 
welded cap on the top. As this sized pipe will not fit in an NX hole it 
is probable that the pipe was run in to the bottom of the previously 
drilled portion (±1200') with either BX casing below or else open hole to 
a probable depth of *2000 feet. 

Core chips of Whitetail Conglomerate recovered were approximately as 
fol lows : 

40~ matrix, green-grey arkosic sandy type 
60% clasts of: 45% Pinal Schist, 45~o diabase, and 

10% Escab rosa (?) Ires and Bolsa Qtzite. 

No nat ive copper or other  minera l i za t ion  was noted. The AARL geochem of 
the to ta l  core chips returned: 73 ppm Cu, 134 ppm Pb, 339 Dpm Zn, and 6 
Mo, which is compatible to the Whi te ta i l  in Asarco hole A-3 to the north 
(ave. 113 Cu, 57 Pb, 235 Zn, and 4 Mo). 

JDS:lb 

0 so,, 



Southwestern ExplOration Division 

October I I ,  1977 

j 

TO: W . L .  Kurtz 

FROM: F. T. Graybeal 

Section 5, T2S, R13E 
Superior East Project 
Pinal County, Arizona 

Careful work by Mr. Se11, as described on the attached memoranda, 
revealed that Newmont intersected weak sulfide mineralization in their  
hole B-6 (our number) which is located on the southwest corner of Section 
5, T2S, RI3E (see attached map). Section 5 is held by Asarco with al l  
work commitments met unti l  7/15/79. At this time we must demonstrate 
that this section is either mineral or non-mineral in character i f  we 
wish to hold the ground. Asarco hole A-3 dr i l led on Section 5 failed to 
reach pre-mineral rocks and thus is not def in i t ive.  Therefore, i f  we 
wish to keep the ground additional d r i l l i ng  w i l l  be required. 

Section 5 lies northeast of the Belmont mine which produced 0.5 
mi]Iion tons averaging 1.0% Cu and II oz. Ag. Mineralization in the 
Belmont area is structural ly confined to a northeast-striking zone which 
extends through Section 5. Newmont has dr i l led four holes along thls trend 
and recently tr ied unsuccessfully to bu]ly their  way into our hole A-6. 
The indications are strong that Section 5 contains a good potential for 
limestone replacement mineralization and that further d r i l l i ng  is required. 

Our f i r s t  s tep shou ld  be to  i nqu i r e  i f  Newmont w i l l  l e t  us examine 
core from t h e i r  ho le B-6 w i t h  the unders tand ing  tha t  they can log A-3. 
This  might a s s i s t  us in l o c a t i n g  a s i t e  f o r  a new hole on Sect ion 5. 
Whether or  not an exchange is made an a d d i t i o n a l  ho le shou ld  be d r i ] l e d .  
To prov ide us w i t h  s u f f i c i e n t  lead t ime before  the Prospec t ing  Permit  
exp i res  we should d r i l l  the hole in 1978. 

F. T, GraybeaI ~..~ 

FTG: Ib 
Atts. 

cc: TCOsborne - w/arts. 
JDSell - w/o arts. ~ 



Southwestern Ex ploration Division 

October 4, 1977 

TO: F . T .  Graybeal 

FROM: J.  D. Se l l  

Geochemical Results 
Hole B-6 (Newmont) 
Superior East Project 
Pinal County, Arizona 

The geochemical results from the core chips of Newmont's hole B-6 have 
been received. In comparing these with other samples in the same units, 
the following features are suggestive. 

1) The Naco chips have more copper than does the shaley Ims without any 
replacement textures but are lower than the mineralized replacement texture 
collected updip from the Magma ore body. The moly is about the same, while 
lead is a magnitude lower and zinc is considerably lower. 

2) The Escabrosa chips were unreplaced though s l i g h t l y  ox id ized  and much 
lower in Cu, Mo, Pb, and Zn values compared to the previous samples. 

3) The Martin chips had about the same values as did control sample QC-7 
which was lateral to a totally iron replaced bed with high Zn-Pb values 
and increased Cu-Mo values taken at Queen Creek and south of the Magma 
~workings. 

4) The Troy chips appear not to be anomalous but no control sample was from 
the same formation. 

5) The Diabase chips again show a good scavenger e f f e c t  and show high Cu-Zn 
values as those in the m inera l i zed  diabase at  Jewel l  H i l l  w i t h i n  the Pinto 
Va l ley  a l t e r a t i o n  zone. 

-Overa l l ,  the values are of  i n t e r e s t  and may ind i ca te  weak l a t e r a l  e f f e c t s  
to  a massive minera l i zed  zone. I f  the dark mater ia l  on the Troy fragments 
is indeed c h a l c o c i t e ,  and s ince the un i t s  were t o t a l l y  to p a r t i a l l y  ox i d i zed ,  
the cha l coc i t e  could be from the downdip migra t ion  o f  copper - r i ch  so lu t i ons  
from the ox ida t i on  of  the known massive minera l i zed  ore bodies of  the Belmont 
Mine area. Or they could represent  weak l a t e r a l  m i n e r a l i z a t i o n ,  wTth local  
enr ichment ,  not re la ted  to the Belmont area. 

The pe t rog raph ic  samples are not yet  a v a i l a b l e .  

;James D, Sel l  

JDS:Ib 
Arts. 
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II I III  

SF.J~I-(~UNITITATIV[ [HISSION SP[¢TROGItAPHIC ANALYSIS lU[SULTS 

ppn 
Simple I Foot age Cv HI Pb Zn II~ Fe Ca 1 4 q  SlO+ A I I  Cd Sn 

A-2(-)  l0 700 S • + • IO0 I .S 0.07 O. IO 77-~ * * * 
qtx.  0 e x t o l  te ~'+¢-17 l0 3,000 SO * * 150 $.0 0.01 0,20 7J. i  • * * -* 

A*eC*ll4 1O ~04 40 . . . . . . . . . . .  

• K - 2  IO 100 1 * * ZOO I . S  0.SO 0 . 2 0  7 ~ . 7  * * * * 
k k v l  t ~ l  l l ranl to AA- I - I  IS 1O • * * 300 I.S I.o0 0,20 70.2 * * * * 

0ice Lm. ~¢*1 6" 2O0 S 7OO I,SO0 53,000 2.0 3.00  0 . 0 )  76.0 S0 • * • 
Hiddlo lie1) I .  g¢A*lA-8 ~0 6 7 * • . . . . . . . . .  

K A - I A - $  20 7 S - * . . . . . . . . .  

0ice Lm. ~ - ~ ' ~ )  - / 5  7 . ~7~  q 7  " ' . *  
Lo~Ir  I tepl .  "A-IA-lOmA-u - , v  20 S 7 " * . . . . . . . . .  

¢C-! I0 ' 200 ~ - - + , b ~ ' - - 5 ~ 0 0 0 - -  l)O,OOO'-- i~O +'+ 7 .00-  0".02 37 .7  Io0 * * * 
, ,o0 , o 0 , . o 0 o , . o o 0  , , . o 0 o  2.o , , . oo  o . , 0 , . ,  1 o 0 .  • e 

[icabros4 Lax. A-4C-}S l0 3,000 * IO0 3,O00 3.O00 1.0 - - 12,8 : : : : IJ~p~r k p l .  A-4C -~16 10 S,000 * 50 2.0¢O 3,O00 I.O - - ~0.5 
J H - )  IS SO IO I,o00 SO0 5,O00 O.S 25.20 S.00 g.O I .g  * * * 
0CA-IA-I I I I~) I )  - * - 0 .8  )o.'~o zo,8o ) . 7  . . . .  

SO 70 30 3,O00 3 ,O00  ~O0,000 ).O 5.O0 0.02 24.5 SO * * • 
~c-4 I ~00 so I.OOO 7,o0o 2,o00 )~.3 5.o0 o.no 4.o J * * to 

l ie*brass G¢$ SO |0 * IO0 2O0 I .SO0 I .O 23.20 S.00 l . |  I • * * 
Lm. Ao4¢*l l l  10 SO0 IS * 2,O00 IO0 37.3 - - ~ . +  . . . .  
Riddle  l lapl .  JK-2 1O 109 ) 7,000 2,000 7,O00 ~.O 24.50 5.O0 15.3 2 * SO * 
• A H - I - 2 0  g 21 0 SZ • $,400 I,IO0 g,400 I . )  24.O0 0 . 6 0  2 4 . 8  8 • * * 

N4-2-17, 180 • I~l 12 4 * * * l ~ O  0 .7  20.50 8.70 7 . )  • * * * 
OCA- IA*IS S 33 S - * 0 .8  31.8  20.00 2.S . . . .  

(stebrosll La~. AH-I°28 thrv 31 44 ZI * 1,050 520 ).200 0.5 25.10 S.SO 5.1 | * * • 
Lm,er It~pl. AH*2*~) )4 7 * * * 10g 0.7 22.40 15.00 4.6 * * • I 

l'dlrth~ L~Uh AH*I-]7 17 7 * IO0 * I.O00 l.O 1O.00 3.00 ]12.3 * " t - - ' + 6 +  * 
Riddle 0O~I. AH-2-27 17 | • * * S00 2.0 2).20 10 .00  I I .$  • * • • 

0CA-IA-I8 1O Y) e l  * a - I . )  20.20 g.~lO )6.1 . . . .  
/ ~ -  ( .  - ~-  ~ < ~  .~ ~< ,  A 7  9 ~ . p  

N~-1-42 8 I ~  I IS I,SO0 10,004 |,000 1O.0 1.00 I .O0 44.2 l0 20 • 1O 
It*rein IJIIS. J # - I  S SO0 l0 I,O00 I,SO0 1,500 IS*O I.o0 O.SO 77,4 • * * 20 
Lo~r  I tepl .  AH*~-J4 ~I 10 • 10CI a 1,000 ~t.0 IS*g0 S.00 5~*l * • • * 
O 'C i t ron  IIC-6 S )00 1O 1,000 |,SO0 1,000 3),0 I.SO 0.20 37.g * 20 * * 

qC-7 IS SO * SO ZOO 2,O00 l .O ~;.00 5.O0 1,7 I * * * 
0CA-IA-I|I  41 I 0  20 28  I |  - • - 2~1.20 l~h lO 8 . 7  . . . .  

boise ~ tz l  t l l  ~¢-1 IS SO : * + - ~ 0  5.0 0.10 0.05 SO.O * * * * 
/ - - ~ Y  - / z  /,:) 7,,1" / / 7  ~ - ~  

Orlpplng S p r l q  A ~ I ' ] 7  el O0 | • • 200 Z.O O.10 0 .$0  7$.7 * * * * 
Q ~ l l e  

Z-b grab S • • 204) I ,~ O.~0 0.10 major * - 
;kmltov 2" |  grab 8 )0 * 200 1.2 0.)0 0.1O major * 
Granite 2- |  grab 60 * • Io0 1.0 0.25 0.10 Ira j a r  • . 

Z*l grids 5 • • Io0- 1.2 g.2s 0.10 *a ja r  • . 

A-2C-34 l0 3,000 100 • • ~ 0  2.0 75.6 - 

so-,  , r ,  7 ~  ~ * • ) . 0  0 . n  o . ~  ~ . s  • 
S•-I I  grab 4.30Q ~ • • * 
SlIoI~ grak 4.504 10 * • 

P lml l  k k l i t  SII- I | - |  l0 429 41 SO • * - 
S A - I ) - )  6 ) . g O 0  $ 44  * * 
s~-0) -4  io ~ . ~  6 36 * - - : 
rJt'lS or lb  2,800 I • • 
sa-16 ereb 4. log g * * ~ ** 

0 
ATTA¢ImENT I 

It*marks 

Strcmg s | l l e l f I c a t l o n ,  m l~d ,  
Nod*rote a r g l l l l ¢  o l t . ,  l i • d .  
I~ek e r g l l l | ¢  (su l f ldes) .  

Sl ight a l l .  ~F I0x  On fractures. 
Fresh. 
Fresh, 

HInerel lzed repl .  text.  
Shaley LMS., n~ r o l l .  text.  
$heley Lms., no repl, text .  

Sheley Las., ~ repl.  text,  

Hlnerel lzed repl,  text.  
gn, s t ru t ,  w/ lateral  Ims. tool .  tex t .  
0e l i .  Ins,, bx, wlse¢. ¢u oxide. 
0olo. Ires., bx, w/sic. Cu oxide, 
leapt, t ex t , ,  minor mira=tel. 
0opl. texture, . p  

Vein structure w / l l t e re l  IIM, I I I I .  t~uct. 
To*el FI repTa¢ed bed. 
Repl. textured beds On both sides of  QC,db. 
Total Fe replacement, 
~ i k  repl, text.  & mineral. 
Hlnerel ized repl, text .  
~ a k l y  mineral la id. 
ReDI. |ext.  

Bleached ¢ mineralized reel. text .  
~ek  repl .  text.  

Veak reDI. text.  
Welk repl. text.  
It*el. time. . . 

Him=rall ied repl.  text.  
Week repl,  a im=r i l l /or iOn.  
Ueak mineralized repl.  text .  
ToLl1 Fe repl.  bed. 
bepl. text.  - S J I  bed l i t e r a l l y  as ~ - ~ .  
Weak r ~ l .  minerel l l~t lcm. 

I~ekl F Inlnerll I I led. 

Fresh. 
Fresh, 
Fresh. 
Fresh. 

tat. to strong • r g l l l l ¢  u /su l f ide .  
Qtz, 0 q tz .  eerie*t* w/sul f ide.  
Cuttings from Churn D r i l l  (su l f ide) .  
lead*rate FeO= with transported ¢apl~r 

Imldes for I l l  l a ~ l e s .  

IF + *i" ' ,~ 

- ~ ~ .  ~ . ~ t  t L ~ - ~ - +  C-~ 



• ~ "~;-/ .A,"-/ '~ j2~c' [ , ' : / ' . / '~7~ ~ TABLE I (cont 'd.)  

Sample Parts per H l l l l on  
Number Cu Pb Zn t4o Rock Type ~ Comments 

Barney Hlnerallzed Zone samples: 

X- 6 ~ 18 54 19 
X- 7 C~_~3.-~ Z3 7Z 18 
X- 8 "'7 24" 72 I I  

North Barney Schist samples: 

Schist, mineral ized, copper oxide 
Schist, minor mlneral 'zat lon 
Schist, minor mineral izat ion 

y- 8 21 24 24 5 Schist, 
* Y-IO 57 24 59 5 Schist, 

Y-t1 68 27 35 9 Schist, 
Y - 1 2  ~ 18 66 9 Schist, 

--North Barney Dlabase samples: 

Y" 7 127 35 ~'l..'06'J 9 
S ~  

Y" 9 I00 42 7 
Y-21 50 ~.2~ 7 

y-2~ 3o 44 ,js~; 7 

Jewel! H i l l  Diabase samples: 

x- 2 , ~ 6 ~  39 ~ ~6 

Y- I 270 48 14 
t 

Y- 2 34 , i  
Y- 3 2i7 41 Ci2~ 9 

,. ,- 5 39 
Y- 6 52 43 ,.~63., 6 

South Jewell H i l l  miscellaneous samples: 

.X- 3 188 28 68 12 
X- 5 IO6 36 40 25 

with qtz-tourmallne 
weak bleaching, hem-epld. 
p y r i t i c ,  qtz-tourmaline 
copper-mn oxide 

Diabase, f loat  over outcrop, 
wk a l t .  

Olabase, f l oa t ,  weak a l te ra t ion  
Diabase, red colorat ion,  mag- 

net i te  a i r .  
Diabase, weak a l te ra t ion  

J 

~.~ ~ 0~,~ ~.;~.,~'~f,,,,e,,~. 

Dlabase, m i n e r a l i z e d  fractures 
Diabase, m i n e r a l i z e d  & boxworks 
Dlabase, oxidized, Hn-Fe miner- 

a l l za t lon  
Diabase, 
Diabase, 
Diabase, 
Diabase. 
Diabase, 

Hn-Fe mineral izat ion 
Fe mineral izat ion 
oxidized S mineralized 
minor a i r -minera l iza t ion  
minor a i r - m i n e r a l i z a t i o n .  L 

Granite porphyry cutt ing dlabase 
Schis% red stain in fau l t  s l i ver  

? r i l l  Hole samples: 

309 35 5 n C l l  

'~r. "100 - " " i  

Dlabase & s i l l c l c  Igneous(T) 
cutt ings 

Schist, sp l i t  core runs (average) 

J~nomalous Samples ~ G 

,Nigh Threshold Samples ~"~'...~' ~.~,.~.,) 

. L 
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Southwestern Exploration Division 

November 15, 1977 

TO: F . T .  Graybeal 

FROM: J. D. Sel l  

Au-Ag Results 
Newmont Drill Holes 
Superior East Project 
Pinal County, Arizona 

Core chips were collected from two drill sites south of Oak Flat. 

Drill hole B-5, located 150' south of our State Lease Section 5 (i.e., 
N Center, Nl/2 NEI/4NWI/4 Section 8, T2S, RI3E), contained diabase, Apache 
Group, and Paleozoic limestone chips. All chips collected were placed in 
one whole rock sample with the following results: 

B-5-WR: 0.003 oz. Au, 0.04 oz. Ag, 402 ppm Cu, 42 ppm Pb, 257 ppm Zn, 
and 5 ppm Mo. 

Two additional samples were collected at drill hole B-6 located very near 
our SWI/4 of Section 5 (i.e., El/2 SEI/4 SEI/4 SEI/4 of Sec. 7, T2S, R13E). 
The core chips were separated into total limestone (L) (mainly Mississippian 
Escabrosa) and total quartzite (Q) (mainly Precambrian Troy and Minor 
Dripping Spring). The samples reported the fo]lowing amounts: 

B-6-L: 0.005 oz. Au, 0.09 oz. Ag, 45 ppm Cu, and 6 ppm Mo.; while 
B-6-Q: O.011 oz. Au, 0.81 oz. Ag, 310 ppm Cu, and 7 ppm Mo. 

As noted, the quartzite composite contained about double the gold value in 
either B-5-WR or B-6-L samples while the silver value was highly increased 
to a significant 0.81 oz. silver per ton. 

A more comprehensive geochem report on B-6 individual samples was reported 
in my memo dated Oct: 4, 1977 but did not have any Au-Ag values. A variation 
in the values for copper and moly can be noted with the limestone samples 
being in the same magnitude but the new quartzite sample has more copper 
than the previous sample (however, I had picked out two pieces of quartzite 
with possible chalcocite for polished thin section work and this would have 
diluted the original sample). 

No results are presently available on the polished thin sections as they 
have not been returned by Western Petrographics. 

Ja~J'D. Sell 

JDS:Ib 
At t .  



3441 East Milber Phone 889-5787 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 
ASSAYERS • CHEMISTS • METALLURGISTS TUCSON, ARIZONA 85714 

SAMPLE SUBMITTED BY ASARCO, INC. DATE Nov. i0, 1977 

SAMPLE M A R K E D  

B-5-WR 

B-6-L 

B-6 -q 

CHARGES $ 

INVOICE NO. 

q0.75 

15450 

GOLD 
O Z . / T O N  

.003 

,005 

.011 

SILVER 
O Z . / T O N  

0.04 

0.09 

0.81 

PPM 
COPPER 

402 

45 

310 

PPM 
LEAD 

42 

PPM 
Z INC 

257 

PPM 
MOLYBDENUM 

5 

ASSAYER ;CHEMIST 
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Southwestern Exploration Division 

May I, 1978 

{I 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Magma Copper Company 
Superior, Arizona 
P inal Count~, Arizona 

At the Pinal Mountain Section, AIME, meeting of April 18, 1978, Mr. 
Charles Freeman, General Hanager of the Superior Division of Magma 
Copper Company, in the presence of Joe Scheureing (Mine Superintendent), 
Les Presmyc (sand-fill boss), and Don Peterson (USGS and speaker of the 
evening), asked me how we were going to joint-venture the Oak Flat area 
and I replied that it would first have to be taken out of governmental 
contFol, and i pointed to Peterson. No further comments were made. 

JDS:Ib 

c c :  WLKurtz 

\J 



Southwestern Exploration Division 

May 11, 1978 

TO: N, P. Whaley 

FROM: Fo To Graybeal 

Update on drilling projects -- 1978 

Nevada-California drilling requirements will all be air-hammer projects 
as follows: 

1) Gold Run N.:  must do a minimum of $2200 for assessment; we will complete 
any partly drilled holes; faint possibility we might drill 3000 ft. in 
9 holes; geologist will be P. G. Vikre. 

2) Rochester: will do only minimum of $II,400 for assessment; geologist will 
be P. G. Vikre. 

3) Little Gold Hill: will do only minimum of $6600 for assessment; we will 
complete any partly drilled holes; geologist will be G. J. Stathis. 

Drill hole locations will be provided by the geologist who should check with 
me first. H. M. Stone will be available to supervise all sampling and site 
preparation for Nevada. He will be staking claims during most of June and 
will need advance notice as to when the drill will be available. Please make 
certain that Mr. Stone, Mr. Vikre, and Mr. Stathis are inforE~d as to when 
the drill will be available for the various projects and that all parties 
involved know where to contact each other. The projects may be drilled in 
any order. If possible, Mr. Stone might wish to arrange the road building 
at Rochester before starting the claim staking. 

Arizona drilling requirements will all be diamond drill projects as 
follows: 

I) Three R: will do only minimum of $13,000 for assessment; will need 40 ° 
angle hole, NX core is acceptable; will utilize existing road; geologist 
will be F.T.G. 

2) Thunder Mtn: will do only minimum of $16,700 for assessment; will drill 
vertical NC hole and leave it cased upon completion; will require a new 
road mostly on Trench patented claims; geologist will be F.T.G. 

3) Superior East: will do only minimum of $65,000 for assessment; will drill 
vertical hole and leave it cased u~on completion; will require a new 
road; geologist will be J. D. Sell and yourself. 

The Arizona drilling may start whenever convenient, but 6efore Sept. I, 
1978. If you wish to use a single rig in the Patagonia Mtns. it must start 
early enough to complete Three R before Sept. l, 1978. The drill on Thunder 
Mtn. should be capable of completing all $16,700 using NC size. ~.7 

Jfl # /# 
F, T. Graybea~ 

FTG: Ib / 
cc: PGV, GJS, HMS, RBC, JDS 
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June I, 1979 

Mr. F. T. Graybeal, Director of SW United States Exploration 
American Smelting & Refining Co. 
1150 N. 7th Avenue 
P. O. Box 5747 
Tucson, AZ 85703 

"2"  
"e.  

Dear Mr. Graybeal: 

The Salt River Project (SRP) is proposing to construct a hydroelectric pumped storage 
faci l i ty to supply increasing peak load power demands in the SRP service area in the 
1990s. Following completion of a detailed site selection study which considered 
technical, economic and environmental factors, Alchesay Canyon, near Roosevelt 
Dam, was selected as the preferred site. This site (as indicated on the enclosed map) 
is located in the Tonto National Forest in eastern Maricopa County. The upper 
reservoir site would be situated east at Two Bar Ridge approximately two miles 
south of Roosevelt Lake. The lower reservoir wil l util ize Apache LaKe and is located 
approximately 1.2 miles downstream from Roosevelt Dam. 

Major project elements associated with the proposed 1000-MW pumped storage 
project are the power plant and The transmission facilities. Plant facilit ies include = 
access tunnel and water tunnell underground power plantl an upper reservoir, formed 
by two embarkment dams across Alchesay Canyonl an upper reservoir access road; 
and the lower reservoir (Apache Lake). The upper and lower reservoirs would be 
connected by the underground water tunnel. The under.ground power plant which 
houses the pump/turbines would be located between the upper and lower reservoirs. 
The transmission system for thepumped storage facil i ty wil l  be connected to SRPts 
existing system via a switchyard and new 500kV transmission lines. Enclosed is a 
project data sheet which briefly synthesizes pertinent information about the proposed 
project. 

The pumped storage concept is similar to a conventional hydroelectric faci l i ty in that 
falling water produces power. Wnen the system's demand for power is high, water is 
released from an upper reservoir through a power tunnel. The water passes through a 
turbine which runs a generator in the power plant to produce electricity. When the 
system demand is low, power is made available from large base load generating 
stations to turn the turbine in reverse to pump the water from the lower reservoir 
back up into the upper reservoir. The faci l i ty is then ready to be used again for 
power generation. 

Planning and Design . ~701 East Camelback Road. S(Jite 391, Phoenix, Arizona.85016. 6 0 2 . 9 5 6 - 9 8 3 0  • T I ×  66-7397 

Homo Of f ice :  1739 Grand Avenue, Billings, mon tana  59102 • 406.252-1421 • TIx 319-431 
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Mr. Graybeal 
June I, 1979 
Page 2 

@ 

Wirth Associates, Inc. (Phoenix, Arizona) has been retained by SRP to manage the 
environmental studies that are necessary to meet the Federal Energy Regulatory 
Commission (FERC) and the Arizona Power Plant and Transmission Line Siting Act 
licensing requirements. The environmental studies wil l  address the two major ele- 
ments: the plant site and transmission line corridors. .The Phase I transmission 
environmental study is a regional planning effort  which wi l l  culminate in the identi f i -  
cation of potential corridors for the 500kV transmission lines. The corridors wil l be 
located between the plant site and the Coronado/Silverking Transmission Line about 
15 mi les to  the east of the p,ant site and from the plant site to a substation in Tempe. 
The Pha~e II transmission environmental study, leading to the selection of an 
environmentally preferred alignment, wi l l  assess the potential impacts associated 
with each alternate corridor. 

An integral component, of the environmental studies is the active solicitation of input 
from federals state, regional and local agencies and interest groups through a contact 
program. The intent of the contact program is to ensure that I) the most accurate 
and up-to-date environmental information is ut i l ized in generating the data base; and 
2) agency and ~pecial interest group concerns are integrated into the study process. 

To ensure that all environmental data and/or concerns your agency or organization 
may have regarding this project, we request that your comments be provided to Wirth 
Associates by June 30, 1979. In the meantime, i f  you have any questions, please feel 
free to contact me at your convenience. 

Yours truly, 

Curtis Mil ler 
Assistant Project Manager 
Wirth Associates, Inc. 

CM/rw 

Enclosure 
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Preliminary Pumped Storage Pro~gct Data Sheet 

Size: 

Operation: 

Capacity: 

Water Storage: 

Type of Power Plant: 

Number & Size of Units: 

Type of Units: 

Head~ 

Length of Horizontal 
Tunnel: 

Diameter of Power Tunnel: 

Type of Reservoirs: 
Upper: 

Lower: 

Transmission Facilities: 

1000-MW 

Daily or Weekly Cycle 

12 Hours of Storage (12GWH) 

Approximately 9,500 Acre Feet Active Storage Volume 
Approximately 12,500 Acre Feet Gross Storage Volume 

Underground 

Two 125-MW and Three 2S0--MW 

Reversible Francis-type Pump/Tdrbine Generators 

Marc !~185 Feet Rsted Net 
Min. 1335 Feet Rated Net 

6, 165 Feet 

22 ft. 9 in. 

Concrete-faced rockfi l l  dams, compacted rockfi l l  
shells 
Upper reaches of existing reservoir - Apache Lake 

Primary 500kV transmission line terminating at the 
Brandow Substation in Tempe, Arizona. 
Backup system would be two 500kV lines making a loop 
connection with the Coronado to Silverking 500kV line. 

Source: Stone and Webster Engineering Corporation, Alchesay 
Project~ Phase I Study~ Volume I Report; March 1978. 

Pumped Storage 
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' - . . ._ . . .  Exploration Department 
Southwestern United States Division 
R, B. Crist 
Property Manager 

June 6, 1979 

Mr. Willard Shoecraft 
"KIKO" 
Patio Park 
Globe-Miami Highway 
Claypool, Arizona 85532 

Dear Mr. Shoecraft : 

Enclosed is the information we discussed earlier today regarding the 
Sutton Summit water basin. 

I. map 
• 2. water assays - J.I.Ranch 

3. hydrologist report 

I mentioned this to Walt Lockhart and told him that I was filling you in 
on what information we had. 

Thank you for calling. 

.% 
T 

2- 

-- 1 

RBC: j lh 
encls as above 

c.c.J.D.Sell 

Very sincerely, 

o, 

R. B. C r i s t .  

Mr. Shoecraft is considering subdividing the no#th acreage 
into 48 1-1/2 acre lots (with septic tanks). 

, , /  

~ J  

ASARCO Incorporated P. O, Box 5747 Tucson.Az 85703 
1150 North 7th Avenue ('602) 792-3010 

• " ' ' • " 7 ~  "' ' 



Southwestern Exploration Division 

September 14, 1979 

TO: S.R. Davis 
B. J. Deve re 
H.G. Kreis 
G.W. Pickard 

J.D.Sell 
G.J.Stathis 
P.G.Vikre 
N.P.Whaley 

FROM: F.T.Graybeal 

DRILLING PROJECTS 
4th Quarter 1979 

Following is a l i s t  of d r i l l i n g  requirements for authorized projects 
during the 4th Quarter of 1979. N.P.Whaley w i l l  obtain a su i tab le  contractor 
for  each new pro ject .  The pro ject  geologist w i l l  be responsible for road and 
s i te  contractors (with assistance from NPW i f  needed), supervision oF sampling, 
monthly cost estimates, and monthly progress reports. 

Pr.oj ect Recl u i.remen t s Start Geol og i s t 

Ventura Complete V-37 --- FTG 

Rochester Complete d r i l l i ng ;  survey Surveys to start  NPW/GWP/ 
al l  hole collars; deviation upon completion of HMS/PGV 
surveys of 20 holes d r i l l i ng  

Buckskin Complete current hole, then --- PGV 
decide whether to start 2nd 
hole this year 

Superior E. ~ S~e .... Dyna-drill wedge out of A-It. 
Need rig heavier than Joy 22. 
JDS and NPW work jointly on 
rig and Dyna-drill contrac- 
tors 

Nov. JDS 

Poston Butte Diamond d r i l l  PB-36 and 37; 
permeabi l i ty  test  in both 
holes; 24-hour d r i l l i n g  
7-day week for each hole 

Oct., or when perm, 
test equip, is 
avai lable 

HGK 

Skyview Diamond d r i l l  SKY-1 When ai r-hammer work 
comple te- -  Oct, 

SRD 

Santa Cruz Rotary and diamond d r i l l  
6 holes. Need Longyear 44 
and DMS capab i l i t i es  

Oct • HGK 

Florence 
Pediment 

Rotary d r i l l  7500-9000 f t .  
in 3 holes; need DMX 
equivalent 

Following Santa 
Cruz rotary 

HGK 

Stark 1979 d r i l l i n g  un'certain SRD 



Staff Memorandum - 2 - September 14, 1979 

Project geologists should check with FTG and RBC before starting site work to 
confirm road building permits and landowner permission have been obtained and 
with NPW to confirm d r i l l  rig starting dates. Site work must be suff iciently 
advanced by starting date to stay ahead of d r i l l s .  All new hole locations 
must be cleared with me. Tony Benavidez wi l l  be available for Poston Butte, 
Santa Cruz, and Florence Pediment. Harold Stone wi l l  be available for other 
projects on a part-time basis after mid-October. John Wood wi l l  be available 
on a limited part-time basis for all projects. If  you need the assistance of 
a geologic technician, please schedule i t  through Mr. Whaley who wi l l  keep me 
advised. 

• F.t. Grayoeal \4 

ETG:Ib 

cc: WLKurtz 
RBCrist 
HMStone 
TCBenavidez 
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Q U I K - T R O L  T M  

Organic Polymer 

,,.'" 

General Description 
QUIK-TROL" organic polymer is a white, granular, 
nonfermenting powder that forms a clear colloidal 
solution in fresh or salty water. 

Recommended Uses 
QUIK-TROL TM organic polymer is added to fresh or 
salty water 
1. To stabilize water-sensitive formations that sweil, 

cave, or disintegrate in ordinary drilling fluids. 
2. To avoid or overcome problems caused by sticky 

clays: such as collar-binding, bit-bailing, mud rings, 
booting-off, and so on. 

3. To reduce pipe torque and circulating pressure. 
4. To eliminate rod vibration. 
5. To prepare a solids-free drilling fluid having 

exceptional hole-stabilizing properties. 
QUIK-TROL orgamc polymer is added to freshwater 
drilling fluids containing AQUAGEL® gellant or 
QUIK-GEL ® gellant. To beneficiate the bentonite and 
to improve suspension and wall-building properties. 

QUIK-TROL organic polymer is added to gel-foam 
for air-drilling 
1. To provide hole-stabilizing qualities 
2. To increase hole-cleaning capabilities 

Major Advantages 
1. Effectiveness. QUIK-TROL TM organic polymer 

prevents swelling and disintegration of formation 
clays, raises viscosity, reduces filtration. 

2. Efficiency. QUIK-TROL organic polymer is fully 
active; only a small quantity is needed. 

3. Economy. QUIK-TROL organic polymer saves on 
transportation costs, storage space, and drilling 
time and prevents hole problems. 

4. Versatility. QUIK-TROL organic polymer works 
in hard or salty waters and improves several 
properties of the drilling fluid at one time. 

5. Convenience. QUIK-TROL organic polymer is 
easily mixed and comes in a small, easy-to-handle 
package. 

6. Stability. QUIK-TROL organic polymer does not 
deteriorate with age, and the moisture-resistant 
package prevents caking. 

7. Environmental Acceptability. QUIK-TROL organ- 
ic polymer is odorless, colorless, and tasteless in a 
water  solution. It also is not toxic and does not 
ferment to produce objectionable odors or flavors. 

J D 5  ," 

Q U | K - T R O L  is a t rademark  of NL Industries,  Inc. 
® AQUAGEL,  QUIK-GEL,  and T O R Q - T R I M  are registered t rademarks  of 

NL Industries,  Inc. 
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Recommended Treatment 
,, ,w, rl 

Approximate Amounts of QUIK-TROL T" Organic Polymer 

Stabilize water-sensitive formations 
Stop rod vibration; reduce torque; lower circulating 
pressure 

lb/100 gal lbt bbl kg/m 3 
Added to Fresh or Salty* Water 

3-5 1.5-2.5 4-7 
0.5-1 0.2-0.4 0.6-1 
Added to Mud Made with Fresh or Salty* Water 

Improve performance (better hole cleaning, thinner 0.5-1.5 0.2-0.6 0.6-1.7 
filter cake, increased hole stability) Extend and bene- Added to Injection Liquid in Air/Foam Drilling 
ficiate bentonite 

Improve foam performance and hole condition 0.5-1.5 0.2-0.6 0.6-1.7 

Method of addition: (1) Slowly through jet mixer or in vortex of high-speed stirrer; (2) if diesel oil is not objec- 
tionable, make a slurry of QUIK-TROL organic polymer in diesel oil and add as in method (1); (3) TORQ-TRIM ® 
II lubricant can be used in place of diesel oil. 

• *Very salty water may require up to twice as much QUIK-TROL T" organic polymer as does fresh water. Prefer- 
ably mix QUIK-TROL organic polymer in fresh water before adding to very salty water. 

Packaging Availability 
QUIK-TROL'" organic polymer is packaged in a QUIK-TROL:" organic polymer may be purchased 
cardboard box containing ten plastic bags, each through any NL Baroid Service Center or from the 
holding two pounds (0.9 kg) or organic polymer. Houston Plant. 

Q U I K - T R O L  is  a t rademark of NL Industries, Inc  

" T O R Q - T R I M  is a registered t rademark of NL Industries, Inc. 
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Southwestern Exploration Division 

Harch 4, 1~80 

Y 

TO: F.T. Graybeal 

FROM: N. P. Whaley 

Superior East Project 
Pinal County, Arizona 
Scheduling of Drills 

Your file memorandum of February 28, titled Superior East Project, outlines 
the near-future scheduling of drilling program operations which we all hope 
to realize as an adjustment to the unforeseen shutdown of the Dyna-Drill 
phase. A few points might be clarified and number of potential conflicts 
understood in the following comments. 

Paul Bryant has been kept fully informed of our need for drill sites since 
the inception of the program in early January. He is well aware of, and 
fully appreciates, our more critical need for them following the shutdown 
of the Dyna-Drill phase. His initial timetable became meaningless over the 
last month and a half when the plateau was subject to the same continued, 
intermittent heavy rainfall which left much of central Arizona a disaster 
area. His operations were again stopped yesterday when all of our drill rigs 
in the Florence-Superior area were once more inaccessible during and after 
yet another period of heavy rainfall. 

The site designated P-6, approximately 0.3 miles south of the stockpond, should 
be ready for occupancy within the next Jew days. 

The only other site which can be made available in the near future is the 
location described in Bob Crist's USFS Amendment No. 7. Access to this 
location will involve the construction of approximately 2600 ft. of road and 
the completion of a drill pad. You are well aware of the nature of the 
terrain. I do not feel that it can be completed in less than 2.5-3 weeks. 

Joy Manufacturing Company has been made aware of our interest in both the 
Joy-36, which has been on the Superior East project, and the Joy-22, which 
is currently drilling on the Florence PDP. You should have copies of two 
Asarco purchase orders which reflect this understanding, T-642-9 for the Dyna- 
Drill operations and T-133-0 for the vertical-hole drilling (which rig performs 
which operation makes no difference to Joy Mfg. Co.). 

The execution of the schedule you outline, without conflicts, in your memo- 
random is contingent upon two factors: l) the availability of Wayne Craig of 
Christensen to operate the Dyna-Drill (assuming we are determined to continue 
the program -- and I feel we should carefully consider whether we are willing 
to make the commitment); and 2) how soon the Joy-22 in the Florence area is 
released. 

Wayne Craig does not feel that he can make a time=specific commitment in view 
of the scheduling procedures of his present client. 



F. T. Graybeal - 2 - MarCh 4, 1980 

The release of the Joy-22 in the Florence area is contingent upon our interest 
in continuing that program -- something which I cannot predict. 

These circumstances suggest that it might be difficult to incorporate additional 
drill rigs (to drill top holes) in the Superior East program. Holding both 
diamond drills, as you suggest in mentioning the retention of the Joy-36, 
would seem to be most important to any course the program might take. 

,4". P 
N. P. Whaley 

NPW;Ib 

cc" RBCrist 
JDSel I 
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The release of the Joy-22 in the Florence area is contingent upon our interest 
in continuing that program -- something which I cannot predict. 

These circumstances suggest that it might be difficult to incorporate additional 
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Exploration Department 
Western USA 

January 12, 1981 

H. M. Stone 
Tucson Office 

Last week we dTscussed some of the items you should be responsible for 
thiswinter. The two main ones are listed here (see me if any questions): 

3R-Trench: you will be responsible for maintaining liaison with the 
driller; to consult with drillers and Joy management (Jack Lloyd) 
with any major drilling problems such as excessive mud costs, 
excessive cementTng, etc., etc.; to prepare the monthly cost 
estimates; to brTng core to Ventura warehouse; to split and 
deliver to assayer those Tntervals requested by F.R.Koutz. 
F.R.Koutz is project geologist and you should consult with him 
on any problem you may have. 

Superior East: ditto above except core goes to Miami warehouse and 
please bring one box every 50' to Tucson for me to see. G.W.Pickard/ 
WLK project geologists until J.D.Sell returns from Tintic. 

Other jobs will come up, such as possTbility of fencing and posting signs 
around old workings in Patagonia, warehouse maintenance, geochem sampling, 
etc. 

W. L. Kurtz 

WLK: I b 

cc: FRKoutz 
GWPickard 
JDSell/ 
RBCrist 
NPWhaley 



Southwestern Exploration Division 

March 5, 1981 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Directional Survey & Temperature Report 
Mollen-Hauer Surveying Company 
Hole A-14 
Superior East Project 
Pina] County, Arizona 

Attached are copies of the full survey of hoie A-14 from surface to 5450' deep. 
The hole was converted from NX to BX size at 5493' and is presently driiling. 

The hole size and rock units are as follows: 

Rotary, air-hammer, 4½" casing 
Joy NC core: 1535' 

Joy NX core 

to 

2891' 
2891' 

Joy BX core 

Go 

5493' 
5493' S below 

Surface-1535, 
Surface 
Dacite 

1646' 
Earlier Volcanics 

2290' 

Wh i teta i l 
Cong I ome rate 

3841 ' 
M-IA Type Slide Block 

4016' 
p£ Schist & L. bfp 

As noted, the main deviation started below 4000' and is well initiated by 
4300', while coring NX size. This area is in the top of the bedrock interval 
in Pinal Schist with oxidation extending to 4113', then some quartz veins 
and alteration bands to about 4172' and falling off below that point. Schis- 

=tosity at the upper part is at 20-30 ° from horizontal with the first steep 
70°-90 ° gouge-shear zone at 4330-4337', followed by a general increase in 
schistosity dip to 30o-45 ° . Several steep crushed zones occur farther down 
and a number of biotite, feldspar, porphyry dikes of less than 20 feet thick 
occur with generally plus 45 ° contacts, which are generally crushed and 
brecciated. 

Massive porphyry continues below 5160' 

The temperature range is in the same ball-park as other holes in the area. 

JDS:lb 

A t t s .  
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DISTRICT: Southwest 

PROJECT NAME: Superior East 

PROJECT NUMBER: 

PROJECT SUPERVISOR: 

PROJECT GEOLOGIST: 

PREPARED BY/DATE: 

OOlO 

J.D.Sell 

J.D.Sell 

JDS/6-3-81 

ANNUAL PROJECT PLANNING SHEET 

v EXPENDITURES 

I. Month of $ 

2. Current Year Expenses to Date X 
thru $ 

3. Budget for Current Year 
1981 $ 600,000 

4. Thru previous year, since 
project began $2.992.124 

TYPE OF PROJECT 

Recon 

Drilling 

Pre- 
Development 

Other 

COST ESTIMATE & APPROPRIATION REQUES~ D 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ $ 
Current Yr. Add. Request @ $ 
New Total $ 

$600,000 

Approva] s 
Dist. West. 
Geol. U.S. 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and completion of drill road to south for further testing; by 
Dec. 31, 1981 at a cost not to exceed $600,000. 

Progress for the Month of 

PLANNED TASKS 

]) Sp l i t  and assay A-14. 

2) Complete d r i l l  hole summary of 
A-13 and A-14. 

3) D r i l l  A-12, deviat ion to south, 
from A-11 hole; to determine 
dip of previously found vein 
system (A-9, A - l ] ) .  
Complete d r i l l  hole summary. 

4) Start deviated hole to north, 
from hole A-11, to determine 
dip of previously found vein 
system (A-9, A-11). 

5) Complete road to the southwest 
from A-IO pad (3/4 mi le) .  

6) Status report for Superior East 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/I week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin( 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P;Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-81 

7-1-81 

9-15-8] 

12-31-81 

12-15-81 

12-31-81 

COMPLETE PROGRESS TO DATE 





Southwestern Exploration Division 

June 18, 1981 

TO: W.D. Payne 

FROM: J. D. Sell 

Oriented Core 
Hole A-12 
Superior East Project 
Pinal County, Arizona 

In order to secure a better evaluation on the strike and dip of the quartz- 
sulfide veins found at Superior East (A-8 type), it was suggested that 
oriented core be secured from the hole presently being drilled, i.e., 
hole A-12. 

The hole was being directionally controlled using a Navi-drill machine 
(Christensen Dia-Min Tools, Inc.). The Navi-drill was in use when the 
oxide-sulfide interface was penetrated and some 47 feet of sulfides were 
penetrated before the Navi-drill was terminated at a depth of 4217 feet. 

The oriented core barrel assembly had been put on "stand-by" several weeks 
before this point and was immediately asked for from Salt Lake City. 
However, the core rig resumed coring in order to secure a good hole and to 
check on the sulfide content while waiting for the assembly and engineer. 
The hole progressed by conventional coring to a depth of 4343 feet before 
the orienting assembly was on site. 

The oriented core runs and status are as follows: 

Core Run Feet 
4343-4347 4 

4347-4352 5 
I 4352-4352½ 

4352½-4360 7½ 
4360-4365 5 
4365-4375 10 

32 feet 

Status 
Broken ground; 
camera misfunction 

Cleaning hole; no camera 
No usable core or picture 
Usable pictures 
Usable pictures 
Usable pictures 

The bulk of the mineralization and alteration was above a fault zone 
(4345'-4349') dipping 70o-80 ° to core axis. Below are only thin quartz- 
sulfide veins and a steep schistosity component. Unfortunately the only 
usable oriented core with pictures is below the fault zone. 

Mr. Wally Anderson, orienting core engineer, and Mr. Jonathan S. Hermance, 
Western Regional Manager, both with Christensen Dia-Min Tools, Inc., secured 
the core, read the film, and did most of the core readings using a Model 76 
Goniometer. 

Using representative core, the following points were determined: 



W.D.Payne - 2 - June 18, 1981 

Core Footage Feature Strike and Dip* 
4354 Schistosity N86°E ; 58°S 
4356 Schistosity N80°E ; 48°S 
4356 I/8" qsv N78°E ; 44°S 
4361 1/16" qsv N84°E ; 38°S 
4367** 1/16" qsv NI4°E ; 49°W 
4367** schistosity N8°E ; 81°W 
4369*** 1/16" qsv N87°W ; 30°S 
4369*** schistosity N88°W ; 62°S 

Two other qsv were noted in non-oriented core runs and 
we assumed an east-west striking schistosity to be valid, 
with a southerly dip. When this was used, the following 
readings were determined. 

4406 I/4" qsv N56°W ; 36°S 
4407 I/4" qsv N75°W ; 40°S 

*Readings have been corrected for declination; true N 
readings. 

**This film reading was judged to be unreliable by 
Anderson and Hermance. 

***Using the film reading at 4369 feet, the same two 
features of 4367 were re-read with the above results. 

The last two determinations (4406 & 4407) are not valid, since the core 
was not scribed for orientation, but were read for the experience and a 
means of partial evaluation using the assumptions stated, that is, the 
schistosity direction and hole bearing. In other areas, any consistent 
direction such as bedding could be used for the first approximation. 

Evaluation of the above data suggests we are dealing with a mineralized 
system which is trending northeasterly and dipping to the south. Caution 
must be used as these narrow veins are not the type found in A-8 and may 
not represent the true direction. In other holes we have noted the smaller 
veins at essentially right angles to the master veins as now interpreted. 
It is anticipated that some of the other core will be looked at with the 
assumption that the schistosity trends east-west. Hole surveys allow the 
remaining parameters to be calculated. 

Costs incurred by Christensen are as follows: 

IO' Non-magnetic core bb] complete with 
multishot instruments 

2 - NXBWL Non-magnetic drill rods 
@ $30.00 

Change over-sub 
Milne Freight Lines (from SLC) 
NXC3 core bit* 
American Airlines Freight (SLC) 
Reaming shell sub (plain)** 
Frontier Air Bill (SLC) 
Service Engineer charges @ $350.OO/day 
Service Engineer mileage (200 miles @ $0.55) 
Plus Ariz. Sales Tax where applicable 

Estimated Total 
Average cost per foot as estimated $73.45 

$ 525.00 

60.00 
3O.OO 
I12.66 
699.00 
33.00 
57.75 
23.00 

7oo.oo 
llO.O0 

$2,350.41 



W.D.Payne - 3 - June 18, 1981 

*Rebate to Asarco on cut-out of diamonds is to be 
credited at a future date. 

**Reaming shell probably has no salvage value and is 
unusable on present coring equipment. The shell 
is being held by W.D.Anderson in the event that 
further Asarco orienting use may be possible in the 
near future. 

The core orienting log data of the multishot instrument and the film have 
been placed in the short report - hole survey file of A-12. 

JDS:Ib 

///0ames D. Sell 

@ 
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Christensen Diamond Products, U.S.A. 
Mining Products Sales 

MODEL 76 GONIOMETER OPERATING INSTRUCTIONS 

SECTION NO. 
8.1 .I  

PAGE OF ,, 
1 1 

DATE 
10/12/77 

APPROVED 

To v isua l l y  confirm Goniometer set t ings,  the base with the large scale should 
be aligned with North and placed on a stable level surface. 

I .  Remove the outer s t r i ke  and dip d i rec t ion r ing.  Select p las t ic  
inserts to match the core size. 

2. Rotate the core holder to set " D r i f t  Direct ion" of the hole. 

3. Set the hole or " D r i f t  Angle" on the prot ractor  mounted at the 
side of the core holder. 

. Align the short bent end of the d r i f t  angle pointer to the small 
top scale, with the same reading indicated d i r ec t l y  below on the 
large scale. 

5. To posi t ion the "Orienting Lug" rotate the double ended pointer 
over the small top scale to the specif ied asimuth reading. 

. Place the core in the core holder. Pos i t ion  the Master Scribe 
on the core in l ine  with the double ended pointer.  Clamp the 
core in posi t ion.  

THE CORE IS NOW IN A RELATIVE INSITU POSITION . . . . . . . . . . . . .  

7. Place the outer s t r i ke  and dip d i rec t ion r ing back in posi t ion.  

8. Rotate and angle the sight ing r ing so that i t  appears to be a 
para l le l  extension of the planar feature to be examined. 

9. Read the "Str ike"  of the feature at the appropriate pointer located 
in a northern quadrant on the base r ing.  

I0. Read "Dip Direct ion" at the appropriate pointer on the base r ing.  

I I .  Read "Dip Angle" on the prot ractor  mounted at the side of the 
outer s t r i ke  and dip d i rect ion r ing.  



Southwestern Exploration Division 

• f/" 

June 26, 1581 

To: W.D. Payne 

From: J. D. Sell / Goniometer Readings 
Superior East Project Core 
Pinal County, AZ 

After taking the oriented core in hole A-12, which indicated a southerly dip to 
the mineralized narrow veinS, it was discussed that the other holes in the area 
could also provide some data on the problem (Memo of June 18, 1981). 

As the goniometer was available, it was used in the determinations. The basic 
assumption made was that the schistosity had an east-west strike and a dip to 
the south. The schistosity readings on the oriented core had an average strike 
of N 84 ° E with a southerly dip. The bearing of the hole involved was estimated 
from the hole surveys available. 

In general, only split core was available for the new reading, and a wide divers- 
ity in the inclinations of the schistosity was evident. The following observa- 
tions were made: 

Hole Indicated 
Number Depth Dip Direction 

A-12 4395 
A-12 4556½ 
A-12 4557 
A-12 4598 
A-8 4252 
A-8 4353 
A-8 4607 
A-9 4139 
A-9 4270 
A-9 4496 
A-9 4800 
A-lO 3965 
A-IO 4014 
A-lO 4445 
A-ll 4391 
A-ll 4495 
A-ll 4556 
A-ll 4768 
A-13 4083 
A-13 4270 
A-14 4214 
A-14 4360 
A-14 4433 
A-14 5160 
AI-2 3600 

Southerly 
88°N 
Southerly 
Southerly 
Southerly 
88°N 
Steep South 
45ON 
45os 
Southerly 
Steep NE 
Steep S 
V. Steep NE 
Flattish S 
Steep S 
Steep S 
Steep S 
Steep S 
Vertical 
Steep S 
Vertical 
V. Steep S 
Steep S 
Southerly 
Vertical 

Feature Observed In or Adjacent To Schist 

one foot qs vein contact 
¼" py-cp vein 
qtz-sericite band, basal contact 
porphyry breccia basal contact 
hi-grade vein 
hi-grade stringer 
2" injection of bf porphyry & qtz 
alteration band contact 
I/8" cc-bn vein 
¼" py-cp vein 
III py-cp vein 
altered band contact (subparallel to schistosity) 
aplite contact 
aplite injection 
alteration band contact 
top bf porphyry contact 
alteration and thin mineral vein 
alteration cutting steep schistosity 
lower bf porphyry contact 
bf porphyry contact, near base 
intrusive bfp contact 
bfp-qua rtz contact 
alteration band 
porphyry-quartz contact 
leached alteration band subparallel to 
schistosi ty 



W. D. Payne - 2 - June 26, 1981 

The readings had a component to the west and east of south, but for recording 
purposes only the dominant direction was recorded. 

The study is highly indicative that the mineralization, alteration bands, and 
the various porphyries all have a dominant dip to the south, although as noted, 
some dip vertically or steeply north. (Only one, A-9 and 4139 foot depth, indi- 
cated a flattish north dip component.) 

A note of caution must be made in that no true orientation of the above obser- 
vations were available. If some of the schistosities are not in the assumed 
east-west orientations, then the above observations may be subjected to a 
large and variable correction. 

\. 

JDS:sk 
Attach. 

zS. James D. Sell 

Core Orienting Log 
Model 76 Goniometer Operating Instructions 
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: i. ~,~ F ~  ~ Christensen Diamond Products, U.S.A. 
~ ' ~ ~ ~  Mining Products Sales 

~I~SUBJECT ~ ~ ~ ~ 

~ , MODEL 76 GONIOMETER OPERATING INSTRUCTIONS 

b ~ l I O N  NO. 

8.1 .I  
PAGE OF 4 

l 1 

DATE 
10/I 2/77 

APPROVED • " 

To v isua l l y  confirm Goniometer set t ings,  the base with the large scale should 
be aligned with North and placed on a stable level surface. 

I .  Remove the outer s t r i ke  and dip d i rect ion r ing.  Select p las t ic  
inserts to match the core size. 

2. Rotate the core holder to set " D r i f t  Direct ion" of the hole. 

3. Set the hole or " D r i f t  Angle" on the prot ractor  mounted at the 
side of the core holder. 

. Align the short bent end of the d r i f t  angle pointer to the small 
top scale, with the same reading indicated d i r ec t l y  below on the 
large scale. 

5. To posi t ion the "Orienting Lug" rotate the double ended pointer 
over the small top scale to the specif ied asimuth reading. 

. Place the core in the core holder. Posit ion the Master Scribe 
on the core in l ine with the double ended pointer.  Clamp the 
core in posi t ion.  

THE CORE IS NOW IN A RELATIVE INSITU POSITION . . . . . . . . . . . . .  

7. Place the outer s t r i ke  and dip d i rec t ion r ing back in posi t ion.  

8. Rotate and angle the sight ing ring so that i t  appears to be a 
para l le l  extension of the planar feature to be examined. 

9. Read the "Str ike"  of the feature at the appropriate pointer located 
in a northern quadrant on the base r ing.  

I0. Read "Dip Direct ion" at the appropriate pointer on the base r ing.  

1 . Read "Dip Angle" on the protractor  mounted at the side of the 
outer s t r ike  and dip d i rect ion r ing.  

I . ,  



DISTRICT: Southwest 

PROJECT NAME: Superior East 

PROJECT NUMBER: 

PROJECT SUPERVISOR: 

PROJECT GEOLOGIST: 

PREPARED BY/DATE: 

0010 

J.D.Sell 

J.D.Sell 

JDS/6-3-81 

ANNUAL PROJECT PLANNING SHEET 

v EXPENDITURES 

I. Month of ~/'~/ $3.20{.Y'~ 
/ 

2. Current year Expenses to Date X 
thru ")/)~/ $ ~.~ @~ 0 

7 
3. Budget for Current Year 

1981. $ 600,000 
4. Thru previous year, since 

project began $2,992.124 

TYPE OF PROJECT 

Recon 

Drilling 

Pre- 
Development 

Other 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

$600,000 

Approva I s 
Dist. West. 
Geol. U.S. 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and completion of drill road to south for further testing; by 
Dec. 31, 1981 at a cost not to exceed $600,000. 

PLANNED TASKS 

I) Split and assay A-14. 

2) Complete drill hole summary of 
A-13 and A-14. 

3) Drill A-12, deviation to south, 
from A-ll hole; to determine 
dip of previously found vern 
system (A-9, A-ll). 
Complete drill hole summary. 

4) Start deviated hole to north, 
from hole A-ll, to determine 
dip of previously found vein 
system (A-9, A-ll). 

5) Complete road to the southwest 
from A-lO pad (3/4 mile). 

6) Status report for Superior East. 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/I week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P.Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-81 

7-I-81 

9-15-81 

12-31-81 

12-15-81 

12-31-81 

% COMPLETE 

1OO% 

100% 

Cont inued 
Coring 

See June 

Progress for the Month of July 1981 

L 

PROGRESS TO DATE 

Partially Navi-drilled sulfide zone, plus oriented core study core 
not split; of core split have weighted average of 456'@ 0.95% copper 
(ie, total sulfide intercept ±4170-4705 or 535 feet of similar grade. 
Additional samples below (to 5083) suggest mixed high and low values; 
probably overall lower than above average. Presently drilling below 
5083 to intercept system indicated in A-ll. 



Pro ject  Superior East & Rawhide 
EA-O010 

Project  No. EA,O041 

ASARCO MONTHLY DRILLING SUMMA 

State Ar i zona County 

B DISTRICT boutnwestern U b ~  

Pina l  Month Ju l y  Year 1981 Page 

Southwestern 

Hole No. 

S.E. 
A-12 

S.E. 
A-13 

S.E. 
A-14 

Rawhide 
AI-2 

Collar location 

Navi-drilled hole 
from A-8; AzCentra 
846,600N; 744,150E 

Az Central 
845,800N 
775,600E 

Az Central 
847,200N 
773.500E 

Az Central 
846,500N 
777,600E 

Bearing 

Southerl 

Vertical 

Vertical 

Vertical 

Footage drilled 
Dip 

From To Feet 

! 8-12 ° 4666 5085 419 

4663 
TD 

5738 
TD 

3612 
TD 

Remarks ( significant intersections, geology and/or assay intervals, etc. ) 

Presently drilling in Pinal Schist. Oxide/sulfide interface cut during Navi-drilling (±4170') 
has weighted average of 456'@ 0.95% copper to 4705' (535' actual feet including Navi-drill 
and oriented core which was not sampled and/or sDlit, 

Previously drilled. Best intercept: 3637-4029' or 392'@ 0.67% copper. 
Graphic log and assay result memo in press and drafting. 
Pinal Schist and Laramide monzonite bedrock. 

Previously drilled. Sulfide assays start 4096'; have 53'@ 0.53%, then 99' @0.25%, then 
21' @ 1.20% copper (or 173' @0.45%) ending 4269'; interpreted to be lower end of qsv 
system. T.D. ~5738'. Graphic loq and assay result memo now in press and draftinq. 

Previously drilled. Best intercept: 2850-3160' or 310'@ 0.37% copper. 
Graphic log and assay results memo in press and drafting. 
Pinal Schist bedrock. 

W D P -  /gVK 5 2 6 6  
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Exploration Department 
Southwestern United States Division 

July 29, 1981 

Mr. Odell Power 
Route l, Box 732 
Miami, Arizona 85539 

Dear Sir: 

As verbally expressed to you on 7/25/81, I would agree that hole A-12 
should be reduced from NX to BX to alleviate the hole conditions of the 
near past and now present. The actual point of reduction and the means, 
i.e., casing or drilling thru the NX bit, are left as your decision. 

At least 300 feet more core, i.e. 5400 feet depth, should be cut, 
examined, and assayed by Asarco and depending upon the results the hole may 
be continued to some unspecified point. 

Mr. Otto Mollen-hauer has been notified to contact you about a quick survey 
for our knowledge of the hole. Note also that Mr. Mollen-hauer should be 
contacted when the terminal depth of the hole is known so that he can make 
a final survey. 

At present, we want also to recore a portion of the hole which was Navi- 
Drilled. I suggest a wedge be placed around 4100-foot depth and core taken 
to 4400-foot depth. The wedge orientation is of no consequence. Hopefully 
the wedge hole will not get back into the old hole. Mr. Mollen-hauer may 
again be asked to survey the wedge hole before hole A-12 is abandoned, so 
check for Asarco's decision. 

Please notify Dr. W. D. Payne, Manager of SW Exploration, Tucson, ph. 
792-3010, as to thoughts, ideas, changes, etc. concerning hole A-12 
activities. 

JDS:Ib 

cc: JLloyd, Joy Mgr., Tucson 
WLKurtz ) Blind note to WLK & WDP: 
WDPayne ) 
TCBenavidez 

Sincerely, 

~YJames D. Sell' 

Mr. Power has been asked to look 
at the core and if "purple streaks" are noted, i.e. bornite- 
chalcocite, he is to notify this office. 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703 
1150 North 7th Avenue (602) 792-3010 
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Southwestern Exploration Division 

August 5, 7981 

R E C F . . , I V  E D  

TO: W.D. Payne 

FROM: J. D. Sell 

SEP 2419   

I hereby attach and 
A-13. 

Assay Results 
Drill Hole A-13 
Superior East Project 
Pinal  . . . . . . .  County, Arizona 

report on the assay values from the drill core of hole 

A-13 was drilled as a step-out hole and is located slightly over 1600 feet 
southeast of drill hole A-8 (the discovery hole in this area). Values 
determined were copper-moly throughout the hole with scattered gold-silver 
values. 

The oxidized leached capping-sulfide interface was penetrated at a depth of 
3499 feet. The bedrock unit is initially Precambrian Pinal Schist and at 
a depth of 3549 feet Laramide monzonite was encountered. The best values, 
as chalcocite, some bornite, and chalcopyrite, are found in quartz sulfide 
veins having a variable selvage of quartz-sericite with disseminated miner- 
alizations. 

One grouping of values follows: 

Oxidized 
SuI~i~e 

3499' 

Pinal Schist 
3549' 

Monzonite 
3637' 

Honzonite 
3680' 

Monzonite 
3951' 

50' @ 0.39% Cu 
48 ppm Mo 

88' @ 0.28% Cu 
21 ppm Mo 

43' @ 1.19% Cu 
25 ppm Mo 

271' @ 0.29% Cu 
5 ppm Mo 

Monzonite --78' @ 1.71% Cu 
4029' 7 ppm Mo 

Honzonite 
4062' - -  

Monzonite 
4082-I/2' - -  

Pinal Schist 
4124' - -  

Mixed Mz 
& Pinal Schist 

4663' - -  

33' ~ 0.23% Cu 
4 ppm Mo 

20-]/2' @ 0.03% Cu 
2 ppm Mo 

41-I/2' @ 0.03% Cu 
8 ppm Mo 

539' @ 0.06% Cu 
20 ppm Mo 

Total Depth 

As noted above, the best values are in monzonlte. 

-- 138' @ 0.32% Cu 
33 ppm Mo 

-- 392' @ 0.67% Cu 
8 ppm Mo 

563' @ o.56% 
14 ppm Mo 

601' @ 0.05% Cu 
19 ppm Ho 



- 2 - August 5, 1981 

The general pattern of values is similar to that of the A-8 sequence, that 
is, copper values in steeply dipping quartz-sericite bands cutting the host 
rock with a better contained zone followed by a sharp drop off of values with 
depth. This rapid drop off was within the monzonite and remained in the low 
range as schist and mixed monzonite-schistwereencountered. 

Initial interpretation of the A~13 intercept is that the mineralized zone 
cut is composed of several high grade zones within a general moderately 
mineralized zone of quartz-sericite banding with or without a central and/or 
border zone of vein or stringer ore minerals and often containing dissem- 
inated values of ore minerals. 

The zone is interpretated to have a southerly dip and a probable northeast- 
erly strike similar to that interpreted for the A-8 area. The copper to moly 
ratio, having a value of 400 in the main zone, is comparable to that found 
in A-8, A-9 and A-ll. 

The main zone (3637'-4029'; 392') also has a weighted average of 0.12 oz/T. 
of silver and 0.0008 oz/T. of gold. 

Attachments of the rock type-assay number-values and assay sheets are 
attached. 

JDS:rr 
Atts~ 

James D. Sell 

Assays 
Attachment, Graphic Log & Assay Results, File #2486-Q 

© 
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UNIT 
ASSAY 
NUMBER FOOTAGE 

% Mo 
FEET Cu PPM 

Pinal 
Schist 

h 

102 

103 
104 
105 
106 

3456-3465 

3465-347l 
3471-3487 
3487-3490 
3490-3499 
Oxidized 

9 0.02 20 

6 . . . .  0.O9 2 0  

16 o.o3 1o 
3 o.15 IO 
9 0.20 I0 

I I  

I I  

I I  

I I  

I I  

Pinal Schist 
Monzonite 

Monzonite 

Sulfide 
3499-3510 
3510-3519 
3519-3529 
3529-3535 
3535-3540 
3540-3549 
35~4'9='355"4 " 
3554-3562 
3562-3564 
3564-3579 
3579-3585 
3585-3589 
3589-3602 
3602-3606 
3606-3618 
3618-3625 
3625-3637 
3637-3650 
3650-3660 

II 0.44 79 
9 0.32 49 
lO 0.38 14 
6 0.57 14 
5 0.84 66 qsv bx 
9 0.06 60 
5: 0.87:87 qsv: 
8 O.O5 I0 
2 1.00 44 qsv 

15 0.21 12 
6 0.18 50 
4 0.64 19 qsv 
13 O. lO 12 
4 0.28 24 
12 0.42 lO 
7 0.27 15 
12 0.13 19 
13 1.62 27 qsv 
IO 1.24 49 iqsi v 

Monzon te 
I 

I 

I 

I 

I I  

I I  

I I  

Monzon i te 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 
23 

3660-3670 IO 0.16 
3670-3676 6 1.04 
3676-3680 4 2.45 
3680-3690 10 0.32 
3690-3700 lO 0.83 
3700-3705 5 0.57 
3705-3715 lO 0.03 
3715-3725 lO 0.48 
3725-3735 lO 0.09 
3735-3749 14 0.08 
3749-3751 2 2.60 
3751-3761 lO 0.31 
3761-3771 I0 0.05 
3771-3781 lO 0.06 
3781-3791 I0 0.47 
3791-3800 9 0.08 
3800-3810 I0 o.o7 
3810-3820 lO 0.04 
3820-3830 lO 1.37 
3830-3840 lO 0.16 
3840-3850 lO 0.63 
3850-3860 lO 0.25 
3860-3870 lO 0.07 
3870-3880 iO 0.14 
3880-3890 I0 0.12 

9 
43 
64 
19 
9 
2 
l 
2 
5 
6 
9 
2 
2 
l 

13 
3 
4 
3 
8 
2 
3 
7 
3 
I 
4 

bx 

qsv bx 
qsv 
qsv 
qsv 

qsv 

qsv bx 

qsv 
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UNIT 
ASSAY 
NUMBER 

% Mo 
FOOTAGE FEET Cu PPM 

Monzon i te 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

I! 

II 

II 

II 

II 

I! 

II 

II 

II 

II 

II 

M o n z o n  i t e  

24 
25 
26 
27 
28 
29 
30 
3l 
32 

33 
34 
35 
36 
37 
38 
39 
4O 
4T 
42 
43 

_--m 

44 
45 
46 

Pinal Schist 47 
" 48 
" 49 
" 50 

Monzon te ....... 51 
Pinal Schist 

Pinal Schist 

52 
53 
54 
55 
56 
57 
58 
59 
6o 
61 
62 
63 
64 

Monzoni te 65 
" 66 
" 67 
" 68 

Monzonite 69 

3890-3900 ]0 0.04 
3900-3910 lO 0.22 
3910-3914 4 0.32 
3914-3919 5 0.53 
3919-3930 II 0.06 
3930-3940 I0 O. ]0 
3940-3951 II 0.40 
3951-3957 6 0.92 
3957,3962-I/2 5-I/2 8.65 
3962-I/2-3965 2-I/2 4.00 
No core recovered, p rob%bly 
3965-3975 10 0.57 
3975-3983 8 0.65 
3983-3987 4 5.20 
3987-3992 5 3.05 
3992-4001 9 0.37 
4001-4006 5 0.96 
4006-40]2-]/2 6-I/2 0.77 
4012-I/2-4019 6-I/2 0.82 
4019-4025 lO 0.45 
4029-4035 6 0.07 
4035-4040 5 0.38 
4040-4048 8 O. 39 
4048-4062 14 O. 16 
4062-4072 10 0.04 
4072-4082-I/2 lO-I/2 0.03 

3 
lO 
2 

15 
lO 
8 
2 
2 

23 
15 

4 
3 
7 
6 
8 

II 
10 
3 
2 
2 
l 
l 
8 
3 
2 

qv 

qsv 
qsv 

qsv 
qsv bx 
qsv bx 

assigned 
qsv bx 
qsv bx 
qsv 
qsv 

qsv 
qsv bx 
qsv 

4082-I/2-4093 lO-I/2 0.03 
4093-4102 9 0.02 
4102-4111 9 0.03 
4111-4124 13 0.05 
4124-4128 ......... 4 0.01 
4"i'2'8- 4137 .... 9 "~ 0.03 
4137-4146 9 0.08 
4146-4156 lO 0.06 
4156-4166 lO 0.05 
4166-4174 8 0.07 
4174-4177 3 0.23 
4177-4187 I0 0.09 
41 87-4197 lO 0.08 
4197-4202 5 0.02 
4202-421 l 9 0.04 
4211-4217 6 0.02 
4217-4224 7 O. 10 
4224-4234 lO 0.08 
42"34-42 41- l/2 7'-'I/2"0.02 
4241 -I/2-4251 9-I/2 0.06 
4251-4260 9 0.42 
4260-4269 9 O. 13 
4269-4275-I/2 6-I/2 0.09 

I0 
12 
lO 
3 

15 
8 
5 
3 qv 
2 qv 
4 
12 
10 
18 
II 
5 
5 
15 
35 

3 
3 
6 
6 
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A- 13 ASSAYS Sheet 3 of 4 
/ ,  

/ 

UNIT 
ASSAY 
NUMBER 

% Mo 
FOOTAGE FEET Cu PPM 

~ J  

Pinal 

Pinal 

Schist 

il 

7o 

71 

" 72 
" 73 
" 74 

" 75 
" 76 
" 77 
" 78 
" 79 
" 80 
"' 81 
" 82 

Schist  83 
Monzonite 84 
Pinal Schist 85 

Pinal 

" 86 

" 87 
Schist 88 

Monzon i te 
II 

Monzoni te  
Pinal Schist 

Monzonite 

Monzonite 

Tinal Schist 

Pinal Schist 

4275-I/2- 9 0.15 
4284-I/2 
I;~'8-4-:-I/2- 9 0.06 
4293-I/2 
4293%]/2~4303 9-I/2 0.19 12 
4303-4308-1/2 5-I/2 0.03 2 
4308-I/2- 8 0.05 l 
4316-I/2 
4316-I/2-4326 9-I/2 0.04 44 
4326-4336 lO 0.07 42 
4336-4346 lO 0.03 74 
4346-4354 8 0.05 42 
4354-4360 6 0.05 22 
4360-4370 lO 0.03 15 
4370-4375 5 0.03 28 
4375-4385 lO 0.02 29 
4385-4392 7 0.06 9 
=4392'TJ439G:]/'il ~ 2.',.I/2 o,.ol, 21 
4394-I/2- 3-I/2 0.03 17 

qv 

qv 

qv 

4398 
4398-4403 5 0.03 29 
4403-441 l 8 O.Ol 12 
4411-4419 8 O.Ol 26 
4419--4422- I/2 3-I/-2 0.04 38 
4422- I/2- 8-I/2 0.03 16 
4431 
4431'4439 8 0.02 36 
4439-4445-I/2 6-I/20.Ol 9 
"4445ZI/2 - " .... 7 0".07 24 
4452- 1/2 

... qv 
qv 
qv 

4452- I/2- lO 0.02 I02 
4462-I/2 
4462-I/2- 7 0.03 19 
4469- l/2 
4469-I/2- 6-1/2 0.27 25 qv 
4476 
"4"~6~ 7 0.01 72 qv 
4483-4487 4 0.06 16 
4487-4492 5 0.05 43 
4492-4502 lO 0.06 I I 
4502-4504 2 0.05 lO 
Poor core recovery, value assigned 
"G3T4-:~5Y0 .... 6 0.0'5 '" 20 

Monzonite 
Monzonite 
Monzonite 

4510-4518 8 0.06 27 
4518-4523 5 0.02 24 
4523-4532 9 0.O1 31 



A-13 ASSAYS Sheet 4 of 4 

ASSAY 
UN IT NUMBER FOOTAGE 

% Mo 
FEET Cu PPM 

Pinal Schist 
Pinal Schist 
M onzonite --- 

, L • 

Pinal Schist 89 
" 90 

" 91 

,, 92 
" 93 
" 94 

" 95 

" 96 

" 97 

" 98 

" 99 
Pinal Schist lO0 
Monzon i te I0] 
Monzon i te Not 

Monzon i te 

4532-4538 6 0.02 12 
4538-4545 7 0.03 II 
~45-4547 2 0.02 
4547-4'555 .... 8 0.03 
4555-4563 8 0.02 
4563-4573 I0 0.02 
4573-4580 7 0.02 
4580-4590 I0 0.04 
4590-4599 9 0.03 
4599-4609 lO 0.02 
4609-4619 lO 0.03 
4619-4627 8 0.02 
4627-4637 lO 0.05 
4637-4647 I0 0.03 
4647-4650 3 0.04 
4650-4654 4 0.O4 
46'54-4656 2 0.04 
As s#y assi~ne.d 
4656,4663 7 0.04 
N~ core recovered-assigned 
T. D. 

• '; 8 . . . . .  

34 
29 
J5 
12 qv 
17 
15 
12 
35 qv 
15 
7 

51 

9 
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_ _  . . . .  
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~_ ,e_ ~Y_-4 

S j I 
- -  5499' - -  ssoo'-~i'-i ' ~  

3 6 3 7 '  - -  - 

4ooo'-  t W ) 
- -  ,4029 ° - -  

\ 4062'  - -  -,-A ~, 
-- j \ - \  

,,I ('q' 

60/1@ 0,05% '~ \ ...... I 

. . . . . . . . . . . . . . . . . . . . . . . .  4soo,_~i ~x~ ~ ,, \\( \-"I 
x', 

4 6 6 3 '  - -  

.. 4 6 6 3 '  T. D. 

2036'-2070'  

2070 ' -2285 '  

22851-2600'  

2600'-3071' 

M : 35%,reed.dark brown,reddish cast. 
ACP: 65 % ;  I00 sc 

M : 2t % ,  green grey to green brown. 
ACP: 79% ~ 88 sc,12db 

M : t5 %,  reed. brown to green brown. 
ACP; 85 % i 7 0 s c , 2 8 d b , 2  p£ sed. 

M : 20 %,  red brown. 
ACP: 8 0 % ; 9 5 s c , S d b  

-3O7A_ 2 1 '  TYPE SLIDE BLOCK of Pinal Schist cut by high 
angledqtz-seri bands w / I -2  % hematite limonite w/numerous 
f lat t ish breccia 8~ gouge zones throughout. 

( 3 2 4 2 L 3 2 6 0  ') Flatfish breccia-gouge; possibly basal fault zone. 

PINAL SCHIST 8~ MONZONITE, broken brecciated 
gougy to 5471; butoll cut by variable quar tz-ser ic i te-sul f ide 

(or oxidized) bonds in overall strong quartz-sericite 
O X I D I Z E D  SULFIDE 3699'  alteration. Bonds 8L breccia zones generally at steep, 

+ 60°angle to core axis. 
Quartz -sulfide veins & breccias. 

q s v  

q s v  

# O T E  IJ Individual assays are found n 
Assay Report dated Aug. 5, 1981. T.I  S. R. 15 E. 

SWV4SW V4 SE V4SW 1/40f Sec. 23 

GRAPHIC LOG& ASSAY RESULTS 
of 

DRILL HOLE A-15 
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TO: W.D. Payne 

FROM: J. D. Sell 

Southwestern Exploration Division 

August 10, 198] R E C E I V E D  

SEP 2~'~ 1981 

S. W. U. S. EXPL DIV. 

Assay Results 
Drill Hole A-14 
Superior East Project 
P[na[ Cpunty~ Ariz0na 

Drill hole A-14 was scheduled to be an offset of hole A-8 and located some 
700 feet to the northwest. At the time of scheduling, the quartz-sulfide 
vein system found in A-8 was interpreted to dip to the northwest and, thus, 
A-14 would test the deep extension of the system. 

As the graphic log and assay reports indicate, the typical qsv type alter- 
ation and mineralization were found in the oxidized capping. The sulfide 
zone, 53 feet of 0.53% copper in quartz-sulfide veins and breccia, was cut 
before the alteration and values diminished to 0.28% copper for F2-5~feet, 
then a 21 foot qsv zone of 1.20% copper, followed below by values less than 
0. I0% copper. 

Scattered sampling was undertaken and the quartz-sericite-mineral bands cut 
below generally did not average above 0.50% copper in a background of less 
than 0. I0~ copper to the hole at 5738 feet. Moly values are around 0.002% 
Mo, gold around O.OOl oz/T., and silver slightly above 0.02 oz/T. 

Subsequent to the drilling of A-14, we have drilled A-12 and taken oriented 
core in a portion of the hole. The results indicate that the qsv system 
elements have a north-northeasterly strike and dip to the south. Using an 
assumption as to the orientation of the schistosity, further studies of core 
from other holes, including A-14, also suggest a southerly dip to the miner- 
alized structures. 

Based on the above, we may interpret that below the basal fault at 4006- 
4015 feet, the quartz-sulfide vein system was oxidized and leached to the 
depth of 4096 feet. In the non-oxidized portion, the qsv type was cut to the 
depth of 4149 feet, before passing into low grade values. 

This same sequence of passing from +0.8% copper values into a short zone of 
± 0.25%, then into values below 0. I0%, has been noted in each of the holes of 
the area which penetrated a quartz-sulfide system. 

To test the qsv system nicked in A-14 it will be necessary to deviate a 
hole to the south, then attain a near vertical to the north dipping component, 
and drill through the section of interest. 

Attached are the assay-footage sheets with rock type, qsv, and interval 
notations; the assay sheets; and a graphic log of the hole. 

' ~ A V" , J 

y.il- " ~.... James O. Sel 1 
JDS rr 

Atts: Assay Sheets 
Graphic Log #2L.86 - R 



, A-14 ASSAYS Sheet 1 of 2 

@ {'i 

ASSAY 
UNIT NUMBER FOOTAGE 

% 
FEET Cu 

@ 

Pi 9 4076-4086 I0 
Pi IO 4086-4096 I0 

Oxidized 
Sulfide 

Pi II 4096-4106 I0 
Pi 12 4106-4113 7 
Pi 13 4113-4123 IO 
Pi 14 4123-4130 7 
Tp 15 4130-4140 l0 
Tp 16 4140-4149 9 
Tp 17 4149-4159 10 
Tp 18 4159-4166 7 
Tp ..... 19 .... 4166-4172 .... 6 
Pi 20 4172ZI'liIlSo 8 
Pi 21 4180-4190 I0 
Pi 22 4190-4201 II 
Tp 23 . . . . .  4201-4207 I I  6 

T E_ 24 4207-4213 6 
Pi 25 ...... 4213'4220 7 
Pi 26 4220-4228 8 
T~_ 2I;Ii , ' " 4228-4232 . . . .  4 
Pi 28 4232_42140 ..... 8 
Pi I I 29 4240-4248 8 
Tp 30 4248-4252 .... 7 
Tp 31 4252-4262 10 
T~ 32 _ 4262-4269 7 
Pi 33 4269--I42II718 ........... 9 .... 

Pi 34 4278-4287 9 
Pi 35 4287-4296 9 
Pi 36 4296-4305 9 
Pi ] 4305-4307 2 
Pi 2 4307-4310 3 
Pi 37 4310-4321 II 
Pi 38 4321-4329 8 
Pi 39 4329-4337 8 
Note: 4337-4'373 36' interval was 
0.07 e~u, i valent to interval section. 
Pi '40 43<7~-'4%81 

0.Ol 
0.08 

qsv 
qs 

0.34-- L O.77 
0.95 
0.34 

0"30 1 0.50 
0.22 
0.09 
0.29 

0.30 I 0.22 
0.22 

O.25 7 0.27 

0I.I32 
0 22~ '0 I26 I I I 

0 28 
o 82[~ 
0 16 
2 90 
0 I 14"--'' ' 

0.07 
o o7 
0 07 
021 
0 07 
0 o4 
0 05 
o 05_ 

s not 

53' @ 0.53% 

99' @ 0.28% 

21' @ 1.20% Cu 

--68' @ 0.07% Cu 

i ,  i 

sam)led.  Ass igned 

qs 
qsv bx 
qsv 

CU ..... ~ ] .  

qs 
qsv 

qY i t lui 

qs bx 
qs 
qsv 

qsv 

average grade of 

4373-4381 8 0 05 
Pi 41 4381-4390 9 0 
Pi 42 4390-4400 I0 0 
Pi 43 4400-4408 8 0 
Pi 44 4408-4409 1 2 
Pi 45 4409-4414 5 0 
Pi 46 4414-4420 6 0 
Pi 47 4420-4428 8 0 
Note: 442-&m--4"~-6-228'-interval not sam 
0.05 based on visual inspection. 
Pi 3 ....... 4&56-466"2 '" 6 
N--o-re::: 4662-4698 . . . . . .  36'Tnterva| n0t-sam 
0.08 based on visual inspection. 

06 
07 
12 
I0 
34 
03 
05 

- 35' @ 0.07% Cu 

-6' @ 0.63% Cu 

-14' @ 0.04% Cu 

qsv 
qsv 
qsv 

pled. Assigned average grade of 

0.08 
pled. Assigned average grade of 



/ 
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I, A-14 ASSAYS 

ASSAY 
UNIT NUMBER FOOTAGE FEET Cu 

Sheet 2 of 2 

Pi 4 4698- 4-I/2 0.26 
4702-I/2 

Pi 5 4702-I/2- 3-I/2 0.21 
4706 

qsv 

qsv 

Note: 4706-4791 85' Interval not sampled. 
0.08 based on visual inspectilon. 
~i '6 4791--4797 6 0"12 
Note: 4797I-4'8133 36' Interval not sampied. 

Assigned average grade of 

Assigned average grade of 
0.05 based on visual inspection. 
Pi II 7 .... 4833-4840 ....... 7 ....... 0.04 ...... 
Note: . . . .  4840-4881 I'41"I"I IInterval not sampleId'Z '" 
0.05 based on visual inspection. 
P:i 8 I418811--488~' 5 I 011~IIIol8 .... 
- , .,, 

Note: 4886-51631 277 i I~tervlal not sampled'. 

Assigned average grade of 

Assigned average grade of 
0.04 based on visual inspection. 
~ I 48 .... 5163-5169 ~ ..... 0.06 
Tp 49 51'~9<5177 81 0103 
T__p 50 5177--5187 I0 0.04 
Note: 5187-5373" '18] '~ Interval n'ot'"sampIled ". 
O.04 based on visual inspection. 
Tp 51 ' 5~-~'5383 lO 0.04 ..... 
Tp 52 5383-5393 I0 0.32 
Tp 53 5393-5403 I0 0.03 
Note: 5403-5688'~285 :i Interval not samp'led. 

Assigned average grade of 

qsv bx 

Assigned average grade of 
9.03 based on visual inspection. 
Tp 54 ...... 5~8'8%5698 I0 0.O2 
Tp 55 5698-5708 lO 0.03 
Tp 56 5708-5718 lO 0.03 
Tp 57 5718-5728 lO 0.02 
Tp 58 5728-5738 lO 0.04 

TOTAL DEPTH 

Note: Tp = Tertiary porphyry 
Pi = Precambrian Pinal Schist 

!Q 



% Cu 

: . . '  . : . .  ,'1 

:". :. ?: k i l  

. _  

2577'-2728' 

2728'- :5000' 

5000'-5487' 

5487'-.5841' 

ACP: 42%;  97sc~2db~l pE; sed. 
M:IO %~dark brown w/lense of fresh lime- 

stone @ 2650' 
ACP: 90 %; 85 sc, 15 db,tr p£ sed. 
M: 20 %; dark to green brown. 
ACP:80 %;56sc ,59db~5pCsed .  
M.:15 %; med. dark brown. 
ACP:85%;70sc~ 17db~8pCgr~5Lr. gr. 
M: 20%:, brick red brown 
ACP: 80 %;92 sc,8 Lr. gr,tr pggr. 

:;",%.7-se41' 
"-" "'4 I A-2 TYPESLIDE BLOCK of Pinal Schist w/altered bands ~ some "~ b I -~ .--- aplite & qfp w/alteration-mineral. ALL OXIDIZED. 

0 

4 0 0 0 ' - ~  BASAL FAULT ZONE @ I0°-15° (4006 -4015'), gouge - b x I 

__ 53@ o s J  ~'o_ 
\ 4,149' / J ~' '~' ]  q 

k, .-~;'I P I N A L  S C H I S T  cut by oplitic porphyry& quartz-feldspar 
99 '@0.~ .5% ~ ' , ~  " porphyry, all cut bysteepdippingquartz-sericitebands contain- ,4248 

'~'~, (I ing var,able amounts ofchalcocite,chalcopyrite,& pyrite, Some 

- -  4269' 1 .  ~7"~"  h?~'~tll~:'b?nnd~'nP°Y;;:ewlnbc:e??/~g :~tchcd??dh4'49' 

~ ~, 
4500' ~ l 

• t 

% 
Ib 

I ,4 

N 

bl  

\ 
cb 
k 

/ %.. 

/ / 

I,\.I 

// 
\\ 

/ ,  

J. // \~ 

4" t \  

57s8' T.D: 

5000'-  

. 4 -  

5500'- 

Below 5150', secondary K- feldspar & "green sericite 
became noticeable component in schist 8~ bfp,porphyry i 
quartz-sericite band/rig with minor mineral became scattered. 

N O T E  ." Individual assays are found in 
Assay Report dated Aug.lO,1981. 

A -  14- 

T. IS .  R. 15 E. 

N LINE of NWl/4 NEI/4 SE~'4 SEt/40f Sec. 22 

GRAPHIC I.Og ~ ARRAY RFF::;II! T£ 



ICT: Sol st 

PROJECT NAME: Superior East 

PROJECT NUMBER: OOlO 

PROJECT SUPERVISOR: J.D.Sell 

PROJECT GEOLOGIST: J.D.Sell 

PREPARED BY/DATE: JDS/6-3-8I 

EXPENDITURES 

I. Month of ~2/~/ $ ~, ~/% 
/ 

2. Current Year Expenses to Date 
thru $ / / 9 >  

3. Budget for Current Year 
1981 $ 600,OOO 

4. Thru previous year, since 
project began $2.992,124 

TYPE OF PROJECT a 

Recon 

X Drilling 

Pre- 
Development 

Other 

COST ESTIMATE & APPROPRIATION REQUESI 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

$600,000 

Approvals 
Dist. West. 
Geol. U.S. 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and completion of drill road to south for further testing; by 
Dec. 31, 1981 at a cost not to exceed $600,000. 

Progress for the Month of September 1981 

PLANNED TASKS 

l) Split and assay A-14. 

2~ Complete drill hole summary of 
A-13 and A-14. 

3) Drill A-12, deviation to south, 
from A-ll hole; to determine 
dip of previously found vein 
system (A-9, A-ll). 
Complete drill hole summary. 

4) Start deviated hole to north, 
from hole A-ll, to determine 
dip of previously found vein 
system (A-9, A-ll). 

5) Complete road to the southwest 
from A-IO pad (3/4 mile). 

6) - ~  report for Superior East 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/I week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P.Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-81 

7-I-81 

9-15-81 

12-31-81 

12-15-81 

12-31-81 

% COMPLETE 

100% 

100% 

Continued 
Coring 

See June 

PROGRESS TO DATE 

Assay values below 4748' are in range of 0.40 - 0.50% copper 
with some strongly altered - mineralized zones of 0.80 1.00% 
copper; assays complete to 5083' Lower values estimated 
below. Drilling continuing to test for A-ll intercept exten- 
sion at depth of 5400' 

L 



",,I/" ~ Project 

O 
Superior East Project No. EA-0010 

ASARCO MONTHLY DRILLING SUMIv~Y 

State AriTnna County Pinal 

DlSTRICTsOUthWest U. S 

Month September Year ]9 8] Page 

Hole No. 

S.E. 
A-12 

1 

Collor Iocotion 

Navi-drilled hole 
from A-8; Az. Cen- 
1;ral 846, 600 N;74, 

Bearing 

Southerly 

, 150E. 

Footage drilled 
Dip 

From To Feet 

6 ° 5320' 5477' 157' 

Remarks ( significant intersections, geology and/or assay intervals1 etc. ) 

Presently d r i l l i n g  in Pinal schist and fine-grained Laramide b io t i t e  feldspar porphyry. 
Average of assays from 4217' to 4748' of 0.94% Cu; 4960'to 4992' @ 0.85% Cu; remainder 
± 0.50 or less. 

WOP- MVK 52~ 
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DISTRICT: Southwest 

PROJECT NAME: Superior East 

PROJECT NUMBER: 

PROJECT SUPERVISOR: 

PROJECT GEOLOGIST: 

PREPARED BY/DATE: 

OOl~ 

J.D.Sell 

J.D.Sell 

JDS/6-3-81 

ANNUAL PROJECT PLANNING SHEET 

W EXPENDITURES 

I. Month of October $ 15,750. 

2. Current Year Expenses to Date 
thru I0/81 $ 431~869. 

3. Budget for Current Year 
198Jl $ 600,000 .... 

4.  Thru  p r e v i o u s  y e a r ,  s i n c e  
project began $2.992,124 

TYPE OF PROJECT 

X 

m 

Recon 

Drilling 

Pre- 
Development 

Other 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and completion of drill road to south for further testing; by 
Dec. 31, 1581 at a cost not to exceed $600,000. 

@ 
COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add, Request @ 
New Total 

$600,000 

Approvals 
Dist. 
Geol. 

West. 
U.S. 

Progress for the Month of October 1981 

PLANNED TASKS 

l) Split and assay A-14. 

2) Complete drill hole summary of 
A-13 and A-14. 

3) Drill A-12, deviation to south 
from A-ll hole; to determine 
dip of previously found vein 
system (A-9, A-/l). 
Complete drill hole summary. 

4) Start deviated hole to north, 
from hole A-/l, to determine 
dip of previously found vein 
system (A-9, A-/l). 

5) Complete road to the southwest 
from A-]O pad (3/4 mile). 

6) Status report for Superior East 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/I week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P.Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-8! 

7-I-81 

9-15-81 

12-31-81 

12-15-81 

12-31-81 

% COMPLETE 

lO0 

lO0 

Continued 
Coring 

See June 

PROGRESS TO DATE 

Hole terminated at 5724' in low grade values; work continuing in 
cleani'ng hole to place wedge at ~ 4100' to core portion cut by 
the Navi-drill and oriented core study. 

Note: Upon completion of hole A-12, it is recommended that the 
rig be moved to hole A-14, recover the rented casing and 
core to the south either by turn-out using Navi-drill or 
oriented wedges, to test south portion of GSV system 
found in hole A-14 just below the oxidized bedrock. 
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DISTRICT: Southwest 

PROJECT NAME: Superior East 

PROJECT NUMBER: • OOIO 

PROJECT SUPERVISOR: J.D.Sell 

PROJECT GEOLOGIST: J.D.Sell 

PREPARED BY/DATE: JDS/6-3-SI 

O EXPENDITURES 

I. Month of Feb. $ 7,417.00 

2. Current Year Expenses to Date 
thru Feb. $ 45,903 

3. Budget for Current Year 
19. $. 

4. Thru previous year, since ~s 
project began $S,~7;5.~7~41. If,~ ~ i~l> ° 

ANNUAL PROJECT PLANNING SHEET 

TYPE OF PROJECT q 

Recon 

X Drilling 

Pre- 
Development 

Other 

.COS.T ESTIMATE & APPROPRIATION REQ 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

$600,000 
$ 

$ 

Approvals 
Dist. 
Geol. 

West. 
U.S. 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and completion of drill road to south for further testing; by 
Dec. 31, 198l at a cost not to exceed $600,000. 

Progress for the Month of February 1982 

(Continuation of 1981-- 
no new funds) 

PLANNED TASKS 

l) Split and assay A-14. 

2) Complete drill hole summary of 
A-13 and A-14. 

3) Drill A-12, deviation to south, 
from A-ll hole; to determine 
dip of previously found vein 
system (A-9, A-ll). 
Complete drill hole summary. 

4) Start deviated hole to north, 
from hole A-ll, to determine 
dip of previously found vein 
system (A-9, A-ll). ' 

5) Complete road to the southwest 
from A-IO pad (3/4 mile). 

6) Status report for Superior East 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/] week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin( 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P.Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-8] 

7-I-81 

9-15-81 

12-31-81 

% COMPLETE •~ 

i00 

i00 

i00 

Revoked--see 
June 1981 

See December 1981 'ostponed for 
Reevaluation 

12-15-81 

12-31-81 95 

PROGRESS TO DATE 

In rough draft form to typist. Review and critique prior to 
final drafting and typing. 
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DISTRICT: Southwest 

PROJECT NAME: Superior East 

PROJECT NUMBER: 

PROJECT SUPERVISOR: 

PROJECT GEOLOGIST: 

PREPARED BY/DATE: 

0010 

J.D.Sell 

J.D.Sell 

JDS/6-3-81 

ANNUAL PROJECT PLANNING SHEET 

O EXPENDITURES 

I. Month of Mar. $~f5~ 

2. Current Year Expenses to Date 
thru Mar. $ ~/~ ~J<_~,~ 

3. Budget for Current Year 
198__ $ 

4. Thru prev ious year ,  s ince 
p r o j e c t  began $3~475,741 _ 

TYPE OF PROJECT 

Recon 

X Drilling 

Pre- 
Development 

Other 

OBJECTIVE: Confirmation and testing of qtz-sulfide vein system (of A-8 type) with two 
deviation holes, and comp.letion of drill road to south for further testing; by 
Dec. 31, 1981 at a cost non to exceed $600,000. 

O 
COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

$ 
$ 

$600,000 

Approva I s 
Dist. West. 
Geol. U.S. 

Progress for the Month of March 1982 

PLANNED TASKS 

I) Split and assay A-14. 

2) Complete drill hole summary of 
A-13 and A-14. 

3) Drill A-12, deviation to south, 
from A-ll hole; to determine 
dip of previously found vein 
system (A-9i A-l l). 
Complete drill hole summary. 

4) Start deviated hole to north, 
from hole A-ll, to determine 
dip of previously found vein 
system (A-9, A-ll). 

5) Complete road to the southwest 
from A-IO pad (3/4 mile). 

6) Status report for Superior East. 

RESPONSIBILITY/TIME 
TO COMPLETE 

JDS & SAC/I week 

JDS/3 weeks 

JDS, TCB, & Joy Drillin! 
& Navi-drill company/ 
8-9 months 

JDS, TCB, Joy & Navi- 
drill/3 months 

JDS & P.Bryant Constr./ 
6 weeks 

JDS/3 weeks 

TARGET 
DATE 

6-15-81 

7-1-81 

9-15-81 

12-31-81 

12-15-81 

12-31-81 

% COMPLETE 

I00 

i00 

i00 

Revoked--see 
June 1981 

Postponed for 
Reevaluation 

~=I00 

1 

' PROGRESS TO DATE 

1 

&-. 

See'December 1981 

Completed report now in drafting for attachments. 
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CUSTOMERS PRICE LIST 

NIIIIII,,,,,,,,,,, 
GLOBE~ ~IZONA 7 
T E L E P H O N E :  6 0 2 7 4 2 5 ~ 7 0 ~ 9  

EF :FEC~ IVE :  APR 12, 1 £ 8 2  

PRICE 
FC8 

PROD UC T ~H SE PAC KAC, E 

4 B A S I C  M U D  

AQUAGEL. (R.EGU:LARI ~o85 IOC# BAG 
AQUA~EL (MARINE} - ~ - ' " - ' = I 0 0 #  BAG 
BAR=:GAIN (e~LK} . . . . . . . .  TON 
BAROID ( R E G U L A R |  10,~ 78- %00# BAG 
BARO.IO: {MA~INE} I0~,88 100/~ ~G  
BAROID  (B~IK) ........ TO:I~ 
C E L L E X  ( N~V.. | 2Z~8o ~0 50# BAG 

COTIONS EEO- NULLS 
FIBERTEX 
HX- SEAL 
J E L F L A K E  

M A T E R I A L S  

C E L L E X  {REGULAR)  
DE XTR I D 
DRISPAC 
DRI  SPAC ~I L .  V~ -) 
IMP ERM E X 
ZEOG~L 
Q ~ t K ~ G E L  

L O S T  C I R C U  ~ A ] - i O N  M A T ' E R ~ , L S  

19.70 I C ~  BA~ 
2 0 ° 2 3  4 0 ~  B~£- 
2 2 , , 6 0  40#  BAG 
3 1 , 2 7  25# BAG 

K~IK-SEAL 
MI~ATEX {~F,C} 
PL UG-G.I ~ 
WALL~NUT :(F,M,C} 

PRICE 
FOB 

N~SE PACKRGE 

2 4 2 . 1 5  5 0 #  SAC 
8 2 . 6 1  50#  BAG 

2 5 6 . : ~ 5  50#  BAG 
2 7 5 . 4 5  5 0 #  ~ . G  

3 7 . 7 0  50# BAG 
1 0 ~ 5 t  5 0 #  BAG 
7.43 50# 8~:G 

i 
2 0 . 4 7  50# B:AG 
25 .oZ7 4 0 #  BAG 
23o6~ 5 0 #  BAG 

l ,  

A K TA F LO'~ S 
AL OA CIDE 
AL UM |NU M- STEARAT E 
BARAFLOC 
B ~.RAFOS 
BEN~EX 
BICARB OF SODA 
CALCIUM C ~:LOR,-REG,, 
CALCIUM CHLOR-H.T. 
CALCIUM C~LOR-P~iD ® 
CARBONOX 
CAUSTIC SODA 
CC'=16 
CON DE T 
CYPAN 
DESCQ 
DURENE X 
FLOSAL 

DURATONE 
E Z MUL 
E Z SPOT 

M U D  C H E M I C A L S  

8 9 4 ~ 4 7  55G~,L [ ~  
~9.~ 19 50/~ BAG 
8 7 . 1 0  2 5 ~  BA~ 
I 8 o 1 4  I #  CA~ 
7 4 ~ 2 7  5C~ BAG 
2 3 . 0 3  2# BAG 
54.~'77 1 0 0 #  :BAG 
4.3~40 I00# BAG 
-43 ~ 40 8 0 #  8Ar~. 

........ t 0 0 #  BAG 
22.60 50# BAG 
z~£. 86 50#  BAG 
32 ~ 4z, 5 0 #  BAG 
6 2 . 6 5  5 ~ L - - C A ~ !  

1 6 8 , , 2 4  50# BAG 
68.65 2 = 
92,51 50# B~ 
44~:~3 50# BAG 

GYPSUM 
K~LIG 
L IME 
LOL~SS 
PAC~ L 
pAC-.~R 
PCTASS IU~ CHLGRI DE 
POTASSIU~  HTYDROX[DE 
~=8  ROX t N 
SALT 
SAPP 
SODA A SH 
SODIUM CHROMATE 
S OLT EX 
TANNEX 
TORQ-TR IM- ] I 

XC-~POL ~t MER 

O~L M U D  M A T E R I A L S  

1 1 3 . 6 4  50#  BAC 
I002,~ 74 5 5 G A L  DR 
1 0 3 9 . ' 9 9  55G~!_ DR 

GELTONE: II 
INVERMUL ~ { l l  QUID.) 

1 5 . 8 7  1 0 0 #  8.AG 
3 9 ~ 0 9 - :  5 0 ~  ,BA6 

£ .  18 50# BAG 
1£5 o39 50#  BAG 
271~: 3 2  50#  HAG 
2 5 2 . & 0  50# BAG 

2 9 , , 8 6  l O 0 #  8~&G 
. . . . . . . .  I O O #  BAG 
46.18 5 0 #  B:~G 
11.28 100# BAG 

...... .i00# B~_G 
BB.31 i00#. SAG 

...... 100#  BAG 
1 , I 9 . 2 5  50#  BAG 

5 5 ° 6 5  5 0 #  B~G 
846~1£ ~SGAL DR 
177 .!79 5 0 #  B,~G 
5 7 8 ~ 9 6  5 0 #  BAG 
J,zZ ,:JF 

85 °50  5 0 #  =BAG 
1 0 4 1 ~ 7 2 . . 5 5 G A L  DR 

TERMS: Net 30 days Prices suoject to cnange without notice. TAXES: All aDDIICaDle taxes will be adoeo to above 3rices. 
MATERIALS RETURNEE FOR CREDIT WILL BE SUBJECT TO RESTOCKING CHARGE. 

NL Baroid/NL Industries. Inc. 
P.O. Box 1675, Houston. Texas 77001 

PC~II3 



P@ TA H@ $E inc 
2349 W. Wetmore Street / Tucson, Arizona 85705 / (602) 888-9774 
Telex 330403 

April 29~ 1982 

This is to verify that Mr. H. Stone returned one (i) 

~' x 20', Mobile Office Unit 9 to the Tucson Porta 

House~ Inc. yard on this date at 3:30 p.m. 

Serial Number ~9~-239 Unit 262~, 1979 Arizona 

Mobile. 

ua X Morgan 
Secretary Porta House~ Inc. 

Harold Stone 

ASARCO 

x 

/ 

:: T!~ ~f~n Qy~7 ..... ~,~: ~ ~•:~ ~i ..... " ..... 
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JOY MANUFACTURING COMPANY 
7 0 7  B O Y D  B O U L E V A R D  

P. O.  D R A W E R  4 8 9  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

P h o n e :  ( 2 1 9 )  3 6 2 - 2 1 9 1  

January 7, 1983 

Mr. Jim Sell 
ASARCO Incorporated 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Mr. Se l l :  

We appreciated receiving the 
East Project. We understand 
from Surface. 

invitation to bid on your Superior 
you want to start a new hole 

Please consider the following: 

Mobilization (NC hole to 3,000 feet) 

Demobilization (NC hole to 3,000 feet) 

3-C>C~ 

$750oO0/rig 

$750°O0/rig 

Extra Road Truck Trips if and when hole $150,OO/round trip 
( ~  reduction is required 

Rotary Drilling Through Overburden $56.00/hour + 
7c6~ ~ materials used 

*Core Drillin3 NC Wireline NX Wireline BX Wireline 

#~44,,~ O to 500 feet $18.lOlft, $16.6Oift. $16.4Oift. 
F#~-o+z~J 500 to IO00 feet $18.90/ft. $17o40/ft. $17o20/fto 
F¢~o~z~ IOO0 to 15OO feet $19.90/ft. $18.40/fto $18°20/ft° 

1500 to 2000 feet $21.20/fto $19.70/ f t .  $19.50/ f t .  
~ /  d ~ u  ~Z4 .... ~-~¢-~.~2000 to 2500 feet $22.90/ f t .  $21.40/ f t .  $21.2D/f t .  

~ , # ~ , , ~ % ,  2500 to 3000 feet $24.10/ft. $23.60/ft. $23.40/ft. 
- ~  "-3000 to 3500 feet - $26.40/ft-7~,I~ $26 20/ft 

3500 to 4000 feet $29.90/ f t~" '  $29.70/ f t .  
4000 to 4500 feet $34.20/ f t .  $34.00/ f t .  
4500 to 5000 feet $39.60/ f t .  $39.40/ f t°  
5000 to 5500 feet - $45.80/ft. 

C ~ 

*Bad Rock Clause at Depths Below 3~500 Ft. - If footage dril]ed 
per shift (excluding chargeable time) times the appropriate 
footage rate drops below $368 per eight-hour shift revenue for 
five or more consecutive shifts, drilling prices will revert 
from a per-foot rate to an hourly rate of $46.00 per hour plus 
bit and other in-hole supplies at actual cost. 

RECEIVED 

JAN I o i983 

S. W. U. S. EXPL ~t#. 
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Jim Sell 
ASARCO Incorporated N2- January 7, 1983 

If Joy shou]d elect to invoke the above bad rock clause, [t 
is understood by both parties that it will be only under con- 
ditions of around-the-c]ock operation by competent drilling 
crews. ASARCO will be notified by mail or telephone before 
any hourly charges are accrued under this clause, and ASARCO 
reserves the right to terminate the drilling at any time after 
such notification. 

Ri 9 Time & Hourly Work 

Setting and Pull ing Casing and Pipe $46.00/hour + 
materials used 

Cementing and/or Plugging Drill Holes $46.00/hour + 
materials used 

Reaming, if necessary $46.00/hour + 
materials used 

Survey $46.00/hour + 

customer supplies 
instrument 

Standby Time for Your Convenience 

Overtime Premium in Excess of 88 Hours per 
two-week period 

$30.O0/hou r 

$6°00/man hour 

Supp1 ies 

Casing Ordered Left in Place NC 
NX 
BX 

$9.00/foot 
$8.00/foot 
$6o50/foot 

Casing Lost through Normal Drilling 
Operations 

Diamond Bit Loss in Excess of $2.50/ft. 

At 70% of list 
price 

At Actual Cost 

Drilling Mud & Additives At Jobsite Cost 
+ 20% 

Weather-treated Core Boxes which hold ten 
feet of core $2025 each 



Jim Sell 
ASARCO Incorporated -3- January 7, 1983 

Wate rl Pumpin 9 or Hauling. 

Water Truck Usage $600oO0/month 

Mileage $o75/mi I e 

Water Truck Driver, if required $2,000oO0/month 

The above prices are firm if accepted within 60 days and will 
remain in effect until 9/25/83. 

We understand ASARCO will build and maintain all-weather or 
passable eccess roads, level drill sites, dig mud pits and 
provide water, on surface, free of cost to Joy° We further 
understand that ASARCO will provide all rights of ingress and 
egress to all lands that may be required to enable Joy to carry 
out the specified work. 

We revTewed the prTcing carefully. We are able to hold the 
same as in 1981/1982 for on-site work but the limited amount 
of work to be done does not permit any reduction since 
mobilization/demobilization figures in significantly as it 
is less than actual cost. 

We would look forward to working with you on this project. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

Ho Koontz 
General Manager 
Contract Core Drill Division 

JHK/j s 

\ J  
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J O Y  M A C H I N E R Y  C O M P A N Y  

707 BOYD BOULEVARD 
P. O. DRAWER 489 
LaPORTE, INDIANA 46350 
Phone: (219) 362-2191 

February 21, 1980 

~ /  

f" "~ 

Mr. N. P° Whaley 
ASARC0 Inco rpo ra ted  
P. 0o Box 5747 
Tucson, AZ 85703 

Dear Mr. Whaley: 

We a p p r e c i a t e d  r e c e i v i n g  the i n q u i r y  to  b id  on the a d d i t i o n a l  
work on your  S u p e r i o r  East P r o j e c t .  We unders tand the re  are 
t h r e e  NC-NX-BX v e r t i c a l  holes going to  6,000 f ee t °  There may be 
additiona] work after that. You may elect to have a rotary con- 
tractor dri]] the first 1,500 feet in each hole and set four 
inch pipe. 

Please consider the following: 

Mob i ] izat ion $I ,5oo.oo 

Demobilization $1,500°00 

*Core Drilling 

0 to 500 feet 
500 to ]000 feet 
lO00 to ]500 feet 
1500 to 2000 feet 
2000 to 2500 feet 
2500 to 3000 feet 
3000 to 3500 feet 
3500 to 4000 feet 
4000 to 4500 feet 
6500 to 5000 feet 
5000 to 5500 feet 
5500 to 6000 feet 

NC Wire Line 

$16.90/ft. 
$17.30/ft. 
$17.901ft. 
$18o80/ft. 
$20o]O/ft. 
$21.90/ft. 

NX Wire Line BX Wire Line 

$15.40/ft. 
$]5.80/ft. 
$16.40/ft. 
$17.30/ft. 
$18.60/ft. 
$20.40/ft. 
$22.80/ft. 
$25.90/ft. 
$29o90/fto 
$35.00/ft. 

$15.20/ft. 
$]5.60/ft. 
$16.20/ft. 
$]7.]O/ft. 
$]8.40/ft. 
$20.20/ft. 
$22.60/ft. 
$25.70/ft. 
$29o70/ft. 
$34.80/ft. 

- $4l.O0/ft. 
$48.60/ft, 

S e t t i n g  and P u l l i n g  Casing $40 .00 /hour  + 
m a t e r i a l s  used 

Casing Ordered Left in Place NC- $9.O0/foot 
NX- $8.00/foot 
BX- $6.50/foot 

A J O Y  M A N U F A C T U R I N G  C O M P A N Y  
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JOY M A N U F A C T U R I N G  COMPANY 
707 B O Y D  B O U L E V A R D  

P, O. D R A W E R  489  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone:  (219)  362-2191 

January 7, 1983 

Hr. Jim Sell 
ASARCO, Incorporated 
P. O. Box 5746 
Tucson, AZ 85703 

Dear Mr. Se11: 

We appreciated receiving your invitation to bid on your Trench 
Project near Patagonia. We understand you want to deepen 
Hole TM-14 from 910 feet. 

Please consider the following: 

Mobilization (for 3,O00-foot NC hole) 

Demobilization (for 3,000-foot NC hole) 

Road Truck Trips to Jobsite from Tucson for 
hole reductions if and when required 

Overburden D ril ling 

Core Drilling NC Wireline NX Wireline 

0 to 500 feet ,y~ $17.90/ft. $16.401ft. 
500 to I000 feet ~r~o $18.70/ft. $17.20/fto 

1000 to 1500 feet ~_19o70/ft $18.20/ft 
1500 to 2000 feet ~21.10/ft] $19.50/ft. 
2000 to 2500 feet ~22°70/fto $21.20/ft° 
2500 to 3000 feet $24.90/fto $23°40/fto 
3000 to 3500 feet - $26o20/ft. 
3500 to 4000 feet - $29o70/fto 
4000 to 4500 feet - $34.00/ft. 
4500 to 5000 feet - $39o40/ft. 
5000 to 5500 feet - - 
5500 to 6000 feet - - 

$750.O0/rig 

$750.O0/rig 

$150o00 each 

$60,OO/hour + 
materials used 

BX Wireline 

$16,20/fto 
$]7.00/ft. 
$ ] 8 . 0 0 / f t o  
$]9.30/fto 
$2].OO/ft. 
$23.20/ft. 
$26,00/ft. 
$29o50/ft. 
$33.80/ft. 
$39.20/ft. 
$45°60/ft~ 
$53o]O/ft. 

S. W. U. S. EXPL. ~t~. 



Jim Sell 
ASARCO, Incorporated - 2 -  January 7, 1983 

L~ 

Rig Time & Hourly Work 

Setting and Pulling Casing end Pipe 

Cementing and/or Plugging Drill Holes 

Reaming, if necessary 

Survey 

Standby Time for your Convenience 

Overtime Premium in Excess of 88 hours per 
two-week period (if requested) 

Supp 1 i es 

Casing Ordered Left in Place NC 
NX 
BX 

Casing Lost through Normal Drilling 
OperatTons 

Diamond Bit Loss in Excess of $2.50/foot 

Drilling Mud & Additives 

Weather-treated Core Boxes which hold ten 
feet of core 

Water Pump in 9 or Haul in 9 

Water Truck Usage 

Mileage 

Water Truck Dr ive r  ( i f  requ i red)  

$46.00/hour + 
materials used 

$46oO0/hour + 
materials used 

$46.00/hour + 
materials used 

$46. O0/hour + 
ASARCO supplies 
instrument 

$30.O0/hour 

$6.00/man hour 

$9,00 / foo t  
$8 .00 / foo t  
$7 .00 / foo t  

At 70% of l i s t  
p r i ce  

At Actual Cost 

At Jobs i te  Cost 
+ 20% 

$2.25 each 

$600.OO/month 

$ .75 /mi le  

$2,000.O0/month 



Jim Sell 
ASARCO, Incorporated -3- January 7, 1983 

The above prices are firm if accepted within 60 days and wil] 
remain in effect until 9/25/83° Our terms are Net 30 Days on 
monthly progress invoices° 

We understand ASARCO will build and maintain all-weather or 
passable access roads, level drill sites~ dig mud pits and 
provide water, on surface, free of cost to Joy. We further 
understand that ASARCO will provide all rights of ingress and 
egress to all lands that may be required to enable Joy to carry 
out the specified work. 

We will look forward to working with you on this project° 

Yours very truly, 

~ OY MANUFACTURING COMPANY 

/dE O"-v / 
~ . / J .  Ho Koontz 

General  Manager 
C o n t r a c t  Core D r i l l  D i v i s i o n  

JHKIj s 

h..__.j 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

ASA  

February 15, 1983 

,,T-b J 

Memorandum to all Drill Crews: 

Superior East Project 

f ,, 

The following personnel are authorized for access to drill rigs, core, 
sample materials, and related shift reports: 

T. C. Benavidez 
R. B. Crist 
H. G. Kreis 
J. D. Sell 
J. R. Stringham 
H. M. Stone 

If you are not acquainted with anyone claiming to be one of the above, 
please require positive identification such as a driver's license. Do 
Not Accep~ Business Cards. 

j ~TZdc~ 

James D. Sell/~. 

JDS/cg 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703 
1150 North 7th Avenue (602) 792-3010 
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Southwestern Exploration Division 

~/ "i 

September 22, 1983 

To: T.C. Benavidez 

From: J. D. Sell 

Water Line 
Miami Core House 
Superior East Project 
Gila County, AZ 

It has been brought to my attention that the water bill for the core house 
at Miami has been continually rising since last April (about the time you 
and Stone were there). 

A call to Miami revealed that a line is broken on the Asarco side of the 
meter. They were instructed to turn off the meter valve on 9/21/83 which 
I assume they have done. 

Please add the repair of the water line to your list of to-do jobs. 

JDS/cg 

cc: JRStringham 

~//yames D. Sell 

\J 



ASARCO Southwestern Exploration Division 

January 5, 1984 

File Memorandum 

Superior East Project 
Pinal County, AZ 

On January 2, 1984, I toured the Superior East Project. The road going into 
A-15 is in fair shape at this date. Some gullies have been washed and need 
to be filled and leveled prior to moving in a drill rig. I have instructed 
Mr. Paul Bryant to stack some fill material along the route so that the work 
can be done rapidly when we are ready. 

P. Bryant mentioned that FMC (First Mississippi Corp.) had him do some work 
south of Superior and east of Smith Ranch where they drilled a number of 
holes looking for "cement" material. When operating the cemented sand fill 
at Superior, Magma is a large user of cement and thus FMC thought a market 
was available. From the highway to Ray, the road work appears to be a re- 
vamping of the Norandex area. They apparently drilled for only a short time, 
both in limestone and schist. 

It was also reported that Magma has asked for and received permission to 
construct a concentrate slurry line from Pinto Valley to the railhead at 
Superior. I talked with Russ Webster, Chief (and only) geologist and he 
would not confirm this but did state that with Pinto Valley, it was doubtful 
that the underground at Superior would ever reopen unless the copper price 
gets exceptionally high or the grade jumps to 10% copper. Webster has not 
been drilling since the close-down in 1982 and their final exploration to 
the north and east did not find sufficient ore or grade to keep the place 
open. He did state the two veins in the "conglomerate" were of good grade 
but tonnage is limited. He hinted that he would like to drill for other 
structures to the south. Russ is presently writing up an ore target 
shut-down report, starting at the 200 Level and going through the entire 
mine area from west to east. The zinc exploration, which was in progress 
for several years prior to shut-down, outlined some 750,000 tons of poten- 
tially mineable material. 

Sixty-three people are still employed at the Superior Division, including 
the Chief Engineer and Chief Geologist. They are trying to maintain the 
water level at just below the 3600 Level and will be dumping water very 
soon. Walt Martin, Chief Engineer, expressed some concern over this dumping 
into Queen Creek. Only minimal ventilation and repair work is now in 
progress to keep the pumping areas available. 

When I asked Russ about the Gold Fields entry into Newmont, he ~eplied that 
it was interesting that they visited Pinto Valley but to his knowledge have 
not been to Superior! 



-2 - 

Magma has also closed the hospital and removed all the equipment. 

The merchants of Superior have written a letter to Newmont asking them to 
state what their plans are for the area, but have not yet received a 
reply. 

JDS/cg 

cc: WLKurtz 

J" James D. Sell 

f .k "~\ 



ASARCO Southwestern Exploration Division 

February 21, 1984 

To: T.C. Benavidez 
H. M. Stone 

From: J. D. Sell 

Miami Warehouse 

The Accounting Department brought to my attention the fact that our 
electrical use at the Miami Warehouse jumped to over one hundred dollars. 
Inspection of the premises indicated the following: 

i) The 220 volt heater circuit had not been pulled at the box. 

2) The east pigtail was not plugged into the heater but was laying on 
the floor. 

3) The office pigtail was plugged into the heater, with the connection 
on the floor. 

4) The heater had not been turned completely off. 

Leaving the circuits on in this old building could be dangerous to its 

existence. Leaving the pigtail connector on the floor is dangerous as 
water does leak in during the rainy season and water and electricity do 

not mix. 

Please carefully check the premises when you leave so that these problems 
are not continued. 

JDS/cg 

,~JJames D. Sell 
jj ..... 

i ~ -\ q/ 
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Exploration Department 
Southwestern United States Division 

February 21, 1984 

Department of Water Resources 
99 E. Virginia 
Phoenix, AZ 85004 

Attention: Mr. Roger Kennett 

Superior East Project 
Tonto National Forest 
Pinal County, AZ 

Gent I emen : 

In compliance with well construction regulations (HB #2228 and as amended 
in HB #2502), we submit the following "Application for Exploration Drilling 
Permit": 

Name 

Southwestern Exploration Division 
ASARCO Incorporated 
P.O. Box 5747 
Tucson, AZ 85703 

Location of Drill Site 

NE¼ SW¼ Sec. 23, TIS, R13E, GSRB&M 
Pinal County, Arizona 

Drilling Company 

Joy Manufacturing Co. 
750 E. Evans Blvd. 
Tucson, AZ 85719 

Drilling Division 

Well Driller's License T-75 
(Arizona Contractor's License 261-71) 

Number of Drill Holes Under This Project: I - (one) 

Re-entry of drill hole which was drilled and cased in early 1983. 
Upon completion surface casing will be capped with a steel plate 
and drill hole will be available for re-entry. 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (6021 792-3010 



~J 

Department of Water Resources February 21, 1984 
Page 2 

Drilling equipment will consist of a heavy duty truck mounted Joy-22 or 
Jo¥-36 using conventional wire-line drill coring barrels. The diameter 
of the hole will be approximately 3½". 

Very trul/yoy~s, 

j f< 
C~~tr~ ngham 
/AsSistant to the 

/Manager, SWED 

JRS :reek 
att. map 

\U 
cc: J. D. Sell 

Jack Lloyd - Joy Manuf. 

~ J  
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A,.q/U O Southwestern Exploration Division 

March 6, 1984 

x~J 

To: H.M. Stone 

From: J. D. Sell 

Superior East Drilling, EA-0010 
Pinal County, AZ 

I am asking you to please handle the Superior East drilling. Attached is 
a copy of the Joy drilling contract to continue hole A-15 at the drill 
rod cased depth of 2029 feet. Also attached is a copy of the last shift 
report of 4/8/83 noting that the rods need to be connected up and the bit 
et al. reamed out before drilling can be started. 

You have $80,000 to spend. That includes any invoices from P. Bryant on 
road clean-up and all Joy charges, including close-down and demobilization. 

You should look into securing a multi-shot surveying tool to be used on 
surveying the hole upon completion (assuming Mollen-Hauer is no longer 
available). Surveys will be needed on the Superior, Ventura, and Thunder 
Mountain holes. Naturally this cost would be prorated between the 
projects. 

The hole should be in volcanics for the next several hundred feet and can 
be laid out on the ground for logging. Skeletonize the hole as you go 
along. The Whitetail Conglomerate should be below the volcanics and can 
also be laid out and skeletonized. If noticeable native copper is found 
then the core should be boxed and put in the Miami warehouse. The base 
of the Whitetail should be below 3800 feet of depth and the last 50 feet 
or so of Conglomerate should be boxed as well as all the basement rock of 
schist and granite. 

The Miami warehouse should be straightened out and consolidated while you 
are watching the drill. 

The monthly cost forms and hole completion forms should be submitted to 
Carol. 

JDS/cg 

Attachments 

H. G. Kreis and I will be logging the hole so be sure to keep Carol 
advised of the progress. 

• J 
James D. Sell/~ 

cc: HGKreis (w/o attach) 



Exploration Department 
Southwestern United States Division 

James D. Sell 
Manager 

March 26, 1984 

Memorandum to all Drill Crews: 

Superior East Project 

The following personnel are authorized for access to drill rigs, core, 
sample materials, and related shift reports: 

T. C. Benavidez 
H. G. Kreis 
J. D. Sell 
J. R. Stringham 
H. M. Stone 

If you are not acquainted with anyone claiming to be one of the above, 
please require positive identification such as a driver's license. Do 
Not Accept Business Cards. 

JDS/cg 

es D. Sell~ 

ASARCQ Incorporated P.O. Box 5747 Tucson,Az 85703 
1150 North 7th Avenue (602) 792-3010 
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Exploration Department 
Southwestern United States Division 

CERTIFIED MAIL 
RETURN RECEIPT 

June 22, 1984 

Mrs. Lois A. Burris, Executor 
J. R. deCordova Estate 
1637 East Catalina Drive 
Phoenix, AZ 85016 

Lease Agreement 
Storage Building 
Superior East Project 

Dear Mrs. Burris: 

Enclosed is a check in the amount of $2,400 as the annual rental for the 
period from July I, 1984 through June 30, 1985. 

This is in accordance with our Agreement dated May 18, 1976, amended to 
payments of $200 per month. 

Please acknowledge receipt of this letter by returning the extra copy to 
my attention. 

Sincerely yours, 

.L ~, ST::~:£.~iA:d 

JRS : mek 
eric. 

J. R. Stringham 
Assistant to the 
Manager, SWED 

cc: J. D. Sell 
A. J. Robles 

/- .\ 

Received: 

Date: 

Lois A. Burris, Executor 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602/792-3010 



Southwestern Exploration Division 

July 16, 1984 

C 
~J 

To: J.R. Stringham 

From: J. D. Sell 

Best Fit Claims 
Superior East Project 
Pinal County, AZ 

As requested by W. L. Kurtz (memo attached), it is desirable to plot the 
mineral intercepts at Superior East and make a best fit for a claim block 
so that as many claims can be validated with the intercepts at hand. 

! submit Map 77017-E-I at a scale of I" = 200', and a packet of drill hole 
plans showing the collars and the plus 0.2% mineral intercepts at a Scale 
of approximately i" = 200' Also submitted is a list of the drill holes, 
the depth footage, total mineral footage, and the grade of that mineral 
footage. 

As noted, this "validated claim map" should be completed as soon as 
possible. 

Holes A-4 and A-7 are west of the plan map and have native copper instead 
of sulfide copper values. 

JDS/cg 

Attachments 

cc: WLKurtz (w/o map) 
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Drill Holes, Mineralized Zones 

Superior East Project 

JDSell 
7/16/84 

Depth to 

Top of Base of Total Percent 
Hole No. Sulfides +0.20% Cu Footage Copper 

A-2, -2W 4317 4940 623 0.31 

A-4 5080 6540 1460 0.76 Cu ° 

A-7 4695 5120 425 0.78 Cu ° 

A-8 3879 4660 781 1.34 

A-9 4044 4903 859 0.65 

A-IO 3953 4249 296 0.29 

A-II 4262 5175 913 0.81 

A-12 4171 5257 1086 0.62 

A-13 3499 4062 563 0.56 

A-14 4096 4269 173 0.47 

A-15* 3622 4082 460 0.72 

AI-2 2850 3160 310 0.37 

*Assays below 4082' have not been returned as of 7/13/84. 

f 



Exploration Department 

July 5, 1984 

• ~h TO: J.D. Sell 

FROM: W.L. Kurtz 

Superior East 
Arizona 

! 
i i 
i 

Some time ago we discussed making a best fit of drill hole intercepts 
and unpatented lode claims to achieve the greatest number of claims 
with a valid mineral intercept. I believe Stringham was going to 
work on this Chinese puzzle and he should complete it by the first 
of September for Mr. •Brown's review. You should show Stringham the 
ground we are most interested in claiming. 

~. L. Kurtz 

WLK: m ek 

cc: R. L. Brown 
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ASARCO Southwestern Exploration Division 

August 10, 1984 

TO: J.D. Sell 

FROM: J. R. Stringham 

Miami Core Shed Lease 

Recommendation 

Continue the present arrangement; there seems to be little chance that 
the property will be sold unless the estate has to be liquidated. 

Findings 

The real estate market in downtown Miami is stagnant. None of the property 
seems to have changed hands in years. There seems to be no move, such as 
reported by Mrs. Burris, to revive the downtown area either. Taylor Realty 
in Globe had only two listing in the commercial area. One, an empty lot 
owned by a Florida resident, had no price listed; any offer would be con- 
sidered. The other, also an empty lot, behind the Safeway store in a 
residential section, was listed at $12,000. Both have been listed, without 
offers, for a long time. 

The de Cordova property is assessed at a full cash value of $32,845. Of 
that, $6,357 is allocated to the land and $26,488 to improvements. The 
building was constructed in 1915. No allowance has been made for the 
drop in town real estate values, nor for the deterioration of the building. 
The valuations keep going up. The land ownership is still recorded in the 
name of the two de Cordova's. 

If we were to make an offer for the property, we might consider offering 
$18,000 to $20,000. It would cost about that amount for us to build a 
Butler building and move the core. Mrs. Burris might accept such an 
offer. 

J RS : mek 
: tringha 
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JOY MANUFACTURING COMPANY 
707 B O Y D  B O U L E V A R D  

P. O. D R A W E R  489 

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone:  (219)  362-2191 

October 4, 1984 

Mr. James D. Se]] 
ASARCO Incorporated 
P. O. Box 5747 
Tucson, AZ 85703 

Dear Jim- 

Thanks for your letter of September 28. 

I am pleased to enclose the stickers you requested. We are 
quite proud of the fact that we have 1OO years of experience 
to offer our customers. I hope if we are around for another 
lOO years that we will sti]] have the pleasure of serving 
ASARCO. 

Yours very truly, 

~ MANUFACTURING COMPANY 

"--~'Genera 1 Manager  
C o n t r a c t  D r i l l  D i v i s i o n  

JHK/j s 

Enclosure 
R E C E I V E D  

00T - 9 Lq84 

F.XPLORATI~H EPARTM[~ 



AS qCO Southwestern Exploration Division 

November 13, 1984 

FILE MEMO 

Water Rights Adjudication 
Upper Gila Watershed - 
JI Ranch 

L; 

In response to the attached summons from the Superior Court of Maricopa 
County, the State Land Department and the Forest Service will register 
all of the stockponds and wells with that Court. 

Dempsy Helms, Hydrologist with the State Land Dept., assured me by 
phone on Nov. 8, 1984, that the Department would respond. He said that 
we would receive notice when they were regTstered. 

Dale Flanigan of the Tonto National Forest told me over the phone on 
November 13, 1984, that the Phoenix hydrologist for the Forest Service 
would register all of the wells on Forest land. He will make sure 
that we receive a copy of the registrations. 

I will register any stock tanks and wells on our fee land. 

JRS:mek 
att. 
cc: W. L. Kurtz 

J. D. Sell 
W. E. Lockhart 

J ~' i .~,!: Stringham 
, 
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E S .  
;_~O~-TN THE SUPERIOR COURT OF THE STATE ARIZONA 

IN AND FOR THE COUNTY OF 5 1984 

IN RE ~HE GENERAL ADJUDICATION OF ) No. W-I (Upper Gil~'aiv@~ ~' 

ALL RIGHTS TO USE WATER IN THE ) 
GILA RIVER SYSTEM AND SOURCE ) S U M M 0 N S 

TO: ALL WATER CLAIMANTS IN THE UPPER GILA RIVER WATERSHED UPSTREAM 
FROM ASHURST-HAYDEN DAM EXCLUDING THE SAN PEDRO RIVER WATERSHED 

You are hereby summoned and required to appear and to assert any claims to 
wat@r that you may have in the Upper Gila River Watershed upstream from the 
Ashurst-Hayden Dam excluding the San Pedro River Watershed, on or before November i, 
1985. Potential claimants for rights to divert water at Ashurst-Hayden Dam are not 
required to appear and assert such claims pursuant to this Summons. The above action 
is a general adjudication of rights to use water in the Gila River System and Source 
in which all rights to use water appropriable under A.R.S. Sec. 45-131 and water 
subject to claims based upon federal law will be determined pursuant to A.R.S. Sec. 
45-251 et seq. A map of the geographic scope of that portion of the general 
adjudication which is the subject of this Summons is reproduced on the reverse side of 
this Summons. Pursuant to A.R.S. Sec. 45-254(E), "Any potential claimant properly 
served who fails to file a statement of claimant in accordance with the requirements 
of this article shall be barred and estopped from subsequently asserting any rights 
theretofore acquired upon the river system and source and shall forfeit all rights to 
the use of water in the river system and source theretofore acquired by him." 

O 
Claims to water rights may be asserted by filing the appropriate court- 

approved statement of claimant form with the Arizona Department of Water Resources, 
which pursuant to an order of the Superior Court of Maricopa County, has been author- 
ized to receive claims for the Clerk of the Court. There are four statement of 
claimant forms that have been approved by this Court for general filing: an irriga- 
tion water rights fbrm, a stockpond water rights form, a domestic water rights form, 
and a form for other water rights. You may obtain whichever forms you need for filing 
your claim(s) by completing and mailing the enclosed self-addressed, stamped "Statement 
of Claimant Form Request Card". All groundwater users should inform the Court of 
their groundwater use on the appropriate court-approved statement of claimant form to 
defend that use in the event that other claimants assert that the groundwater is 
either appropriable under A.R.S. Sec. 45-131 or subject to claims based upon federal 

law. 

Unless an extension of time is granted by the Court, all statements of 
claimants must be filed with the Arizona Department of Water Resources, whose address 
is 99 East Virginia Avenue, Phoenix, Arizona 85004, on or before November i, 1985, 
which shall be deemed a timely presentation of a claim pursuant to A.R.S. Sec. 45- 
254. The filing fee for an individual is twenty dollars. The filing fee for a 
corporation, municipal corporation, the state or any political subdivision, or an 
association or partnership is two cents for every acre-foot of water claimed, or 
twenty dollars, whichever is greater. The filing fee should be paid bycheck or money 
order made payable to the order of the "Arizona Department of Water Resources". No 
claim will be considered by the Court or the Master unless all filing fees with 
respect to that claim have been fully paid. 

O 
Given under my hand and seal of the Superior Court of the State of Arizona 

in and for the County of Maricopa this ~day of //~_~. ~ - ~ ~  ,/1984. 

(SEAL) 
Cle f the Cour~ / " 



. '  i 
r i " 
i ' 

r f s I l 
C 0 ~; 0 N I F'~ 0 i I r 

F "  T i . . . . .  o, 
• ~ " 1 . ,  ' ~ ' ~  i i 
I , -  . . . .  i , , - J  

• 7 ' . - ~ . . .  ! I 
f i_ _ _..~'~ L I 

r- . . . .  ~ ~ "-- ' -1, 

I ~ ~ " ~  " • 

I ~ j ~ 5 < - - . t : : :  

,, • , . .  ~ ~ : ~ ; ~ . ~ . - ,  
- I " - ! ~ . ~ : ~ L : : . ~ " : I  

. . . . . . . . .  ~ . . . . . . . .  -i_-. ~i::.~ 
i , , ,  ~ ~, " ! 'i:i 

N Range E a s t  

i~'1 / /'°1 , i 

I°" ~ l - -  ¢b o~ > I / ' "  "~ 
" <  , . j  ? n 

1~ snu rs f  - 

Hayaen 

GILA 

L . 

. ~ .  \ 
K e a r n y  

P I N A L  

/-.,/,...- \'.---..,,~ ': ~ r ~ ~- 
, / X,_! o~  ~ , ~ . " ~  ~ I ~  ~~ ! ---T-, 
~.:~._~o0. '#o,,Cor,o, " '  I~P.~,L~J I ,-s 

-"'~.L'T-~--~. • i / ~I_ ,~'I 
coo,~~".~..~. . . . . .  ~ , ~  I I .,-E '~° ~ 

• D a m .  ~ ' T ' S ~ n  " , ~ Y ' ~  " ~  • ! .~ : - -  
, J ~  Carlos ""~C~, " "  ~ 

L '~ .o~o  i _ lwol%,,-mom,~s ! \ / ,c , ,o , , /_  : , 

-X._~o ~ : : ~ # ~ 1  - -  

- i ° ~ ~)~ ~ \\ ~ ' ! - - ,  ~ -  
• 'k / -.~ ( I - I 0  

........ --I % ~ "~.~o " ~.~,: 

. . . . . . .  --I: ( 1  ~ ~," , .X ,2  
P . . . . . . . . .  -P~ ~-~-~oo - I 
1 ~ ° ° °  \ , - -  
t . /  ~ ,  ~ ' - - - ~ - - ~ ' - - - o ~ i m o n  : " :2 
I coo~ ,  s ~  ~ ~,~ ~ - -  

I I } !l  I P o  

5 , 

A 
UPPER GILA RIVER 

WATERSHED i 

A r i z o n a  D e p o r T m e n t  of W a t e r  R e s o u r c e s  



: ~  

. ' : ; "  

o " ," • . • . : . . 

Arizona Department of Water Resources (DWR) will assist 
the court by tabulating, investigating and verifying claims. 
Large water users will be contacted by a Department repre- 
sentative. Claimants will have the opportunity to appeal or 
object. The DWR will also study the amount of water 
claimed, compare it to the available supply and report the 
findings to the court• The court will issue a final decree 
identifying each water-right holder, the priority date, the 
amount of water that may be used and the terms of its use. 
This process will take several years to complete. 
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Adjudicating 
Arizona3 
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RIVER BASINS PETITIONED FOR AOJUDiCATION 
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Pub i l s i t sd  by  the  Ar i zona  Onpar tmiad  ol  Wato¢  RImazq '~a l ,  
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WHAT~ IS At4 ADJUDICATION OF WATER RIGHTS? 
An adjudication of water rights is a court determination 

of the status of all rights to use water from a river system or 
watershed. The purpose of adjudicating water rights is to 
~rotect prior entitlements to withdraw or store water for 
beneficial use. In Arizona, as in other western states, it is 
'mportant to protect established water rights because the 
total claims to water usually far exceed the dependable 
supplies. 

SHOULD A PERSON FILE IF WATER HAS NEVER BEEN USED? 
No. the purpose of the adjudication is to ~.onfirm existing 

rights rather than to establish new rights. Arizona water 
law does not provide for reserving water. Filing a claim in 
the adjudication for a potential future use will not establish 
a right to use water. Therefore, you do not need to file a 
claim if you have never used water on your property oryou 
donot have a valid water right application, permit, certifi- 
cate. or decreed allotment that has been maintained in good 
standing. When you want to develop a source of water on 
your land. contact the Department of Water Resources at 
that time to determine the correct filing procedures. 

SHOULD A PERSON FILE IF ALL WATER 
IS RECEIVED FROM A MUNICIPAL WATER 
SYSTEM, WATER COMPANY. ASSOCIATION, 
OR IRRIGATION DISTRICT? 

No. However the persons may wish to make sure the city, 
company, association or irrigation district does file on 
behalf of its water users. 

WHO MUST CLAIM THEIR WATER RIGHTS 
IN THE ADJUDICATION? 

If you claim the right to use water from streams, springs, 
or intermittent runoff, you must file in this adjudication. 
This is necessary even if you previously filed under the 
State's 1974 Registration, 1977 Stockpond or 1980 Ground- 
water Management Acts. You must file a claim in this adjud- 
ication.even though you may already have a permit, a 
certificate or a court-decreed right to use surface water. 
FAILURE TO FILE A CLAIM IN THIS ADJUDICATION COULD 
SERIOUSLY JEOPARDIZE YOUR CONTINUED USE OF WATER. 

SHOULD A PERSON FILE A CLAIM IF WATER IS 
OBTAINED FROM A WELL? 

Yes. Well owners are urged to file for two reasons: 1) 
Groundwater may be subftow which is subject to appropria- 
tion and in many places the court will have to decide which 
wells withdraw appropriable water and which do not, and 2) 
federal and Indian water right claims are directed at ground 
as well as surface water. Even though you may have 
received a Certificate of a grandfathered groundwater right 
within one of the four Active Management Areas (Phoenix. 
Tucson, Pinal or Prescott), you are encouraged to file. 

HOW DO IFILE A CLAIM? 
Claims are officially entered with the court by completing 

and returning the court approved Statement of Claimant 
form to the Department of Water Resources. Filing the_ 
Statement of Claimant form constitutes appearance bef~ 
the court for the purpose of asserting rights to use wat~-,~ / 
Four different forms are available from the Department of 
Water Resources. 

!. Oomezttc Use - -  which is to be used by individual home 
owners and cooperatively owned domestic water 
supply systems. Public Water laws which govern 
adjudictaions allow no more than one-half acre of 
irrigation for each residence to qualify as domestic 
use. Irrigated areas in excess of one-half acre must be 
filed on an Irrigation Use form. This is the case even if 
the use was exempt from filing for a grandfathered 
right under the Groundwater Management Act. 

2. Stockpood IJze - -  which applies to ponds or tanks 
which store not more than 15 acre-feet. 

3. Irrigation Use -- which is to be used by those who 
irrigate more than one-half acre for crop production 
or pasture. Water used for golf courses, parks, or 
aesthetics are not considered in this category, 

4. Other uzn --which applies to everything which is not 
covered by Domestic Use, Stockpond or Irrigation. 

To obtain a Statement of Claimant form, sire ply fill out the 
enclosed postcard indicating the type and number of forms 
you need. Be sure to print your name and address in the 
space provided on the postcard. For additional forms and 
information write the Department of Water Resources, 99 E. 
Virginia, Phoenix, Arizona, 85004, or call us toll-free (in 
Arizona): 1-800-352-8488. Out of state call 1-602-255-1520. 

WHAT DOES IT COST TO FILE A CLAIM? 
The filing fee is $20.00 or 2 cents for every acre-fog . 

water claimed, whichever is greater. The 2 cents option 
applies only to corporations, municipal corporations, the 
State of Arizona, associations, partnerships or political 
subdivisions. 

WHAT HAPPENS DURING AN ADJUDICATION? 
Water rights adjudications are traditionally conducted in 

state courts. The United States Congres,~ authorized state 
courts to determine the relative rights of federal and Indian 
water claims in comprehensive, basin-wide adjudications. 

On the basis of petitions filed by water rights holders, 
adjudications are now taking place in major watersheds in 
Arizona. The Little Colorado River System ~and the Gila River 
System, including its major tributaries, the Salt, Verde, San 
Pedro, Lower Santa Cruz and Agua Fria, are being 
adjudicated. 

Each adjudication will be tried in Supertor Court. Much of 
the testimony will be taken by Special Masters who will 
conduct hearings in areas where claimants reside. The 
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Southwestern Exploration Division 

December 19, 1984 

Up5 

FILE NOTE 

Closure of Continental Minerals 
Corporation Exploration Office 

Mr. Henry T. Eyrich, Vice President-Mining, suggested that his group, 
which includes exploration, may be closed out in the near future. 
Their two big projects -- the Oracle Ridge mine in Arizona, and the 
Osceola Placer operation in Nevada, have both been closed down and 
part of the equipment has been sold. This leaves them with only a 
few exploration projects in the western states. 

Apparently, the decision will be finalized before year end. 

JDS:mek / James D. Sell 
.J 

cc" W. L. Kurtz 
F. T. Graybeal 
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Exploration Department 
Southwestern United States Division 

October 9, 1985 

O 

Mr. Dave Nelson, Forest Hydrologist 
Tonto National Forest 
P.O. Box 5348 
Phoenix, AZ 85010 

Water Rights 
Devils Canyon Allotment 

Dear Mr. Nelson: 

I have reviewed the water rights claims that you filed on the Devils Canyon 
Allotment as detailed in your letter of October I, 1985. I found a number 
of discrepancies as to the number, name and priority date in our records. 
I am enclosing the complete list of stock tanks, springs and wells for both 
drainages with the Forest Service numbers and priority dates alongside the 
Arizona State numbers and priority dates. Would you please review these 
data, try to verify the correctness of one or the other in each case? 

Under the stock tank classification, I find we have 7 more tanks registered 
than you show in the Gila River drainage. We have 3 more in the Salt River 
drainage for which I have no Forest Service numbers. We do not have Forest 
Service numbers for one spring and 2 deeded wells in the Gila River drainage; 
we do not have Forest Service numbers for 3 springs and two horizontal wells 
in the Salt River drainage. We show 10 wells registered with the State in 
the Gila River Drainage and two in the Salt River drainage. Additionally, 
we disagree upon 19 of the priority dates in the Gila River drainage. 

In the Gila River drainage, we show only one "Red" tank and one "Hidden" tank. 
Walt Lockhart, our manager, verifies that only one exists in each place as 
the other two have silted up and disappeared. 

I believe that the Upper Gila adjudication will only cover the stock tanks. 
We have not been advised about our private rights as yet. Will our 
registered private water rights have to be adjudicated as well? 

Most of our information comes from the printoutby the State in November 1979, 
copy of which is attached. The newer tanks and the drill hole wells have 
been registered with the State in recent years. 

ASARCO incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue C602) 792-3010 



/ Mr. Dave Nelson 
Forest Hydrologist 

October 9, 1985 
Page 2 

Please let me know if you can resolve the differences. Send me any of the 
Forest Service numbers you might have designated for any of the tanks, 
springs and wells too. I'm trying to clean up our records on all of the 
wa[er sources on the private lands and on the grazing leases. 

/ Sincere/l'#ypurs, 

~ g h a m  
/~i'~tant to the 
t Manager, SWED 

JRS:mek 
encs. 

C C :  W.L. Kurtz 
J.D. Sel 1 
W.E. Lockhart 



J1 RANCH 

Stock Tanks on Forest Service Land 

Gila River Drainage 

JI No. F.S. No. A.S. No. Name 

9 
IO 
13 
17 
22 
24 
26 
31 
33 
35 
38 
41 
44 
45 
49 
51 
52 
57 
58 
59 
71 
77 
82 
85 
86 
88 
89 
95 
96 
97 
101 
102 
I08 
109 
110 
111 
112 

Priority 
F.S. 

23976 65041 East Fork 1967 
23879 65042 North Fork 1962 
23878 65043 Basin 1967 
23892 65044 Trail 1956 
23885 65045 Headquarters 1959 
23881 65046 Fishpond 1959 
23970 65047 Telephone 1961 

65048 Drill 
23894 65049 Little Rawhide 1948 
23895 65050 Iron Flat 1948 
23893 65051 Middle Mountain 1947 
23972 65052 Javelina 1956 
23971 65053 Erosion 1934 

65054 Pauls 
65056 Switchback 
65057 Road 

23981 65062 Pond 1958 
23886 65061 Upper Cox 1957 
23884 65062 Long Canyon 1957 
23883 65063 Fenceline 1957 

65059 Fork 
23928 65073 Magma 1976 
23889 65075 Lower EK 1950 
23868 65076 Red (one only) 1953 

65077 Rocky 
65079 Picture Rock 

23896 65080 Hutton 1948 
23977(23969) 65081 Hidden (one onlh) 1967 
23968 65082 Rawhide 1962 

65083 Craig 
77046 Kim 1979 
77045 Walt 1979 
77038 Boundary 1979 
77037 Manzanita 1979 
77039 Whitetail 1979 
77040 Rim 1979 
77047 Monte 1979 

Date 
A.S. 

1949 
1962 
1952 
1941 
1960 
1930 
1961 
1974 
1942 
1932 
1967 
1960 
1933 
1967 
1949 
1971 

1944 
1946 
1946 
1972 
1963 
1949 
1951 
1949 
1961 
1947 
1947 
1962 
1976 

Total 37 Stock Tanks on Gila River Drainage 

i _ 



JI RANCH 

Stock Tanks on Forest Service Land 

Salt River Drainage 

Jl No. F.S. No. A.S. No. Name 

7 23880 65039 Powers 
8 65040 Cement 

48 65055 Horse Pasture 
53 65058 Shaft 
54 23975 65059 Apache Leap 
55 23888 65060 Oak Flat 

Priority Date 
F.S. A.S. 

1947 
1936 
1967 
1951 
1931 
1931 

Total 6 Stock Tanks on Sa]t River Drainage 

Total 43 Stock Tanks on Forest Service Land 

One Tank, JI 15, FS 77036, Potluck, approved but not built as yet. 

r 

Springs on Forest Service Land 

Salt River Dra'nage 

JI No. F.S. No. A.S. No. Name 

5 24133 Sheepcamp 
11 24132 North Fork 
15 24137 Pothole 
43 77041 24138 Horse 

Priority Date 
F.S. A.S. 

1909 
1909 
1909 
1909 

Total 4 Springs on Salt River Drainage 

Springs on Forest Service Land 

Gila River Drainage 

JI No. F.S. No. A.S. No. Name 

14 24134 Bills 

Priority Date 
F.S. A.S. 

1909 

Total I Spring on Gila River Drainage 

- 2 



JI No. 

113 HW 

114 HW 

Jl No. 

Jl 92W 
Jl 92W 

F.S. No. 

F.S. No. 

JI RANCH 

Wells on Forest Service Lands 

Salt River Drainage 

A.S. No. Name 

609683 Javelina 
24135 

609689 Deer 
24136 

Deeded Wells on Forest Service Lands 

Gila River Drainage 

A.S. No. Name 

609673 Gibson #I 
609673 Gibson #2 

Priority Date 
F.S. A.S. 

1909 

1909 

Priority Date 
F.S. A.S. 

1924 
1924 

Deeded Water Rights on Forest Service Land 

Gila River Drainage 

No. F.S. No. A.S. No. 

16 
82 (Also on F.S. Inventory) 

Name 

Pump Station 
Lower EK 

Priority Date 
F S. A.S. 

1924 
1927 

Dril] Holes on Forest Service Land 

Gila River Drainage 

Jl No. F.S. No. A.S. No. Name 

12 609688 
29 609682 
30 609681 
32 609679 
34 609692 
40 609680 
46 609677 
52 609678 
56 609676 
72 609675 

Total 10 Drill Holes on F.S. Land, Gila River Drainage 

Priority Date 
F.S. A.S. 

5-27-82 
II 

II 

II 

II 

II 

II 

I 

II 

_ 



JI RANCH 

Drill Holes on Forest Service Land 

Salt River Drainage 

JI No. F.S. No. A.S. No. Name 

6 609690 
118 609691 

Priority Date 
F.S.A.S. 

5-27-82 
5-27-82 

Total 2 Drill Holes on Forest Service Land, Salt River Drainage 

Total 12 Drill Holes on Forest Service Land 

_ 
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Exploration Department 
Southwestern United States Division 

November 7, 1985 

Mr. L. P. Widner 
District Ranger 
Forest Service 
Rt. I, Box 33 
Globe, AZ 85501 

Dear Mr. Widner: 

Attached is a map of the roads open on the Devils Canyon Allotment. 
Some of the drill site roads have been left open to allow us to use 
the water encountered in them if we need it for stock watering. 
All of the disturbed sites except the one we prepared this year have 
been reclaimed and reseeded. 

2 f' 

1"'//t~//'N~1~ 'i/ngham 
A~sf~ftan to the 
Manager, SWED 

JRS:mek 
Att. 

cc: J.D. Sell (w/o art.) 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602/792-3010 



Exploration Department 
Southwestern United States Division 

October 9, 1985 

O 

Mr. Dave Nelson, Forest Hydrologist 
Tonto National Forest 
P.O. Box 5348 
Phoenix, AZ 85010 

Water Rights 
Devils Canyon Allotment 

Dear Mr. Nelson: 

I have reviewed the water rights claims that you filed on the Devils Canyon 
Allotment as detailed in your letter of October I, 1985. I found a number 
of discrepancies as to the number, name and priority date in our records. 
I am enclosing the complete list of stock tanks, springs and wells for both 
drainages with the Forest Service numbers and priority dates alongside the 
Arizona State numbers and priority dates. Would you please review these 
data, try to verify the correctness of one or the other in each case? 

Under the stock tank classification, I find we have 7 more tanks registered 
than you show in the Gila River drainage. We have 3 more in the Salt River 
drainage for which I have no Forest Service numbers. We do not have Forest 
Service numbers for one spring and 2 deeded wells in the Gila River drainage; 
we do not have Forest Service numbers for 3 springs and two horizontal wells 
in the Salt River drainage. We show 10 wells registered with the State in 
the Gila River Drainage and two in the Salt River drainage. Additionally, 
we disagree upon 19 of the priority dates in the Gila River drainage. 

In the Gila River drainage, we show only one "Red" tank and one "Hidden" tank. 
Walt Lockhart, our manager, verifies that only one exists in each place as 
the other two have silted up and disappeared. 

I believe that the Upper Gila adjudication will only cover the stock tanks. 
We have not been advised about our private rights as yet. Will our 
registered private water rights have to be adjudicated as well? 

Most of our information comes from the printoutby the State in November 1979, 
copy of which is attached. The newer tanks and the drill hole wells have 
been registered with the State in recent years. 

O 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1t50 North 7th Avenue (602) 792-3010 



Mr. Dave Nelson 
Forest Hydrologist 

October 9, 1985 
Page 2 

Please let me know if you can resolve the differences. Send me any of the 
Forest Service numbers you might have designated for any of the tanks, 
springs and wells too. I'm trying to clean up our records on all of the 
water sources on the private lands and on the grazing leases. 

Sincere~/y~)urs, /~ 
ingham 
to the 

I Manager, SWED 
JRS:mek 
encs. 

O 
CC: W.L. Kurtz 

J.D. Sel l 
W.E. Lockhar t 

O 
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JI RANCH 

Stock Tanks on Forest Service Land 

Gila River Drainage 

JI No. F.S. No. A.S. No. 

9 23976 65041 
10 23879 65042 
13 23878 65043 
17 23892 65044 
22 23885 65045 
24 23881 65046 
26 23970 65047 
31 65048 
33 23894 65049 
35 23895 65050 
38 23893 65051 
41 23972 65052 
44 23971 65053 
45 65054 
49 65056 
51 65057 
52 23981 65062 
57 23886 65061 
58 23884 65062 
59 23883 65063 
71 65059 
77 23928 65073 
82 23889 65075 
85 23868 65076 
86 65077 
88 65079 
89 23896 65080 
95 23977(23969) 65081 
96 23968 65082 
97 65083 
101 77046 
102 77045 
108 77038 
109 77037 
110 77039 
111 77040 
112 77047 

Name 
Priority Date 
F.S. A.S. 

East Fork 1967 1949 
North Fork 1962 1962 
Basin 1967 1952 
Trail 1956 1941 
Headquarters 1959 1960 
Fishpond 1959 1930 
Telephone 1961 1961 
Drill 1974 
Little Rawhide 1948 1942 
Iron Flat 1948 1932 
Middle Mountain 1947 1967 
Javelina 1956 1960 
Erosion 1934 1933 
Pauls 1967 
Switchback 1949 
Road 1971 
Pond 1958 
Upper Cox 1957 1944 
Long Canyon 1957 1946 
Fenceline 1957 1946 
Fork 1972 
Magma 1976 1963 
Lower EK 1950 1949 
Red (one only) 1953 1951 
Rocky 1949 
Picture Rock 1961 
Hutton 1948 1947 
Hidden (one onlh) 1967 1947 
Rawhide 1962 1962 
Craig 1976 
Kim 1979 
Walt 1979 
Boundary 1979 
Manzanita 1979 
Whitetail 1979 
Rim 1979 
Monte 1979 

Total 37 Stock Tanks on Gila River Drainage 

O 
- I - 



Jl RANCH 

Stock Tanks on Forest Service Land 

Salt River Drainage 

JI No. F.S. No. A.S. No. Name 

7 23880 65039 Powers 
8 65040 Cement 

48 65055 Horse Pasture 
53 65058 Shaft 
54 23975 65059 Apache Leap 
55 23888 65060 Oak Flat 

Priority Date 
F.S. A.S. 

1947 
1936 
1967 
1951 
1931 
1931 

Total 6 Stock Tanks on Salt River Drainage 

Total 43 Stock Tanks on Forest Service Land 

One Tank, JI 15, FS 77036, Potluck, approved but not built as yet. 

O 

Springs on Forest Service Land 

Salt River Drainage 

JI No. F.S. No. A.S. No. Name 

5 24133 Sheepcamp 
11 24132 North Fork 
15 24137 Pothole 
43 77041 24138 Horse 

Priority Date 
F.S. A.S. 

1909 
1909 
1909 
1909 

Total 4 Springs on Salt River Drainage 

Springs on Forest Service Land 

Gila River Drainage 

JI No. F.S. No 

14 

A.S. No. Name 

24134 Bills 

Priority Date 
F.S. A.S. 

1909 

Total I Spring on Gila River Drainage 

O 
- 2 



Jl No. 

113 HW 

114 HW 

F.S. No. 

JI RANCH 

Wells on Forest Service Lands 

Salt River Drainage 

A.S. No. Name 

609683 Javelina 
24135 

609689 Deer 
24136 

Priority Date 
F~S. A.S. 

1909 

1909 

Jl No. 

Jl 92W 
Jl 92w 

Deeded Wells on Forest Service Lands 

F.S. No. 

Gila River Drainage 

A.S. No. Name 

609673 Gibson #I 
609673 Gibson #2 

Priority Date 
F.S. A.S. 

1924 
1924 

O 

Deeded Water Rights on Forest Service Land 

Gila River Drainage 

JI No. F.S. No. A.S. No. Name 

Jl 16 
Jl 82 (Also on F.S. Inventory) 

Pump Station 
Lower EK 

Priority Date 
F~S. A.S. 

1924 
1927 

O 

Drill Holes on Forest Service Land 

Gila River Drainage 

Jl No. F.S. No. A.S. No. Name 

12 609688 
29 60968.2 
30 609681 
32 609679 
34 609692 
40 609680 
46 609677 
52 609678 
56 609676 
72 609675 

Total 10 Drill Holes on F.S. Land, Gila River Drainage 

_ 

Priority Date 
F.S. A.S. 

5-27-82 
II 

II 

II 

II 

II 

II 

II 

II 



JI RANCH 

Drill Holes on Forest Service Land 

Salt River Drainage 

JI No. F.S. No. A.S. No. Name 

6 609690 
118 609691 

Priority Date 
F.S. A.S. 

5-27-82 
5-27-82 

Total 2 Drill Holes on Forest Service Land, Salt River Drainage 

Total 12 Drill Holes on Forest Service Land 

O 

O -4 



Exploration Department 
Southwestern United States Division 

November 7, 1985 

O 

Mr. L. P. Widner 
District Ranger 
Forest Service 
Rt. I, Box 33 
Globe, AZ 85501 

Dear Mr. Widner: 

Attached is a map of the roads open on the Devils Canyon Allotment. 
Some of the drill site roads have been left open to allow us to use 
the water encountered in them if we need it for stock watering. 
A]l of the disturbed sites except the one we prepared this year have 

been reclaimed and reseeded. ' ~/ 

S i n c~. I"/~'~;~; yours, 

~ ~ z / ~ ~ i j n g  ha m 
A~si~'tant to the 
Manager, SWED 

JRS:mek 
Att. 

cc: J.D. Sell (w/o att.) 

O 
ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (6021 792-3010 


