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SUMMARY 

The following is a progress report of the Gold-Angel Resources Inc. 

'PenneyCopper Prospect' near Payson, Arizona,U.S.A. 

Thisreport  is based on ~V v is i t  to the proper~y during the period 

of May 31 to June i i ,  1976, and also based upon the f ie ld work directed, 

performed and reported by Peter Marshall to Manny Consultants Inc. 

The reported information consists of three (3) d r i l l  hole reports 

with some assays, and of twenty-nine (29) sporadic surface sample assays of 

the copper oxide mineralized areas of malachite, azurite, chrysocolla with 

minor chalcopyrite and bornite. The surface exposed copper mineralized area 

extends some 2,000 feet by 1,000 feet. 

The purpose of the d r i l l  programme is mainly to substantiate the 

reports of copper sulphide mineralization at depths of + 400feet. 
o 

The dr i l l ing to date has confirmed the presence of chalcopyrite, 

the primary ore at depth. With this confirmation, i t  is recommended that a 

systematic dr i l l  program should be instigated on a predetermined dr i l l ing 

grid pattern to test and delineate the depth and extent of the primary 

copper mineralization. 

The dr i l l  program should be carried out with core dr i l l ing for 

the copper sulphides at depth with at least one dr i l l  hole to a depth of 

some 1,500 feet vertically and the remaining dr i l l  holes to favourable 

depths based on information obtained from the 1,500 foot deep dr i l l  hole. 

The dr i l l  pattern shouldbe at 200-foot centers for the primary sulphide 

ores, 

The dr i l l ing should be programmed in phases with the f i r s t  phase 

allowing for 7,000 feet of diamond dr i l l ing.  The expenditures required for 

t h i s  program would be some $173,000.00. 

- I -  
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PREVIOUSREPORTS OF COPPER PENNEY PROPERTY 

The following three (3) reports by Willard D. Pye, ~.W. 

Ambrose, and an unsigned report, describes the Penney Property and its 

potentialities. 
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T o r e n t ~  Ontario• ~ . V . ~ n b m * e ,  Ph.D. 

. . . . . . . . . . . . . . . . . . . . .  a . .  

Bete l  eongeraLW ~ ,  

Big Dea~" gtnln¢ 0 1 a ~  

~ n . ~ o e a 4 t .  

The Big Bear group o f  ~0 cleans. Under opt ion to  ! 

g. A. MaaMAllan of  Toronto, Ontario, ties on the eaet flaale I L 

of the Beta•a2 Mountains 1:1 n l tes  north ~ Pu~on .  Arizona• 

~he • l a i n  g reap  •ove r s  nuah of  an area o~ goaann, z o u ~ l y  

• n~ le  An d~aneterl  copper f l o a t  h a l  been found v i t h l n  the 

g o s u n  o~er  an area 4,000 f e e t  •q~ar• .  Bedroom hew been 

exposed i ~  b ~ l d o s e r  e~t s  aZon¢ the • l ope •  of a a u y o n  

which o x ~ s s e •  the  n o v e n a  s ide  of the  g o u a n ~  The ea t s  

c o v e r  an area 1,800 f e e t  l e a r ,  800 fee t  v i d e .  extend over 

• vez '~oat  dlstanoe of abqut 300 tea t  e and expose axidised 

eopper ores An pXaoe throu~hout~ . . 

~ r e w i o ~  work ~Atbtn the group easeL• t •  of ~ o  abort 

ld~ t •~  a prospeet  ~ha~t 80 f ee t  or 80 deep ~and sons oha11~  

rm=k trenches, The area ~enttonod on the c~nyou s lope was 
*f 

' opened i n  May, 1958 by bu l ldoser  o ~ | e  Grab •azaplel ov •r  

$ ~ 8  a r 4 ~  QtWO • 8 l & y J  ~n o o p p o r  r a ~ g t n g  f r a n  Oe~5 t o  9 , 9  [ I  I' 
pere~n t ,  b~t  no o v a r o l l  grade h u  yet been eat•blAbbed.  J 

5be bedroom ooa~L~l;a e~ • ee~tea e~ v o ~ 8 ~ e  ree~ , .  I 
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, . 8umary . . . . .  , 

, ~ • a ~ U o u  

• *'. • ....Znt z~duaUon 

• ProvAe., Work . . . . .  

' '  O~h~r td~n£ng Propesq~ee ~ V~o £re~  • 
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• eaeral Geology , • ' 
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e h i l o o ~ r i k l  •oat  t¢ i0 tora  t l • • l  O ~  i Z I  ~ l i l ~ n a t e d  t h r o ~  

~ e  sol~d rook. 

Copper £• wide ly  d l • t r i b ~ t e d  on the tn~rf•ce both LA 

f l o a t  and Lo p l a • e .  The dope•a t  t •  o f  ~ •  b~ank•t  type  

t y p i c a l  of many of the g r e a t  aopper depoxi t •  An thLe coun t ry ,  

The o v e r a ~  grade I~obebly w i l l  Sot Me ~Lgh but  the tonnage 

~ o t • n t i a l  t •  vary  l arge  indeed.  WASh t h • • e  p o l • ~ b i l t t t e 8  An 

"mlade the  p roper ty  Am o e r t a t n l y  w r t h y  • f  a thorough t e s t a  
! 

~qm o b J e o t i ~ •  •an  be kept  In sands 

(I) To establish aver•q• qrade (•) in the 
ox id ized  sane (b) t n  the •one a t  
• • •ondary  • ~ t d • • ,  and (a} t n  the 
p r o r a t e •  

| I )  To e • t a b l t s h  the • r e •  and d a s h ,  i . e .  
the tonnaqe, oJ, e oreobe•r~ng aa~:erieX, 

The t i r • t  objec t ive  require •  the~ a l i m i t e d  amount o~ e 

d r i ~ l t r ~  be donee X t h e r e f o r •  r e o o m n d  t h a t  a t  2 • e a t  f i v e  

VertAe~L h a l • •  be d~LI led  far  • t o t a l  of  epproz~nat• ly  S.O00 

feetw Ot * t teo  t o  be i n d i c t • d e  

To Ottat~ the • • • o ~  objec t ive  vAIl  ~tq~Are • ~erge 

esmmt o~ eysteaa~Lo chril~ln~e ThAI v t l l  be undertaken o ~ y  

At' a a~ t to~ao to r  F g rade  l a  e~eb3£ahed  by 5~e prelAninnry 

6~A111~ .  X~ prol:arotLel f o r  t h e  l a r g r r  d ~ A l ~  pro~rmme 

u geele~ i ~ m  d t d ~  ~ t e J a  V ~ e ~  e b e q l ~  b o  ~ 0  



INTRODUCTION '; :~ 

This r •~or t  i s  bnsed on v i s i t s  to  the elm1• group ~:~! 

v h l ~  Z o ld •  on May II end J~y 1~. l e s s .  The pr tno ipa l  '~' 

• howings as ~ o o o d  on the surface and es opened by s~oent 

INlldoeer  out• were 8zauined~ and the P~'~porty w e  viseed  

• I• • general  ve T fz~ t  points of  vnntsges 
s 

Opentngs ou the proper ty  consis t8  o~ I fee  |s t  .~,east 

t'm~) 8d|,tn, en8 6= f ~ t  1o~ ,  8 ehaft  :!0 foot  deep~, and ,no,' 

f w  ehal lo~ trenches.  Thse8 ~orking~ germ ev iden t ly  opened 

enters1,  perhaps m~ny. years  ago, ~nd Z hevm seen no recoz~i 

of  e i t h e r  t h e i r  purpose or t h e i r  8ocompliehmente~ Hearsay 

s t a t e s  they xerm ~nde by proape~toro for gold end silver, 

• reasonable p u s s i b t l l t y e  Zn 1955 the property yen acquired '  

by R, Dudley of Pays.he Arieam~# end •saooJ.eteg. o•d m~f~ec~ 

proepeuting end l o ~ t i o n  york ~ -  done, 1• Apri l ,  1956 tke  

proper t ies  v . re  optioned by g, A. ~ o K l l l ~ n .  reed8 were 

~ lndoood  to  vezlou~ pe r t •  of th8 arm•. end In Eay. ~mde~ 

ny d~s~oUo• • number of b u i l d s - o r  mete ~mre p~t f~ to  

b .d r .ok .  

~opper Meant.in Ktning Corporation ( m e  ~neortein) 

£ |  dovo~ol~ng I deposi t  8f aoppe~ ore 8boast 1~ ~ l n s  north 

Ot the  BIg ~ d i e t s  g r m ~  Z~ the Oz ~ev lllaoe ehe~ I ' 
' ' '  ' % 

s s r t e s  dips tWenty degrees Or s0 eastward or northeea~vs~d~ 

end s t r i k • s  nor ther ly ,  l~ t r a l l s l  to  the trend of the mou~t~• 

ranges This ae r i e s  l •  over la in ,  , long  the , • s t  f lank  of the 

r u ~ e .  by f ine qroined to  oh.ray,  grey to  red. quer t s i t e~  

The valley ~ i c h  l les sea t  of the htest~ R~nge i s  ' 

here about 4 s t i les  ~ d e .  Zt is f loored v i t h  7 e r t l • r y  and 

Re,ant e l luv l~n.  The Us,wares 2snge vhich ferns the east 

f lank  o~ the  v ~ l e y  is  o.ripened of • nedl~m g z ~ M d  g r u i t e ~  

rOOb'f p~ssib~y 9i|ounonLte Of q u t r t i ~ n a o n i t e e  

Th8 re~k i e  ~ovsred no• f ly  everywhere by • fay fee~ 

of nosthorod • ~ t e r l ~  end'aoourate determinat ions of 8ttitudes 

nre d i f f i c u l t ~  ~he flow~ and l n t e r o a l • t o d  s i l l s  d ip  ~0 

degrees or ea oentv•r~ end s t r i ke  north. That e re  cot off  

to the south • long  • f au l t  | o r  fe~ l te )  ~hi~h fo l lovs  the l a i n  

canyon ~estvard across the claim group. The f a u l t  t8  poorly 

exposed but at one place 's -mr the oanyon mc~th i t  s t r i k e .  

10 degrees north o~ veer ' and  dips 70 dsqrees.northe Although 

• o o~c~mo• of  nove~ent van saen~ i t  woe probably nornel~ 

~orth side ~rno ~4oTooent on the f au l t  was probably post- 

s a n e r e l i n t i o n .  Re.ks ao~th of the f •u l t~  l . e ,  there  that  

f o e  the to~twel l  mrs e in  pert  nt . leeste ~m~r•n purple s i s t e r  

b~t t h e n  northern elopes ere  w e r e 6  v~t~ t ~ M  vogetatien 

end eol l~ So lhll L i t t l e  ~ Immm e~ ~ e~ ebeneto~ . 

• r s t ~ r k m  ~ t ~  b .dr-eke 

t . . . . .  

t 

miles  •c~th of P•y~on • ~ t r r~v  ~oppar.~old bear ing  vein  i •  

being developed by s group of Par tners .  The qrea t  oop~er 

minos.of Globe. i~am~ end ~uperlor l i e  8bout $0 miles  south- 

eas t  end those i t  ~.orcme about the •tam d i s t i n o e  nos~hvest. 

~ho BiG Be~r group of |0 Lining a/alms~ 8otld~Zlshed 

by eto]~tng end nay ruder option to  O. A. ~o~L l len ,  l i e  on 

the east slope of the ~ tase2  Mountains, o p p r o x l ~ t s l y  l= 

miles  so r t ,wes t  hy ro~d of Pa~son~ Arizona° ~q~8 mountain range 

r i s e •  two thor-and foot or norm fzoo the ~811ey IraTe1 to l ee  

h ighes t  Paint .  ~orth Peak~ • u t l m  or so south of the e l s i e  

groups E.oo~ r e l l • f ~  d e ~ l • p e d  by esstwa~rd~y.trsnding~ 

V-shaped ~snyons. i s  of the order of 500 f ee t .  The ~enerel 

e l eva t ion  of the n l a ~  group i s  betveen 4~000 end S.O00 

foo t  ~beve • H  l e v e l .  The o l lne t8  l •  ar id  m~ soot of the 

streams axe i n te rn / t r en t .  A s~ st ress,  amid to  be 

permanent, fo~o~e  the Rim mm~n •os~e• the p~opertyo 

The East Verde River f l e w  •wt~m•rdm some throe ~ t l • s  to  

the  nost~ 

6 E ~ q L  ~ O L ~  

~ e  o ~ n  ~ o u p  i s  undsr le in  by • o - r i s e  of volcanic 

/~=ks ~ l n d i n g  t u f f • ,  asee~w~ u ~ d ~ L o i d e l  end Pillowed (~) . 

~lmm e f a t n d e d  b~ e l21 ,  e~ Vr~Lt~e reek.  ~be v . l e a S e  

J f d  , 

J 

i t 

The s i n • r a l l i e d  s rea  l •  narknd by • q . . san  tha t  errands 

over the h i l l •  for nor8 then • n i l e  northward from the f a u l t  

s en t i . ned  above, end i •  l i u i t • d  on the •ask by the over ly ing  

qunr tu t t •e  Z yes  not able to  v i s i t  i t s  northern or western 

l l n i t •  but i t  is roughly c i r c u l • r e  Lnd n~c lose  than • u t l e  

in diameter,  mFloat m. or r • • l d u ~  l~ook• of rock e a r r i n g  

~ p p e r - o ~ d e •  have been pioked ~o ~ t h i u  the  goose1 over •u 

ares abo~c 4,000 fee t  square. 

The n inor • l iood  ares  i s  beet exposed on the nor th  

f lank • f  the n - in  cen~on. There. L• old vorkinqs,  end in 

b ~ l d o s e t  outs ~ e  du t i e s  the reek Kay Sth to limb, copper 

miner• l •  v•n be seen in  bedroom over en area  1.800 feet  eas t  

to  vest ,  |00 feet  north to south, end f rou  oreek 18gel to  

the top of the r idge,  over • v e r t i o n l  dis tance of .bout 

800 f e e t .  Thus w i t ~ n  t h i s  l~ook alone eo~- three mi l l i on  

tone o~ copper-bearing rook l i e  ~bovm areek l e v e l .  Xf the 

• re8 of •opper f l en t  l •  l i kewise c u d . r i a l s  by oopper-heerl•g 

rook-end there  L• no reason to suppoo8 I t  i s  not  o thL8 t . image 

ea•  be n u l t t p l l s d  by • feoto~ of • hundred. 

K ~ E ~  P~ESEXT 

The t eaks .  ~on the 8wfao• .  ere lood~ed ~ct barren. 

the r ~ e n U y  ~ d  • ro • l e~  s~rf~m on the e-mrs.  ~i~oJpO•. 

the  d U t b  e t  the  m N e e  eppmum ~e q . p e e l  en t~e  e~eree tor  
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YHS qlf l  Is~.SHY USP&T~'T~S ~ lN lkq  CI,Altq~ 

fiRmaN YSLI~NININQ DIRT~]¢T, QILA COUh~r, SS|~N5 ~' "' 

The "DL s Penny"  g roup  o r  $8 u n p e t t n t e d  m i n i n g  c l a i m s  e J t u l $ O d  Ja  ' : ' * s  
tm~urve¥od Sections l h j  20~ 21. 28j ~ 30. 31t 32t 33~ ~f  tma~rVoysd • ~ , '  ' 
Township 10 ~ . .  han~o 0 g . i  ft.& S,R,M,; flreon Yelle¥ HinJng D i a t r l o t ,  ~' . '  . 
S i l l  County, Ar[tonco approximately 8 mi les southwest o f  l~yaon i Ar~s~" " , "  
o n e ,  i s  owned b y ' C h a r l e s  L. l~ldloy a~d ~ r t l e  E. Dudley.  Hr .  N i c h o l a s  j 
I;, C a r o u s e ,  Payssn  e d r l t o n a l  I I  t h e  e p t i a n l l  and | e a s e l  o f  t h i s  8 r s v p  ' 
o f  e l a l m l ,  , ', , .  

The "S l~  Penny N group I f  { l l t ~ l  n c  formerly known l i  the " B I I  .I,, ~1 
Seer" Rroup, and I t  ~eo ownadl at What l I~e by f i ve  p a r t n e r s  wh~sp " ". 
,smel are ic  r o l ] o w l l  ~e~ar l ,  h ~ m o n d  ~ud|e~l Samuel ~d IeE . 'C *  C, ~ '...'~'.', 
~ d l e y ,  ~ r l  ChJpLey and ~homRs Caret This prope~t¥ i l l  Je l led  to  the f .' *~v'# 

'Vio la Hoc S|ntn K CO.~ Toronto. Canada. durinR,lRSd.igST, The proper l~ I~,.f .' 
was l e a s e d  a f t e r  n r . ~ J .  ~u~brosel C o n s u l t / n  K G e o l o d i a t  roe" VIoLa Ham e ,  ' ,s ' , s '  
Mining Co, t recom~endod i t s  acqu is i t ion .  The cmpsny Immediately " .' ~,~ 
I n i t i a t e d  In exp lora t ion  pro(ram eonsint In R of  re id  b u l l d i n s l  l i n d -  ' 
In~ l  f o r  dissond d r i l J l n d .  22S0 feet of diamond d r i l l i n g  contracted ~ .  : : , ~  
hy Roylos Bros .  l ) r i i l i n  R C o , .  P h o o ~ i x t  d r I £ o n a ,  and  l l m i t s d  8 t r l p p I n s , ,  : , {  ' ~  
o r  m i n e r • l a c e d  s t r u c t u r e s  f o r  Ins purpose  o f  e b t a i n l n  g seamy d a t a  t r ~  '"  ~ '  
unLeached  o r e  f a c e s .  S e v e r a l  h u n d r e d  samples  were c o l l e c t e d  and a s s a y .  ' , . . 1 . ~ t  
ed  hy A r i a . a s  T c a t i n K  l a b o r s t o r l e a  Phase /x4  A r i z o n a .  and  i t  was found  ~ ' : ' ~  t 
t h a t  t h e  sve r eco  c o p p e r  c o n t e n t  o r  m i n s r a L i t o d  v e i n  n a t e r l a l  I l l  1 , 9 0  . ~ 
~ e r e e n t .  Ylve (S) m i n e r e L l c e d  v e i n  s t r u c t u r e s  were  u n c o v e r e d  t h a  i were ; . . "  ' ~ * ~  
a p p r o x l m a t o l y  p a r a l l e l  t o  each  o t h e r  end d i p p i n g  a p p r o x i m a t e l y  4~ l f l tB •' " : " ~ l  
• rtdRee a t th  w id th •  or tram 10 to SS teat* THe I r a •  betweifl t h a l l  ", '~" "~" 
r ive s t ruc tures proved t o  be moal|y b o r r o n  at the s u r f a c e ,  however, ~ * * ~ ' ~  

t s i t a r  d iamond d r l l ) l n  I i t  was found  t h a t  t h c  b a r r e n  z o n e  o n l y  e z t e n d e d f ~ \ ~  
to  xn avernRe depth or 20 fee t .  Below th i s  depIh, the minimum copper ,' .~ , ~ ; l ~  
content was 0.30 percent, which consisted of cones IS to  20 rest i n  .•, ' J :',,~ 
t h i e k n e s ~  between e n r i c h e d  ~onel wi th the c o p p e r  content ransln~ t r i l l  ' ~- ; 
| .S t o  2 . 8  psrcsnt,  In4 w i t h  t h | t h n e l l l l  or 8 to 20 reef ,  aver ls in~ . '  ..'". ~ 
~.~ portent topper, The d l i p e l I  hole l ~ i  4iS [ IO i  ¥ t r l l e a l  i b id  I~  , " ~  I~ 
a ¥ 1 r l : e  coppe r  c a s e i n s  o r  S , S  p e r c e n t  In  i n s  m t n e r a l l c e d  sonea~ and  ' : " ;  ~:~;*. 
bottomed In S,S percent ~opper. AlOha wi th t h e  copper eontant~ the " 'd.*~ 
405-410  r o o t  and  415-420 r en t  cers s e c t i o n •  a s s a y e d  5 1 d . O O v a I u o s  i l  

• . .. 
Raid .  To t h e  d e p t h  a f  400 f e e t ,  80  p o r t e n t  o r  the c o p p e r  . l n s r a l l t a t I ~  " ' " :  
or the ore bear in :  roe=salons g~eH~ lsch l t s  sad A l u r i t a  with Who re -  "~ "% 
l l ~ | n d e r  m a i n l y  Ch~lcop~r i t l .  , :~ ' ;  

I t  was the opinion s f  ~)T. J. Ambrose, that  p reJ iu ln * ry  mar|POlO s '~,,~ }! 
at surface s t ructures should produce 2~30 to 500 tone per d ie e~ i.SR 
p~rcent copper ors fa r  a perle4 of from S t s  h ~ontha before extensive ' ~ 
henchin~ wouTd be required,  f t  wan n i l e  the opinion and I p t e~ l i t Joh  I~ .  
Roe J, A~broee nnd s e v e r a l  other ~ e o l s c l l t •  aho  o t s m L n e d . t h a  p r l p o / ~ l  '. ,[ 
that  Ihe m~ar  ors body lay from h~0 ta I~00 ~eat bala~ t h l  surface, 
• l r ,  L, ~. Saber, P h o i h s  nodda Corp,,  Jetsam, ArL•ena I spent a p p r o x l ~ t e i  . 
l y  3 months en the property and he b e ) l e r l d  tha t  t h i s  o r •per t  F was val~ ~ 
a i a i l a r  t l  the mine I t  J l rdmd, A r i e l , s  . . . .  , ~ .  [;. ' 

UpON the t e r u l n i t i l m  I t  tap lense peT|a4~ ¥1111"NII ~iR|nR CB*I r 
withdraw h n I x a t  the r leewlls~dstien e t  Or• d, ~lmbroee~ U I t k  the I ta ta~  ° 
I leM t ~ t  t ) 4  p l~ lmM~ l l ~  N t  q l l t l  l ima ~ t i t t e d e  m l  MI l lS~ -" 

• . . • , . ' t ,  b 

t • ,' o • ' ' 

[. 

• i ~ ' : , . ' ,  " ' i ;  " ' 

• -1 i ' 1 . . . .  

• ~ ' : ' - ' ; .  ' ~ ; ~ - ' ~  ~ -/- *-7 .... 

! 

d *y l  a s t i r  the t e r l l n t t l a •  I f  the l i e n ,  ~ ,  ~ * r E e  t k ~ l l l l u  t o n ~ t l l l ~  ' ~ ~ .  
~ r ,  Hsymond Dudley requaet in l  • obc year @Ktcnstafl I f  the l i l l e ,  and " ~ 
. . . . . . .  d d, . . . . . . .  d . . . .  th . . . . . . . . . .  , ,  . t  . . . . . .  d . . h . : : : : : : : ~  L '  
de, led the request, Several lt~'~r, mJo r  c o l ~ n i e l  t r i a d  usa l i p  . " '~ "1 
te Obtain l eo l l eq  li~e I l l f l l  I tacdlsl~reoment mlal~l the emler• d u r i n l  "* i: • ~.~: 
ssg.Li. t io.c. ~,'~.'% , ! , 

Pilaw , l . . t  i a a c h l . ,  a t  , . , r ~ d  g r i l l  ho l ,  , a t .  , . p i e ,  ~ - , . .  ~ . 

The •S lyer  pore.flaW or t h l 8  p*~p~rt¥ i l  ml~or as the l v e r l d l  :~ .~' 
value u*s approximately I e l ,  per ton, hoasver~ aeclseionsi S Welt ear l  . . . ~  
i l u i R I l l  l l l i yWd  up t a g  al~ ~er toa l l l f l r l  ' ; ,  ~ . '  

~ 1  I~OVI Information I l l  obtained ~T@m Mrs ~ l ~ l O ~  DuOlO~ I ~ l l ~  ' ( ,  
O i a e r  @I t h i s  p r o p e r t y  d u r i n {  19~d and 19~?~ who e l l  e . p l o F s d  b~ Iba  ~ ' ' i ~  
VIoLa ~la¢ HinLnR Co,,  to s u p e r v ~  the surface work and diamond d r i l l -  . 
i n s  p ro~r , .~ ,  and  =hc * l e n s  w i t h  non J .  & o b T a i n . p e l l e t e d  a n  d r i l l  n o r a  ' ;' 
and surface lample8 /o r  dillOn, , " ~ s, 

Recent examinations at  t h i s  property aub l t Jn t ie ts  t a t  surface " .~ 
I n s e t . i n  r~farro4 t~ in  ta t  above I n toma t i on  furnished by ~ ,  Rhymes4 ,!:,~'~ 
Dudley* The minera l ized i t r . c t u r c a  a r e  read i l y  traced on who s u r f a c e .  . .  , 
S t ruc tu ra l  In te rp re ta t ion  u t i l l l t n ~  the reportod topp le  value a t  the ' ,  ';~ 

of the 425 foot dllmond d r i l l  hole and t h t  a t t i t u d e  at e l n a r l l - . ' ~ / 5  

~ lbora lo l7  I l l { b i n (  i t u d l e l  cu r ren t l y  1)einl conducted l n d i e l t l  , . • 
tha t  t h i c  ore ha l  ezce l lent  leschlns c h e r i e t e r l i t l e s  and ¢ l r t & t n l Y  ' E 
substaat istes )Lr, Ra~mond ~ d l e y l l  i t a t lmea t  t h a i  p i l o t  p lan t  l a s l k l P I  . .  
I t  t h e  i r e  p r l v l d  l i l t  l l ~ l l l l l l o  , t 

~n l  e t l a  artePda favorable I I t e l  l i t  r e d u e t i o a  p l J ~ t  ~n4 t i i l l ~ l  ~:.~' 
d i l p o d l i *  T~m y a l r  i rsuad I F L , I  I i r l  f i l L | p h i l  I t  t a i l  9 r l p r t ~  J 

l l l l t  l i W l  pl.m~ l l i l l  i l l  limoS. .~  
a p p l e  t e  pred~cs i s {  t i e l4ml  
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ASSAY REPORTS 

The assays from the Iron King Assay Office in Humbolt, 

Arizona, are assays of the No. 2 Diamond Drill Hole and assays of 

surface samples taken by Peter Marshall. The assay sheets, dated 

July 8, 1976, are the surface samples taken. These are plotted 

on the Geologic map by Peter Marshall. The description of the 

surfacesamples are on the attached sheets. 

The core assays dated June 19, 1976, represents sections 

of core from 345 feet  to 498 feet .  The ~emainder of the core w i ~  

be sent out for  assays. + '  
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=PETER MAR, S HALL'S REPORT: 

The following twelve pages, compiled into a report, describing 

the drill ing and geology on 'The Penney Group of Claims', was submitted by 

Peter Marshall, 
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LOCATION AND ACCESS 
i ,  ii i i i  ro l l  ,, 

The Penney Claims, No. I through to 56 inclusive, are 

staked as a rectangular block in an east-west direction, over the 

north-eastern flank at the Mazatzal Mountains. The claims fall  

in an unsurveyed portion of north-western Gila County; the eastern 

two thirds are situated in the Tonto National Forest, and the 

western third falls in the Mazatzal Wilderness Area. 
/ 

The claims straddle Mineral Creek, which flows north-' 

easterly, and then easterly from the Mazatzal Rahge, the center 

of the claims lie about 2 miles north-east of "north Peak" the 

most northerly named mountain is the Mazatzal Range. 

0 
242 

They are situated 8 miles in a straight line bearing 

from the center cross roads in the town of Payson, Gila County, 

Arizona. 

Access from Payson, a market center for surrounding ranches 

and a tourist center, is via a series of dirt  surfaced roads - a 
44 

distance of 10 miles - maintained by the U.S. Forest Services. These 

roads, well marked, go to 'Cypress Thicket' and end at the 'North 

Peak Tra i l ' ,  a fire access foot path to North Peak. To this point the 

roads are accessible by almost any vehicle, except after heavy rainstorms. 

From here company built roads to the various sections of the 

claims are passibleby almost any vehicle with high ground clearance, • 

. . . .  • . . t  
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PHYSIOGRAPHY AND VEGETATION 

The Penney Group of Claims were staked in a westerly 

direction, across the north-eastern flank of the Mazatzal Mountains, 

the eastern two-thirds of the claims are situated in the Tonto 

National Forest, and the western third is in the Mazatzal Wilderness 

Area. 

The general slope of the land tends downward, from an 

eievation sl ightly in excess of 5000' ASL, in a north-easterly ~I 

direction to an elevation of about 4000' ASL. 

"As is typical of arid areas, where much of the rainfal l  

occurs in summer thunder storms, the effects of water erosion are 

Very pronounced. , 

An intermittent stream, known as Mineral Creek, has 

eroded an easterly trenching 'V' shaped valley, ranging in depth 

from 300' to about lO0"across the general trend. The walls of 

this valley, except whe~re modified by more resistent intrusive dikes, 
o 

average about 25 down ,slope. 

Numerous tributary streams, flowing only.after rain storms 

have incised numerous smaller 'V' shaped valleys up to 50' deep;:, 

These small valleys generally trend normal to or at acute angles to 

the main valley of Mineral Creek. 

By mid-June the flow of Mineral Creek has been much reduced, 

and the major portion of the flow occurs under the numerous sol} and 

g~avel deposits, surfaGe water is found only where the stream has cut 

down to the bed rock. 

Much of the area is mantled with residual soild, caused by 

weathering and ~ec~anical break-down of the underlying rocks; L i t t le  
. . , . . 
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mass moVement except down d i l l  soil creep and some stream erosion 

has taken place. . , ~  

The eastern third of the property is mantled by deep 

deposits of unsorted alluvium probably derived from the erosion 

of the Mazatzal Range proper. 

Bed rock exposure occurs over about 10 - 15% of the 

property, and even where i t  is exposed, except in the cases of 

the more resistant intrusive dikes, i t  has undergone deep weather- 

ing and mechanical fracturing giving rise to an almost unconsolidated 

surface. 

VEGETATION 

Much of the hillsides and ridge tops, except over areas 

of outcrop, are covered with a dense tangle ofmanzanita, live oak, 

catspaw, and other forms of low prickly brush. At times these 

tangles form almost impenetrable thickets. 

Scattered pygmy conifers such as pinon, junlpon and 

cypress grow wherever i~ere is sufficient soil and moisture, in 

places such as washes, near springs or seeps, and in moisture bearing 

fault  and Shear zones. 

Alongthe ridge crests yuccas and century plants are common, 

In the valley bottom of Mineral Creek, and in some of i ts 

tributaries, which contain sufficient water, deciduous trees such as 

cotton wood, oak, sycamore, walnut, and other species thrive. Here 

and there ponderosa.pines , up to 60 feet high grow throughout the 

valle~ areas. ",'i. ;. 



Poison Ivy is very common throughout the damp areas near 

the stream beds. 

Various cactisuch.as the prickly pear, and hedge hogs, 

grow throughout the area from wet valley bottoms to the dry ridge 

crests. 

.CLIMATE. 

The area has a semi-arid climate averaging from 24 to 

27 inches of rainfall per year. There are two peak rainfall peiods, 

a winter period peaking in March, and a summer period peaking in July. 

The winter rains are associated with stratus-form clouds, 

and occur as relatively gentle rainfall with occasional snow. The 

snow usually melts within several days and only persists on mountain 

tops in excess of 7000'. 

The summer rains take the form of thunder showers with 

very strong winds. The storm cells generally rise in the morning 

over the White Mountain area about 50 miles east, then move westward, 

gathering momentum, giving late afternoon storms over the area. 

The annual temperature ranges f~om the mid 30's F. from 
o 

November through until February, then rising about 10 F per month to 

a summe~ average in the mid 60's from mid May through mid September, 
o 

then i t  falls again at an average of about 10 F~per month. 

Winter extremesshow a night-time temperature rarely in 
o 

excess o f - I 0  F, but generally rising above the freezing level during 

the day. o 

The summer extremes show temperatures in excess of 100 F but 
0 0 

cooling at night,~down to 60 F, and sometimes as low as 50 F, 

,' "j 
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GEOLOGY 

GREENSTONE 1 - A metamorphic, epidotized volcanic flow and 

intrusive complex of Pre-Cambrian I Age. The material is essentially 

a dark grey-green, medium to fine grained textured rock with a ground- 

mass of chlorite and other dark minerals, and t iny ' laths' of feldspar, 

much of which has been altered to a mixture of granular epitode and 

albite. 

Areas of slower cooling are evidenced by rather diffuse bands 

of pink to red feldspar as subhedral phenocrysts up to ~" in size, there 

phenocrysts are often altered to epidote, or in some cases are rimmed 

' in epidote. Other evidence of di f ferential  cooling consists of numerous 

abrupt chil led contacts between extremely fine grained rock to a mOrecoarse 

grained materiaIL' Oh surface outcrops this rock has undergone extreme 

weathering, leaching and mechanical breakdown, much of the broken surfaces 

are 'smeared' with ocherous i'ron oxides, and more rarely, near intrusives, 

secondary copper carbonates. 

INTRUSIVE 

Where outcropping in larger s i l l s ,  dikes, or plugs this material 

is essentially a coarse grained HORNBLENDE GRANITE, generally the feldspar 

content has been more er less epidotized. Epidotization has also occurred 

along the contacts and in post emplacement sheared zones. 

Moderate serit ization occurs in en echelon zones with zonal lenses 

ef epidotization. I t  is within these zones tha~ a~ depth, a large disseminated 

deposit has i ts  ~reate~potential ,  i. 

i - Mapped 1959 by Eldred D. Wilson - Geologic Map of'Gila County, Arizona, 

1, !. 



Surface and upper sub-surface structures as evidenced by 

drilling tends to exhibit the intrusive body in the form of dikes 

and sills, At depth this plutonic intrusion would reveal larger 

bodies of zonal and diffused alteration. 

In small scale dikes and sills the material tends to exhibit 

a finer grained groundmass, with fairly large pink to red feldspar 

subbedral to euhedral crystals, these crystals after show small scale 

fracturing and rotation indicating emplacement as a crystalline mush, 

Generally the smaller bodies show. a higher degree of epidotization 

than the larger intrusives. " 

The intrusive material tends to withstand the effects of 

surface weathering better than the volcanic greenstone and forms small 

cli f fs or ridges on the weathered side slopes, 

ANDESITE 

A siliceous, extremely fine grained material with either a 

dark green,~or dark purple cotour,. Rtght angled Jotnttngwtth relatively 

closely spaced pairs glves an almost slate-like appearance to much of the 

outcrop. A well developed sheared contact between this material and the 

overlying Greenstone Complex is exposed along the north side of Mineral 
- . . ,  . . .  . 

Creek. 

STRUCTURE 

The host rock, a metamorphic greenstone complex, hiohly 

weathered and fractured on surface aopears to trend roughlyin an east- 

west direction,~ and dips to the north, 
. y  , ,K : 

• " , .  i '  
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This material has been intruded by what appears to be a 

Hornblende Granite, which outcrops on two small knolls on the western 

portion of the property. 

A series of dikes and s i l l s  have been intruded outwards 

from the main body, through zones of weakness in the host greenstones. 

While the general trend of these dikes is again in an east- 

West direction, there are several exceptions where the intrusive bodies 

trend in a north-south direction, following major fractures across the 

general trend. 

A well developed fault zone occurs just to the north of 

Mineral Creek, this fault appears to override the underlying andesites, 

and could represent a faulted or heavily sheared contact between the 

andesites and the overlying greenstonecomplex, 

MINERALIZATION-(SURFACE) 

Generally the surface manifestation of copper mineralization 

on this property consists of secondary copper carbonates coating the 

fracture and shear surfaces of the host greenstones. In most cases 

these areas of secondary mineralization are associated with intrusive 

dikes or s i l l s .  Therefore at depth-, larger bodies of intrusive rock 

would show secondary mineralization,. 

The copper carbonates, mainly malachite and azurite occur 

generally as thin amorphus coatings on the fracture and shear surfaces 

of the host volcanics. Malachite also occurs in te rs t ia l l y  in  the in- 

trusive dikes, in these cases crystal l ing malachite usually occurs near 

the contacts, and l in ing fracture voids. Thin blue crusts of the hydrous 

copper s i l i ca te t  chrysocolla also occurs in many of these mineralized cores, 

,' : : • 
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Bornite also occurs in many of these surface mineral zones. 

This material, especially noted under an intrusive dike (marked 'A') " 

is in the form of small grains and also rather large masses up to I/2" 

thick and several inches long, f i l l i ng  what appears to be fracture voids. 
i 

Much of the bornite, especially in the granular form is 

closely associated with epidote, often an epidote grain or phenocr.yst has 

a bornite center. 

This surface mineralization occurs over a wide area, with a 

general length of about 1800 feet, an average width of about 800 feet, 

and a vertical depth of 240 feet. A conservative estimate of theoxida- 

tion zone from surface down to 240 feet would indicate a body of 

approximately 32,000,000 tons of oxide copper. 

Almost all fracture and shear surfaces have coatings of black 

to brown opaque oxides, in many cases these oxide coatings are in the 

form of well developed dendritic patterns. Another form of oxide coatings 

occurs in the form of small circular deposits over the fracture and shear 

s u r f a c e s  of the rock, 

While most of these oxide coatings are probablylron oxides, i t  

is more than probable that copper oxides are also present throughout the 

area, 

Primary mineralization takes the form of disseminated grains and 

crystalline aggregates of chalcopyrite. This disseminated material was 

found in an intrusive outcrop at a low elevation on the eastern end of 

the mineralized zone (marked zone 'B'). 

Grains and small aggregates of chalcopyrite were also found in 

the host volcanic greenstone complex near the adit on the western end of 

the mineralized zone (marked zone 'C'). 
'; V " 

- 20 - . . . .  



Several small I/2" - 1" white crystallized calcite veins exposed 

in a wash to the west of this adit also contained grains of chalcopyrite. 

Several pieces of intrusive rock, picked from the tail ings of 

this adit also contained minor amounts of disseminated chalcopyrite. 

Pyrite occurs, as disseminated cubic crystals and crystalline 

aggregates associated with tensional fractures and calcite veins. 

This material is exposed in a north trending creek bed, on 

the north slope of the property (marked zone 'D'). 

Studies of alteration products and oxidized copper mineralization 

are generally instrumental in tracing down large copper ore bodies. The 

copper oxidized surface area on the Penney Property is extensive. 

In reference to Dr. K. W. Ambrose's report of 1956, on the 'Big 

Bear Mining Claims', there is a possibil i ty of a large copper bearing 

mineralized zone. Quoting from his report on page 6 (see page 4 of my report), 

Dr. Ambrose states: 

"The mineralized area is best exposed on the north 
flank of the main canyon. There, in old workings, 
and in bulldozer cuts made during the week May 5th 
to 12th, copper minerals can be seen in bedrock 
over an area 1,800 feet east to west, 800 feet north 
to south, and from creek level to the top of the ridge, 
over a vertical distance of about 300 feet. Thus 
within this block alone some three million tons of 
copper-bearing rock l ie above creek level. I f  the 
area of copper f loat is likewise underlain by copper- 
bearing rock - and there is no reason to suppose i t  is 
not this tonnage can be multiplied by a factor of 
a hundred." 

SURFACE EXPLORATION 

A large amount of bulldozing has been carried out on the property 

using a D-8 Caterpillar with rippers. 

At the southern end of the property, to the south of Mineral Creek, 

4000 feet of road was put in along the ridge. 

- 2 1  - 



At the top of the ridge about 5,500 feet of stripping and roads 

were put in which exposed continuation of the zones exposed on the south 

side of the ridge. 

At the north end of the property, about 3000 feet of roads and 

accompanying trenches were constructed. 

Approximately six miles of Cat. work has been completed. This 

has exposed some new zones, confirmed the continuity of existing exposure 

zones and put in many access roads that would further fac i l i ta te  and 

expedite more work on the property. 

Diamond dr i l l i ng  exploration reveals that oxide copper is present 

on the south slope of the ridge from the surface down hole. Sulphide copper 

(chalcopyrite) was intersected at a depth of 300 feet and continued to the 

bottom of the No. 2 d r i l l  hole. The No. 3 d r i l l  hole, some 650 feet north 

of the No. 2 d r i l l  hole, on the north slope of the same ridge, was collared 

at a lower elevation than the No. 2 d r i l l  hole and has intersected sulphide 

copper (chalcopyrite) at a depth of 10 feet with chalcopyrite mineralization 

s t i l l  present in the down hole at 280 feet. The d r i l l  hole wi l l  be continued 

as long as mineralization warrants. 

Surface sampling on the south slope has returned very interesting 

copper assays. One chip sample returned an assay of 2.34% Copper. Twenty-nine 

chip samples were taken, al l  returning assays of copper in varying degrees° 

The north slope of the ridge has several oxide copper showings, 

and on this slope some f loat was found containing chalcopyrite. 

- 2 2  - 
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_S.U.MMA.RY.OF DI .A~IOND ' .D.RIL.L HOLE NO. 2 

I 

The hole, collared at an elevation of about 4560' A.S.L. 

was drilled vertically to a depth of 592 feet, casing was set t o  

11 feet, and.recovery began at about 16 feet. 

In i t ia l ly  the core return began in the altered greenstone 

complex, as described in the section of the report on the geology. 

Several intrusive zones ranging from a length of about 6 inches to 

over 40 feet were encountered throughout and the hole bottomed in 

several feet of a volcanic crystal tuff. 

Most of the rock had undergone intensive fracturing and 

shearing, much of the shearing was vertical, with cross fracturing. 

Most of the fracture andshear surfaces were coated with smears of 

opaque brown to black oxides, these oxides often occured~'Cas~-dend~iti¢c 

granules. 

Brecciation was common, with the small angular fragments 

cemented by white crystalline calcite. 

While cry,stalline calcite also occured,:'as hairline veins, 

and fiilingthenumerous tensional fractures. 

A major shear zone, 6 feet in thickness was encountered at 

138'0". 

Two large faults, the f i rst  10 feet and the second 8 feet 

in thickness were encountered at 426'0" and 570'0", Recovery was poor 

in these faulted zones because much of the material was crushed to 

"~ '12'~ '~ ' 

clay and sand size d particles. 

• . • i ,  ~ " ~ '  . ' .  



MINERALIZATION -(DRILL CORE) 

16'0" to 43'6" - an oxidized zone with secondary copper 

carbonate minerals, mainly malachite, and lesser amounts of azurite, 

coating shear and fracture surfaces, is the host volcanics. Several 

zones sheared visible grains of bornite. 

64'0" to 164'0" - several diffuse zones of copper carbonates 

occured in both the greenstones and the intrusives throughout this 

section of the core. Again grains of bornite were seen. 

326'4" to 330'0" - chalcopyrite as disseminated grains, and 

tiny veinlets occured in this zone. 

358'0" to 393'10" - an oxidized zone in which secondary copper 

carbonates and the hydrous copper si l icate, chrysocolla occured in both 

the volcanics and the intrusive. Small grains of bornite appeared to be 

concentrated on or near sheared and fractured zones. 

393'I-" to 402'0" - an oxidized zone, again occured in both 

the volcanics and the intrusive rocks. Abundant iron oxide pseudomorphs, 

often rimmed with malachite or chrysocolla, after the primary sulphldes 

occured. This zone ended in a small sheared band of secondary enrichment, 

a red powdery material, possibly cuprite contains small grains of native 

copper, 

402'0" to 563'0" - a primary sulphide zone occured in a 

sheared andfractured 9reenstone complex. The sulphides mainly chal- 

copyrite were found in several nodes; disseminated grains; small granular 

aggregates f i l l i ng  tensional fractures; smears on fracture and shear 

s u r f a c e s ;  and as centers in epidote grains. 
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Visual chalcopyrite mineralization appears continuous in 

varying amounts throughout the f i rst  90 feet. Past there i t  occurs 

in a series of diffuse bands - ranging from about 2 feet up to about 

10 feet in thickness. These mineralized zones~alternated with rock 

shows visible sulphides. 

DIAMOND DRILL HOLE NO. 3 

Diamond Drill Hole No. 3 collared at about 4420 feet A,S.L., 

approximately 650 feet from Diamond Drill Hole No. 2., measured in a 

north 200 east direction. 

The f i rst  200 feet recovered showed a medium grained, fractured 

and sheared dark greenstone complex material. 

Fine grained sulphides were disseminated throughout,'with some 

concentration near fracture f i l l i n g s ;  Scattered 'c lots '  of chalcopyrite 

were seen associated with feldspar phenocrysts. 

, ' - .  . . , -  
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CONCLUSION 

The aim of the current d r i l l  program (to test for the primary 

copper sulphide) at a depth of ~ 400 feet has been successful: 

Chalcopyrite has been present in the d r i l l  hole - mainly below 

the 400 foot depth. Oxide copper has also been present from the collar of 

the d r i l l  hole. With this information available, i t  is recommended that the 

property be completely explored to develop a major copper, gold and silver 

ore body. 

The recommendations are to d r i l l - o f f  the mineralized zone in 

a systematic grid to faci l i tate the calculation of an ore body. 

The program should be carried out in a series of phases. The 

f i r s t  phase would be to coredr i l l  some 7,000 feet. The f i r s t d r i l l  hole 

should penetrate to some 1,500 feet or until mineralization warrants i t .  The 

depth of the remainder of the dr i l l ing wil l  be determined by the results of 

the deep d r i l l  hole. Thedr i l l  holes should be dri l led at 200 foot centers. 

The expenditures required for this program would be some $173,000.00. 

Respectfully submitted, 

MANNY CONSULTANTS LTD., 

July 12, 1976 

~d4' 
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CERTI FI CATE 

I ,  EMANUEL AMENDOLAGINE, of the City of Vancouver, in the 
Province of Brit ish Columbia, hereby cert i fy:  

I .  That I am a geologist and reside in Vancouve&British 
Columbia; 

, That I am a graudate of Hunter College, of the City of 
New York, and Columbia University, with a B.A. and M.A, 
respectively, and that I have been practising my 
profession as a geologist for 23 years; 

. That I am registered as a Professional Engineer in the 
Province of Brit ish Columbia; 

, That this report is based on visi ts to the property of GOLD- 
ANGEL RESOURCES, INC., during the period from May 31 to June 
11, 1976, and on information obtained from geologic maps, 
reports of thearea and on information from engineering reports 
of the Property; 

. That the writer does not have, nor does he-expect to receive, 
either directly or Indl~ectly, any. lnterest in the named 
property and/or Company; 

That this report may be used for the purpose of. aProspectus 
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the 12th day of Ju.ly, in the year 1976. 

! 

( 

, 
\ 



i. 

&. 
• ~ J.~ 

:~ =~, P+'+" I 

-':l o , , ,  , 

• i 0 4 3 i  .i ' 

~,+,,~o ,, 
. ,o , • IOl i . i~ . " l ,  oe~  

' i" 

APPENDIX Icl 

' ° " J  I 
,< t~" ~( i 

" f i ,p. t ,3 ~ "~- 
~I~,~ .~i . ' . , 

, L . . , s  i.... ! " ,  I . 
o~o I ! I 

i ~ "  ' i  (.: 0 C (, I~o '~z  

j i . 

I ' i 

172¢.~ 
/ ' i  " ' I I 

q.j  . o ~ 1 ~ o ~  i , "  

i ~,.~Y. , ~ ,  ~,; ~-~ .4. ~ 'o ~ ~ , 'o~  I . ( " :S '  
' ' <>" ' ' C , ) '  

• / l ".. " -~  ~,. - - = ,  ' . 
i l l  • %, I I " i  "" * r 0 %  ' 

, i ,  ~ . , , , , . . .  ! ~ 4 ~ . ~  m 4 , , i  ~ y , ~  : . .  ] I J T S  ~ J ~ , ' .  i ' '  
~ i , .~ ' t= i  I • ' • , " - ~ " ~ % : 

. ; . . P /  I o ~ ' .  o , ! ~ ' . ~ i D & . v q ~ p ~ : m  ' , , . J . ,  i , -  
~-.-- ~ ~ " % /  y_. ' . ! - , . ,  " ,  . . . . .  ~ ' :  : .~, !~. 

. , " ~ i - ' . ; - . - ~ , , n , ,  ' ~  ' ". .  • , : : '  o _ D . . . " i ' ~ c , + + . ~  ~z~o  ""~ . . . . .  ' - o  ,' ~ '.. - '  • " .  :" 
. i .  " • , J , % 

_ ! k ~ o , , ~  / .~ { , ~ '." I ', . ~ 
=" ; \  : , " I  " " ~ " ~ "  ~ 

o,o i M: A ,,~ ~ <"I 0 
U '  M A I I ! '  " P i i , O ~ .  ~ z ~  ~" ~- . . . . . . . .  ' ' 

' 

' "  I (, " ~  " o 0  
° . I j : I . _ _  

, , 

o 0 , ,  . . . .  

_ . + . - - - . - - I  j i 

I 
1 
! 

I 

! 

1 
I 

i 

i 
• j ~ " 1  

i ~ v A j i o i  

i • ! 

i 
J 

. ~ I L. '  

\ 

I 

,% 
i 

.ooo 

F--,rz5 ......... ! L J i 

o \  o~o j 

,.,> 

I - i " "~ i 
~ . i  , I , 

. _  ~ _ _ _ .  o . ~  

l i  o ~ o  . o , ' I  

, i-- J-.-J..~-T ,~ .  ~ ~ -- . .- ; .~--,~.-- , ,~ 
' - ~  i ! 

f i l l |  , ' 
, ' . - . .  ! o . ,  t ' 

i . ~ . . !  ! r , ~ M : A 

o s e  I 
3 

t ,  

I - 2  

0 5 2  
Eo._ o . . . . .  

07S 7 ~ ' ~  j 

.3~.R1:z 
• 0 6 ~  O~ 

I i 

I 
',F l 

'" I 
, , 

i 

• q 

' ' 1 
I 

~,.'.' • .4, t 
• ii 

I 

A P A  C H E j 
I 
I 

I 
I 

'f 

I Z - : ~  ~ l- 

j i 
% ' i  | 

i ' -  : 

!;'I . : 
I ,." | ~ #  , ',. | 

i""!. . . . .  ~ . , - .~  

J ' T . ~ , f  ;" : 
k. -  I 

~ ,, 

'~. . . . .  " ¢~IIA.... + i 

'rho~.~ 
I !  

~oh.:n.t',?t'~LLe a2, 

o a  

T, 0 8  

~c H I . s ~  

lrle.tou 



; <  - 

,~y. j v-/° l~, +,~ Az. 
I I  i °  Z Z '  " ,>~ lilY. 

/ ,  /~  ..[ 

Ii ....... 
i:i 





C O N T E N T S  

I N T R O D U C T I O N  A N D  A C K N O W L E D G M E N T S  

L O C A T I O N  A N D  A C C E S S I B I L I T Y  

C L I M A T E  A N D  V E G E T A T I O N .  

G E N E R A L  G E O L O G Y  ~ - -  

Phys iog raphy  

S T R A T I G R A P H Y  
Metamorph ic  R o c k s . _ _  

Sed imenta ry  Rocks 

Igneous. Rocks_ 

In t rus ive  Rocks . . . .  
Ext rus ive  Rocks . . . .  

S T R U C T U R E  

5 

$ 

8 

9 
9 

12 

17 

17 
17 

21 

G E O L O G I C  H I S T O R Y _ .  22 
: . :  

E C O N O M I C  G E O L O G Y .  2 4  

Mine ra logy  24  

Ore  

G o l d  Minera l s  _ _ 2 4  
Si lver  M i n e r a l s _ _  24 
Lead M~nerals 25 
Copper  Minera ls  _ _ _ _ _ _ _ _ _ _ _ _  25 
I ron  Minera ls  27 
G a n g u e  Minera ls  . . . . . . . .  

Deposits _ _  

27 

28 
His tory  of  Mining__ 28 
Go ld  Veins 30 
Copper  D e p o s l t s _ _ _ _  31 
Placers  32 
En r i chmen t  33 
A g e  and  Probable O r i g i n .  34 

M I N E S  A N D  P R O S P E C T S  37 

Ox Bow Mine..  37 
G o w a n  Mine  39 
Go lden  W o n d e r  M~ne . . . .  40  
Single  S tanda rd  Mine  . . . . .  40 
Zulu Mine  40 
Bishop's  K n o l l  Mine  . . . .  4I 
Si lver  Butte Mine  . . . . . . . . .  42 
Prospects 42 

P R A C T I C A L  D E D U C T I O N S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vL- . . . . . . . .  4 3  



i 

i • 

G O L D  A N D  C O P P E R  D E P O S I T 8  

N E A R  PAYSON, A R I Z O N A  

BY CARL LAUSEN AND ELDRED D. WILSON 

INTRODUCTION AND ACKNOWLEDGMENTS 

The following report is based upon an investigation made for the 
purpose of obtaining from the Payson reglon~ or Green Valley mining 
district, geological data that might be of interest to mining men, pros- 
pectors, and investors. These data were obtained during a two weeks' 
visit in July, 1923, and a brief visit in March, 1924. The  geologic 
base was for the most part prepared in 1920, during the course of  the 
reconnaissance survey for the new geologic map of Arizonal and the 
topographic base map used for this region was the United States Geo- 
logical Survey's Verde quadrangle topographic sheet, surveyed in 1885, 
on the scale of about four miles to the inch, with a 200-foot contour 
interval. 

Grateful acknowledgments are due Mr. Win. Craig, of Payson~ for 
early historical information upon the district. To Mr.  Arthur Boozer, 
Manager of  the Atlantis Mining Company, Hon Jno. McCormack~ 
of Gi.~ela, Mr. I~. B. Sirr, anton, Mr. W. B. Collom, of  Paysonj and 
many other people of  the region, acknowledgments are made for in- 
formation, hospitality, and courtesy. 

LOCATION AND ACCESSIBILITY 

The region examined lles in the mountainous northern part of  Gila 
County, in a portion of  the area topographically mapped in 1885 by 

"the United States Geological Survey as the Verde quadrangle, and is 
within the Tonto  Basin and East Verde drainages. 

Payson, which is known chiefly as a summer and hunting resort, is 
the principal town of  the region. I t  was once a thrlving mining center, 
but now depends for the support of  its 214 inhabitants mainly upon 
the cattle industry, and only very slightly upon mlnlng. It is ]ocated 
about ninety miles b y  r o a d  from the Arizona Eastern Railroad points, 
Globe and Miami, or about fifty-five miles north of  Roosevelt Dam, 
and is reached from these places by a very good highway over whi.ch. 
stages run three times a v~eek.. The  new Apache T r a i l  provides a g o q d  



ARIZONA BUREAU OF MINES 

The highest, the montane forest, occurs on the Mogollon rim, and 
to the north and east of Payson at elevations usually over 5600 feet 
above sea level. It constitutes part of  the Tonto National Forest, which 
in turn is a unit of the so-called Mogollon Forest, said to be the largest 
forest in North America. It is here represented almost exclusively by 
yellow pine. Along streams are found aspens, alders, rlver-birch, and 
many other species, and in open places the Rocky Mountain oak. The 
economic trees are the yellow pine, and, to a lesser extent, the oak. 

A sawmill, located about twelve miles east of Pay.con, is capable of  
furnishing almost any" amount of  timber that might be needed for use 
in mining operations. 

Next below the montane forest is the oak-juniper zone, usually at 
olevations o~'er 4600 feet. its representatives are (Juni?erut monosparma 
and other species of  juniper); a tall oak bush (Querct~t undulata); 
hairy sumac (Schmaltzla s?.); deerbu.,h (Ceanothm fendleri); bar- 
berry (Bar~erlt/remontil) and other plants of  lesser prominence. 

Below the oak-juniper zone is the zone of  desert shrubs and foothill 
grasses. The shrubs are largely catsclaws (Acacia eonariaa, A. greggii, 
Mimom bi,ncifera, etc.) a~sociated with more or less mesquite (Prompi$ 
]uliflora vdutina), palo-verde (P,wkimonla micropA),lla and P. torra- 
)'ann), garanbullo (Conda/ia ~patAulata), and several species of  Lydum. 
Many cacti are represented, such as chollas and prickly pears. In the 
canyons and washes of  this zone, and extending into tb.e zone above, are 
also found cottonwood, hackberry, black walnut, and sycamore. The 
foothill grasses are little redstems, Texas timothy, several kinds of  grama, 
mesquite gra,s, needle gra~s, and many others. 
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GENERAL GEOLOGY 

PHYSIOGRAPHY 

Physiographically, Arizona is divided into three major regions. These 
were first designated by Ransome* as the Desert Region on the south- 
west, the Plateau Region on the northeast, and the Mountain Region 
in between; or, more broadlT, as the plateau province and the basin 
and range province. 

The Payson dlstrlct lies near the northern limit of  the mountain belt 
or region, within a few miles of the great Mogoiton Escarpment that 
here marks the southern border of the plateau region. The  relief of  the 
district ~;arles considerably, both as to intensity and altitude; the pre- 
cipitous Mogollon Escarpment, the rugged no~'th end of  the Mazatzal 
Range, and the deep canyons of  East Verde River and Tonto Creek are 
in extreme contrast to the fairly even topography at Payson and the 
moderate contour Of the floor of Tonto Basin. 

The Mogollon Plateau rises gradually from the northwest towards 
the southeast. Some ten or twelve miles north of Payson, where it 
attains an elevation of  about eight thousand feet above sea Ievel, it sud- 
denly breaks off with a bold escarpmm)t two thousand feet high. This 
remarkable escarpment, which is locally known as the " r im" or the 
"mountain," and which is visible for many miles, is thought by some to 
be duel to faulting; but closer examination clearly demonstrates that it is 
the result of erosion that has stripped back the plateau strata. Exposures 
reveal a complete, slightIy northwestward-dipping section consisting here 
of the Permian Kalbab limestone at the top, underlain successively by 
the Permian Coconino sandstone, the Permian Supal sandstones and 
shales, the Deronlan-Carboniferous Redwall limestone, and the De- 
vonian Sycamore Crcc!: sandstone. Erosional removal of the soft, Sups[ 
sandstones and shales faster than the more resistant, Coconino and Kaibab 
capping has brought about the cliff-like steepness of  the escarpment. 
The Redwall limestone forms the pedestal of  the cliff, and it, together 
with the Sycamore Creek sandstone, dips regularlj;: under the Plateau. 

Farther south towards Pals•son the Redwall and Sycamore Creek hare 
been more or less completely stripped off from the pre-Cambrian granite 
and diorite basement, and the latter presents the form Of a table-land 
dissected by the tributaries of East Verde River and Tonto Creek. 

To the west of Payson is a rather sudden descent into the canyon of 
East Verde River. This stream, which runs during the whole year and 

*Ransome, F. L., Bisbee Folio: U. S. Geol. Survey, Geologic Atlas of the U. S., 
Folio 112, (Reprint) 1914~ Ray Folio, Folio 217, 1923. 
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is often a raging torrent during the rainy season, heads under the edge 
of the Plateau at an elevation of  6500 feet or more above sea level, and 
joins Verde River at an elevation of  about 2700 feet. In consequence 
of i~.s steep gradient and large drainage area, it has cut a canyon through 
the Redwall and Tapeats, and well down into the basement rocks, to an 
elevation, near the old Gowan Mine,  of  about 3500 feet. 

Southeast of Parson .is a fairly regular, but thoroughly dissected slope, 
extending into the canyon of Tonto Creek. This creek, like the East 
Verde, heads under the edge of  the Plateau; but, because it has much 
larger drainage area, it has cut even more deeply into the hard, pre- 
Cambrian granites and schists. The  wild rampages of this creek during 
the rainy seasons caused early settlers of the district to give it the Mexi- 
can title of  "Tonto" (crazy). 

South of Payson, beginning at a point a short distance above the Ox 
Bow Mine, is a regularly dissected slope extending into the valley of 
Rye Cre_:,, which is a tributary o f  Tonto Creek. This  valley, primarily 
of structural origin, owes its present broad, open character to a mod- 
erately dissedtcd filling of  Pliocene lake beds plus a mantle of  Quater- 
nary gravels..The same filling, together with. its characteristic topography, 
contlnucs northwestward over a low divide and occupies a portion of  East 
Verde Valley between the mouth of  Rock Creek and a point a few miles 
north of Simauton'a ranch. 

The west slope of  the Valley of  Rye Creek breaks rather suddenly 
into the precipitous front of the Mazatzal Range. This range of  moun- 
tains, structurally of  the Basin and Range type, and one of  the longest 
in Ariz'ma, ends rather suddenly with North Peak, 7700 feet above sea 

• level .  From there it slopes rapidly, in a distance of  about four miles, 
downw.{rd to, the East Verde River, 3500 feet above sea level. Its bold" 
northern and eastern fronts are due primarily to faulting and secondarily 
to erosion. Since its higher portions receive an unusually large amount 
of precipitation, torrential in the summer months, its slopes are deeply 
and intricately dissected into extremely rugged topography. 

S T R A T I G R A P H Y  
M E T A M O R P H I C  ROCKS 

The oldest rocks in this district consist of  a series of sericitic and 
quartzitic schists, schistose grits, quartzites, and conglomerates. This 
series may be divided into two groups: One which has suffered intense 
deformation and which has been thoroughly recrystallized; and a younger 
group, consisting chiefly of  quartzsltes and greenstones which are rela- 
tively less deformed and have been only slightly altered by recrystalliza- 
tion. 
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The  older of these two groups of  rocks, the schists, extends in a north- 
east direction from the Mazatzal Mountains eastward to where it is cov- 
ered by Paleozoic sediments. This belt of schists is over 10 miles wide 
in places, but only a small portion occurs on the map included with this 
report. The  planes of  schistositty strike northeast and usually d~p at 
steep angles. Where seen along Tonto Creek tile schists have consider- 
able lithologlc Variety. They include sericite schist, greenstone schist, 
and hornblende schist. At the Bishop's Knoll Mine the hornblende 
schists are the most common variety. The serlcite schists are pale to 
dark brown in color with a decidedly satiny luster. Parting faces of  
th is  type of  schist are rather rough, due to the large grains of  quartz, 
and to small pebbles. They are usually Covered by thin foils o f  mica. 

Under  the microscope a thin section of the serlcite schist is found to 
consist largely o£ quartz grains surrounded by foils of  sericite. The  rock 
also contains considerable magnetite, some chlorite, and a few grains of  
vermilion-red jasper. The  greenstone schists Consist of quartz, sericite, 
and chlorite, with some calcite, magnetite, and scattered crystals of  
rather acid plagloclase. The  greenstone schist also contains small masses 
w h i c h  seem to be the groundmass of  a rather basic igneous rock, and 
which- consist almost entirely of small plagioclase laths, a few shred~ 
of  chlorite, a n d  considerable magnetite dust. .The hornblende schist 
consists largely o f  green hornblende and quartz~ together with some 
needles of  apatlte, a little magnetite, and epidote. The hornblende is 
largely altered to chlorite. 

In part, these schists were derived from sedimentary rocks. The  
occurrence of  small grains of jasper, pebbles of quartzite and chert, as 
well as vein quartz, suggests that the sericite schists were originally sedi- 
ments that have since been deformed and recrystaltlzed. The hornblende- 
quartz schist may have been derived from sediments, but the greenstone 
schists certainly were not. The finding of unaltered fragments of  igneous 
rocks suggests that this type of schist was formed from moderately basic, 
perhaps andesltlc, flows, brecelas, and tufts. 

With regard to their age, but little can be said of  these rock3 other 
than that they are probably pre-Cambrlan. They  are not overlain by 
Cambrian sediments, but have been invaded by p!uto.~c masses of  
granite and diorite which are themselves believed to be of  pre-Cambrian 
age. Unti l  more detailed work has been done in Arizona it will be 
impossible to assign these schists to any definite part of  the pre-Cambrian. 
They are, therefore, tentatively correlated with the Pinal schists of  the 
Globe district.* 

~Ransome, F. L., Geology of the Globe Copper District, Ariz.: U. S. Geol. 
Survey Prof. Paper 12, p. 23, 1903. 
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The younger group of metamorphic rocks occurs along the east base 
of the Mazatzal Mountains from Deer Creek northward to the East 
Verde River. These rocks have been described by Ransome* as follows: 

" A t  the base o f  the sed!ment3 is a brlck-red detrltal, rock made  up 
of  flakes of sch!st in an abundant  matr ix ,  apparent ly  also composed of  
minute  ech!~t particles with an occasional g r a i n  of  quartz . . . .  Over-  
lying it without  an.y sharp llne o f  .demarca t ion  is a conglomera te  
about 2 tent th 'ck,  with ~_parse pebbles of  rhyoEte and red jasper  as 
m,,ch as 5 inches in d 'ameter .  The  conglomera te  in turn grades up- 
ward  ~nto quartzite.  T h e  quartz ' re  is very hard and vitreous and  .s 
genera l ly  redd";h or brown.  Much of  it is banded parallel  with the 
bedd 'ng  planes? '  

In another traverse up the North Fork of Deer Creek Ransomer 
describes these sediments again as follows: 

" T h e  first reel< to be secrt in ascendb 'g  the ravine  is a large body 
of  ~uartz!te fc lded  into a sharp an t ' e l 'no  and  :pparent lv  faul :ed  
against  shales on the northweet.  These  shales resemble noth:ng I h:d 
previ,,u~ly eeen in Arizona..  They  are gray-g-een,  weather ing  yellow, 
fa i r ly  hard,  and only moderately  .6ss'le . . . .  '" 

On the "south side of the East Verde River the writers observed a 
thick series of shales cf a dark green to choco!ate-brown color. These 
shales are uniformly fine-gralned, shmvlng no bedding planes, and are 
highl.y indurated. Apparently over these shales is a great thickness of 
greenstones which in turn is succeeded by massive fe!dspathlc quartzite, 
cong!~merate, and then by alternating gray and banded red-brown quartz- 
ite. The uppermost members of the series are beyond the limits of the 
area inc!udcd in this report and were not studied. The total observed 
thicknese h~c~udlng the greenstone is prob:tbly over two th'~usand feet. 

These highly indurated sediments are cut by numerous dikes <f granite 
porphyry, and by masses of hornb%nde diorite. This diorlt~c rock is 
problb'y the same as the h~rnb!ende diorite in the vlcinhv of the Ox 
Bow Mine, which is believed to be pre-Cambrlan; and the sediments 
are therefore also thought to be of pre-Cambrlan age. 

8EDI.\{ENTARY ROCKS 

S3,cal:,zore Cree. r: Sa.vdstoze: As is shown on Plate I, this formation 
occurs as isolated remnants south and southeast of Payson, while to the 
north is a Iarge area partly overlain by the Redwall limestone. 

The .%'cam'we Creek sandstone is generally dull, reddlsh-b~own in 
color, ahh.'.~ugh some buff colored beds are also present. The rock is 
made up of a coarse quartz sand cemented chiefly by oxides of iron 
and carb'.,nate of lime. Cross-beddlng is localh' common and then the 
stratification is not well defined. The bedding planes are more apparent 

~Ran~ome, F. L., Some Paleozoic Sect;ons in Ar izona  and The i r  Corre la t ion:  
U. S'. Geol.  Survey P r o f .  Paper  98, p. 158. ]916 .  

%Ransome, F. L., op. cit. 
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on weathered surfaces than in hand specimens. The rock is traversed 
by numerous joints, and weathers as steep bluffs. Pebbly layers are 
common, but the pebbles rarely exceed one inch in diameter, and con- 
sist of quartz, quartzite, and some jaspers. The upper part of this sand- 
stone in th(- area covered by this report has been largely removed by 
erosion, and where the formation is merlain by the Redwall limestone 
the thickness is seldom over 1 50 feet. 

When a reconnaissance survey of this region was made for the geologic 
map of Arizona this sandstone was correlated with the Upper Cambrian 
Tapeats sandstone of the Grand Canyon section. Within the last year, 
however, Dry. Chas. Schuchert and A. A. Stoyanow have found the 
layers e.f fiuer-gralned material between the pebbly beds to contain bony 
plates of fresh-water fishes. These fossil fishes Dr. Stoyanow* •states 
are undoubtedly of Upper Devonian age. A thorough examination of 
this material will probably lead to the correlation of the Sycamore Creek 
sandstone with the sandy beds at the base of the Temple Butte limestone 
in which Noble t found fragmentary remains of Bot/zrio!eUis , an Upper 
Devonian Rsh. 

A manuskrlpt in which this horizon and its fossil remains will be 
described in detail, is now in course of preparation; and Dr. Stovanow 
will propose the name Sycamore Creek sandstone for this formatio.n. 

Resting whh apparent conformity on the Sycamore Creek sandsto.ne 
are thi,'.-bedded, flaggy limestones. A small area of this limestone is 
shown near the northe'rn edge of Plate I. The lower members of t.his 
fot'matlcn are somewhat sandy and argillaceous, and these impure beds 
grade upward into dense, light-gray and pink limestone. These lower 
beds, usually less than a foot thick, contain but little cherty material, and 
may in part be dolomitlc. Above them the limestone is slightly darker 
gray, compact, and in beds two to three feet thick separated by thin 
partings of shale. 

In these limestones Stoyanow found the following Upper Devonian 
fossils: Spiri /er whitneyi  ~ar. a*Hmasensis, Pac/ayp/~yllurn ¢ooodman~, 
CIadopora sp. The occurrence of this variety of Spirifer, according to 
Stoyanow, suggests a closer relationship of this horizon to the Ouray 
limestone of Colorado than to the Martin Hmestone of southern Arizona. 

Redwa/I  Lib.'est,,he: Immediately above the thin-bedded Devoman 
limestones are rather pure limestones of Misslssipplan age, in which 
Stoyanow found a typical Madison fauna. -The thickness of this forma- 
tion in the area included in this report is approximately one hundred 

~Personal  communicat ion.  

{Noble ,  L. T. ,  A Sect;on o f  the Paleozo:e Fo rma6ons  of the G r a n d  Canyon ar 
the  Bass T r a i l :  U. S, Geol.  Survey P r o f .  Paper  131-B, p. 52, 1922.  
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feet, while in the Mogollon Escarpment the thickness is over JSO feet~ 
showing that the major part of  the formation near Payson hi~s been 
removed by erosion. 

This formation is correlated with the Redwall limestone of  the Grand 
• Canyon• The Redwall limestone as redefined by Noble* is assigned to 
the Mississippian by him, while the Temple Butte limestone and the 
Martin limestone are both Upper Devonian. The limestones near Payson 
are nnfossiliferous, and, although traces o£ organic remains were found, 
they were too fragmentary for determination. It is the writers' belief 
that these limestones are the equivalent of  the lower part of  the Redwall 
limestone, and they are here correlated with that formation. 

T e r t i a r y  Co~glomera t~s  a n d  Si l t s :  Filling the valley between Payson 
and the Mazatzal Mountains, and extending northward as a broad belt 
across the East Verde River, there are two distinct formations separated 
by an unconformity; but, as they are not of  economic importance, they 
were not separated in mapping. 

. l ~ l t  I I i t I 1 
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F i g .  2 . - - S e c t l o n  o f  T e r t i a r y  s e d i m e n t s  o n  t h e  E a s t  V e r d e  R i v e r  s h o w i n g  t w o  

f l o w s  o f  b a s a l t  i n t e r c a l a t e d  i n  t h e  c o n g l o m e r a t e .  

On the East Verde River a consolidated conglomerate is exposed in 
tl~e cliffs which llne the river. The pebbles and boulders making up 
this conglomerate are usually both subangular and rounded, and vary in 
size up to several feet in diameter. These pebbles consist of quartzite, 
limestone, basalt, and other igneous rocks occurring on the drainage area 
of the East Verde River. The interstices between the pebbles are filled 
with sand, and the whole cemented by carbonate of  lime. Friable 
sandstones and sandy silts make up the largest part of  this formation. 
Thln-bedded, fresh-water limestone occurs in the silty beds, and in the 

• N o b l e ,  L .  F . ,  op ' .  e l t .  p :  54 .  
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Plate IV. A . - - T e m ' a r y  sedhnents southwest of  Payson. 

Plate IV. B.--Old stope at the Gowan Mine. These juniper stults have been 
standing for over forty years. Photo by Chas F. Willis. 
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cliff sections along the East Verde River two basalt flows were inter- 
calated in the conglomerates. A section illustrating these relations is 
shown in Fig. 2. 

The  material of which this formation is made up was deposited in a 
temporar)- lake formed by the damming of  the East Verde River by 
extensive flows of  basalt. These basalts appear to have come from some 
vent to the nortk or northwest of  Parson, and were probably extruded 
during the first period of basalt eruption, which Robinson* has shown to 
be Pllocene. This formation is therefore probably Pliocene, and may 
in part be younger. 

Qm~terzzary Gra~'e/s: Resting on the fresh-water llmestones, conglom- 
erares, and silts deicribed above are unconsolidated gravels and sands. The 
pebbles in this gravel are similar to the pebbles in the underlying con- 
glomerate, both in rock composition and texture, and were probably de- 
rived fr6m the same source. The  two formations differ decidedly in 
the degree of  induration; but on weathering resemble each other so 
closely that a separatlon in the field is impracticable. As neither o f  these 
formation:is  o f  economic importance, they were not separated on the 
map accompanying" this report (See Plate I ) .  That  they were deposited 
at different times, however, and possibly with a decided time interval 
intervening, is clearly shown by their relative positions; the gravels 
occupy the ridges, wkiIe where the streams have cut through the gravels, 
the older formation is exposed in the bottoms of  the gulches. In the 
deeper gulches the cofitact between the two formations is an irregular 
one, with many cuts in the underlying soft silts. These cuts are filled 
with. gravel and •sand, and the trenching in these silts suggests old stream 
channels. No fossils were found in this formation, but it is tentatively 
assigned to the Pleistocene. 

IGNEOUS ROCKS 

The igneous rocks in the vicinity of  Parson consist of two we-Cam- 
brian plutonic masses, various basic and acidic dikes, and a greenstone 
(altered andeshe) intercalated in the younger schist series. There are 
apparently no Paleozoic or Mesozoic igneous rocks in t_h_is district; but, 
in the late Tert iary conglomerates and silts are some flows of basalt and 
associated tufts. 

INTRUS [VE ROCKS 
Gra~ite: PlutoMc masses of  coarse-grained red granite occur to the 

southeast and e.~st of  Payson, extending for many miles to the east of 
the limits of  the area included in Plate I. To the southeast the granite 
invades the pre-Cambrian schist series, while to the north and northeast 

*Robinson, H. H-, The S.~n Franciscan Votcanic Field, AHzona: U. S. Geol. 
Survey, Prof. Paper.76, p. 92, 1913. 
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the granite is covered by the Paleozoic formations. The granite is cut 
by numerous fine-gralned aplitic dikes of  a pink color and containing 
essentially the same minerals as the granite. The rock weathers to a 
coarse, granitic soil consisting ot quartz and feldspat:, and exposures o f  
the fresh rock were not seen. 

Megascopically, the rock is pink in color, has a coarse, granitic texture, 
and a uniform grain, and consists essentially of  potash feldspar and 
quartz. On a f resh fracture , sparkling, cleavage faces of  the feldspar 
may be see,l; and a few small flakes of a chloritic mineral, as well as 
oceasi.",nal grains of  magnetite, are ev iden t .  

Under the microscope, the rock is seen to consist essentially of  micro- 
d ine  and quartz, together with a little orthoclase and albite. A few 
shreds of green hornblende and some. muscovite are present, and as 
accessory minerals magnetite and zircon were identified. An elongated 
blue mineral occurs in a grain of  quartz, but the optical properties could 
not readily be determined because of its small size. The  quartz  in this 
rock occurs as clear anhedral grains with irregular trains of  inclusions 
llke a string of  beads. The microeline shows the typical, gridiron struc- 
ture due to a comblnatlofi of  twinning in accord wlth the albite and 
perieline laws. Cleavage is sometimes seen, but usually the mineral i~ 
clouded with kaolinitic dust. A few small, subhedral grains of  ortho- 
clase with the typical Carlsbad twinning occur in the rock, and some 
albite was found: The small amount of hornblende present was of  the 
green variety, and occurred as ragged shreds between other minerals. It 
is strongly pleochrolc and alters readily to a chloritic substance. Musco- 
vite is rare, as is also zircon. The  alteration products consist of  chlorite, 

kaolin,  and serlclte. 
The texture is holncrvstalline and hypidiomorphlc, with a tendency 

towards equlgranularity. The albite and orthoclase were among the 
earlier minerals to crystallize out, and therefore have their boundaries 
more or less well developed; but neither the microcline nor the quartz 
shows any well-defined crystal boundaries. 

The granite, which intru&s the pre-Cambrian schists, and. is therefore 
younger than them, is itself intruded by tile hornblende diorite just west 
of P:~.ys':3n, It has the Sycamore Creek sandstone of Upper Devonian 
age resting upon its eroded surface. It is the oldest igneous rock in 
the district, ,and is probably the same as th.e Ruin granite of  the Globe 
district described by Ransome.* 

H,,r~ibleltde Diorite: This intrusive rock is distributed in a north- 
wes>southeast trending belt, immedi'ately west of Payson, and extends 
from the Gowan Mine on the East Verde River to the Bishop's KnolI 

"~R-nsome, F: L.~ Geology of the Globe Copper District, Ariz.: U. S. Geol. Survey 
Pro:'. P:lper 12, pp. 73-75, 1903. 
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where it intrudes the schist. Along its east boundary it intrudes the 
granite described above, and to the southwestward is covered by the late 
Tert iary sediments. The rock weathers to an olive-drab soil which on 
close examination is found to consist of  altered feldspar and hornblende. 
The  rock is cut by numerous basic and acidic dikes, and near the Single 
Standard Mine by a dike of  fine-grained hornblende diorite. 

The  rock is generally of a dark gray color, but locally, as at the 
Ox Bow shaft, is much lighter colored due to the local abundance of  
feldspar. In a hand specimen the rock is of  a coarse-grained granitic 
texture •and is composed chiefly of hornblende and feldspar. The  horn- 
blende is usually in larger crystals than the feldspar, but the constituent 
minerals seldom exceed a quarter of an inch in length. Wi th  the aid 
of--a hand lens the feldspar is found to show abundant polysynthetic 
twinning, and is therefore plagioclase. The hornblende is nearly black 
and shows the perfect prismatic cleavage intersecting at 124 °. Occasional 
grains of  quartz and magnetite may also be seen. 

Microscopically, the rock is composed essentially of  plagioclase feld-  
spar and hornblende , together with a little quartz and orthoelase and 
rarely a little biotite. As accessory minerals, magnetite, apatite, and 
zircon were observed. The  plagioclase, determined by the statistical 
method, was found to be labradorite; but sections of  the mineral parallel 
to the albite twinning plane show a zonal structure, so the outer portioia 
of  the mineral may be basic andeslne. The mineral is usually cloudy 
due to minute inclusions of kaolin, an alteration product, especially along 
cleavage lines. The  hornblende is of the dark green variety, and is 
strongly pleochroic. The prismatic cleavage is very pronounced. The 
hornblende often contains numerous grains of  magnetite, especially nea~ 
the center of  the crystals, and is unusually free from alteration. The  
quartz occurs interstitially between the hornblende and labradgrite , or 
between different grains of  feldspar. The  quartz is clear, and contains 
only a few minute crystala of apatite as inclusions. The magnetite occurs 
as irregular, more or less rounded grains, sometimes abtmdant in  the 
hornblende. Apatlte is present as short, stout, and well-formed crystals, 
occasionally partlallv enclosed by magnetite or by hornblende; and minute 
crystals were also found in both the quartz and tabradorite. Bioti3te is 
rare, and the few sheds found were of  the deep brown '.'aricty. The 
alteration products are not abundant, and consist chleflv of  kaolin, a 
chlorltic mineral with anomalous interference colors which may in part 
be antigorite, and a few graln~ of epidote. 

The  texture as seen under the microscope is holoerystalline, hypidio- 
morphlc, and granular, with the plagloclase and hornblende showing 
partial crystallographic outlines. Very often the hornblende occurs 
with ragged outlines and partially enclosing other minerals, especially 
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magnetite and apatite. The  quartz was undoubtedly the last mineral 
to crystallize, and occurs interstitially between other minerals. 

This pIutonic mass cuts the granite and the schist, and is therefore 
younger than either of these formations. Just west of Payson the Syca- 
more Creek sandstone rests unconformably on the diorite, which is clearly 
pre-Cambrian; but the time relation of  the diori te  to the greenstones 
intercalated in the younger schist series is not known, for the two rocks 
are nowhere in contact wi:h each 'other. However, since this series of 
sediments does not show any contact effects, it is believed that the diorite 
is the older of the two. 

Basic a.vd Acid:c Dikes: Cutting the granite and the hgrnblende 
diorite are numerous dike~, both basic and acidic in composition. In the 
vicinity of the Ox Bow Mine these dikes generally have an east-west 
or a northeast-southwest trend; but on the western part of  the claims 
of the Bishop's Knoll Mining Company the basic dikes trend nearly 
north-south, while the acidic dikes have an east-west strike. 

The basic dikes with a north-muth strike may be divided into two 
groups, one of which is earlier than the acid{c dikes and one of which 
is later. The members of the older group vary in composition from 
rocks containing about equal amounts of hornblende and plagloclase to 
rocks consisting almost entirely of  coarse-grained, interlocking crystals 
of hornblende. The  younger basic dikes are usually fine-grained, and 
consist largely.of hornblende and plagloclase, with accessory apatite and 
magnetite. At the Ox Box Mine the basic dikes are hornblende porphy- 
rites that consist of porphyritic crystals of  green hornblende in a ground- 
mass of hornblende and plagioclase feldspar, near andeslne in compo- 
sition, together with accessory apatlte and magnetite. Acidic dikes of 
granite or gr-mite porphyry cut the basic rocks. The dikes of granite 
porphyry are usually fine-grained, only slightly porphyritic, and consist 
of quartz, orthoclaee, some acid. plagloclase, and a little biotite and horn- 
blonde aheriqg to ch!orite. Acidic dikes of  the same general compo- 
sition also ct~t the ~reenstones on claims of the Silver Butte Mining 
Company. 

Although these dikes occur within a short distance of  exposures of 
Sycamore Creek sandstone, they were nowhere observed cutting this 
formation, and are probably of we-Cambrlan age. They are, however, 
definitely later th:m the hornblende diorite. 

EXTRUSIVE ROCKS 
Gree,zsto~e: The oldest extrusive rocks found in the area covered 

by this report occur as greenstones which form a rather continuous belt 
along the foot of the Mazatzal Mountains. The greenstones occur in 
the younger schist, underlain by highly indurated shale and overlain by 
quartzites. These greenstones were originally andesitic flows, breccias, 
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and tuffs~ and have a thickness of  over one thousand feet; but in part 
this thickness may result from duplication due to faulting. 

Examined microscopically, these rocks were found to consist ]arge]y 
of  chlorite, epidote, and feldspar, together w i t h a  little kaolin, calcite, 
secondary quartz, and deep red scales of  hematite. The larger porphy- 
ritic crystals of plagioclase are usually in part replaced by epidote, while 
the second generation of  pl.igioclase in the groundmass surrounded by 
chlorite is only slightly altered. The  small crystals of feldspar show 
distinct flow structure. No original ferromagneslan minerals were found, 
and the rocks were probably originally andesltes. 

These rocks are unconformably overlain by the Sycamore creei~ s a n d -  
stone of  Upper Devonian age, and are considered by the writers tO be 
pre-Cambrian. 

O[ivbze Bas,z!t: Flows of  basalt occur along the East Verde River 
intercalated in the conglomerates and silts of  the late Tertiary. The  
rock is dark colored and rather fine-grained; and with the aid of  a hand 
lens olivine and striated plagloclase feldspar may be readily identified. 
These flows are unimportant economically, but have been discussed above 
in connection with the sedimentary rocks. They are shown diagramat- 
ically in Fig" 2. 

STRUCTURE 
Most of  the area covered in this report consists of  massive igneous 

rocks, such as the old granite and the hornblende diorite. In the south- 
east corner of the area, the schists which have been correlated with the " 
Pinal schists of  the Globe region consist of highly folded and contorted 
beds of  sediments. The  younger schists at the base of  the Mazatzal 
Mountains, aIthough highly indurated and partially recrystallized, show 
distlncr bedding-planes, especlally in the 51uartzhes. On the North Fork " 
of Deer Creek Ral:some* found these quartzsites to have been folded 
into an antic!ine with ~tceply dipping limbs. These same beds along the 
East Verde River have a fairly uniform dip of about 20 ° to 25 ° to the 
northwest. The Paleozoic rocks lie nearly horiTontal, and show little 
or no folding. 

Fau l t ing  has been more important than folding in this region, and 
all the veh:s observed occupy fau]t fissures. These faults vary in strike 
from northeast to northwest. In the vicinity of the Bishop's Knoll 
there are a number of dikes treudlng generally north-south or east-west. 
Many of  these dikes occupy fault fis.mrcs, and, along some of  them, 
faulting has taken place after the intrusion of the dikes. This move- 
ment has often thoroughly crushed the rock of  which the dikes are 
composed. 

"~Ransome~ F. L., Some Paleozoie Sections in Arizona and their Correlation: U.S. 
Geol. Survey Prof. Paper 98, p. 15g, 1916. See figure 13. 
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GEOLOGIC HISTORY 

Pre-Cambrialt: The oldest rocks of the district, namely the series 
of sericitic, grecnstone, hornblende, and quaftzitic schists, schistose grits, 
quartzites, and conglomerates, cofistltute a very interesting and intricate 
ancient record. Unfortunately, however, as is so often true of  the 
older pre-Cambrian, this record i.~ only dimly legible, and is generally 
so fragmentary that it is very difficult to read it. 

Microscopic studies of  these schists suggest that they were in part of  
aedlmgntary origin, and in part igneous. But, so far, nothing very 
definite is known of the still more ancient basement upon which they 
rested, or of the lamt mass from which the sedhnents were derived. 
Fluctuating cycles of long-continued continental and marine sedimenta- 
tion, accompanied by igneous extrusions, appear to have obtained over 

• widespread areas. How long deposition continued, or what the total 
amount of the great thickness of  these older rocks was, is unknown; but 
thejr were uItimately subjected to deep burial, followed by dynamic 
metamorphism si~flicient to bring about most o f  their present state of  
recrystallization and schistosity. This change was accompanied or closely 
followed by mountain-making movements and the batholithic intrusion 
of the granite. Next, there ensued a period of  long-continued erosion, 
resulting, probably, in more or less peneplanation, followed by the re- 
sumption of the sedimentatlon cycle and the deposition of  the younger 
pre-Cambrian series. This series seems to have been lald clown during 
another long period of fluctuating cycles of  continental and marine sedi- 
mentatlon. Uplift then again occurred; and mountaln-maklng forces, 
accompan~e d or closely followed by the intrusion of the diorite and 
other dikes, acted to produce the second stage of  dynamic metamorphism, 
which recrystallized this younger we-Cambrlan series. 

Sometime before the dawn of  the Cambrian period there occurred 
another extensive uplift during which the pre-Cambrian formations were 
extensively faulted and tilted. A long period o f  vast erosion then en- 
sued, with the result that the strata were eroded into a peneplain marked 
here and there, however, with monadnocks o f  very resistant rocks. 

Paleozoic: Whether erosion continued o n  through Cambrian time, 
or whether some sediments were deposited then and were comparatively 
soon removed, there is no evidence; but the oldest Paleozoic sediments 
found in the region consist of  sandstones whose upper beds contain 
Devonian fossil fishes, as already mentioned. This sandstone seems to 
have been deposited in part along the shore of  a steadily advancing sea, 
where much of the rounded, coarse, pebbly material was probably derived 
from the thorough reworklng of loose material littered over the old land- 
surface; and part of it may have been deposited by rivers. The fact 

i .  
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that both the sand and pebbles of  the sandstones consis.* almost entirely 
of  quartz and quartzose materials, very resistant to both oxidation and 
attrition, together with the lack of fresh feldspathic materials, indicates 
that the old land surface probably existed during a time of  great aridity; 
and the characteristic red color of  the sandstone is due to iron oxide 
probably derived from gossans of mineralized areas of  the old land mass. 

Neither the Bright Angel shale nor the Muav limestone of the Grand 
Canyon region appears to be represented in the Payson district. Whether 
they pinch out before reaching this far south, or were removed by pre- 
Devonian erosion, has not yet been determined. 

No Ordovldan or Silurian was found in the Payson region, nor does 
there seem to be evidence that any sediments of  those periods were 
ever deposited there. 

The next formation present, younger thar~l the sandstones, is the 
Devonian limestone. Above it is another limestone series correlated 
with the Redwall limestone of  northern Arizona and consisting here of 
Mississipp.lan and Pennsylvanlan strata. These beds are definitely of  
marine oiSgin, and were deposited in quiet waters upon the Cambrian 
continental shelf. 

Sedlmefitatlon probably continued in the region throughout Permian 
time, for Permian beds are well represented a few miles north of  
Payson, along the Mogollon Escarpment, and on the Plateau; but erosion 
has since stripped them from the area considered in this report. 

Mesozoic and Cenozoic: Deposition probably progressed on through 
the Triassic, Jurassic, and Cretaceous, and to some extent into the Ter- 
tiary, for representatives of  these periods are present in the Plateau 
Region farther north. However, Tertiary and Quaternary erosion has 
completely stripped them from the Payson region. Some Tertiary sedi- 
ments are presen~ as local, detrital conglomerates beneath the lava flows~ 
and probably also as part of  the valley filling. 

The Tertiary period in this region, as in many others of the South- 
west, was marked by vigorous erosion, great volcanic activity, and fault- 
ing; and it is •quite probable that continuations of  the lava flows that 
still remain northwest of  Paymn, west o f  Pine Creek, and on much of  
the Plateau, once also covered the whole region. Such Vows so obstructed 
the drainage of  the East Verde River and Tonto Creek in Pliocene time 
that lakes were formed which are evidenced today in the calcareous and 
gypdferous lower beds of  the valleys of  these streams. 

The early Quaternary of  the region probably witnessed some basaltic 
extrusions; but, on the whole, the period has been marked by intense 
erosion and considerable consequent deposition of  detritus in the valleys. 



ECONOMIC GEOLOGY 
M I N E R A L O G Y  

A considerable number of distinct mineral species occur in this dis- 
trict. Same of them, such as the feldspars and hornblende,  are confined 
to the igneous rocks, and have already been described. O t h e r s ,  such as 
epidote or chlorite, occur as alteration products of pre-existing rock 
minerals, but because of their close association with the ore deposits 
may be included in this list. Sulphide minerals like pyrite, chalcopyrite, 
bornite, or galena are of primary character, and were deposited when 
the veins were formed. These primary minerals were later altered 
by oxidation processes to the oxides and carbonates. The  minerals in 
this llst will be described in groups, such as the  minerals containing 
copper, or silver, or lead; and t h e y  will be followed by species that 
are of no economic value, but which are usually found associated with 
t h e  o r e s .  

GOLD MINERALS 

Na~i~,e Gold (Au): Metallic bright yellow flakes in rusty, porous 
quartz. The  gold of quartz veins contains a variable amount of  silvtr, 
and is always of  a lighter color if  considerable silver is present. Small 
flakes of  gold were seen in the oxidized ores from the Gowan, the Ox 
Bow (Atlantis Min ing  Company),  the Golden Wonder,  and the Zulu  
mines. Assays of samples of gold ore from the Payson district show 
only small quantities of silver. The  placer gold on the slopes of  Ox 
Bow Hil l  varies in size from minute flakes to small, flat fiuggets up to 
a quarter of an inch. in length. The  nuggets are of a deeper color than 
the vein gold, and probably" contain little or no silver. The  g'~td in 
the oxidized portions of  the veins was probably derived from auriferous 
pyrite, and this mineral will be more ful ly described under  the iron 
minerals. 

S I LV EI.I. M I N E R A L S  

Native Silver (dg):  Metallic silver-whlte flakes or wire, but may 
be tarnished brown or gray. Wirc silver is reported to have been found 
near the surface in the oxidized portion of the orc-shaot at the Silver 
Butte mine. This  metal was not seen in specimens collected during 
this examination, and apparently is relatively rare in the district. Small, 
but variable, amounts of silver occur with gold in the quartz veins, and 
it is an imp.ortant constituent of  the galena and tetrahedrite ores at the 
Silver Butte Mine.  

Cerargyrite (AgCI): Usually massive and resembling wax; often in 
crusts; also known as hornsilver. Color variable, usually grayish green;  
upon exposure to light, turns violet-brown. Th e  mineral  was reported 
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to have been found associated with native silver in the open-cut work- 
ings of the Silver Butte Mine,  The  mineral is rare in this district, 
and none was seen by the writers. 

LEAD MINERALS 

Gale¢za (PbS): Metall ic;  color iead-gray; usually as crystalline 
masses with good, cubic cleavage; intergrown with other sulphldes. The  
ml,mral was found only at the Silver Butte Mine,  associated with pyrite, 
chalcopyrite, and the oxidation products of lead and iron minerals. This  
mineral probably" carries some silver. 

Angle~ite (PbS04): The  color of the mineral in specimens from 
this district is light to dark gray, and it occurs as a dull-lustered, crystal- 
line mass surrounding galena. It alters to cerussite, the carbonate of  
lead. T h e  mineral is not  common in the district, and was found only 
at the Silver Butte Mine.  

Ceruzite (PbCO;~): Colorless to white or gray, sometimes blue or 
green due to copper salts. T h e  m i n e r a l  occurs ~.n crystalline masses 
surrounding anglesite, the sulphate of  lead, from which it was derived. 
It also :occurs as colorless crystals in cavities. The  crystals are glassy 
with a ' f a in  b silvery sheen on the surface. It  is rare in the district, and 
was found only at the Silver Butte Mine.  

Massicot (PbO): The  mineral  occurs as an earthy, yellow powder 
associated with other oxidized lead minerals; it is sometimes greenish 
due to the presence of c'opper, or reddish when it contains oxides of  

i ron .  The  mineral, rare in the district and not an important constituent 
of the ores, was found only at the Silver Butte Mine.  

Cu?rodesc!ozzite ( 4 .RO.V20~ .H20 ,R~Pb  , Zn,  Cu) :  Color clark brown 
to black. Occurs as velvety crusts. Copper replaces some of  the lead and 
zinc in the molecule. The  mineral was found associated with. copper 
ore in the Ox Bow Mine  and also at the Zulu Mine.  It  is rare, and not 
of economic importance. 

W,dfe,ite (PhMoO~): Color orange-yellow. Th i s  mineral usually 
occurs as glassy" crystals, but the only specimen found in this district 
occurred as scales on a fracture plane associated with cuprodeseloizite. 
The  chemical and physical properties corresFond to the mineral wulfe-  
hire. It was found only at the Ox Bow Mine.  

COPPER MINERALS 

C/aa!copyr#e (CuFeS.,): Metallic, color brass-yellow; usually mas- 
sive. This  is the chief sulphide in the copper deposits. It occurs asso- 
ciated with bornite on the claims of  C. Harrington and also on claims 

o f  W. A. Cain. Chateopyrite was also seen with pyrite and galena, irt 
the ore from the Silver Butte Mine.  A little chalcopyrite was found with 
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pyrite at the Bishop's Knoll. The  copper minerals of  many of the gold 
veins were probably derived from chalcopyrite by oxidation processes. 

Bor~ite (CusFeS4): Metallic; color pinchbeck-brown on fresh frac- 
ture; tarnishes readily to peacock colors. The  mineral was found• only 
on claims of  W. s ~  Cain. Here it surrounds grains of  chalcopyrite. 
The  mineral is probably primary, but may have been deposite~)by d e -  

,~--; ~ * a ~ c ' ~ k  ~ 7 ~ i 0 - ~  ~ ~ 

scending acid solutions. -- -"-" 

Tetra/zedrita (CusSbzSr): Metall ic .  Color lead-gray; usually mas- 
sive. This mineral is the Chief constituent of  the ore in the Silver 
Butte Mine, and is reported to carry considerable silver. The  tetrahedrlte 
occurs in a gangue of  calcite and quartz. In polished surfaces, the min- 
eral was found as irregular grains in galena. 
Cove/lite (CuS)):  Metallic;  crystals usually are thin, hexagonal plates; 
color indigo-blue. Turns purple when moistened. Cove!llte occurs 
as a microscopic constituent of  the ores in specimens from the Silver 
Butte Mine,  in specimens from W. A. Cain's claims, and probably 
elsewhere. A t  the Silver Butte Mine it replaces galena, chalcopyrlte, 
and tetrahedrlte. At Cain's claims the mineral replaces bornlte. The  
covellite in these specimens Was formed by supergene enrichment.* 

C,~alcoci~e (Cu2S): Metallic; dull when tarnished; color dark lead- 
gray to black when earthy or tarnished; usually massive. The  mineral 
occurs in a vein at the Bishop's Knoll.' In other parts of  the district it 
is found as a microscopic constituent of  the ores, especially in the ore 
from the claims of  W. A. Cain. The  mineral is supergene in origin, 
and is not important economlcally in the Payson district. 

Malacfiite (Cz~COaC~(OH)2): Dull to glass),; color bright green; 
usually radiating-fibrous. This green basic carbonate of  copper was 
found in practically all the deposits examined. At the Silver Butte Mine 
it occurs as stout, prismatic crystals embedded in porous quartz. In the 
gold-quartz veins it occurs in small, radiating-fibrous masses associated 
with limonite and chrysoc011a, and occasionally with aznrite. 

Azurite (2CtLCO3.Cu(OH)2): Glassy to dull;  color deep azure 
blue. Crystals are rare in this district and the mineral occurs only as 
crystalline masses at the Sih'er Butte Mine, at the Golden Wonder, and 
at the Bishop's Knoll. Like malachite, it is associated chiefly with earthy 
limonlte. 

CArysocolla (CztSiOa.2H20): Dull or waxy to glassy; color bluish- 
green to sky-blue. Chrysocolla was found at all the properties contain- 
ing copper mlneraIs, and is usualIy associated with Iimonite, quartz, and 
malachite. It is not an important constituent of the ores. 

~A term applied to-orea or ore minerals that have been formed by generally 
descending" waters. (Ransome, F. L.~ Prof. Paper I1!~, U. S. Geol. Survey). 2k~- 
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Dio21ase (H2CuSI04): Glassy. Color emerald green; usually as 
crystals. This mineral was found at the Ox Bow Mine as small, prismatic 
crystals on limonlte, and associated with malachite and chrysocolla. 

IRON MINERALS 

Pyrite (FeS...): Metallic;  color pale braes-yellow; usually as crystals 
in ~ e  quartz-veing brat-also as crystalline masses in the lead and copper 
ores. May tarnish to brass-yellow, but is harder than chalcopyrite. In 
those quartz veins that have been mined to the ground-water level, pyrite 
is the most important constituent of  the ore, and, since the ore is not 
free milling, the gold probably Occurs in this mineral. It is usually 
found in the quartz  veins with chlorite. In the lead and copper de-  
posits it occurs with the sulphides of  those metals. 

Hepzatite (Fe.,O:~): Dull (usually) to metallic; color brick-red to 
dark-red; dark gray when metallic; usually earthy in this district. The  
m~neral occurs at all the deposits examhaed and is especially important 

.iia the gold veins, where it is associated with limonite and quartz and 
often carries flakes of  free gold. This is one of  the most important 
minerals i n t h e  district, as where this mineral is abundant the gold values 
are higher.  

LimoMte. (2Fe~O~.3H20): Dull;  color varies from ocher-yeliow to 
dark brown. Limonite is one of  the most important constituents of the 
oxidized portions of  tee gold veins. Gold occurs in this llmonlte in 
small flakes; and the more abundant the limonlte, the higher is the gold 
content of  these veins. In the Ox Bow Mine, limonite occurs as a pseu- 
domorphic replacement of  pyrite. At the Silver Butte Mine, the limon- 
ite in the oxidized ore is associated with the oxidized minerals of lead 
and copper. 

GANGUE MINERALS 

Quartz (Si02): Glassy; colorless to white; six-sMed crystals and 
crystalline masses. The  primary ore of  the gold veins consists of  white 
quartz with scattered grains of  pyrite and occasional grains of  chalcopy- 
rite. Near the borders of the veins the quartz often contains consider- 
able dark green chlorite. In the oxidized portions of  these veins the 
pyrite has been changed to Iimonite and hematite, and, where some of  
these constituents of  the pyrite have been carried away by sotutlons, the 
quartz is rust), porous, and open-textured. Quartz also occurs with the 
lead ore, and to a lesser extent with the tetrahedrite ore. At the Ox 
Bow Mine, some barreh quartz in the hanglng-wal! is unusually clear 
and occurs as inward-projecting crystals up to an inch in length. 

Caldte (CaCOs): Glass),; colorless to white, with a flesh t int;  in 
crystalline masses. Calcite of  a flesh-colored tint_occurs with barren 
quartz in the Ox Bow Mine. Here it fills the center of  the vein be- 
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tween the crystals of quartz projecting from bath walls. In the ore 
from W. A. Cain's claims it is associated with quartz, epidote, and garnet. 

d~kedxe (2CaCOa.MgCOa.FeCOa): Glassy to stony; color white; 
crystalline masses. This mineral occurs only at the Silier Butte Mine, 
where it is associated with the tetrahedrite ore. Specimens of this min- 
eral, lying on the dump for a few years, have turned brown because 
of the oxidation of the iron in the ant:trite molecule. 

Fluorite (CaF.,): Glassy; co]or violet-blue; crystalllne masses. The 
mineral vbas found associated with epidote as a vein in a fine-grained 
diorite dike. The specimen in which this mineral was found came 
from the shaft of the Ox Bow Mine. 

Gar~aet (CaaFe.. _, (SiO,)a, ~'ar:;etv atzdradlte): Glassy; color vellowlsh. 
brown; commonly as crystals. Garnet was found intergrown with epl-  
dot-e , calclte, and chalcopyrite in I-{arrington's clalms near the East Verde 
River. 

Epidote (HCa~ (A1, Fe):, SiaOza): Glassy to dull;  color yellowish 
green; prismatic crystals and cwstalllne masses. Epidote occurs with 
garnet, as mentioned above. At the Ox Bow Mine, the mineral lines a 
veinlet of fluorite. It also occurs in the schist at the Bishop's Knoll, 
and is a common constituent of the dike rocks, especially where they 
have been altered by hydrothermal solutions. 

Chlorite (Complex hydroz~s silicate of znaglzesia, iron, and ah~mina): 
Usually dull;  sometimes pearly; color dark green; usually as foils of 
cleavage flakes. The mineral is commonly associated with the gold- 
quartz veins. It also occursin the grcenstones at the Silver Butte Mine. 

Sericite (H.,KAI., (SiO,,)a): Pearly to dull; colorless to white; 
usually as small micaceous flakes. The mineral is a common constituent 
of 13ract'ically all the deposits examlned , except those on the East Verde 
River. It occurs as an alteration product o£ the wall-rock, especially at 
the Ox Bray and the Silver Butte mines. 

Koa/iMte (H~AI.,Si..Ov): Dull;  color white; earthy to scaly. Kaolin 
is a common constituent of most of the deposits examined~ and was 
probably formed from sericlte during the oxidation of the ores. 

Barite (BoSOm): Glassy; color white to flesh; heavy; crystalline ~' 
masses. A vein of barite was seen a few hundred yards south of the 
Zulu claim; and another vein occurs in schist at the Bishop's KnoI1. 
These veins are only a few inches wide, and are not commerda]ly val- 
uable. 

ORE DEPOSITS 

HISTORY OF MINING 

Much of the early mining history contained in this report was fur- 
nished the writers by Mr. Wm. Craig, a pioneer of the early days when 
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the gold properties were most active, who has been a resident of Payson 
for tite past forty-five years. 

According to Mr. Craig, the earliest locations in the district were 
made about 1875-76 by AI Sieber, an early-day scout. Associated with 
Sieber were Wm. Moore and a man known as St. John. These men 
located the Ox Bow Mine. During the year 1877 the Golden Wonder 
Claim was located by Nash and Moore, and during the latter part of 
this year these men also located the Soldier Boy Claim. The Gowan 
vein was located in 1878 by Messrs. Gowan, Samuels, Rouse, Bacon, and 
8now. This property now consists of eleven claims. 

About 1877 or 1878 two men, House and Rouse, located some silver 
claims on an iron-stalned gossan in the foot-hills of the Mazatzal Moun- 
tains. This property is nmv owned b?" the Sih'er Butte Mining Cam- 

pan}'. The Zulu Claim was located by Sam Hill and a man named 
Smith in 1878. These locations covered practically all the prominent 
outcrops of quartz veins in the district. 

With free got d visible in abundance, and an ore readily amenable 
to treatment by amalgamation, the fame of the district spread rapidly. 
In 1881, d{:er three hundred men were employed in the various mines 
of the district, and new settlers were arriving daily. These men came 
chiefly from California and Nevada where they /-tad worked the gold 
gravels and quartz veins. 

To the southwest of Payson are the rough Mazatzal Mountains; and 
to the south and east are the deep canyons of the Tonto Basin. This 
rough country was a natural rendezvous for the Apache Indians, who 
were more or less a source of annoyance; but, although lonely ranches 
were frequently raided and the ranchers murdered, the miners were 
never actually molested. These e:~rly settlers, however, lived in con- 
stant fear of a raid until the Indians were finally subdued by Major 
Chaffee who drove them northward over the Magollon Escarpment. 

Many of the quartz veins occur in a coarse-gralned diorite which 
weathers readily and leaves the veins outcropping prominently. In the 
early days, the surface ore was collected, hauled on burros to the East 
Verde River, and worked in arrastras. No fire assays were made, but 
he grade of the ore was determined by grinding it in a mortar, washing 

tbe materia! in a miner's pan. and then r, otin~ the length of the ;tr;ng 
of colors. No records of production from the different mines were 
kept, and it is not known how much gold was produced. 

In the early days machinery for the mines and mills o~" the district 
was purchased in San Francisco, shipped t o  Guaymas, Mexico, and 
thence up the Gul f  of California and the Colorado River on lighters to 
Yuma. From Yuma the machinery was hauled across the desert to 
Phoenix, and over the Mazatzal Mountains by way of Reno Pass to 
Payson. 
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Activity in the district gradually died out, and by 1886 practically 
all the properties were shut down. Operations were more or less spo- 
radic, depending on new or rich strikes, until about 1895, when re- 
newed efforts were made to work the closed or abandoned mines. This 
active work continued for over two years, but since then very litt le 
productive work has been done. In recent years, especially since 1918, 
the Atlantis Mining Company has been working the Ox Bow propert F. 
Sinall-scale operations have been carried out in a few other parts 0f the 
district, and the:," are described later in this bulletin. 

Thus far, the mining operations have been confined entirely to the 
gold veins; but, M t h  the discovery of  disseminated copper ores near 
Globe, a number of locations were made in the schist belt south of 
Payson and near the Bishop's Knoll. These locations were chiefly on 
small stringer veins in the schist, showing stains of  copper salts at the 
surface. In 1916, several claims were located on this schist belt by 
Ed. Simanton, W. A. Cain, and Win. Brown. Others also located 
claims there, and out of  the consolidation o f  all these iholdings the 
Bishop's Knoll Mining Company was incorporated. 

GOLD VEINS 
The gold veins are by far the most important mineral deposits of  

the district. The metal production, except for a comparatively small 
amount of silver and lead from the foot-hills of  the Mazatzal Moun- 
tains and a little placer gold from Ox Bow Hil l ,  has been from this 
type o£ deposit. So far as the writers were able to determine, no copper 
ores have been shipped from this d~strict; but the concentrates f rom 
the quartz • veins carried a little copper, chiefly as chaleopyrlte, and the 
oxidized silver and lead ore carr ied copper carbonates. 

The quartz veins vary in strike from N. 15 ° W. to N. 65 ° W., 
and the dip is usually to the northeast. An exception is the Ox Bow 
vein, which will be described more ful ly  later. The  veins occupy fault 
fissures, and the movement has produced a crushed, zone from a few 
inches to several feet in width on both sides of  the vein. There  has 
also been renewed movement on these fault fissures, in part later than 
the oxidation of  the ore. It was these exposed portions ok" the veins, 
together with. the float which occurred near them, • that were collected 
by the early settlers and hauled by burros to the rivers, there to be 
worked in arrastras. T h e  veins vary in width from a few inches to 
six feet in the Ox Bow Mine, and a maximum width of  twelve feet has 
been reported for the Gowan vein. Most of  the veins are two feet 
or under in width, especially the Zulu, Golden Wonder, and Single 
Standard. Near some of  the gold veins, notably the Ox Bow, Gowan, 
and Zulu, are dikes of  granite porphyry which may bear some relation 
to the genesis of these ores. 

~ . ,  'i~ ~ 
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The  oxidized portions of  the veins are rather porous, and consist of  
quartz with considerable hematite and limonite. Cavities with a cubical 
outline and with striations on the wall suggest that they were originally 
occupied by cubes of  pyrite. Other cavities in this porous ore contain 
nests of  small radiating crystals of quartz, and were probably never 
originally occupied by sulphides. Some portions of  the veins are more 
massive quartz with only a small amount of  hematite and limonite, and 
are of  lower  grade than the honey-combed variety. Locally the veins 
carry oxidized copper minerals, usually chrysocolla and some malachite, 
and massive dark brown limonite is then abundant. The oxidized 
copper minerals occur as irregular bunches, and are localized chiefly in 
the wider portions o£ the Veins. They are reported to carry good gold 
values. The  go ld  occurs free in the oxidized portions of  the veins, 
and is often visible to the naked eye. A vlal of placer gold panned 
by Mr. Boozer contained small flat nuggets up to a quarter of  an inch 
in width. 

The  oxidized ore from the Ox Bow Mine carries from $5 to $80 
per ton in gold and silver, and wilt average between $35 and $45. In 
the Gowan" vein values up to $I00 or more per ton were reported. 
The  ratio d f  gold t o  silver is unknown; but, from the information 
given the writers, the silver is believed to be l o w .  

In this district the water-table is close to the surface, and some of  
the mines which are now idle have standing water in the lower work- 
ings. Some ore from below the water-le.vel was found on the dump 

a t  the Golden Wonder Mine. This consisted of rather massive quartz 
with considerable pyrite and a little chalcopyrlte; and that portion of  
the vein which was near the wall-rock contained considerable dark green 
chlorite. This is undoubtedly primary ore, and is said to carry ]e.~ 
than $20 in gold and silver per ton. 

The  wall-rock, which is generally diorite, is altered for a distance 
of  several feet on either slde of  the veins to chlorite, sericite, and see- 
ondar}" quartz: In the Ox Bow Mine some of  the kaolin found was 
probably derived from the sericlte. A number of mines have been shut 
down for some time and are inaccessible. At these mines only the sur- 
face could be studied, and the alteration produced by the mineralizing 
solutions was masked more or less by surface weathering. 

COPPER. DEPOSITS 
The deposits in which copper is the most important constituent con- 

sist of ]enticular masses of tetrahedrite in greenstone; disseminations 
of  chalcopyrlte and bornlte in greenstone; and disseminated pyrite, 
chalcopyrite, and chalcocite in schist and along basic dikes. 

The  deposit containing tetrahedrlte is in the foothills of  the Mazatzal 
Mountains, on claims held by the Silver Butte Mining Company. The  
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ore occurs as irregular masses usually lentlcular in shape, and along a 
fault in the greenstone. This fault strikes nearly eas:-west, and dips 
steeply to the north. A drift has been driven for about sixty feet along 
this fault, and the vein has pinched down to a few inches of ankerite 
with no tetrahedrite visible. The ore-shoot is apparently confined to 
a length of sixty feet on the fault, and was reported to have had a 
maximum width of seven feet. The ore consists of tetrahedrite in a 
gangue of quartz and ankerite. No analysis of this carbonate is avail- 
able, but qualitative tests show it to contain considerable ferrous iron 
and magnesium. The tetrahedrite is reported to carry good "values in 
sih'er. The ore in the discovery shaft consisted of oxidized lead, silver, 
and copper minerals, with occasional kernels of unahered galena. This 
oxidized ore was largely lJmonite and quartz with a little manganese 
oxide, and was mined for its silver content. N o  galena was found 
with the tetrahedrite, and that portion of the mine where galena and 
tetrahedrlte might occur associated is inaccessible. 

A little copper occurs on the claims located by Mr. C. Harrlngton 
near the East Verde River. Here a vertlcal fault with a N. 4-3 ° E. 
strike cuts the greenstone. "/"he copper mineralization is found in the 
fault breccia and in the wall-rock, and consists of a little pyrite and 
ch'~lcopyrlte in a gangue of quartz. The wall-rock has been altered to 
garnet, epidote, calcite, and quartz. A little specularite was also frmnd, 
and chalcocite was seen in a thin section; but theenrlchment  of copper 
has been slight. 

Adiolnlng Harrlngton's claims on the southwest is a prospect lqcated 
by Mr. W. A. Cain. Chalcopyrhe and bornlte with a llttl~ chalcocite 
occur both in greemtone and in quartzite, but not along any well-defined 
fissure. The mineralization has been slight, and the wall-rock is altered 
to epldote, chlorite, and quartz. 

At the Bishop's Knoll, copper carbonates are common along the b'~rders 
of some of the basic dikes. A little pyrite, chalcopyrlte, and chalcoclte 
were also seen. The gangue is chiefly" quartz and calcite with a little 
llmonite. Pyrite and chalcopyrite were also found in a fault fissure 
in the schist, but the mineralization has been dight. Most of  the fissures 
carrying copper carbonates hav.e an east-west trend. 

PL-~.CEKS 

Although the quartz veins show free gold at the surface, placers are 
not common. One short tributary of the East Verde River drains the 
region in which mast of the gold veins occur; yet the prospectors of 
this district state that no placer gold has been found in it. Placers, 
however, have been worked in a small way for a number of years below 
Ox Bow Hill, but only during the rainy season when water is available. 

"1 
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These gravels are only worked sporadically, and yield but a few dollars 
per day. On the slopes of Ox Bow Hil l  immediately below the outcrop 
of the vein, Mr. Boozer panned about an ounce of gold. Some of this 
consisted ot" rather coarse particle~, and was washed from the thin layer 
of s0il covering the hillside. He states that any pan of this dirt from 
the dope below the vein will show a few colors. 

ENRICHMENT 

As ha~ been stated, few, i f  any, assays were made of the ores during 
the earl)' days when mining activity w~s at its height. The  oxidized 
ores, according to alI reports, carried considerable free g~Id. The old 
pioneers who have •been in this district since the early days all agree 
that the ore often ran over $100 per ton in gold and silver; and at 
the O.; Bow Mine the ore assayed as high as $80 per ton, The fact 
that a number of the mines now idle had reached the water-level is 
suggestive, and the general absence of placers is also important. At 
the water-level the tenor of the ore dropped to less than $20 per ton, 
sulphides became more abundant, and, finally, the gold and silver could 
not be recovered by amalgamation. • This last mentioned fact waul.d 
su~eest that t he  gold in the unoxldized ores is in the mineral pyrite. 
Unfortunately the mines that have reached the water-level are now 
inaccessible, and the reported decrease in values could not be checked 
by samples and assays. 

No manganese minerals were found in the gold. Veins of the Paysoa 
region, although manganese dioxide may be present in small quantities. 
Generaqy, deposits which have given rise to placers, or whose outcrops 
are rich in gold, are not llkely to be manganiferous; and consequently 
tl~ey are not extensively enriched. It is not impassible that reagents 
oth':r {har~ manganese may take gold in solution; and Ransome'* has 
noted the occurrence of wire gold on oxidized copper ores in the original 
Old D~mlnion Mine, about four miles north of Globe, with apparently 
no manganese minerals present. 

S'mae enrichment may also have taken place by the removal of value- 
less material, as suggested by Rickard.t The oxidized ores are gen- 
erally rather p~rous and cellular, and contain considerable limonite and 
hem,.ti:c. ~-r~xv i~.,:ch of c!l;.~ po,'e-spa~e is origin:d in the 'c~n, a~.d 
h'~w much is due to the removal of sulphides by solutions is unknown. 
However, it is not believed that much enrichment of the gold has 

taken place by this process. 

~PersonaI commun-cat{on. 

~R'ckmrd, T. A .  The Formation of Bonanzas in the Uoper Portions of Gold 
Veins: Am. Inst. Mha. Eng'.) Trans.) vol. 31) pp. 198-220, 1902. 
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It is difficult to reconcile the idea of  rich gold in quartz at the 
surface, in part as float, with the absence of placers. It would seem 
that this float would eventually reach the stream-bed% and, on disinte- 
gration by geologic processes, liberate the gold to form placers. From 
the reported absence of  placers other than below the Ox Bow Mine, it 
may be inferred that the tenor of the gravels was too low to be worked 
profitably. In the general absence of positive evidence to the contrary, 
it is the writers' belief that the enrichment of gold in these veins has 
been slight; and the high values reported may be due to the localiza- 
tion of gold in definite ore-shoots. 

The occurrence of  velnlets of  chalcocite and cov-ellite traversing born- 
ite and chalcopyrite in specimens of ore from the claims of W. A. Cain, 
suggests a supergene origin of  these minerals by downward enrichment. 
The chalcocite at the Bishop's Knoll Mine occurs only near the surface, 
and, where workings extend deeper on these deposits, only •pyrite and 
a small amount of  chalcopyrite are found. This chalcocite was probably 
also formed by supergene enrichment. The increase in grade of  the 
ore in the copper deposits by enrichment, however, has been slight; and, 
so far as the writers know, has produced no large or workable orebodies. 

AGE AND PROBABLE ORIGIN 

Areas of the Upper Devonian Sycamore Creek sandstone in the vicinity 
o f  Payson are small and scattered, and quartz veins were nowhere ob- 

served cutting it, nor was the sandstone stained by the salts of  copper. 
Here, as in the vicinity of  Jerome, this sandstone is generally heavily 
stained by iron oxide. At Jerome, the gossans of the great copper de- 
posits may have furnished much of  the iron coloring this sandstone, and 
this may be true to some extent for the Payson district. 

The hanging-wall of  the Gowan Mine consists of  blocky and brec- 
elated Sycamore Creek sandstone which has been displaced by  a fault for 
at least one hundrcd feet. Nowhere in the hanglng-wall were stringers 
of  quartz from the main vein found, and the alteration was too slight 
to suggest the action of  hot, primary solutions. 

On the basis of  the observations cited above, and in the absence of  
any 3efinlte evidence to the contrary, the deposits are tentatively believed 
to have been formct during pre-Cambrian time. Very likely they were 
formed when the large orebodies of  copper at Jerome were deposited. 

The complex of basic and acidic dikes in the hornblende diorite at 
the Ox Bow Mine and at the Bishop's Knoll has been described above. 
Dikes of granite porphyry were also seen at the Zulu and Gowan mines, 
and the greenstones of  the MazatzaI Mou.nta~ns are cut by a number 
of dikes of this type of  rock. The intrusion of these dikes was probably 

'~ 4 " %  i 
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the last phase of igneous activity preceding the formation of  the veins. 
As these dikes have been altered by the mineralizing solutions, and as 
*hey often occupy faults or planes of weakness in the surrounding rocks, 
they may have acted as channels along which the ho t ,  ascending water 
rose and deposited their load of mineral matter. The  source o f  these 
solutions was undoubtedly deep-seated; but until more explo/'atory work 
has been clone in the district it will be impossible to assign the origln 
of these solutions to any definite phase o f  igneous activity. 

"i 
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M I N E S  AND PROSPECTS 

OX BOW M I N E  

This  mine ~s owned bv the Atlantis Min ing  Company, whose hold-  
ings here consist of  two patented claims, the Golden Wreath and the 
Ox Bow, and fourteen unpatented claims. The  company was incor- 
porated in the Stare of Rhode Island in 1917. The  property is seven 
miles south of Parson and within a few hundred yards of the i~,oosevelt- 
Pavmn Highway. The  Ox Box'," Claim was located about 1876 by A1 
Sieber and associates; but no real attempt was made to develop the 
property unti l  it w:~s taken over by the present company. No reco~-I 
of production is available. Supplies, except, timber, are hauled from 
Globe, t imber is purchased from the sawmills east of  Payson, and in 
1918 cost $48 per thousand feet B.M., delivered to the mine. 

The  surface rock in the vicinity of  the mine is a rather uni form-  
textured, coarse-grained h.omblen:le diorite. The  diorite has been cut 
by a complex of  dikes, usually with an east or northeast trend, and 
varying in 'Width from a few inches to fifteen feet. They  consist of  
fine-grained, occasionally slightly porphyritic hornblende dlorites, and 
a large dike. of  rhyolite, highly altered. 

The  vein occupies a fault fissure, and takes an unusually curved course 
resembling an oxbow, from which the name of the mine originated. 
Its shape is shown in Fig. 3. At the portal of  the main adit the vein 
has a width of  about four feet which increases to a maximum of  six 
feet. The  wider portions are more porous, contain more hematite and 
limonlte,  and carry higher values in g'~ld and silver. Where the vein 
narrows down to a width of  only a few inches, the fracture is occupied 
by quartz crystals w h i c h  have grown inward from each wall. The  
center of the vein is sometimes occupied by coarsely crystalline calcite, 
and these narrow portions of  the vein are to O low-grade to mine. Nar-  
row stringers from the main vein extend into the hanging-wall, and, 
average about two inches in width. These velnlets are also barren. About 
two hundred feet from the portal of  the adlt, the vein splits; but 
the two portions join again, fifty or sixty feet farther on. The  water- 
table in the sh.:ft is ab,'ur 17~ fee: below the call:r,  or a b o u t  
one hundred  feet below the adlt level. A considerable tonnage of  free 
mil!ing ore averaging between $35 and $45 per ton has been developed. 

At the time of the writers' visit the property had been partially de- 
veloped by a 2-compartment shaft sunk to a depth of 176 feet, and 
an adit driven somewhat over five hundred feet along the vein. A 
lower adlt has a length of  forty feet. Three  raises have been put up 
from th.e main ad.it to th.e surface, and some stoping has been done 
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Fig'. 3. Plan o£ the Ox Bow veirL as ezposed on the Ox Bow and Golden 
Wreath claims. 

from tIle:'e raises. On the surface, numcrous pits and trenches have 
been dug to expose the outcrop o f  the vein. 

In the shaft house is a 12 x 7/3/4 x 12 Chicago Pneumatic Tool Com- 
pany compressor, run at three hundred revolutions per minute, and a 
Fairbanks-Morse 9 x 12 hoist. The  water in the shaft is l i f ted by a 
2-stage centrifugal pump. South o f  the shaft i~ a well-equ!pped black- 
smith shop. 

/ 
/ 
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The remodeling o f  the mill had been started, and when completed 
the flow-sheet will  be as follows: 

Orebin 
4. 

Dodge crusher (to 1.I~ " )  
$ 

Challenge Feeder 

Gibson Mil l  (25 ton cap.) 
$ 

Gibson amalgamator 

4- 
Gibson concentrator 

G O W A N  M I N E  

During th e early days th is  was the most famous mine ~n the dlstr~ct 
and the largest producer. It was located in the late sevent{es and 
worked steadily during the years 1880, 1881, and 1882. After  this 
time the mill  was run chiefly on custom ores. 

The property consists of  eleven patented claims, and is located on  
the west side o f  the East Verde River. The  foot-wall o f  the vein 
consists of  altered hornblende diorite invaded by granite porphyry. 
Resting on these igneous rocks is the Sycamore Creek sandstone, which 
in the hanging-wall has been dropped a maximum vertical distance 
of  one hundred feet. This  faulting is believed to be later than the 
formation o f  the ore. The  vein strikes N. 15 ° W., dips 32 ° to the 
northeast, and has a maximum width of  twelve feet. The ore lying 
on the dump consists of  more or less cellular quartz heavily stained 
with iron and occasionally with copper; some free gold is also visible. 
Specimens containing pyrite and chalcopyrlte probably came from below 
the water level. 

The  flat-dlpplng Vein was stoped for a distance of  a hundred feet 
along the dip of  the vein, with the lower twenty-five feet of  this work 
extending b e l o w  the p.resent water-level. Old round timbers placed 
in the mine forty years ago still support their load. T h e  distance that 
the property has been developed along the vein is unknown, for these 
workings are now inaccessible. The  mine has been idle for a number 
of  years .  

An old stamp mill ,  now in a dilapidated condition, treated custom 
ores long after the Gowan Mine  was sh.ut down, and stands today as 
a relic of  the pione.er days. 
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G O L D E N  W O N D E R  M I N E  

At one time an active rival of  the Gowan both in production and 
richness of the ore, the Golden Wonder today is also idle and has been 
shut down for a number of  years. The  Golden Wonder Claim was 
located by Nash and Moore about 1877.  This claim and two addi- 
tional ones are now owned by the Chilson brothers. 

The property is situated on the southwest side of  a ridge separating 
Paymn from the East Verde River, and is about six miles from the 
town. The surface rock is h igh ly  altered hornblende d ior i t e ,  and no 
exposures of  the vcln were visible. T h e  vein between the two shafts 
strikes northwest and has a nearly vertical dip. It is reported to have 
a maximum width of  four feet. The material on the dump resembles 
the ore from the Gowan, but contains considerably more copper car- 
bonate. When mining operations reached the water-level, sulphides 
became a more abundant constituent of  the ore and the gold could not 
be extracted by amalgamation. 

The mine was developed by two shafts several hundred feet apart. 
These shafts are filled with water to within about eighty feet of  the 
surface, but are reported to have been sunk to a depth of  three hundred 
feet. Considerable drifting along the vein was done, and also much 
stoplng. 

An old mill is still standing on the property'. The  ore was fed from 
a Dodge crusher to a battery of  two stamps; from the plates it passed 
to a vanner. The  concentrates from the runner were sacked and shipped 
to a smelter. 

SINGLE STANDARD M I N E  

About a mile west of  the Golden Wonder  is the Single S tandard  
Mine. This mine is also idle and the workings are inaccessible. 

Both walls of  the vein are hornblende diorite, and this rock is clot 
by later dikes of fine-grained diorite. T h e  strike of  the vein is N. 65 ° 
W. and the dip is 55° to the northeast. Where exposed a t the surface 
the vein has a width of  twelve inches, and c0nslsts of  more or less 
massive quartz with some" hematite and llmonlte. 

An inclined shaft was sunk on the vein, but is now entirely caved 
in; an adit driven from a point on the hillside below the shaft is 
also caved. 

Z U L U  M I N E  

The Zulu Claim was located by Sam ~111 in 1878, and is now owned 
by Win. Craig of  Payson. The  mine is abouf two miles southwest of  
the Ox Bow and is reached by a branch road about four miles long 
from the main Rooseveh-Payson Highway. 

• ::i  ̧ 
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Hornblende diorite is the surface rock on this claim, and has been 
intruded by dikes of  fine-grained diorite and granite-porphyry. The  
vein at the collar of  the shaft is about twelve inches wide with numer- 
ous stringer veins extending into both walls. At the surface the vein 
consists of  rather massive quartz containing some hematite and limonite~ 
hut ore on the dump is much more cellular and is heavily iron-stained. 
Some copper carbonates and ~/ few small specks of  free gold Were also 

seen. 
The  property has been developed by a 2-compartment shaft, but the 

depth of  this shaft is' unknown. The  size of  the dump would suggest 
that some stoplng or drif t ing has been done on the vein. 

BISHOP'S K N O L L  M I N E  

This property is located a few miles north of  Gisela, a small settle- 
ment and farming community on the west bank o f  Tonto Creek, about  
fifteen miles south of  Payson. In 1916 Ed. Simonton, W. A. Cain, 
and Win. Brown located twenty-four claims, hoping to develop a copper 
mine. Adjoinling them, were claims located by other individuals. All  
these holding% consisting of  fifty-one claims, were consolidated, and the 
Bishop's Knol l 'Min ing  Company was incorporated in 1917. 

The  batholhhic intrusion of  hornblende diorite occurring at Payson 
also occurs here and intrudes biotite and sericite schist. Both of  these 
formations are cut by basic dikes, usually somewhat porphyritic, but 
essentially hornblende diorites. Dikes of  granite-porphyry and aplite 
cut the basic dikes. Many of them are brecclated, and faulting later 
than the intrusion of  the dikes has taken place along them. 

The  mineralization consists of  small specks and veinlets of pyrite, 
chalcopyrite, and chalcocite in the fractured portions of  the hornblende 
porphyry dikes, and along fractures in the schist. As all the develop- 
ment on this property is within a short distance of  the surface, very 
little pyrite and cha]copyrite were observed. A 50-foot shaft was sunk 
on the Storm Cloud Claim, and the bottom of  the shaft is on a level 
with a small stream nearby. T h e  rock from the bottom of the shaft 
is a sericite schist impregnated with pyrite and a llttIe chalcopyrite. This 
mater~al is too low-grade to be mined pro.qtab!y toda 7, and shows no 
enrichment whatever. On the Ella Claim a little pyrite and chalcopyrite 
was found when doing the location work. A 70-foot adit driven irt 
one of the basic dikes contains some carbonates of  copper and a lit t le 
chrysocolla in a gangue consisting of  quartz and calcite. There are no 
well-defined veins, and exposures of  mineral have been found chiefly 

ifi the crushed basic dikes. 
Very litt le development work has been done on the property. A 

50-foot shaft, a 70-foot adit, several short adhs, and the original loca- 
tion and assessment work make up the total development. 
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SILVER B U T T E  M I N E  

About forty-five years ago wizen this part of  Arizona was included 
in Yavapai County, the O'Dougherty brothers located some claims o~x 
the lower east slopes of  the Mazatzal Mountains. The  claims were 
located for silver, on a heavily iron-stalned gossan. The  property con- 
slsts of  ten unpatented claims, and' the present company was incor- 
porated in 1914. 

The geology is simple, and consists of  a series of  andesitic flows, tufts, 
and brecclas that have been altered to greenstones. These greenstones 
were intruded by dikes of  hornblende diorite and granite porphyry. 
These rocks have been cut by several faults and numerous minor frac- 
tures. The ore-shoot occurs at the intersection of  two faults, one o f  
which trends nearly east-west and dips 70 ° to the north on the second 
level, and the other strikes N. 45 ° E. and is vertical. The  ore occurs 
as a vein with a maximum width of seven feet filling the east-west frac- 
ture, and consists of  tetrahedrlte in a gangue of  quartz and ankerite. This  
tetrakedrite is reported to carry good values in silver. No galena was 
found with the tetrahedrlte, but the ore from the upper level contains 
some oxidized lead minerals, chiefly as the carbonate and sulphate o f  
lead. A litt le galena also occurs in this oxidized ore; b u t  no pyrite 
was seen, and much of  the limonite in the outcrop was probably derived 
from the breaking down of  ankerite. 

In the Thompson adlt a quartz veln about twelve inches wide car- 
ries pyrite, chalcopyrite, and galena. Copper carbonates occur as altera- 
tion products of  the chalcopyrlte, but the galena shows little or no 
alteration, and no tetrahedritewas found in this ore. 

The  development on this property consists of three adlts; the upper 
one, with a length of  about 125 feet; the middle adit, with a length 
of 310 feet; and the lower adlt, which at the time of  the visit was in 
about 270 feet. An old inclined shaft, sunk to a depth of  ninety feet  
on the outcrop of the orebody, is now caved. 

PROSPECTS 

Along the East Verde River and just off the west edge of  the map 
(Plate I) are two prospects, located by Harrington and Cain. These 
claims were located for copper, and the district is locally known as the 
Copperas District. 

Greenstone and highly indurated quartzsltes and shale have been 
mineralized along fractures by pyrite, chalcopyrite, anct bornlte. These 
sulphides have been slightly enriched b y  chalcoclte and covelllte. 

Only locat~on and assessment work have been done. 

7- 

PRACTICAL DEDUCTIONS 
The  study of  this district has led the Writers to draw certain con- 

clusions which have a practical bearing on future operations. These 
deductions, based on geologic observations, shguld prove useful both 
in connection with_ the mining and the treatment of  the ore. 

Although these quartz veins throughout their entire length carry 
some values in gold and silver, only certain portions are rich enough 
to mine under present economic conditions. These richer portions, or 
ore-shoots, occur where the veins widen. This is clearly shown in the Ox 
Bow vein, and these portions are reported also to have occurred in the 
Gowan vein. As many of  the properties were closed down at the time the 
district was visited, no definite information could be collected that 
might throw light on the occurrence and distribution of  these ore-shoots. 
As enrichment in these veins is believed to have been slight, a good 
grade of  milling ore may be expected in depth in these ore-shoots; but 
a decided change in the character of  the ore has taken place at the 
water- level . .  The  change from oxidized vein material carrying free 
gold and readily amenable to treatment by simple amalgamation, to an 
ore in which the gold is probably largely, i f  not entirely, in the pyrite, 
may have been an important factor in the closing down of  the mines 
on reaching the water-level. In the design of  a mil l  to treat these ores, 
this fact must be taken into consideration. 

Payson is about ninety miles from Globe, the nearest railway point, 
and about an equal distance from Flagstaff. Supplies are hauled from 
Globe in motor-trucks and the freight charge is about $50 per ton. A 
new highway from Payson to Camp Verde is now in the course of  con- 
struction; and, should the proposed railway be built clown the Verde 
River, it would place the mines within fifty miles of a railway shipping 
point. The  highway, however, will cross a plateau slightly over six 
thousand feet in elevation; and, since this region is in the winter 
months often subject to heavy snowfalls, the transportation o f  freight 
over this highway is likely to be impossible for days at a time. 

The  Arizona Power Company has a hydro-electric plant on Fossil 
Creek, about twenty-five miles in a westerly direction from Payson, 
from which cheap power could probably be obtained; but the cost of 
installing a transmission llne across tkls rugged country would be greater 
than a small company could stand. Similarly, power-sites are available 
both on the East Verde River and on Tonto Creek, but the initial outlay 
to develop hydro-electrlc power would be great, and would not be justi- 
fiable until a considerable tonnage o f  good mil l ing ore had been devel- 
oped. 
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Fuel-oil,  hauled from Globe at $50 per ton freight charge, is ex- 
. pensive for the generation o£ power; and although some wood, such 

as juniper,  occurs in tile valley to the west of Payson, the supply is l im- 
ited. There is a large stand of timber to the north, and east o£ Payson, 
and scrap lumber from the sawmills east of  Payson may be a cheaper 
source of  fuel. 

The  cost of  labor and supplies is considerably higher today than 
when the gold mines of  this district were closed down, but, with suffi- 
Cient capital to develop the veins and build an adequate plant, and with 
careful management, these veins should again become profitable pro- 

ducers o£ gold. 











Southwestern Exploration Division 

March 22, 1977 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Penny Claims 
Gold Angel Resources 
Gila County, Arizona 

I visited the.Gold Angel Resources property located southwest of Payson 
on March 16, 1977. Mr. Peter G. Marshall, consultant geologist, was also 
along and we looked over a portion of the property. 

The location is shown on the attached map, a portion of the North Peak 
7-I/2' quad., and is within Eldred Wilson's greenstone belt of the Payson- 
Mazatzal Mountains area. Gold Angel surface sampled outcrops and the Iron 
King assay office reported values ranging from 0.05~o to 2.34% copper. 
The arithmetic value of the 29 samples reported was 0.6020 copper. Gold 
Angel drilled four holes as follows (and shown on the attached map): 

Same Site: I 4 o . #I, angle hole @ 5 to south; ~185.,feet 
#2, vertical; 685 feet --,/~ /~.~~m ~o/ 
#3, vertical; 982 feet - ~ ) ~ 3 ~ = ~  ~ -zzo ~rqd. 
#4, vertical; 252 feet, stopped by lack of drilling 

funds 

Marshall verbally reported that they intercepted a north-dipping zone of 
chalcopyrite-bornite averaging 80-150 feet thick with a grade of between 
0.3 and 0.5% copper with minor lengthsof I+% copper. Visual inspection 
of some core indicates that hole #3 is the most intriguing with perhaps 
I02o pyrite scattered through much of the hole. Within the mineral inter- 
cept, as at 445 feet, the greenstone host has *I/8" epidote eyes with 
centers of pinhead-size bornite blebs or a spiderweb splash of bornite. 

.... The surface is intensely oxidized and contains a muddy brown leached cast. 
Former sulfides sites are difficult to pick out in most of the outcrop. 
Sulfides of pyrite, chalcopyrite(?), and bornite can be found in a few 
quartz masses. Oxide copper is scattered in the areas of the quartz masses 
and other dike-like masses of intrusive granitoid materal. 

Marshall has asked his principals to send the drill hole and cross-section 
data to us. 

The drill hole mineral and assays are anomalous from my interoretatTon of 
what I saw on the 'surface. No quartz veins apparently cut the core altho' 
a few of the granitoid dikes do. Mineral is associated with some of the 
dikes, but not.all of the dikes. 



~w 

F. T; Graybeal --2 - March 22, 1977 

It is recommended that additional time be spent in the area and relooking 
at the total core available (in Payson). 

~ f  Three core specimens are at Western Petrographics for a polished thin- 
(section slab. 

The 56 lode claim group includes 32 which are inside the Mazatzal Wilderness 
Area. 

F7 

, z James D. Sell 

JDS:Ib 
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ETPET-E'O-'GRA   P H i  
2 0  West Fiores 

Tucson, Arizona 8 5 7 0 5  

.!- 

SOLD 
TO 

~-- ASARCO, INCORPORATED 

P. O. Box 5747 

Tucson, Arizona 85706 

O U R O R O E R N O .  

77290 

f 

k : 

3. 

L_ 

INVOICE 
NO. 77290 

--1 

,_J 

I 
Y O U R  o R D E R  N O .  

I N V O I C E  
D A T E  April ii, 1977 

S H I P P E D  
TO J. D, Sell 

W . G . K .  

APR I 3 1977 

T E R M S  • i " . " 

U N I T  

eH 

. ea 

D E S C R I P T I O N  

Polished thin sections ( 27 x 46 mm ) 
K-feldspar stain 

°" i|'~i p~ 

TOTAL 

) 

U N I T  P R I C E  

8.00 

.75 

A M O U N T  

24.00 

2.25 
$26.25 



°e, 

PI:I()] )II:Y(;T.q 
8 3 6 0  E A S T  S O L A N O  

CABLE: PERFECPRO 

S C O T T S D A L E ,  , A R I Z O N A  85253 • (602)  948 -4591  

6 May, 1977 

Exploration Division 
ASARCO 
1150 N. 7th Ave. 
Tucson, Arizona 

REC.EIVE.D 
~A~ 9-  '1977 

DkI, LO~TtO~ DEPI. 
Re: Uranium, copper, silver 

Gentlemen: 

Please consider the Copper Mountain Mines property for your 
inspection. 

As of today, access had not officially been granted although evidence 
of internal acceptance of the request by the Forest Service is in 
our possession. 

Of course, access by horseback (1& miles) is leasable anytime. 

Please let me know of your interest. 

S~rel ~ 

Don N. J~'flj~-s 
Per fec t  ~ o d u c t s  



8 3 6 0  E A S T  S O L A N O  * S C O T T S D A L E ,  A R I Z O N A  8 5 2 5 3  * ( 602 )  948L4591 

CABLE: PERFECPRO 

Claims available 

Uranium - Copper - Silver 

Available now are various mineralsand metals in an area of 3200 
acres knomn as Copper Mountain Nines near Payson, Arizona. The 
area mas originally explored and production ~copper] was initiated 
in the 20's when a Canadian company built $3 million in roads 
throughout the property. The backer died and the deal collapsed. 

Various operators have mined it on a small scale, tested it and 
offered it for sale but the biggest obstacle was placed in the way 
in 1964 when it was declared a Wilderness Area. The present owner 
set out to unscramble the restrictions this placed on development. 
He has over the past year developed an excellent morking rapport 
with the Forest Service and has accomplished the following: 

iI Drilling approval is expected momentarily. 
Access permission mill be concurrent. 
He has been assured mining will be approved. 
Entire area is quite mell developed (for a forest] and it 
should not be classified as a Wilderness Area. Forest 
Service is aware of this and moves are underway to correct 
this status. 

As desired, values can be divided into three primary areas of interest 
and are geographically separate, namely, copper, silver and uranium 
as follows: 

I) Copper 
ao Indications are that half the property mill yield over 

1.25~ copper. 
b. Two carload shipments smelted out at 11.1~ and 16o9~ 

copper. 
c. One square mile of indicated 1.5~ to 7.5~ copper. 
d. Known vein of solid borniteo 
e. Estimated to be the largest and richest copper deposit 

in Arizona. 

2) Silver 
a. A 67,000# shipment produced 12.64 oz. per ton silver 

and 1.25~ copper. There are millions of tons of this. 
b. A rich known vein rumored to run as high as 2,000 oz. 



3) Uranium 
a. A recent fly-over indicated an extremely high reading 

over a particular area. 

4) Other 
a. Three veins of turquoise. 
b. A 30' vein of 87.82~ silicone. 
c. An area of 2 to 4 oz. gold. 

Needless to say, the barriers placed bythe Wilderness Area status 
has previously cramped development. It has only been in recent 
weeks that the barriers have been dropped to make mining leasable 
so this is one of the first offerings made under the hem status. 

If you have any interest in uranium, silver or copper either together 
or separately, please contact the undersigned for an appointment to 
see and test the property. There are NO assays or samples available 
other than those enclosed. 

Sincerely, 

Don M. Jones 
Perfect Products 
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SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106. Tucson, Arizona 85703 

, (602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmheck 
Arizona Registered Assayer No. 9425 

ITEM 
NO. 

1 
2 
3 

+ 

4-- 
8 
9 

TO: 

S A M P L E  I D E N T I F I C A T I O N  

7202 
7203 
7204 ~ 
7205 
7206 ;. 

7207 
7208 
7209 
7210 

NEWMONT EXPLORATION LTD. 
200 W. Desert Sky Rd. 
Tucson, Arizona 85704 

A B  

ppm 

< 0.02 
< 0.02 
< 0.02 
< 0.02 
< 0.02 

< 0.02 
< 0.02 
< 0.02 
< 0.02 

Ag 
ppm 

0.6 
0.6 

19.0 
0.4 

>450.0 

125.0 
22.0 
6.4 
0.6 

Ag** 
oz/ton 

17.40 

3.26 

Cu 
.... ppm 

I000 
740 

c 

1450 

3 0 0  

REMARKS: 

Cu • 
% 

1.58 
0.69 
1.48 

5.85 
,3.05 

Trace Analysis 
* Single Analysis 
** Analysis by Fire Assay 

Pb 
ppm 

240 
120 

I000 
350 
335 

145 

65 
45 

Pb* 
% 

0.32 

Page I of 2 
I JOB NUMBER: DATE REC'D: I DATE COMPL.; 
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S K Y L I N E  L A B S ,  I N C .  
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
{602) 622-4836 

C E R T I F I C A T E  O F  A N A L Y S I S  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L, Lehmbeck 
Arizona Registered Assayer No. 9425 

ITEM 
NO. SAMPLE IDENTIFICATION 

7202 
7203 
7204 
7205 
7206 

, TO:  

6 7207  
7 7208  
8 7209  
9 7 2 1 0  

V ~ 0, 

ZN 
ppm 

ii0 
85 

125 
50 

220 

155 
I00 
120 
105 

/ 

MO 
ppm 

2 
2 
2 
2 
2 

2 
42 

4 
2 

NEWMONT EXPLORATION LTD. 
200 West Desert Sky Rd. 
Tucson, Arizona 85704 

Attn: M. M. Swan 

As 
ppm 

20 

40 

REMARKS: 

Sb 
ppm 

14 

13 

Trace Analysls 

DATE REC'D: 

t ' .  L. "°- i "'% " 

, CERTIFIEO ~Y:. , "  ,, ~ #' V.':' ' P l  Y./f,." 

. I / I / z  .. : 
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REPL Y TO: 

! 

t 
i SUBJECT: 
| 

. •; TO: 

. . . . . . . . . . . . . . . . . . . . . . . . .  i . 

U N I ' I E D  S I ' A I t . . .  I.I Al .~l i , ,~h~l  k..J /,~., l i l f . . . ,L. i~;i .ct. 
F O R E S T  S E R V I C E  

Tonto National Fores~ 

8410 Environmental Analysis and Report 

Copper Mountain Claims, Mazatzal Wilderness -EAR 

District Ranger, Payson R.D. 

2 MAT 

0 

~y ,.,...L,o 

We have carefully reviewed your EAR. ~j~s is one of th~_er 
Reports we have s ~ . ~ g ~ @ ~ . ~ . ~ q ~ . J o u . ~ , ~ f ~ Q ~ ,  

The Report is approved, subject to the following constraints: 

I. All Phase I work must be completed by primitive means, as you 
have suggested. •Further, it seems reasonable that when hole 
sites are finally determined by geologic work, the drill site 
and access thereto should be further examined and a decision 

____~made, on a case basis, as to what is best for each site. An 
I.D. Team would function well on this effort. 

. The claimant be required to show hls reasoning and evidence for 
selection of particular drill Sites to our mining engineer, who 
would confirm or alter~the location. Road work or other vehicular 
access would not be ellowed until that process is complete. 

3. Phase II would begin after the following: 
e.. " ~ " ~ t  

T '  ,c 

F A -., ")  

MAY 2.~- !~T 7 

R & I ,5 T . . - . " ~  

R & W  

• DFCO 

TM J 
D. CLK. " 4 ,  

CLK. 

a, Review of each drill site on the ground. 

b. Compare helicopter access impacts with ground vehicle access, 
in other than cost terms° 

c. Landing pads and/or roads be individually reviewed and approved 
before use, 

Phase III would require analysis of findings from the drilling 
program. It's most probable that an EIS ~uld be required, as 
you have implied. 

. 

6. 

A fire plan must be developed for Phase II, 

Archeological survey of drilling sites, landing pads/access roads 
will be accomplished by our archeologiBt prior to disturbance of 
any kind. 

I 
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ENVIRONMENTAL ANALYSIS REPORT 

FOR 

MINERAL EXPLOITATION AND MINING 

COPPER MOUNTAIN CLAIM GROUP 

MAZATZAL WILDERNESS 

R-3 

PAYSON RANGER DISTRICT 

TONTO NATIONAL FOREST 

Prepared by ! / ~ ~- ~,. t ~ , . ~ .  ] ~."7- .l._>(, . . ~ i ~  (" 
A C T I N G  RECREAT'I'6N~AND L'A'~S STAFF 

. ~ 7 - - 7 7  ~ / - -  

Recommended by _~/~-~/ /~--"~,  ~ ~ ~ Q $ ~  _ . .... 

Reco~ended b y ~  ~'---'~ .,'K".. ~., 
FOREST SUPERVISOR V 
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D a t e ~  
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SU~v~RY 72 

This proposal to perfomn exploratory drilling and active mining within an existing 
open pit within the Mazatzal Wilderness was evaluated to determine the econcnlic 
and environmental impacts concerned. Consideration was primarily given to the 
exploratory drilling phase of the operation since a full scale mining operation 
is dependent on the findings of the exploration, and evaluation of associated 
impacts is beyond the scope of this report. 

Certainly the economic potential of such a proposal is obvious; however, tk~re 
are no positive associated environmental effects. Air quality, natural beauty, 
wildlife, wilderness values, and outdoor recreation are a few of the factors 
which will be negatively affected by the proposed exploratory drilling operation. 

The Wilden~ess Preservation Act of 1964 provides for mineral exploration within 
the Wilderness and for reasonable ingress and egress to mining claims witb/n 

"the wilderness. In light of current legislation,approval of the proposed 
drilling operation is recked subject to management contraints as delineated 
later in this report. Approval of an active mining operation is not recc~r0e~ded 
pending the results of the exploratory drilling. If indeed the drilling suggests 
a full scale mining operation will commence, an environmental impact statement 
will be necessary to evaluate t/he impacts of such a project. 

DESCRIFrION 

The proposal involves copper and silver ore production and removal, as well as 
drilling and other forms of exploration within the Mazatzal Wilderness. 

The applicant has submitted an Operating Plan which makes application for 
permission to upgrade existing roads for remDving ore and mDving in a drill rig. 
The plan specifies the use of a drilling rig, crawler tractor, front end loader, 
and two (2) three yard dump trucks. 

The claim block encompasses an area of approximately 2,900 acres. The area is 
located in parts of Section 8-11, 14-17, 20-22, Township 10 North, Range 8 East, 

s' , 

G&SRBM. Initial operations will commence in the S~, Section 9, Township I0 North, 
Range 8 East. The Operating Plan calls for drilling, and ore removal from this 
area. 

The proposal area was heavily explored and roaded in the 1950's and 1960 's. 
Wilderness access permits have been issued to at least two different individuals. 
Existing aerial photos of the area show the degree to which it has been disturbed. 

The claim block lies south of the East Verde RiVer. The area is broken by several 
canyons ~d the topography varies fr(~n flat, and gently rolling terrain to very 
precipitous slopes, and narrow ridge tops. 

Vegetation is typical of the chaparral type being primarily perennial grasses, 
shrub species, and pinyon-juniper. 



The Operating Plan as submitted can essentially be broken down into three 
phases: 

I. Geologic sampling to determine exact locations of drill holes, 

2. Exploratory deepdrilling to determinemineral potential of 
claims. 

3. If mineral potential is significant, ore removal from claims. 

Phase I can be accc~p]'ished without mechanized equii~nt , either on foot or 
via horseback. Phase III would most likely require an environmental impact 
stat~t if such an operation proves feasible. This report will be primarily 
concerned with the impacts involved with Phase Ii, the exploratory drilling 
phase. 

C~elfl[st^hole_wll! be. dralled near the open pit in the Polk #11 claim. Other 
I ~ ^^^ ~ ,~v~. non seen exactly ±ocated, but will commence aooroximatel~, 
I z,uuu yaras southwest of the open nit ~:~: ......... ~-~- , 
! be adjacent to existin~ ~=~ ~' ~ .__~ju~o~ cuclli no±e ±ocatlons will 

~nase ± or the Operation (as "listed above) will have ~ ~ vlce [[[]_~.. _ 
• the exact drill hole locations. ~, ~,~ ~-~u~u v.o e e ~  

ENVIRONM~-%~fALEFFECTSANDEC(~NOMICANALYSIS 

Renewable Resources ~,Yl q • " 
./ 

Air -Air quality at the area is very good since it'is within the 
Wilderness. The proposal will create a r~arked decrease in air quality 
due to dust, equipment, smoke and noiss. This oond/~ will exist as . 
long as the project is in operation. 

Human Resource 

The proposal will create a paradox in relation to this resource. If a 
drilling operation shows the mineral potential to be positive, activaticn 
of the mining venture would be benefical for the economy of Payson and 
Northern Gila County~ It ~ould create more jobs and pump added money 
into the economy of the area. On the other hand, a full scale mining 
operation will result in the d~jradation of a portion of the Mazatzal 
Wilderness. Restoration measures can help lessen the impacts, but any 
true wilderness character will be lost from the area. 

L 
Natural Beauty 

The natural beauty resource in this area has suffered over the past 
two (2) decades due to mineral exploration. The area is heavily ro~ded 
and there are many open shafts, pits and tractor cuts. Sc~e of this 
disturbance has begun to heal but evidence of past mining activity is 

apparent. 
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.Implen ~ntation of the proposal will necessitate the re-opening of 
existing roads. It will also cause the enlargement of the exisiting 
ore pit in Section 9, Township i0 North, Range 8 East. All of this 
activity will cause an added loss in the natural beauty resource. 

~n Space 

The proposal will create a loss in open space through the re-opening of 
existing roads and enlargement of the existing pit. 

The impact on this resource will be caused by reopened roads and increased 
disturbance at the ore pit. 

Vegetation 

The project area is within the chaparral vegetative type. Vegetation 
present are those shrub species customarily found in zone along ~<th 
some perennial grasses, and forbs, and scattered pinyon-junipers. Areas 
previously disturbed have some native vegetation on them although the 
disturbance is still evident. 

The proposal will re-open these areas plus create new disturbance as 
mining and exploration operations increase in size. 

Water 

The proposal area involves several steep, intermittent draina~es~ ~]"~':~'~"" i.. 
of ~ich are tributaries of the East Verde River. The south~stern 
portion of the claim block lies in the head of Houston Creek,. which is a 
tributary of the Verde River. 

J 

Soils in the area have a high erosion hazard with moderate run-off and 
gully potential. Storm intensity is high and the area has slopes ranging 
up to 90%. The area is subject .to mass soil erosion, slides and dry crop. 

Increased mining and exploration activity with attendant removal of 
vegetation and soil disturbance will increase soil erosion which will 
result in an increased silt load in the Verde and East Verde Rivers. 

Leaching of water through ore and tailing piles could create a source 
of water pollution that could affect water quality in the Verde and 
East Verde Rivers. 

Oil and fuel spills 'frcm mining and explora~on equipment could be a 
source of water pollution but .would probably be quite localized. 

Wildlife 

The proposal area provides habitat for a variety of wildlife and game 
species. Apparently wildlife populations are not as high as the area 
could support because of a lack of permanent water. Species found include 
white-tail and mule deer, black bear, cougar, javelina, coyote, bobcat, 
quail, rabbit, and squirrel. Numerous other', non-gan'e fomm~ include 
species of reptiles, rodents, and birds. 
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There have b_~en unsubstantiated sightings of both bald and golden eagles in 
the general area of the proposal. At this time, it isn't known if these 
birds are resident in the area, or have come to the area for the winter. 

~tining exploration activities will decrease the quality and quantity of 
wildlife habitat in the area. /,l~I~ 

The East Verde and Verde Rivers support a warm water fishery of both native 
~%d introduced species. Included are brown and rainbow trout, catfish, bass 
and several species of rough fish. Increased siltation and reduced ~ter 
quality could adversely affect this resource. 

Non-renewable Resources 

Antiquities - There has apparently been some archeological inventory work 
done in the past within the proposal area. This data is not available to 
the District at this time. 

Disturbance and activity associated with an active mining operation could 
danmge or destroy archeological values in the area. 

Minerals 

As was previously stated in the Description, the proposal area has a long 
histo~2{ of mineral exploration and sporadic mining. The area has eyisting 
roads, shafts, and tractor cuts. 

According to District records, there have been Wilderness access ,pe~'ts 
issued for this area on two(___2) or three(3) occasions. ~../~,. '~" 

There are existing mineral examination reports which appear to establish the 
validity of the claims. ~c~---~-~ 

Soils 

There are several soil types present within the claim block, and that are 
traversed by the haul road. However, the soil mapping unit at the ore and 
drill site is 653 (McFadden extremely stony sandy loam). This is a moderately 
deep, stony, soil over quartzite or sandstone bedrock. 

Erosion hazard is high. Soil erodibility, ghlly potential, and surface 
run-off are moderate. Slopes range frcm 50% to 90%. This is subject to 
mass soil erosion, occasional slides, and moderate dry creep. 

Revegetation potential is low for grass and moderate for browse. 

This soil is rated fair for road construction. Active mining %Duld undoubtedly 
create more areas of disturbed soil with resultant increase in surface 
run-off and soil erosion. 
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Wilderness 

As was stated earlier, the proposal is entirely within the Mazatzal 
Wilderness. It also shows signs of past mining and exploration. The 
area is heavily roaded from this activity as is eveident on 1967 aerial 
photo, ESA17-154, Quad 249, Line 22. 

As a result of the above, wilderness values have been severely impacted 
by the above activities. 

The proposal will further decrease the quality Of wilderness in the 
area through physical disturbance plus the presence of r~echanized 
equipment with attendant noise, smoke, etc. 

Uses 

~ - The proposal area is entirely within the Bull Springs 
otment. ~e proposed deep drilling operation would not affect the 

grazing to any appreciable degree. Mining would begin in an existing 
open pit where there is presently no forage on site. What little 
perennial grass that exists on adjacent claims is found along old cat 
roads. Increased traffic on these roads will be to the detriment of 
the range resource. Overall, the grazing capacity of the Bull Springs 
Allotment will not be materially affected. 

Land Uses 

Since the entire claims area lies within the Mazatzal Wilderness, the 
primary management direction is oriented towards dispersed recreation 
and scenic values. The claims area receives very little additional use 
other than token grazing. By opening up existing roads which have 
partially healed, the exploratory drilling phase of the operation will 
detract from the primary management objectives. Cert~y a full scale 
mining operation ~ould destroy much of the wilderness value of the' 
claims area. . 

Outdoor Recreation 

Although visitor use in the Mazatzals is light, especially c~ed 
with the Superstition Wilderness, it is estimated that it has increased 
nearly 100% in the past five (5) years. During 1976, an estimated 
16,000 visitor days were recorded as cc~pared to 8,500 in 1971. Population 
trends in Arizona, together with a developing appreciation of wilderness, 
indicate that the use will continue to increase. 

Much of the use is by big game hunters who hunt primarily deer and hear. 
If big gam~ are scared away frcm the claims area, it would only be while 
the project is in operation. It is not anticipated the drilling project 
will appreciably affect the present recreation activity of the Mazatzal 
Wilderness. In event a full scale mining operation is begun, the impact 
could be substantial. 



T~-L~er 

Since there is no timber in the claims area, none would be affected by 

the proposed project. 

Transportation 

TI~ initial drill site location and proposed site of the mining oi~ration 
is approximately five (5) miles inside the Wilderness boundary. There 
is an existing road (partially healed) which leads directly to the drill 
site. No new road construction will be necessary. Heavy machinery will 
be necessary to transport the drilling rig to the drill site for explora- 

tory drilling. 

Pack animals can carry the majority of other equipment and supplies. In 
event of active mining, truck, tractors and front end loaders will be 
driven over existing roads. 

The LF Ranch has an access permit to private land in~iately l~orth of 
the Copper Mountain claim block. Part of this route will have to serve 
for permitted access to the claim area. 

Activities 

Economics - The initial exploratory drilling will enable the applicant 
to determine if there is a sufficient ore body present to develop a 
mining operation in the Copper Mountain claim block. If the results 
of t/he exploratory drilling are positive, the claims eventually could 
be pa ~tented. TP~ ~lue of t- h~- wilderness would be decreased, ~nile the 
mineral resource ~Duld be utilized. 

The development would create jobs and enhance ths econc~c envirorm~.nt 

of Northern Gila County. 

Fire Management 

The proposed drilling and/or mining operation would create an additional 
fire risk in the claims area which is highly inflammable. With a fire 
plan, proper fire-fighting tools, and approved spark arrestors on all 
internal cc~bustion engines, the danger of fire cad be kept to a min~. 

Information and Education 

The unique quality of the wilderness resource in the claims area will 
be lost in event of a full scale mSning operation. On the other hand a 
valuable ore body would help to produce a necessary product. The ultimate 
question will be whether the mineral resource or the wilderness resouros 

will hav~ the g~eatest lon~ benefit: 



. 

Critical Areas 

Arckeological Sites- The proposed exploratory drilling/mining in the 
Polk ii claim will not disturb a potential archeological site sh]ce the 
area is already an existing open pit which was actively mined in the 
mid i960's. If further exploratory drilling/~dning is eventually planned 
for other claims within the block, archeological clearance will be 
necessary. Archeological site potential on adjacent claims varies frcra 
low to high depending on location on the terrain. 

sites 
There are several riparian sites located within this claims block. 
None are located in t]~ immediate vicinity of the pl~posed driilLng/m~ming 
activity with the Polk #ii claim. In event adjacent claims are actively 
mined, the. riparian resource within these claims will likely be disturbed 
or perhaps destroyed. 

FAVORABLE ENVIRO~AL EFFECTS 

%~nere are no favorable effects to the physical environment to be realized frcra 
the proposed mineral ex~loration. However, should a marketable body of ore be 
discovered as a result of the proposed exploration, many Americans will benefit 
from the resultant mineral products. ........... 

ADVERSE ~qRC~qu .~IAL EFFECTS ~THiCH C/K%~OT BE AVOIDED 

Any mechancial encroac~t into the wilderness will create an adverse effect, 
It would be in direct conflict with the basic phil'soophy of wildez~ness, in 
addition to the noise pollution, the motorized equipa~nt will also create 
temporary pollution through the creation of dustand smoke in the vicinity of 
the drill site and access road. 

Any extensive earth work in leveling drill pads or wasting sludge down hill- 
sides would also cause lasting contrast on the landscape and could adversely 
affect water quality, as well as some aquatic life. Man's imprint in the 
Wilderness would then be more evident. 

Resident populations of wildlife species would be temporaily displaced by drill 
site construction and operation. 

The adverse effects involving the explora~ry phase of this proposal would be 
cc~pounded many times if active mining is ccraTenced. In addition, natural 
beauty, v~ge£ation, water, antiquities, soils and outdoor recreation would all 
be adversely affected. These items will be spoken to in more detail in a 
future Envir~tal "Analysis if the exploratory drilling substantiates the 
presence of a valuable mineral deposit. 



8. 

ALTErnATIVES TO PROPOSED ACI'ION 

One alternative is to deny the applicant entry into the wilderness to do 
mineral explo1~atory work. This alternative would have the least impact on 
ti~e enviropm.~nt, but is not consistent with existing legislation. The Wilderness 
Preservation Act of 1964 is explicit in that under existing mining laws, the 
use of tI~ land for mineral location within the wilderness may continue until 
Dec~r~er 31, 1983. Tnis use is subject to reasonable regulations concerning 
ingress and egress as may be prescribed by the Secretary of Agriculture. It 
is for this reason that this alternative is unacceptable. 

Acknowl~igh~g I/~e applicant has legal right to develop a claim which has a 
good ~otential for mineralization, the next step is to develop a sound 
methodology which t/~e applicant can use to develop his claims in a ironer most 
compatible with the environment. Since there are existing rounds loading directly 
to the proposed drilling/mining location, t~e only workable alternative is 
to use these existing roads to haul in any mechanized equi~n~nt %6~ich is 
essential to the operation. The important point is that t~e n~c~anized equip- 
n~nt must be essential to the operation (i.e., work which absolutely could not 
be accomplished on foot or on horseback). 

The history of t/~se claims shows that preliminary sampling indicates a good 
mineral potential to be present on several of the claims. Mining Geologist 
Raj H. Daniel inspected the claim in August of 1976 and his mineral report 
included a recommendation to drill two (2) deep wildcat holes to a depth of 
2,000 feet plus, to enlighten the mineralization potential. Certad/~ly this 
operation would he considered essential and would justify moving in a drill rig 
on existing roads. 

One alternative to using existing roads is to move in the drill rig via 
helicopter. This would certainly be a viable alternative if existing roads 
were not already in plaee; however, since an extensive road system is already 
in existence, it is most practical to utilize this existing system. 

The alternative which is most compatible both with the environment and with 
the applicant's desire to develop this claim block is a modification of the 
Operating Plan (enclosed) as suhnitted. As stated before, it involves three 
phases: 

A. Phase i. - Preliminary geology, location of d~illing sites. This 
phase must be accomplished via horseback sinee use of mechanized 
equipment (such as a jeep) is not necessary to the operation (i. e., 
certainly use of a jeep would he more convenient and economical 
but it is possible to accomplish this work by horseback; therefore 
a jeep is not essential). 

B. Phase 2. -Fxploratory drilling using deep drilling equipment. This 
phase will be accomplished using mechanized equipment to be moved 
in on existing roads. No new road construction will be allowed, hut 
a cat may be necessary to re~ x the existing grade in some places. 



C. P~mse 3 - Active n/ning if the exploratory drilling shows t/~e 
presence of a valuable mineral deposit. It is felt that this 
phase, while being the next logical step in the operation, is 
beyond the scope of this envirozm~ntal analysis. The environmental 
in~cts of such an operation have been alluded to in this re[~3rt, 
but would have to more fully investigated in a separate analysis. 
If the results of tJ~ drilling are positive, suggesting a full 
scale mining operation, an Environmental Impact Statement will 
be required for t/~is phase of the operation. No active mining 
will be allowed until the associated impacts can be ~ore fully 

investigated. 

F6,]LATION.q~IIP B~'~'~.,LN If'C~XL SHOI'~[~-TEIIM USES OF MThN'S FNVIRO~vdgTP AN-DTKE 
~\[Nh~JkNCE AND .LNiLANC/LV'~Vf OF LONG-TEi{Xl PRODUCTIVITY 

%¢nile a mining operation is a short-tern use, a wilderness must be- considered 
a resource for long-term use. If the proposed exploration work is done in 
such a way as to minimize man's imprint on tJne Wilderness, the effect on 
long-term productivity will also be minimized. Certainly the existing roads 
are already a significant imprint on man's presence. Opening up these same 4 .... 
roads will not be creating a significant additional imprint. ~ ~"~ , ...... 

The use of mechanized drilling equipment to be moved in over the existing 
roads will have the least environmental impact while still providing the 
reasonable Lngress and egress as specified by the Wilderness Preservatif~n 

Act of 1964. 

IRREVERSIZLE baND IPdlETItIEVABLE COMMIZlV~9~P OF RESOURCES 

The use of existing roads to rsgve in deep drill equipment tO test the mineral 
potential of these claims does not represent an irreversible and irretrievable 
co~nitment of resources. If the proposed drilling revealed a mineral resource 
of great enough economic potential, it is conceivable that a full scale mining 
operation would result. In that case, a portion of the wilderness resource 

would he lost. 

On the ot]~er hand, if the exploratory drilling showed that .the mineral resource 
was not of great enough economic potential, there would be significant evidence 
• to discourage further exploratory work. That particular area of Wilderness 
would then he safeguarded for its intended long-term use. 

CONSULTATION WIq~{ APPROPRIATE FEDERAL AGENCIES AND REVIEW BY STATE AND LOCAL 
AG~C[]~ DEVELOPING AND ENFORCING ~NVIFi)NMENTAL STANDARDS 

A total of ninety-six (96) letters were sent to various Federal and State 
agencies, environmental groups, newspapers and publications, mining associations, 
universities and other groups who may have an interest in the proposal. In 
addition, a request for public response was solicited in local news publications. 
• Copies of all letters of response are included in the Appendix. 



/ 

\ 
Most of the received corresl~ondence indicated t/~ group/individual concen~ed 
was not totally opposed to the proposal provided certain operating constraints 
~re adhered to. A few responses, primarily from mining concerns, indicated 
blanket approval of the proposal under any circumstances. There were also 
several responses from environmentalists which indicated blanket disapproval 
of the proposal under any circumstances. 

..$" I There were actually more parties who expressed approval with certaln restraints 
, i than those who would not favor the project under any clrcumstances. The types of 

~ restraints varied depending on the type of organization responding, but most 
expressed concern that only existing roads be used and properly closed following 

use. 

96 

MANAC~FMENT REQUIRMENTS AND CONSTRA]IVfS 

1. All geologic work associated with locating drill hole sites will be 
accoalolished either on foot or via horseback. 

2. ~e location of drill-hole sites will be approved by the Forest Service 
prior to drilling. 

3. Drill hole sites will be located adjacent to existing roads, so that no 
new road construction will be necessary to complete mineral exploration. 

. 

. 

. 

. 

~8. 

~9. 

Existing roads will be opened to move in the deep-drill rig. Only the 
minimt~n earth ~rk will he accomplished as necessary to make the road 
passable to the drill rig. 

Other mechanized equipment will not be used to transport personnel or 
supplies to the drill site except where essential to the mainte~nance/ 
operation of the drill rig. For example, it will be necessary to truck 
in fuel and water for the operation of the drill rig, but it is not 
essential to provide a truck specifically for the transport of personnel. 
if various supplies can be n~ved in via pack animal, they will be moved 
~ this fashion unless they can be transported in the sane truck which is 
being used to transport essential fuel and water to the drill rig. 

At no time will light rigs such as jeeps or pickups he" used to enter 
the wilderness in conjunction with this project. Anything that c~% be 
moved in by j eep can be moved in by pack animal. 

Only the minimum disturbance will be allowed in prep.ar~g.t~ site for 
set up of the drill rig. Followlng clrl±±Ing, tfle flrl±± slne ±oc~±u~, 
will be revegetated as prescribed by the Forest Service. 

All water used in conjunction with the drill rig will be trucked in 
froh~ a source outside the wilderness in drums. These drums could 
later be utilized as settling ponds. 

The sludge contained in these drums will be returned to the holes once 

the drilling is completed. 
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For your information, we are enclosing a xerox of all Staff review 

notes. These may further assist you. 

BRUCE B. ttRONEK 
Forest Supervisor 

Enclosures 



I0. 

ii. 

12. 

13. 

14. 

15. 

Drilling boles will be plugged so they will not present a safety hazard [ 
to the public or become a trap for wildlife, i 

16. 

17. 

A support camp could be established outside the wilderness to act as 
a staging and supply area. The applicant orginally applied to use 
existing buildings in Boardinghouse Canyon as a support camp. This 
is unacceptable due to lack of adequate sanitary facilities and the 
distance from the Polk claims which will he initially explored. It 
is felt that since the buildings are located some distance from the 
operation, it ~uld not be that much further to stage the operation 
frcrn outside the wilderness with much less impact on the resource. 

It will be acceptable to camp personnel in the vicinity of the drill 
rig providing proper sanitary facilities are provided and campers 
conduct their affairs so as to minimize impact on the land. 

Following drilling operations, all supplies, garbage, tools will be 
removed from the drill site so as to return the site to the same 
condition in which it was found as much as feasible. 

Following drilling operations, all roads will be closed out, w~ter-barred 
and seeded as necessary to minimize erosion. 

18. A gate security system will be agreed upon so that any mining activity 
will not allow other members of the public to enter the wildeL'~ess. 

hA~-I RO~-%~FAL STATEMENT 

As stated above, this' project is essentially a three-phase operation. The 
first phase involves geologic sampling and mapping to determine drill site 
locations. This phase can be accomplished without motorized equipment in 
such a manner that is cc~patible with the wilderness concept. Phase two 
involves sample drilling to evaluate the minerals potential of the claims. 
The use of mechanized equipment will be essential to this phase of the operati~ 
Due to the existence of roads leading directly to and ex~g through the 
claims area, the impact on the wilderness could he minimized for this phase 
of ths operation. 

I and E signs will be placed at Wilderress boundary to explain the 
exploration/mining activity. 

• r  e rended seed mixture for revegetation work connected with the 
p oposa± will be slde-oats grama, sand dropseed, weeping lovegrass and 
yellow blossom sweetclover in a mixture ratio of 5 :i: 1: ~ a~plied at a 
at a rate of ten (i0) pounds per acre. 

TI~ Arizona Commission of Agriculture and Horticulture will be notified 
if any plants to be removed or destroyed are on the Protected Native 
Plants list. This allows the Cc~ssion to salvage tAese plants to be 
planted in other area. 



For t~is reason, it is felt that an Enviror~Yental Statea~nt is not necessary 
for these first t%~ pPmses of ~/~e operation. 

If the drilling operation shows t/~e location of a valuable mineral deposit, a 
full scale miring operation Will likely be Pi~ase 3 of the proposed operation. 
If such an operation n~terilazes it is recc~r~nded an Environmensal Impact 
Start be prepared in advance of mining. 


