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RENO: 1500 Glendale Ave,S] 
P.O. Box 71060, RENO 
Ph (702)356 0606 Fax 3~ 

AMERICAN ASSAY LABOR, ATORiF.,S 

REPOW~ : SP 013930 I Page(s) Date : 09/27/£i 

Client reference : M-I/3 Project : MONARCH 

Cost code 

Copies to ; ,T.O. SELL 

v' 

'ARKS 8£4: 
89570 
81413 

i 

Samples Type Preparation co~e 

Analysis Code Quality Parameter Detection Units 

Au FA30 Ace. 15 % 5 o~b 

&u(R) FA30 Acc. 15 % 5 ppb 

A~ O2iO Prec.10 % 0.5 ppm 

Cu D2.10 Prec.10 % Z ~pm 

Signatory : Jor~e U~arte 
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i~EPORT : SP 013930 Pa~e i of I 
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Au~umt 31, !942 

Dr. Jas. T. Ross 
363 Colle~e S~;reet 
Macon, Georgia 

/ 
' -- e , 4 . , 1 . e ~  - 4 ~ e ' , ~ i r - - - , l ~  ~ . a ; ~ ; ~  ~,,  & ~ ' , ~  ~ , . ~  ,F Z " / ' ~ ' ~  ---~.~ 

. . . .  "lgXOKlt~l,lO~ ' . . . .  ~" 

Dear Sir: 

Ue are in receipt of your two letters, under date 
of July 30th, addreeeed to our Leadville and Hayden plants and 
which have been referred to %hls depart~aent for handllng. 

We are entirely fam~llar wi~h the Jumbe MAne which 
our engineers have examined. ~e reset to advise ~hat It i S  
n o t  t h e  tTpe o f  p r o p e r ~ y  i n  w h i c h  o u r  company w o u l d  be  l n t e ~  
e s ' t e d .  

We thank y o u ,  h o w e v e r ,  f o r  y o u r  c o n s i d e r a t i o n  i n  
b r i n g i n g  I t  ~o o u r  a t t e n t i o n .  

Yours very truly, 

F .  M. STEPHENS 

cc : WHLo erpabel 
P M S / a p  



~iJ-14 DEPARTNENT OF ~INERAL RESOURCES 
STATE OF ARIZONA 

~INE (~NERt S REPORT 

Date: June 16, 1942 

I, Nine: The Jumbo Copper Co, 2. Location: i0~ mi. by public road east 

3. Mining District & County: White Picaoho Mining Dist. 

4. Former name : ~onarch }lining & Smel~ing Co, 

5, Owner: Jumbo Copper Co, 

7, Operator : Not in operation 

9. President, 0w~ing Co.: J.C. Edwards, 
who is ill, Dr. Ross is acting 
Pros, 

9A, Present Operating Co.: Not in operation 

of Wickenburg, in three ~/%s. 
called the Three Black 
Buttes, Wickenburg is on 
A,T,&S.F,R.R., 5~ mi. N. 
of Phoenix 

6, Address (Owner) Dr. Jas. T, Ross, 
363 College St., ~acon, Ga. 

8. Address (Operator) Co~unicate with 
Dr. Ross 

i0. General Mgr. ll, ~ine Supt, 

12. Mill Supt, 13. Men Employed 

14, Principal )~inerals : Copper, gold, silver, iron, lime and sulphur. 

15, Production Rate 16, Eill- Typ~ & Cap. All Equipment sold. 

17. Power - Act, & Type, 18, Operations - Present: 

19. Operations - Planned: Wish to lease or sell. 

20, Number Claims, Title, etc.: Claims patented aggregate 94.46 acres, They are 
Hazel, Sulphuretts, Luck Sure, Carthage, Denver, Washington. Described 
in U,S, Patent Office~ Co. Recorder, Yavapai Co,, Ari~, Book 95 t of Deeds, 
pp, 386-397. Own Robley D, Evans Eill Site and Water Right, Spring for 
domestic purpose and five acres recorded in same office. Pipe line also 
laid under authority of U, S, permit from pumping station on Hassayampa 
River bed. This is eight miles from property. Am inclosing map. 

21, Description - Topography and Geography: Rugged - Three Black Buttes, Hassayampa 
River bed eight miles away, 

22, Mine Workings - Act. & Condition: Tunnels in rather bad condition. Following 
work has been done. On west slope tunnel 5 e by 81 goes 4881 east, then S.E, 
102' toward shaft #5, which was timbered to depth of 51Ot~ Several cross- 
outs on main tunnel. Upraise ~I-I18 t - ~2-128'. Cross-cuts 35', 9 shafts 
174' altogether, Shaft ~9-168', 4 short tunnel~ ~d 4 short outs 145' al- 
together. Tunnel on N,E, slope extends 3~51, One lateral 841 connects with 
rattlesnake shaft 54' from surface. Three cross cuts on it and one winze, 



23. Geology & Mineralization: "~L~trix of ore of vein diorite with admixture of 
q~ ~tz. The metallic value consists of copper, bemire and ehalcopyrite, gold and a 
l~ le silver. Ore from lO w drift was clean cut sulphide...I am satisfied it is an 
index to value and character of ore which will be encountered in main vein. Ore ex- 
posed to oxidation contained 4~ copper "Report by Alex. Spotswood, A.I.M.E. Also 
some peacock ore found. 

Ore -.Positiv~ & Probable, Ore Dumps, Tailings: From report of Humboldt smelter 
gold .9~ oz./ton, silver - 1,1 oz./ton, copper - 11.96%, insoluble - 25%, 
iron - 30,7(~%, lime - 1.1%, sulphur - 13.36%. Informed by a friend, a mining 
engineer, most high grade ore has been removed. Large amount of low grade ore 
is still on dumps, We have a few samples of ore which we can send if wanted. 
Picked up at random. 

24A. Dimensions and value of ore body: The general vein system can be traced for a 
distm~ce of over three thousand feet. Several veins traverse the property and 
show the same geological characteristics, but vary in size from one to twenty- 
five feet. There is reason to hope and expect that several parallel veins re- 
ferred to will converbe with depth, and thus increase the size of the ore body. 
Spotswood. 

28. Mine, Mill Equipment & Flow-sheet: All machinery and mine equipment was sold. 

26. Road Conditions, Route: Had splendid road over which oars and trucks ran daily. 
Road can still be traveled but is in bad condition. 

27. Water Supply: Shaft 130t deep - use as source of water supply for general use. 
One well at d~u in gulch - 26 t deep, full. One well, one-half mile up canyon - 
53 t deep &t water, another at camp in front of stables - 78' deep - 801 of 
water, one sprin~ for drinking and cooking. Pumping station on river bed eight 
miles away and pipe line from it to property. 

28. ~r. Rylauder discovered these claims and made his living for years on them. 
After his death his widow sold the cla~s to men who organized the ~onarch ~Qin- 
ing & Smeltin~ Co. They sold stock in different parts of the UoS. Georgia men 
obtained controlling interest, and Dr. J. T. Ross was elected president. Slow 
progress made. Mine finally well equipped. First freeze in years broke pipe 
line. Capital all spent~ compelled to close down. Machinery since sold. 

29. Special problems, Reports filed: Poor management, incompetent engineer, develop- 
ment work ill-advised, and lack of funds. 

30. Remarks; All who have examined the mine feel that those who can develop the 
mine will be much more than amply repaid. Even the miners boug~ht stock in the 
mine when it was available to them. 

31. If propert~j for sale - Price, terms arH address to negotiate: The property is 
for sale or lease. Terms to be agreed upon. Address 
Dr. James T. Ross, 363 College St., ~oon, Georgia. 

32. 8ignatur e 



J. C. EDWARDS, PRESlOENT 
DR. JAS. T. ROSS, VICE-PRESIDENT 

: I / / ~ / < e l  L:~INSLSV SECRETAR', ̂NO TREA,U.~" 
~ J ~  MAco.. GA 

JUMBO COPPER COI PANY 
AUTHI .  "ED CAPITAL  $ 3 0 0 , 0 0 0  M I N E :  W I C K I N G B U R G ,  A R I Z O N A  

D ! RECTORS 

C EDWARDS, MACON, GA. 
J. T. ROSS, VICE-PRESIDENT, MACON, GA, 
W. 0 .  DONOVAN,  VIDALIA, GA. 
FRANCIS HERRING,  MACON, GA. 
HARRY GARDEN, MACON, GA. 
T. L,  FUNDER~URKE,  MACON, GA. 
C. L.  T INSLEY,  MACON, GA. 

Macon,Ga. ,Jmne 26, 1926. 

Mr. J. Kruttschnitt,Jr., 
Mgr. ,~tmer.Smelting & Refg.Co., 

Tumson,Ariz. 
Dear Sir:- 

This is to acknowledge your letter of 
June 14th, and to thank you for your trouble of 
investigating our property. 

We regret your advice that our property 
is not of a type that would interest your Company. 

Yours traly, 
Copper o 

~ - P r e  s i d e n t .  



~+poPt o f  ~ p l ~ n P a l  ~mmtLmmC.lon 
o f  

~le~enlm~,~svepeJL Co. ,  

~At'. J F~ttt:ml]nlt~;,J~., 

I exa~ne~ the ~ P m I ~ ' ~ 7  ~ thono17 on momday, ta ]dag 
aa~j~e+ m~msents~ lve o f  the ve tn .  ore d u p e .  and o~e In  t lw mal l  tdn. 
~he Teln  has a geea t ee  l en~ .h  t . h ~  I t h o u g h t ,  be ing  exposed a long i t s  
a t~ Ike  fo~ a ~ t  /,~00 f t .  ~ s  w i d t h  o f  t he  ve /n  va~tea  z~A.cm 5 f t .  t o  
18 f t . .  a v e ~ ' a g ~  about 9 f t .  ~ l e e c h  o f  aeam, ed v e i n  ~own the d i p  ~s 
a t  l e a s t  a)00 f t .  

~"hs ohameteP  o f  the  oes  i n  t h e  cmtePop an~ t lw Te ln  i s  e lmtlme 
tm t ~ a t  bo th  e,m~Astn p~J~ax'7 s u l f t d e a  (Cha]nOl~ptte) o dl t"fePtng o n l y  i n  
t h a t  t~e ou~cl.op oPo cent;aim= mJ~oP amounts of malaohi te  - ~ produot; 0 f  
d l m o t  o~Ldatlon o f  t ~  c 3 ~ l o o p ~ l t e  In pJLa~ ; l t h  no mJ~m~lon o f  the  
eoppe~" In  emlu t ton .  

~he samples of  the ot-e dumps ~reee taken as  eh i l~  f ~  the o m  
bz'oken a=d p£1ed In  Iat-~e ~ s  a t  ttm open cu/;8 ~ t u n n e l s .  ~ s  s ~ l e  
l.s representat ive of  ~ lamoe o~ ~t. lemsl; P.~00 tons  o f  o r e .  ~ h l s  o m  ea~ 
be l'e~ohed b~ t ~  (~;1-aeks a m  nssa'lF all l]~laee} on vaelons + cuf~ on tJ~ 
h t l l ~ l d s  and can be tz.a~=ect a/rout 400 f t .  tO a w~use t o  a ~;unnel ~ wh1~.~ 
t h e  o~e 18 tramma4 tO ~ m111. :+ 

orde~ la)d~o~;e~alne the  e~aallt~t o f  tmhe Om t h e y  ~ e  t.unn~@ 
the  ~ t l l .  : ~ a sample of  t ~  m~te~lml Lu the ~ m~d in +Ms 

ehn~e belo~ tP~ ~-lzzl¥o 
~+he v~Lu emmple Is  ee~mmml;atS~e o f  th~'teno]e o~ t h e  p~tmaa.:~ o~e 

thai; ~mtld be obt~]~ml~ 131 any la~ul]t+; opener ions.. 
• ~hOut 600 I~ .  to the east o f  the m l n  outoeop Is  r~o~hez' ou tc rop  

wi th  th~ 8ares strII~e and dAp, ImP; wJ£h orally ebo~t 400 ~ ; .  l e n ~ h .  
v e t n  outoPolms ~t a h l g ~  po~ t :  ~ ~ p ~ P e n t l y  d i p s  ~mmlo~* the  eml~ v e i n ,  blzt; 
a~ the two h i l l s  a,--e ,~otned by a M£d la  X p~s~ms +~he~ l a a  ~ t  el; kh le  _ 
]pO~t =nd thel; the:r ate t h e  ~eml ~mln. ~ fol~o~JLng o]ml;ch w111 £11u81;Pate 
What; I ~e~m~ 

mae~ e~ ~b~ l ~ p e z ~ y  seem~ to be J~ e~elle~ s~pe, 
i s  lml~ o i l e d ,  ~ the  movin~ l~.ete ape tuzme~ da21~ by tP~ weSc]~an. 

crumples w e ~  emnt; to  ~ n  t o  be a ~ y e d  a~d ~e~ul t s  a m  
s lmm b~lo~= 

~mm~le ~o.80~e  d u p e .  ~l~emmtlng shout ~ 0 0  tons o~ b~-o~nn o r e .  
AU. .01 Oz., ~ g . . 1 0  Oz., CU. 1 . ~  o. 7 

~mple  ~ o . I 0 0 ~ e  ~ 1~111 ~tn , ~  flees ~eom ~ - l z z l ~  
A u . . 0 ~  or+, ~ . . O S  Oz. .  ~u. o ~ . .  



The aem mlue~la a~ fmand ~a, ~ vein a~ tl~ h~b~t I~ ~nd ~t ~,,~00 ~t. 

m i n i u ~  ot~erat Io~m ba~e b e e n  l ~ o r l y  e~ ~TIO~ e n .  ~ o  t o p  o f  t h e  b ~ t l  
~ e ~ ' e  t i m  v a i n  o u t c r o p s  i s  a ~ e s a  o f  t ~ z ~ h o s  ~ I  o p ~  c=~s s s  ~ h ~ n  o n  t h e  map.  
About ~00 ~. d~ the ~iip i~ ~e vevtln~l r~h~ft ~nti~e~ in the rel~rt su~- 
m £ t ~  ~ t c h  i s  n o t  ~ £ m b ~  ~ h sa  no  b e n d -  ~ m e  .. Abou~ 300 '  t o  t h e  n o a h  £a  
an  i n ~ l l ~  ~ h ~ C  3 6 0 ~  d e e p  o n  ~bout  ~n  I8  d e ~ .  d~p .  ~ v ~ l n  doe~  n o t  f ~ t t e n  
a s  ~ a i m e d ,  b u t  t h e  ~ h ~ ' t  was sunk  a t  t o o  ~ t  u n  ~ ~ d  p n ~ e ~  l~ tO t h e  ~OoZ- 
wall. ~a~.e L~ ~ e~i~t in th~ hoist ~Ou~e. ";~y t~ v~rti~l ~h~f~ w ~  
sUnk 516 ~ t .  i s  morn ~ ~ o a u  m~te~'s~a:~,~ because o~ th~  ver~v f l ~ t  d i p  o~  t b s  
wain, and t h ~  £ a c t  t h a t  t h e  v e ~ -  o u t . o l i n  ha  ~ ~ ~ 1 ~  t h e  mllls~ 
~ d  have  ~i~en ~-e~te~ ~ p ~ . h .  

v e i n  ~ ~ell ~te~ a ~ p l ~ ,  b e c ~ a e  i~ t h e  c . ~ e .  ~ p e i m s ~  

~is mine Is ~own lo~11¥ as ~ ~.m:ml.ch ~Ino ~ud lleu due ens~ 
Of ~1~nbu=~ shout ei~ mile,, it is raaal~d by a ~ood =a~on r~ e1~ven 
ml2e s  I n  l.ng~h. It i s  ~ i t ~  a b ~  oue mile 6~the~at oZ C~or~,e Koyk's 



~u~sun ~, ~ ' i z o n a .  

~ l u ~  to ~m~ :squirt of ~p~ll Z6th, i m~e a pz~li~hn~ examlna- 
t i o n  of t h e  Jumbo Copier C~m~ny's .~operty near ~.,~n~, ~rlsmm. 

~m~r~ ~ Cancluslon. 
i4m~z~h vein is ~ult~ ~tron~ ~n~ has a ~n~.l~n~ str~ ami d£1~ 

~ vein ~mtom ~ntiOne~ Is m~rel~,- the ~ veln (I ~hink ~hl~ co~/~ be ~i-o~d 
easi ly-  by ~o lo~ j1ca l  altrve 7) , ~ ~ c h t m s ~  ~ n t l a u ~ d  i n  t im ~!aO.-~ o~ ~e. 
~l~Otm~oo~ Ia in ~oo~ con~ltlon. ~hera are ~ _em~ra a~i ~II small ~oole ne~e- 
~ e ~  ~or o ~ o e a t ~ o n .  ~ e  p r e v i o u s  ~ t n l u ~  h a s  been  I m p h ~ z ~ d  ~ i 'u~Lle, ~ v e i n  

•oms ] ~ T ~ ~  ~ha  ==u'£a~ ~,~ l t h  no  ulmn~e i n  cha~e~ee ~o~n the d i p  f o r  Z,O00 f t .  
~ e  Is little o~ no  azidat i .on ~ h e n ~  i do  not; be l tsve  any ~eean~r~r zone o f  
conse~iuenc~ ~ o u l d  be ~uoount~eed ~t t ~  ~ t e r  l e v e l .  

The v e i n  ou tmropa  on tlm ~p o~ a h i ] / ,  Z~mms a p~om&uem~ e l l e n ,  and  
I s  e x p o s e d  a l o n ~  i t s  at~,l~m f o r  abou~ ~ f t .  I t  d t p a  ~ la t l~ r  i t  14 d e ~ .  ~o t ~  
~S~t ~hlCh wm~/A b~ln~ It ~]i~tt tO a p~h1~ abo~lt I~0~0 I"~, ~eat 0£ the mill, 1,, 
is ezl~ed Zo~ a~out ~,0o0 f t ,  b~ e ~ . o n ,  o1~n cuts, ~u~ ~u, mel~. ~ vein 
Is so hal, d that it h~S b~ r~sh~t ~O e~'OSi~l and badge fo~8 the Si~lS~ Of 
the hill ~ the f~t point m~n~oned ~o bol~ th~ coo~. 

~ e  voLu c o n ~ t ~ t ~  o~ ~ h a ~ ,  ~ l ~ s y  ~ u ~ t z  c o n t a i n e d  I n  ~ ~a~'~: 
Whelm u p ~ r  p ~ r t  I~  denm~ t ~ u r ~  an~ ~h~s~ i ~ - e ~  ~a.~t i s  b e ~ e a u  ~ d i e ,  i r e  and 

no~ d i ~ . t i u c t ~  t~m v e i n  an~ values &-r%~l~ i n t o  t h l ~  m ~ t e r l ~ l °  ~hsm~ Is no ~u~° 
~hn ~tPlke of the vein in i~. ~ ~ g .  ~ t~ dip is 14 ~og .  ~steriU° ~s dip 
Is o o n s i s t e n t  fOe Z,O00 f t . ~  ~ l ~ r e  t t  ~ e r a  th~ ~m~h and t.-. cov~,-~d.  ~ v e i n  
d o r a  n o t  ¢ r o s s  ~hS Wash i~  ~ h l c h  t h e  ~ o ~ u s ~  ~ d  ~he ~ ;s l l  m e n t i o n e d  a r e  ~ l t -  
~ated. I l ~ l t m ~  t h i s  a~z~O~O tO he due to a f a u l t  ~ o n e ,  the ~It t m v t n g  c u t  
o ~ f  t h e  v e t n  tn  i ts-  n o ~ . u  e x t a n t ! a m .  

F ~ m  my ~=imstlon, I beli~v~ t l m ~  is b u t  one win ilpp~4 at t h e  
8~le mentioned. Local ~aultlm4: ~nl ~ro~ion ~Iv~ ~i~ l~resslon that ~hem 
am~ s~vo~-~l ~ins. 

mlne~Is contsln~i a~ ~ICOl~r~It.~ (~itb~ I flnd it rather li t 

the,~ i~ cOmmidaz'abl~ ta~ni~ chslcon~-~'i~ t.h~t mi~h~ le~ ~ ~0 thi~ th~ua 
bo~Ite. '2hs ~n~i* Of the o~ can b~ obta~a~ by ~llli~ ~l~U~ye ~less ;fO~ haV~ 
d~t~ on this ~tt~r. I obtaiaed sl~chmm ~les cml~, ~h£ch £ am sau~i~i: ~o ~ou. 

~e~ i8 llttlo o~ no ozl~ion, ~b~ 3~immm~r sulphl~es ~C~l~in~ 
r i g h t  on t he  ~ u r f ~ .  I s h o u l i  n o t  : h o r o Z o n e  ~ c t .  :o  ~ 1 ~  ~ s e c o ~ a ~ 7  z o o .  
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l~r .  J .  K r u t t c c h n t t ~ ,  J r .  
~ z e r l c a n  S m e l t t r ~  a n d  R e f i n i n g  Co=pauy 
~ c o n ,  A r ~ o n 8  

Dea r  ~l£r: 

I a t n  e n c l o s i n g  come c o r r e s p o n d -  

once  w i t h  t h e  Jtumbo ~ o p p e r  C o . a n y . ,  w h i c h  

ha8 a p r o p e r t y  n e a r  ~ o k o n b u r g ,  A r i z o n a ,  and 

a l s o  a l e t t e r  f rom a m~nor Ln G o l d f i e l d ,  

N e v M ~ .  r e g a r d i n g  l e a d  mince  i n  ~ e x t ¢ O .  I f  

t h o o e  l c t t o r c  c h o ~ l d  be  Of ¢z~ i n t e r e s t  t o  

y o n .  p l e a s e  w r i t e  d i r e c t l y  t o  t h e  p e o p l e . t , n  

q u e s t i o n  a s  t~e  p r o p c r t i e e  ~ r e  comc~,h~t o u t  

o f  o u r  d t c t r i c ¢  a n d  1,1no o f  b u s i n e s s .  

Yours  v e r y  t r u l y ,  

P ~ : S A  P .  ~V. G o c r g g .  
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~PCRT C~ THE PROPERTY OF THE 

JUMBO GOPPER UO. 

The J ~ b o  Gopper Co. i s  s i t u a t e d  i n  t h e  son the l -n  p a r t  
of Yavapai  County ,  Ar izonap a b o u t  t e n  m i l e s  n o r t h e a s t e r l ~  f rom 
the  town of  Wiekenbo~g, w h i c h  i s  on t h e  S a n t e  Fe R ~ i l r c e d ,  An 
a u t o  r o a d  c o n n e c t s  ~he mane w i t h  Wiekenbu~g.  The p r o p e r ~ y  c o n -  
s i s t s  o f  n i n e  c l a ims~  a p p r o x i m a t e l y  220 a c r e s .  S i x  o~ t h e  c l a i m s  
a r e  p a t e n t e d ,  and t h r e e  a r e  h e l d  by v i r t u e  o f  ~ i n e r a l  l o c a t i o n .  
0u t h e  p a t e n t e d  c l a i m s  i s  s i t u a t e d  t h e  most  v a l u a b l e  p o r t i o n  o f  
t h e  m i n e r a l i z e d  a r e a  o f  t h i s  p r o p e r t y ,  as  w e l l  as  p r a c t i c a l l y  
a l l  o f  t h e  s u r f a c e  improvemen t s ,  and a n d e r g r o u n d  developr ,  e n t ,  

The g e n e r a l  Vein  s y s t e m  c a n  be t r a c e d  f o r  a d i s t a n c e  
o f  o v e r  t h r e e  t h o u s a n d  f e e t  showing e v i d e n c e s  of  m i n e r a l i z a t i o n  
whe~ever  t h e  o u t c ro p  i s  e x p o s e d .  S e v e r a l  v e i n s  t r a v e r s e  t h e  
p r o p e r t y ,  g e n e r a l l y  R a r a l l e l ,  and show t h e  same g e o l o g i c  c h a r -  
a c t e r i s t i c ,  bu t  v a r y i n g  i n  s i z e  f rom one t o  t w e n t y - f i v e  f e e t  i n  
w i d t h .  The most  v a l u a b l e  p ~ t  of  t h e  m i n e r a l i z e d  a c r e a g e  i s  
s a i l e d  t h e  main v e i n ,  and i t  ha s  b e e n  on t h e  s u r f a c e  o u t c r o ~ -  
p i n g s  o~ t h i s  main  v e i n  t h a t  most  o f  t h e  d e v e l o p m e n t  work i n  
t h e  p a s t ' h a s  been  d o n e .  There  i s  r e a s o n  t o  hope and e x p e c t  
t h a t  t h e  s e v e r a l  p a r a l l e l  v e i n s  r e f e r r e d  t o  w i l l  conve rge  w i t h  
d e p t h ,  and  t h u s  i n c r e a s e s  t h e  s i z e  of  t h e  ore body~ Un t~es  Q the r -  
w~se..menti~ all,~exenaeB ia this ~e~o~t refer.~e the main 
ve~a, 

The gengne ( m a t r i x  of  t h e  o r e )  o f  t h e  v e i n  c o n s i s t s  
o f  d io~- i te  w i t h  some m i x t u r e  o f  q u a r t z .  ~ne m e t a l t c  v a l u e s  
c o n s i s t  of  c o p p e r  Eg ld  and  a l i t t l e  s i l v e r .  The f o l l o w i n g  
c o p i e r  o r e s  a r e  n o t e d :  B e m i r e  and  c h a l c Q p y r i t e .  

On the  n o r t h e r n  p a r t  o f  t he  p a t e n t e d  a r e a  t h e  v e i n  
h a s  b e e n  b ro k en  up t o  a v e r y  c o n s i d e r a b l e  d e g r e e .  Over t h i s  
l ~ r t  o f  t h e  p r o p e r t y  t he  v e i n  l i e s  i n  a n e s ~ l y  h o r i z o n t a l  p l a n e  
c o v e r e d  by an  o v e r b u r d e n  o f  a few f e e t .  At t h i s  p o i n t  l o c a l  
d i s t u r b a n c e s  have  so c r a c k e d  and d e s t r o y e d  the  v e i n  and t h e  
s u r r o u n d i n g  c o n n t r y  r o c k  t R a t  i t  i s  d i f f i c u l t  and o f t e n  ~n-  
~ o s e i b l e  t o  t r a c e  t h e  v e i n  and t h e  c o u n t r y  r o c k .  - q o t t h w e e t e r l y  
f rom t h ~ a  d i s t u r b e d  a r e a ,  t h e  v e i n  assumes  a r e g , , l a r  f o r m ,  h a v -  
i n g  an a v e r a g e  w i d t h  o f  f i v e  f e e t  and  d i p p i n g  i n t o  t h e  ground 
a l i t t l e  t o  t h e  n o r t h  of  w e s t  a t  an a n g l e  of  f i f t e e n  d e g r e e s .  
The h an g i n g  w a l l  o f  the  v e i n  i ~  w e l l  d e f i n e d ,  and  t h e r e  i s  
e v i d e n c e  o f  p l a n e  f a u l t i n g  an shown by i t s  smooth  s u r f a c e  and 
the  p r e s e n c e  c f a  gouge be tween  the  h a n g i n g  w a l l  s~de e f  t h e  
v e i n  and the ~ o ~ n t r y  r o c k .  I n  most  p l a c e s  where the  f o o t  w a l l  
i s  e x p e n d  i t ,  gouge ,  i s  no t  so w e l l  d e f i n e d ,  bu t  i n  some 
p l a c e s  i t  a p p e a r s  t o  p o s s e s s  t h e  same c h a r a c t e r i s t i c s  as  t h e  
hauginE w a l l .  Th i s  l e a d s  me t o  c o n c l u d e  t h a t  s h o u l d  t h e  v e i n  
be s, ,nk on t h a t  hope t h a t  t h e  v e i n  and  i t s  m e t a l i c  v a l u e  w i l l  

b e  Found t o  be p e r s e n t e n t  t o  a c o n s i d e r a b l e  d e p t h .  
( The p a s t  unde rg round  develo l~nent  has  been  i l l  a d v i s e d .  

~ \ l ~ a c t i c a l l y  a l l  o f  t h e  m i n i n g  has  c o n s i s t e d  i n  removing the  
~ v e i n  m a t t e ~  f rom p l a c e s  i n  t h e  d i s t u r b e d  a r e a  by moans of  o~en 
" ' ~  c ~ t e  and s h o r t  t u n n e l s  a l l  a t  o r  v e r y  n e a r  the  s u r f a c e .  That 
::~ 1 i s  t o  say  p r a c t i c a l l y  a l l  o f  t h e  m i n i n g  i n  t h e  p a s t  h a s  ~een 

• I s u r f a s e  work.  The u~Mer~ound m i n e r a l i z e d  a r e a  h a s  been  t o  
a l l  p r a c t i c a l  p u r p o s e s  ~n touched .  

' The l a s t  were done by t h e  f o ~ e r  ~ganagement c o n s i s t e d  
i n  t h e  s i n k i n g  o f  a v e r t i c a l  s h a f t  a t  a p o i n t  where  i t  w c o l d  be 
i m p o s s i b l e  t o  e n c o u n t e r  t h e  main v e i n  o r  i t s  d i p .  At t h i s  t i m e  
t h e  a t t e n t i o n  and r e s o u r c e s  o f  t h e  f o r m e r  o p e r a t o r s  were  d i v e r t e d  
%~ a n o t h e r  mine ,  an~ o p e r a t i o n s  were  ~ u s p e n d e d .  



--2-- 

H oye ve r  a t  t h e  246 f o o t  l e v e l  o f  t h i e  v e r t i c a l  e h a f t  
a v e i n  was e n c o u n t e r e d ,  A ~ r i f t  was r u n  i n  f o r  10 f e e t  on t h i s  
v e i n .  W a te r  i n  t h e  s h a f t  p r e v e n t s  me f rom t a k i n g  a s ample  f r o m  
t h a t  d ~ f t .  I am i n f o r m e d  t h a t  t h e  v e i n  n ~ t t e r  a t  t h e  end  o f  
t h a t  d ~ f t  was  43 i n c h e s  w i d e ,  anRt~ t h a t  t h e  w i d t h  was  i n c r e a s -  
i n g  a s  t h e  c l r i f t  was p u s h e d  a h e a d .  Ore ze~oved  f r o m  t h a t  d r i f t  
was p i l e d  up n e a r  t h e  e e l l s ~  o f  t h e  s h a f t .  The b e s t  p a ~ t  o f  ~ 
t h i s  o~e was e h i p p e d  away a t  t h e  t i m e  o f  i t s  r e m o v a l .  S i n c e  
t h e n  t h a t  p i l e  o f  o r e  h a s  been  p i c k e d  o v e r  many t i m e s ,  and  
p o r t i o n s  r emoved .  I t o o k  a n  a v e r a g e  sample  f r o m  what  z e ~ a t n e d  
o f  t h e  o re  t h a t  was t a k e n  f r o m  t h a t  d ~ t f t  a t  t h e  248 f o o t  l e v e l  
o f  t h e  v e r t i c a l  s h a f t  and  t h e  r e t u r n s  f r o m  t h e  A s s a y e r  show 
8.8% c o p p e r  a nd  $ 2 . 0 8  i n  g o l d .  Under  t h e  c i r o u c ~ s t a n c e e ,  I 8~n 
~ t i ~ f i e d  t h a t  t h e s e  v a l u e s  a r e  below t h e  a v e r a g e  v a l , ~ s  o f  
t h e  ore  f r o m  t h a t  d r i f t .  

The ore  f r o m  t h e  t e n  f o o t  d r i f t  m e n t i o n e d  was  a c l e a n  
c u t  s u l p h i d e .  T a t t a c h  a g r e a t  d e a l  of  s i g n i f i c a n c e  t o  t h e  
s ~ a ~ a c t e r  and  v a l u e  o f  t h e  o r e  t h a t  was t a k e n  f rom t h a t  t e n  
f o o t  d . . ~ f t .  I wn s a t i s f i e d  t h a t  t h e  fo rm  of  t h e  o re  and  t h e  
v a l u e e  f o u n d  i n  t h e  p ro  a t  t h i s  p l a c e  i s  a good  i n d e x  t o  t h e  
e h s ~ c t e r  and  v a l u e  o f  t h e  o re  which  we w i l l  e n c o u n t e r  when 
t h e  ma in  v e i n  i s  e x p o s e d  a t  d e p t h .  

T a k i n g  i n t o  c o n s i d e r a t i o n  t h e  f a c t  t h a t  i n  t h e  u n -  
d i s t u r b e d  zone a l l  o f  t h e  ~ e i n e  d i p  a t  a p p r o ~ t ~ n a t e l y  t h e  same 
angle, i t  w ou ld  ~ r e a s o n a b l e  t o  e x p e c t  t h a t  a t  d e p t h  f o l l o w -  
i r ~  t h e  d i p  of t h e  v e i n  o f  n o t  more t h a n  400 f e e t  we a h o a l d  
r e a c h  t h e  w a t e r  l e v e l  and  e n c o u n t e r  t he  Same c h a r a c t e r  o f  o re  
t h a t  was  f o u n d  i n  t h e  246 f o o t  l e v e l  o f  t h e  v e r t i c a l  s h a f t .  
I b a s e  n~  e s t i m a t e  o f  n o t  more  t h a n  400 f e e t  on n~  p l a n  t o  p u t  
down a n  I i n c l i n e  s h a f t  f o l l o w i n g  t h e  d ip  of  t h e  v e i n  s t  a p o i n t  
on t h e  o u t c r o p  o f  t h e  ma in  v e i n  a b o u t  lO0 f e e t  lower  t h a n  t h e  
c o l A a r  o f  t h e  v e r t i c a l  s h ~ t .  

P r a c t i c a l l y  a l l  o f  t h e  o re  mined  i n  t he  p a s t  a t * t h i s  
mine  h a s  been  t a k e n  f r o m  open  o - h e  a n d  s h o r t  t u n n e l s  i n  t h e  
d i s t u r b e d  a r e a  where  t h e  v e i n  l i e s  c l o s e  t o  a nd  h o r z o n t a l l y  
w i t h  t h e  s u r f a c e .  As m i g h t  be  e x p e c t e d  t h i s  p o r t i o n  o f  t h e  
v e i n  h a v i n g  b e e n  e x p o s e d  t o  t h e  ~ t i o n  o f  O x i d i z i n g  a g e n c i e s  
a l a r g e  p o r t i o n  o f  i t s  o r i g i n a l  v a l u e w  h a s  be en l e a c h e d  e , , t ,  
and  a l l  o f  suc h  ore  i s  e i t h e r  o x i d i z e d  o r  s e m i - o x i d i z e d .  
Tha t  p o r t i o n  of t h e  o re  so  mine d  t h a t  c o n t a i n s  a l a r g e r  p e r -  
e e n t a g e  o f  s u l p h i d e  was t r e a t e d  i n  t h e  ] J i l l  a n d  t h e  r e s i d u e  
was s t a c k e d  up i n  p i l e s  c l o s e  t o  where  i t  was removed .  The re  
a r e  a b o u t  8000 t o n e  o f  ore  i n  t h e s e  s e v e r a l  dumps.  

The f o r m e r  ] ~ a n ~ e ~ e n t  s a m p l e d  t h e  dumps m e n t i o n e d  
i n  t h e  f o r e g o i n g  p a r a g r a p h  a n d  f o u n d  t h a t  t h e  c o p p e r  c o n t e n t  
a v e r a g e d  4½#. I have  no r e c o r d  o f  t h e  g o l d  T a l a e e  i n  t h e s e  
dmzps.  W i t h  t h e  p r e s e n t  ~ i l l  e q u i p m e n t ,  i t  w o - l d  n o t  be p o s -  
e i b l e  t o  r e c o v e r  v a l u e s  f r o m  t h e  o r e s  i n  t h e s e  dumps.  However ,  
I t h i n k  t h a t  i t  wou ld  ~e p o s s i b l e  by t h e  a d d i t i o n  o f  f l o t a t i o n  
e q u i ~ n t  t o  o u r  ~ i l l  t o  r e c o v e r  t h e  v l - e s  i n  t h e s e  l a r g e  a c -  
c u m u l a t i o n s  o f  o x i d i z e d  a nd  s e m i - o x i d i z e d  o r e s .  T h i s  would 
a l s o  be a p p l i c a b l e  t o  o r e s  t h a t  we w i l l  t a k e  ou t  a'~ove t he  
w a t e r  ( s u l p h i d e )  l e v e l .  I t  s h o u l d  be t o  t h e  a d v a n t a g e  o f  t k e  
Con~any t o  h a v e  a t e s t  on a few t o n s  made so  a s  to  d e t e r m i n e  
t h e  a p p l i c a b i l i t y  o f  t h e  f l o t a t i o n  m e t h o d  t o  e f f e c t  a r e c o v e r y  
on o x i d i z e d ,  s c u L l - o x i d i z e d  a s  w e l l  a s  on s u l p h i d e  o r e s .  

The ~ [ i l l  owned by  t h i s  Company i s  l o c a t e d  on i r e  
~ t e n t e d  g r o u n d  and  i s  i n  an e x c e l l e n t  s t a t e  o f  p r e s e r v a t i o n .  
I t  was n o t  o p e r a t e d  f o r  any  g r e a t  l e n g t h  of t i m e ,  and  s i n c e  
t h e  ~ L l l  s h u t  down i t s  e q u t p ~ e n  t h a s  been  w e l l  t a k e n  c a r e  o f .  
The e q u i p m e n t  i n  t h e  m i l l  i s  s~c h  a s  i s  s e e n  i n  p l a n t s  where  
w a t e ~  c c n c e n t r a t i n E  i s  t he  e f f e c t i v e  me thod .  I have  n e v e r  
s e e n  t h e  I~11  i n  o p e r a t i o n .  I les_~ned f rom m e m o ~ n d ~  l e f t  by 
t he  f o r m e r  ~ a n a ~ e n ~ n t  t h a t  its c a p a c i t y  p e r  24 hou~e is a p -  
p r o x i m a t e l y  160 t one .  -~ . . . . .  " ~ - - ' . ~ . ~ . ~ ; ~ . ~ ¢ . n £ ~  
F~Om ~ e x a m i n a t i o n  o f  t he  eq-~l~ment, I ' b e l i e v e  t h a t  the f o r e -  
go ing  i s  a p p r o : ~ n a t e l y  c o r r e c t .  The ~ t l i  w i t h  i t s  p r e s e n t  
equipment  i s  des igned  t o  t r e a t  s u l p h i d e  o res .  Undoub ted ly  
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8 u s o e e s  o f  t h e  f o ~ s e r  Nanagement  was t h e  f a c t  t h e y  were  unwise  
e n o u g h  t o  ~ o l i c v e  t h a t  t h e  w ~ l u e s  i n  s a n ~ - o ~ d i z e d  c~ee  e o u t ~  
be saYed b y  a me thod  i n v o l v i n g  s a m p l e  w a t e r  c o n c e n t r a t i o n .  

T~e power  tO o p e r a t e  t h e  H£1I i s  e~pplAed b y  a I 00  h . p .  
- d i e s e l  e n g i n e ,  a n d  a 12 h p  Y a ~ r b e n k s - K o r s e  e u g i n e ,  b o t h  e ~ -  

eras ing g a s e l i m .  The ~ e m a i n d e r  of  t h e  ] g i l l  e q u i p m e n t  i s  a s  
fellmm: 
I - 2 t o n t ~ a e k  e ~ l o .  
1 - 8 e g ~ t a ~ l y  w i t h  I w o p e n i n g s  ( u n d e ~ l z e  t o  ernsher b i n ,  

o v e r s i z e  t o  ez~sher) 
I - l l x 1 5  m Dodge ~ n  c r u s h e r ,  ~ "  o p e n i n g s ,  c a p a c i t y  3 t o  4 t o n s ,  

p e r  b o e r ,  , ,o ing a ~ o u t  15 h o p .  a t  240 RPM. 
I ~ 0 r u s h e r  b i n ,  a b o u t  22 t o n s  c a p a c i t y ,  d i s c h a r g i n g  t o  b i n .  
1 - B u c k e t  e v e v a t o r ,  ~0 f e e t  f~om b o o t  t o  d i s c h a r g e  o v e r  r o l l s .  
1 - B i n  ab o u t  62 t o n  e a l ~ c i t y ,  d i s c h a r g i n g  t o  
1 - A u t o m a t i c  f e e d e r  r e q u i r i n g  a b o u t  ~ h . p .  d i e o h a ~ g i n g  t o  
l a c t  o f  r o l l s  14x34 e,  s e t  t o  1 / 8 "  o p e n i n g ,  c a ~ y . 5  t o ~  poe  h ~ .  

*" a t  67 ~1~ ,  r e q u i ~ i z q ;  20 t o  25 h . p .  d i s c h a r g i n g  t o  
- B ~ k e t  e l e T a t o r  31 f e e t  f r o m  b o o t ,  t o  d i s c h a r g e  o v e r  s e ~ n a .  

I o Bet of 3 m f x q ) ~  eoz'eene as follo~." 
He.1  s c r e e n  ~ / 8 "  mesh, o v e r s i z e  t o  b e l t  c o n v e y o r  
( 1 / 8  h . p .  b u c k  t o  r o l l s ,  u n d e r s i z e  t o  1;o.2 s c r e e n  ! / 1 6 "  
me~ll., owe~s tze  t o  N o . I  ~ g ,  u n d e r s i z e  t o  Chi l~ean K i l l .  

I - 6* ncsnAnal d i a m e t e ~  Chi~lean l l i l l ,  e a ~ s ~ i t y  a ~ o n t  4~ t o n e  
&t 25 HP]g, u s i n ~  abou t  25 h . p .  d i s h ,  l a g g i n g  t h r o u g h  20 w ~ h  

• 8e~.*elm t o  
• ~lie classifiers, eerie type, of 2' 2~' and  3' Cones, 
~le~harging ove~slze respectively: 

2 Led~ iok  tables IS t o n s  C a p a c i t y ,  $ h . p .  e a c h .  
1 -" Come, g a t e d  b e l t ,  6 '  ~ o f  ooa~ee  s a n d s .  
1 - I s a b e l  c o n o e n t r a t o ~ ,  u n d e r s i z e  ~ t h r e e  c l a e s i f t c x ~  f e e s  t o  

lO ~ ~ I o  separating t a n k ,  dlse~gin~ its s l imes  tO 
1 - 6 ~ ~ r u s v a n o e z ,  ~mooth  b e l t  f o r  o 1 4 " o l .  
A l l  t h e  wash  ~ t t e ~  is c c l o s e t e d  in a • ~haped t a n k  be low 

M i l l  f rom which the f a i l i n g s  a~e d ischarged  i n t o  the 
g u l c h .  ~o~1+ 60 p e r c e n t  of  t h e  w a t e r  i s  a v a i l a b I ~  t o  be  

~. ~ -  ~ A~'~ r e t u r n e d  and  ~e-mmd. 
+ When the ~ i l l  was l a s t  operated, we secured e~ 
, " ~  ~ water fr~ the ~esa~,ysmapa Rive~, the pipe llne from the ~iver. 

~ \  t o  t h e  mine  i n  7~ m i l e s  l o n g .  3~ ~ p i p e  /ks e ~ e d .  On the r i v e r  
~ / ~ /  we have a pumping p l a n t ,  h o u s i n g  a 40  h . p .  Y a ~ b a n k s - K o r s e  

gaso l i ne  e n g i n e  and  pump. ~ove o u r  m i l I  axe two water  tanks  
i n  good c o n d i t i o n .  One 16 ,000  and  t h e  o t h e r  6 0 , 0 0 0  ~ . e a p t y .  

+ On our  p r o p e r t y  t h e r e  a r e  l o c a t e d  b - n k  honsen eu~- 
f t e i e n t  t o  accommodate a b o ~ t  25 ~ n .  O t h e r  b~ildinge ~ o n e i s t e  
o f  ~ine Office, ~ t o r e h o u s e ,  Cook h e s s e ,  ~sa~ Office, G ~ e  
s~d S u p e r i n t e n d s n t ' e  h o u s e ,  ~ t t h  a n  e x p e n d i t u r e  og a few h u n -  
d ~ d  d o l l a r s  t h e s e  b u i l d i n g s  • e n i d  b e  p u t  i n  good s t a t e  c f  
repair. There  i e  a g r e a t  desX o f  mieowl laneoue m a l l  e q u i p -  
ment~ o n  h~u~ d t h a t  i 8  i n  a ~umble c o n d i t i o n ,  s - o h  a s  m i n i n g  
oa~n ,  T r a A I  and  p i p e  £ i t t i n g o ,  s e t ,  e t c .  On t h e  o t h e r  ha~w;+~~ 
we s t a r t  more a c t i v e  o p e ~ t i o n 8  h e r e ,  we w i l l  h a v e  t e  e x ~ e n ~  
some money f o r  some ~, ieoe l laneoue ~ l l .  equl l~nen~,  s~ch  a s  p ie ]m,  
shovele, h o l l o w  d ~ l l  s t e e l ,  etc. 

; / A t  t h e  a b a f t  h o u s e ,  we h a v e  a 15 h . p .  F a i r b a n k s - ~ l o r s e  
. ~. ( h~let. Also installed in the ab~t house iea 40 h.p. engine 
~ ++, ~ u d  a 2Z12 S u l l i v a n  0omp~eeeo~. A l l  of  t h i s  e q u i p ~ n t "  iS i n  
~:~ ~ t , ~ . o m t  e ~ d l t l o . . ,  und ',,,Ill . ~ p ~  e-~cic~e.t  pomer ~ =  o~v ',me+.., 

p ~ ' +  ~ / f c r  a ~ e  t i m e  t o  e ~ e .  B o t h  o f  t h e  e n g i n e s  consume g a s o l i n e .  
~ # '  / We h~ve on h&nd two ~ a e ~ r  d r l l l ~ ,  J ~ g e r s a l l  Rand t y p e ,  

~-~/ and two etoper d r ~ l ~ e .  Our blacksmith shop is equipped with 
~ l  ~ t  of necessary e s s e n t i a l s .  
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About  3 m i l e s  f rom t h e  mine i 8  a p t e o e  o f  p & t e n t e d  
g r o u n d ,  a ~ o u t  l0  anx~s  i n  e x t e n t .  T h i s  g~ound  was e n q u i r e d  
on  a o m  un t  of  t h e  f a s t  t h a t  i t  e o n t a i n m d  a s ~ i n g  o f  w a t e r  
w h i c h  ~ e x o e l l e a t  f o ~  d ~ i n k l n g  p u r p o s e s .  A ~oad  e o u n e n n  
t h i n  s p r a n g  w i t h  t h e  l ~ o p e r t ~ ,  l n ~ h e  p e a t ,  w a t e r  f o ~  d ~ k -  

p~trpo6ee was h a i l e d  ~ o m  t h i s  s p r i ~  t o  t h e  mlIMB. Th@ 
w & t e r  deYe lope4  n e a r e r  t h e  mine  i s  n o t  s u i t a b l e  f o r  d r A n k l ~  
pmmpesem, I t  w o u l d  b e  q u i t e  f e a ~ b l e  t o  p l a c e  & b i g  t a n k  
be low tt~e m i l l  a d  c o l l e c t  i n  it ralnwate~ f~ t h e  m i l l  ,~oof, 
t h i s  e e n i d  b e  u s e d  f o ~  d r i n k i n g  ~urpoaeR.  

I n  r e g a r d  t o  t h e  ,£utuxe  d e v e l o t ~ n o n t  o£ t h e  m £ ~ .  
t h e r e  a~e  t e e  p l a ~  t h a t  e c ~ e n d  t h e m s e l v e s  t o  m :  
One i n v o l v e s  em~tinulng e x t e n s i o n  of  t h a t  d r i f t  a t  t h e  ~ '  
l e v e l  o f  t h e  v e r t i e a l  s h a f t .  As before s t a t e d ,  a t  t h i s  p o i n t  
e x ~ e Z l e n t  o r e  wee e n c o u n t e r e d ,  a n d  i t  i e  t h e  o n l y  p o i n t  on  
t h e  p r o p e F t y  where  t h e r e  was a n y  deep w o r k i n g s .  The e a z T y i n g  
ou t  of  t h i n  p l a n  wo~ld  i n v o l v s  r e - t i t h e = l e g  of  t h e  s h a f t ,  t h e  
t i m b e r  b e i n g  i n  v e r y  bad  s h a p e .  The n u m t ~  o f  f e e t  of  b ~ k e  
s f  c~e t h a t  i s  s u l p h i d e  i n  c ~ t r ~ t e r  a b o v e  t h e  P-~I~ t l e v e l  
Of o o ~ s e  v e r s  l i ~ t e d ~ - p o s s i b l y  n o t  mo~e t h a n  1 0 0 ' .  A ~  
~ h t s  i s  e x h a u s t e d ,  we w o - l d  b e  o b l i g e d  t o  r u n  l o w e r  ~ k e l o  
T h i s  w o u l d  . i n v o l v e  t h e  e x p e n s e  o f  r u n n i n g  t h r o u g h  bar~a g ~ o m s d  
where  t b a  v e i n  wo~ld  b e  e u e o u n t e z e ~ .  The v e r t i c ~  s h a f t - i s  
51~* d e e p ,  und t h e  w a t e r  ~ow e t a n d e  a t  a l e v e l  ~10& f r a m  t in t  
eol~a~ ~ t h e  shaft. The vein ~efex-~ed to a t  t h~  24~' l~vel 

~o~ 
t e  i n  ~ r  o p i n i o n  n o t  the m a i n  v e i n .  

• An a l t e r n a t i v e  p l a n ,  w h t e h  As t h e  one t h a t  X x~re~ 
o ~ n d  i~k~olves e l n k ~ n ~  an  ineline s h a f t  atarting at th~ o u t -  
e r o p , a n ~  f o l l o w i n g  t h e  d i p  o f  t h e  v e i n  a~  a p o i n t  s~ev£  ~00~ 
•Istant f r o m  the e o l l a =  of  t h e  v e ~ t t e a l  e h e ~ ,  a n d  abo~t lO0 ~ 

~ ]~we~. The ma in  Ve in  o u t c r o p s  a t  t h i s  p e i n t ~  a n d  i t  i s  t h e  
/ l o w e s t  peJ4a~ on  t h e  p ~ o p e r t y  where  I h a v e  i d e n t i f i e d  ~m~ ~/ 

- I ~ _ ~ ve~n a t  t h i s  point is t h o r o u g h l y  6~dized mad 
~ ~ - t h e r e Z 0 r e  ~ e  ve~ues h~ve b e e n  l e a c h e d  ~a%. The p ~ s l m e e  o £  
~ eopper le e a s i l y  disee~able.. It is ~V idea to elnk a - ~ n ~ l l  
/~ or j xneli~ ~t large enough for hauling, with epees on the side 
' - /  f o ~  lean-we3" and  a i r .  a n d  water"  p i p e s  f o r  power  d r i l ] 3 ~ ,  IS  

would  n o t  be  d t f f t e n l t  t o  e n l a _ ~ e  t h i s  e h ~ t  later on. tO m e e t  
r e q u i r e m e n t s  f o r  ore  z~.~oValo T h i s  i n e  l i ~  s h a f t  p l a n  w e a l d  
eblr~o, ,e ly  i n v o l v e  x-e~ewA~g t h e  h o i s t ,  e o m ~ r e s e o r  and  e n g i n e .  
and  blae~sm~tIa  shop  f ~  m t h e J . r  p r e s e n t  1 0 e ~ t i o n , t o  t h e  st~e 
t h a t  I h a y  • s e l e c t e d ,  w i t h  a n  l n e l i n e  s h a f t  t h e  w o r k i n g s  
w i l ~  a l w a y s  be  &u e r e .  i f  t h e o r e  i n c r e a s e s  i n  r i c h n e s ~  and  
v ~ l u ~ e  a t  d e p t h  a s  mauy have ~ r e d i c t e d ,  t h i s  vould b e  t h e  
q .Aiekes t  way o f  p r o v i n g  t h a t  t h e o r y .  I ~ e e l  s ~ t t s ~ e d  f r ~  
n~ s t u d y  o f  t h e  g round  t h a t  a t  n d e p t h  o f  n o t  mere t h a n  400" 
we aho,~ld e n o e u n t e ~  e r e  o f  t he  some c h a r a c t e r  a s  was f e t i d  
a t  t h e  ~A6' l e v e l  o f  t h e  v e r t i o a l  s h a f t .  I c o n f i d e n t l y  e x p e c t  
~ t  a d e p t h  of no t  more t h a n  500' t h a t  wa will e n e o - , u t e r  all 
of the water that we will need for mil~ing purposes. If this 
happens, we ~lll secure wate~ at a ~ch Less expense than here- 
r e f e r s ,  The man t h a t  o p e r a t e s  the h o i s t  and  eompressea ~ c o u l d  
pu~p t h e  w a t e r  o u t  o f  t h e  m i n e r  a n d  i t  would f l o w  by  g r a v i t y  
t o  t h e  t a ~ k e  above  t h e  ]gAl~. ~ - p k e e p  o f  t h e  w n t e r  s a p p l y  
f e ~  t h e  ~[~11 wo, , ld  be  n e g l i g i b l e  w h e ~ a ~  i n  t h e  e a s e  o~ o t ~  
1 o ~  p i ~ e  l i n e ~ A e h  t i m e  i s  ~ m ~ e d ,  and  e~pense~  on a e c o n n t  
of  t h e  f a s t  t h a t  e x t r e m e  h e a t  i n  e ~  o n u s e s  t h e  p i p e  l i n e  
t o  b r e a k .  ~ i t h  ~ i n c l i n e  s h a f t  pl .an l e e s  t i m b e r  Would h a v e  
t o  be u s e d ,  an& g r e ~ t e r  vo lume  o f  o r e  would  be  d e v e l o p e d  a n d  
a t  n l e e s  c o s t  p e r  t o n  t h a n  would  be  i n  t h e  e a s e  w i t h  t h e  
ve~tlea~ sha f t  p l an  
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In  eono1~ion~ I taXe p l e ~ m ~ e  in  s t a t i ~  t h a t  
I r ega rd  these  ~ n i n g  eL~i~ of ~ e a t  p r o ~ i s e ~ a u d  w~ich, 
i f  doveloped,  mho-ld e ~ l ¥  p ~  h~ndso~  r ~ t ~ , ~ s  to ~F 
Co~auy o p e r s t i n g  the  s a m ,  

Signed,  Alexander Spet~ood, 

~lekenb~, A~. 
Oatobez 20~ 19R~, 
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E. Henry V a l e n t i n e  J r .  
I548  N o r t h e a s t  4th Ave. 
Miami , FL 33132 

M . D .  
' : i ' . . 7  o i  

Dear Dr.  V a l e n t i n e :  

At your" 
r e p o r t s  prepa 
p r o p e r t y  and 
I t  i s  m y  o p i n  

based on t i l e  

r e q u e s t  I have rev i ewed  the  g e o l o g i c  a, , l  assay 
red f o r  y o u r  L ion  /4oun ta in  Land and M i n i n g  Compa,y 
f i n d  t h e y  i n d i c a t e  s i g n i f i c a n t  go ld  m i n e r a l i z a t i o n .  
i on  t h a t  f u r t h e r  e x p l o r a t o r y  work shou ]d  be done, 
f o ] l o w i n g  f a c t o r s :  

i Anomalous go ld  has been found in  the  e x p l o r a t i o n  
d r i l l i n g  to  d a t e .  

. The Monarch Mine has p r o d u c e d ,  in  t he  p a s t ,  ore 
wh ich  a c c o r d i n g  to  e a r l y  r e p o r t s  c o n t a i n e d  go ld  
s i g n i f i c a n t  amounts .  

i n 

. The s u r r o u n d i n g  area is known f o r  i t s  go ld  mines - 
V u l t u r e ,  C o n g r e s s ,  Oc tave ,  e t c .  

. S u f f i c i e n t  ac reage  is  he ld  by the  L ion  Moun ta i n  Lanll 
and b l i n i n g  Company to p r o p e r l y  e x p l o r e  the p r e s e n t l y  
known anomalous  go ld  f i n d i n g s .  

You may use L h i s ' e x p r e s s i o n  of  o p i n i o n  in  a p r o s p e c t u s  i f  
you so d e s i r e .  

S i n c e r e l y ,  

Harvey ~:i. S m i t h ,  E.l. i. 
P r e s i d e n t  

HWS/hm 

#, 
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GENERAL DEVELOPMENT 

of  COMPANY 

I n t r o d u c t o r y  S ta temen t  

LION MOUNTAIN LAND AND MINING COMPANY, INCORPORATED was 
i n c o r p o r a t e d  f o r  the purpose of a c q u i r i n g ,  e x p l o r i n g ,  d e v e l o p i n g  
and o p e r a t i n g  g o l d ,  s i l v e r ,  copper  and o t h e r  m i n e r a l  p r o p e r t i e s  
and to  engage in  the p r o d u c t i o n  and t r a n s p o r t a t i o n  of such ores 
and m i n e r a l s .  

At the p resen t  t ime  the C o r p o r a t i o n  is  engaged in p e r f o r m -  
i ng  f u r t h e r  e x p l o r a t i o n  of the p r o p e r t y .  However,  the 
c o r p o r a t i o n  does not w ish to make any r e p r e s e n t a t i o n  r e l a t i v e  to 
the  s i z e  or q u a n t i t y  of any ore body on i t s  p r o p e r t y ,  in t ha t  
a l l  work remains in an e x p l o r a t i o n  s t a g e .  

Gold and S i l v e r  
T h e i r  P r o p e r t i e s ,  Uses and Marke ts  

Gold was one of the f i r s t  me ta l s  used by man and the 
supp ly -demand  r e l a t i o n s h i p s  f o r  go ld  d i f f e r  f rom those of a l l  
o t h e r  m i n e r a l  c o m m o d i t i e s .  I t s  i n t r i n s i c  va lue  c r e a t e s  a demand 
t h a t  so f a r  has not been f u l f i l l e d .  Whi le much of the annual 
p r o d u c t i o n  i s  hoarded,  a moderate  amount is  used in  the a r t s  and 
i n d u s t r y - - e l e c t r o n i c s ,  j e w e l r y .  I t  is  p r o b a b l e  t h a t  gold w i l l  
c o n t i n u e  to  be a s t a b l e  a l t e r n a t i v e  to  paper money as we l l  as 
expanded uses in  i n d u s t r y  and the a r t s .  

S i l v e r  is  a l so  v a l u a b l e  f o r  i n t r i n s i c  v a l u e ,  blJt tn a muc~ 
l e s s e r  e x t e n t  than g o l d .  However,  i t s  i n d u s t r i a l  use is mIJch 
g r e a t e r ,  be ing  w i d e l y  used in  p h o t o g r a p h y ,  e l e c t r o n i c s  and a r t s  
and c r a f t s .  I t  i s  expec ted  t h a t  i n d u s t r i a l  use w i l l  c o n t i n u e  to 
grow. 

The i n c r e a s e d  demand f o r  go ld  and s i l v e r  as w e l l  as t h e i r  
p r i c e s  has caused a c o n s i d e r a b l e  expans ion  in e x p l o r a t i o n  
a c t i v i t i e s .  Known anomalous go ld  and s i l v e r  p r o s p e c t s  w i l l  soon 
be at a premium. 

HISTORY 

LION MOUNTAIN LAND AND MINING COMPANY, INCORPORATED was 
o r g a n i z e d  under the laws of the S ta te  of Delaware on the 2nd day 
of June ,  1987 w i t h  i t s  p r i n c i p a l  o f f i c e  in F l o r i d a  l oca ted  at 
1848 N.E. Fou r th  Avenue, M iami ,  F l o r i d a  33132. The C o r p o r a t i o n  

- l -  
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HISTORY (c.onti nued ) 

is q u a l i f i e d  to do business in the State of Arizona and main- 
ta ins  an o f f i c e  located at 4310 North Brown Avenue, Suite 3, 
Scot tsdale,  AZ 85251, c/o Del Tierra Engineering & Mining Corp. 
The incorpora to r ,  E. Henry Valent ine J r . ,  M.D. leased his mining 
property to the Corporation for  a ten-year period with an option 
fo r  an add i t iona l  ten years. This property add others-t-Obe 
acquired are to be explored and developed for ore p o t e n t i a l .  Dr. 
Valent ine has spent considerable time and money on the pre l im- 
i na ry  exp lorat ion of th is  property p r io r  to i t s  being leased to 
the Corporat ion. As a resu l t  of the i n i t i a l  i nves t iga t ion  
conducted, Dr .  Valentine decided to expand the explorat ion and 
development by means of an o f f e r i n g  of the Corporat ion's 
s e c u r i t i e s .  

Arizona has always been a mining intensive state arid s t i l l  
is producing the major por t ion of the Nation's copper as well as 
major amounts of gold and s i l v e r .  Wickenburg, ID a i r  miles west 
of the Corporation property,  is adjacent to the h i s t o r i c  Vulture 
and Congress gold mines as well as numerous others in the near 
v i c i n i t y .  A d d i t i o n a l l y ,  major mineral deposits have been found 
northward in the Bradshaw Mountains as well as at Jerome, north- 
e a s t e r l y  from the property.  •Eastward explorat ion for gold is 
cont inuing in the Lake Pleasant area and westward other gold 
proper t ies a~re being developed. And the LION MOUNTAIN bAND AND 
MINING CORPORATION property is s i tuated p r a c t i c a l l y  in the 
center of a l l  th i s  a c t i v i t y .  

The s i x  pa ten ted  c l a i m s  were l o c a t e d  by a Mr. Ry lander  
c i r c a  190(]. Upon h is  death h is  widow so ld  the c l a i m s  and the 
Monarch M i n i n g  & S m e l t i n g  Company was formed and i n c o r p o r a t e d  in 
1904. C o n s i d e r a b l e  deve lopment  was done - sha f t ' s ,  t u n n e l s ,  
unde rg round  w o r k i n g s  - on ve ins  r e p o r t e d l y  assay ing  2-2(}% 
c o p p e r ,  1-3 ounces of s i l v e r  and 0 . 1 - 0 . 7 5  ounces of gf~Id per 
ton. I t  is reported some ore was shipped to the 01(I llumholdt 
Smelter but those records are not ava i lab le .  The mine was 
operated u n t i l  approximately 1915. Since that time not much 
work was done on the property u n t i l  the Corporation 
incorpora to r ,  E. Henry Valentine J r . ,  M.D. obtained t i t l e  t(~ the 
property in 1961. Pr ior  to that time his grandfather, Dr. James 
T. Ross had cont ro l led  the property .  

When the pr ice of gold began to escalate, Dr. Valentine 
became ser ious ly  in terested in the property.  Since the Old 
Monarch Mine had produced gold in addi t ion to copper and s i l ve r  
he thought there may be more in the v i c i n i t y .  His i n i t i a l  
prospecting revealed some i n t e res t i ng  samples that showed 
anamalous gold and as a r esu l t ,  in 1973 he added 49 unpatented 
claims to his 6 patented claim holdings. As his exploratior~ 
e f f o r t s  continued in doing his annual assessment work he was 
fu r the r  encouraged and so added add i t iona l  claims which now 
brings his t o t a l  holdings to 123. 
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-~.-.-..--~HIT{TORY (continued) 

In t h e  p r o c e s s  o f  d o i n g  h is  e x p l o r a t i o n  work he has done • 
a c o n s i d e r a b l e  amount of  d iamond co re  and r o t a r y  d r i l l i n g  and 

g e o p h y s i c a l  t e s t i n g .  T h e - l a t t e r  was an Induced  P o l a r i z a t i o n  a ,d  
R e s i s t i v i t y  s u r v e y  conduc ted  by M i n i n g  G e o p h y s i c a l  Surveys of 
Tucson .  -Th is  work d e m o n s t r a t e d  a b road  anamalous response  at 
2 0 0 0 + / -  f e e t .  Th is  anomaly  c o u l d  be a p o r p h y r y  copper  t ype  of 
d e p o s i t  or  i r o n  p y r i t e  w i t h  or w i t h o u t  g o l d .  'D r .  Va len- t~ne has 
s t a r t e d  a d r i l l  h o l e  to  t e s t  t h i s  anomaly  and is  p r e s e n t l y  down 
1 ,750  f e e t .  T h i s  means t h e r e  is  a p p r o x i m a t e l y  250 f e e l  to  go to  
reach t he  p o t e n t i a l  f a v o r a b l e  zone .  

The most i n t e r e s t i n g  aspec t  of  Dr .  V a l e n t i n e ' s  work to  
d a t e ,  howeve r ,  i s  the  c o m b i n a t i o n  o f  s u r f a c e  samples an# the 
s h a l l o w  d r i l l i n g  on f a v o r a b l e  zones .  S i x  ho les  have been 
d r i l l e d  on r a t h e r  w ide  s p a c i n g  and a l l  show v a r y i n g  amounts of 
go ld  f rom s u r f a c e  down to  400 f e e t .  Some of  the  assays r e v e a l e d  
o r e - g r a d e  m a t e r i a l ,  thus  l e a d i n g  one to  the  e x p e c t a t i o n  t h a t  
more d r i l l i n g  may lead  to  a t r e n d  t h a t  wou ld  d e v e l o p  i n t o  an ore 
body.  

CORPORATION PROPERTIES 

The I s s u e r ' s  p r o p e r t y  c o n s i s t s  o f  s i x  p a t e n t e d  m i n i n g  
c l a i m s ,  one p a t e n t e d  m i l l s i t e  and 117 u n p a t e n t e d  m i n i n g  c l a i m s  
l o c a t e d  i n  Secs.  4, 5, 28, 29,  32 & 33,  Ts .7  & 8 N . ,  R.3 W., 
G.& S . R . M . ,  Yavapai  Coun t y ,  A r i z o n a .  Th i s  compr i ses  a p p r o x i -  
m a t e l y  2 ,350  ac res  in  t he  Whi te  P i cacho  M i n i n g  D i s t r i c t  ]5 m i l e s  - 

v l a  road e a s t  o f  W i c k e n b u r g ,  A r i z o n a .  P r e s e n t  access r e q u i r e s  
f o u r - w h e e l  d r i v e  v e h i c l e s .  

W i c k e n b u r g  wou ld  be a m ino r  s u p p l y  p o i n t ,  however ,  l a b o r  
s h o u l d  be a d e q u a t e .  P h o e n i x ,  A r i z o n a  i s  o n l y  60" m i l e s  s o u t h e a s t  
o f  W ickenbu rg  and wou ld  be the  m a j o r  s u p p l y  p o i n t .  

T o p o g r a p h i c a l l y  the  C o r p o r a t i o n ' s  c l a i m  area is  in the low 
f o o t h i l l s  o f  t he  Wickenburg  Moun ta i ns  where e l e v a t i o n s  range 
f rom 2 ,800  - 3,8( ]0 f e e t  above sea l e v e l .  

C l i m a t i c a l l y  the  area is  s e m i - a r i d .  Tempera tu res  f l u c t u a t e  
f rom a min imum o f  20 ° F. + / -  f o r  a b r i e f  w i n t e r  p e r i o d  to  w e l l  in 
excess of  lOO°F,  d u r i n g  the  summer m o n t h s .  S n o w f a l l  is  very  
s c a n t y  and t h e  summers are d ry  e x c e p t  f o r  very  o c c a s i o n a l  
t o r r e n t i a l  r a i n f a l l .  

GEOLOGY 

The C o r p o r a t i o n  r e t a i n e d  the  s e r v i c e s  o f  Mr. Gera ld  
W e a t h e r s ,  a M i n i n g  G e o l o g i s t  of  Lake Montezuma,  A r i z o n a  to  
c o n d u c t  an e x a m i n a t i o n  of .  the  c o r p o r a t e  p r o p e r t i e s  f o r  the  
pu rpose  of  s u b m i t t i n g  a g e o l o g i c  r e p o r t .  Mr. ~Jeathers '  comp le te  
r e p o r t  i s  on f i l e  at  the  C o r p o r a t i o n ' s  Miami o f f i c e .  F o l l o w i n g  
are e x c e r p t s  f r om t h a t  r e p o r t :  

- 3 -  
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Genera I- Geology 

• "The-Mon~(r~h":"M~i~n~' is s i tuated w i th in  the  basin and range 
province, in the low ly ing  Wickenburg Mountains, at an elevat ion 
Of approximately 3,200 fee t .  I t  is underlain by older " 
pre-Cambri.an metamorphic schists and grani te with occasional 
outcroppings ~f-Cretaceous andesites and Ter t ia ry  - Cretaceo~s 
dikes and plugs. (Younger rocks).  The schist  ' l o c a l l y  includes 
d i o r i t e ,  rhyolite--a-n-d greenstone'', the 'dikes and plugs are 
g r a n i t i c ,  d i o r i t i c ,  r h y o l i t i c  and a n d e s i t i c . ' "  

2 . . . . .  

"The main work ings  on the p r o p e r t y  were excavated w i t h i n  a 
narrow (5 -10 '  t h i c k )  d i o r i t e  d ike  ( o r i g i n a l  r e p o r t s )  s t r i k i n g  
n o r t h w e s t e r l y  and d i p p i n g  30 ° to the sou thwes t .  I t  is exposed 
over much of the pa ten ted  p r o p e r t y ,  but is  o v e r l a i n  by s c h i s t  
w i t h  a n o r t h e a s t e r l y  t r e n d i n g  s c h i s t o s i t y  in p laces such as in 
the v i c i n i t y  of  the No. 2647 Minera l  Monument. Since the t e x -  
t u re  of the m a j o r i t y  of  the o u t c r o p p i n g  host rock is m ic ro -  
c r y s t a l l i n e ,  i t  is c l a s s i f i e d  as an andesite. The surroun(lirlg 
area is comprised of pre-Cambrian schists and granites 
containing s t r ingers  of pegmatite. Quartz monzonite can be 
found on the dump of the main shaft near the old m i l l s i t e . "  

Mi neral i zat i  on 

"The a n d e s i t e / d i o r i t e  d ike  has been b r e c c i a t e d  and resea led 
w i t h  qua r t z  and a s s o c i a t e d  m i n e r a l i z a t i o n .  M i n e r a l i z a t i o n  in 
the b r e c c i a - z o n e s  c o n s i s t s  of c h a l c o p y r i t e ,  c h a l c o c i t e ,  p y r i t e ,  
m a l a c h i t e ,  o the r  copper ox i des ,  l i m o n i t e  and manganese ox ides .  
Copper ox ides were a lso  observed in prosl~ect p i t s  s c a t t e r e d  over 
the p r o p e r t y  in which the host rock va r i es  from s c h i s t s  to 
p e g m a t i t e s .  Composite samples from holes d r i l l e d  on the 
unpatented c la ims  assayed f o r  copper ,  gold and s i l v e r  proved 
t i le  occur rence  of these elements on those c l a i m s . "  

Sample Assays 

"Channel and representat ive samples of stockpi led dike 
material taken in 1972 were assayed for  copper and copper 
oxides. Copper assays varied frown 0.16% to 1.42%. Assays , f  
some .prospect d ~ i l l  hole samples varied from 15 to 1,100 PPM 
copper. D r i l l  cuttin<js from Hole 'A' assayed an average .026 
oz. Au/ton, over a sample in te rva l  of 160 fee t ;  other d r i l ]  hole 
sample assays show the presence of anomalous gold."  

POTENTIAL 

The ~,ion Mounta in Land and Min ing Company, I nco rpo ra ted  
p r o p e r t y  has the p o t e n t i a l  to be a good go ld ,  s i l v e r  and copper 
p roduce r .  Aga in ,  q u o t i n g  from Mr. Weathers'  geo log i c  r e p o r t :  
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"The Monarch area of the Lion Mountain Land and Mining 
Company ce r ta in l y  exh ib i t s  many of the geological character- 
i s t i c s  associated with the occurre,ce of an under ly ing ore 
deposi t .  These Charac ter is t ics  inc iude- the occurrence of 
volcanic and p lu ton ic  rock types in the basin, and range 
province, i n te rsec t i ng  s t ruc tu res ,  plus copper and gold 
m i n e r a l i z a t i o n  ( f requent ly  in the ore grade r~nge) ass~c-i-at-ed 
with d i f f e r e n t  rock types. "  

"The p r o p e r t y  is  t h e r e f o r e  j udged  w o r t h y  o f  c o n t i n u e d  
e x p l o r a t i o n  i n  sea rch  f o r  an u n d e r l y i n g  ore b o d y . "  

Mr.  Weathers has g i ven  h i s  p e r m i s s i o n  to  use h i s  recom- 
m e n d a t i o n  in  t he  p r o s p e c t u s .  -" 

In a d d i t i o n  to  Mr. Wea the rs '  r e c o m m e n d a t i o n ,  Mr. I Iarvey L~. 
S m i t h ,  E.M. o f  S c o t t s d a l e ,  A r i z o n a ,  a P r o f e s s i o n a l  C o n s u l t i n g  
M i n i n g  E n g i n e e r ,  a l s o  recommends t h a t  f u r t h e r  e x p l o r a t i o n  be 
c a r r i e d  o u t .  His s t a t e m e n t  is  c o n t a i n e d  in  the  aL tached  ] e L t e r .  

Mr.  Smi th  b e l i e v e s  t h e r e  are two p o s s i b i l i t i e s  - a low cos t  
open p i t  o p e r a t i o n  as i n d i c a t e d  by the  d r i l l  h o l e  show ing  
m i n e r a l i z a t i o n  f rom 10-170 f e e t  or an u n d e r g r o u n d  mine s i m i l a r  
t o  t h e  Old Monarch Mine .  I f  an ore  body can be d e v e l o p e d  around 
t he  h o l e  showing  m i n e r a l i z a t i o n  f rom 10-170 f e e t  i t  wou ld  be 
p a r t i c u l a r l y  advan tageous  because t h e r e  may be very  l i t t l e  o v e r -  
bu rden  or  was te  to  s t r i p .  

Mr. Weathers 
h e r e w i t h .  

' and Mr. S m i t h ' s  c u r r i c u l a  v i t a e  are enc losed  

F u t u r e  A c q u i s i t i o n s  

In a d d i t i o n  to  t he  L ion  Moun ta i n  p r o p e r t y ,  Dr .  V a l e n t i n e  
knows of  s e v e r a l  o t h e r  p r o s p e c t s  wh ich  o f f e r  c o n s i d e r a b l e  
p o t e n t i a l .  Some of  the  p roceeds  f rom the  s a l e  o f  the  company 
s e c u r i t i e s  w i l l  a s s i s t  i n  a c q u i r i n g  t hese  p r o s p e c t s .  

D r a f t e d  By: 

Harvey ~ S m i t l l ,  E . ~ 1 . - - -  
R e g i s t } / r e d  M i n i n g  E h g i n e e r  

L 

- 5 -  
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The company w i l l  c o n c e n t r a t e  on e x p l o r a t i o n  and development 
of m i n e r a l s  which the company b e l i e v e s  have p o t e n t i a l  fo r  
" o p e n - p i t "  mining (See G l o s s a r y ) .  However,  t~e deep g.e~physical 
anomaly w i l l  a lso  be pursued.  The p r e s e n t l y  e x i s t i n g  hole 
d r i l l e d  by Dr.  V a l e n t i n e  is down to 1 ,750  f e e t ,  l e a v i n g  only 250 
f e e t  to go to reach the p o t e n t i a l l y  f a v o r a b l e  zone. 

I t  w i l l  under take  a f i e l d  e x p l o r a t i o n  program to pursue the 
known m i n e r a l i z a t i o n  deve loped by Dr.  V a l e n t i n e .  F i e l d  
e x p l o r a t i o n  cons is ts  pr. i m a r i l y  of g e o l o g i c a l  mapping, s-ampling 
and d r i l l i n g  - diamond core or r o t a r y .  I f  the area cont inues  to 
show promise the company w i l l  c o n t i n u e  i t s  d r i l l i n g  program with 
the e x p e c t a t i o n  of d e v e l o p i n g  an ore body. 

In o the r  areas of the c l a i m s ,  geochemical  surveys may be 
under taken  to look fo r  t r a c e  e lements  o f ten  assoc ia ted  with gold 
d e p o s i t s .  Geophysical  surveys may a lso be used to determine the 
p o s s i b l e  presence of m i n e r a l i z a t i o n .  

D r a f t e d  By: 

f .  - 

. j /  * ~ .  

.2 ,~?c "~,/) . ; "~  ) ' : 2  rZ 

Harvey W. Smi th ,  E.M. 
R e g i s t e r e d  Min ing  Eng ineer  

/ .,t I. I 
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RESUME • OF PROFESSIONALCAREER 

.............. =~ ..................................... HARVEY W .... SMITH, E.M . . . . . . . . . . . . . . . .  
Registered Mining Engineer 

U.S. Mineral Surveyor 
U.S. Approved T i t l e  Abst rac ter  

Registered Land Surveyor . . . . . .  
Member Board o f  Governors, AZ Department of Mines & Mineral Resources 

.1957-Present 

1956-1957 

1956 

1954-1955 

1953 

1950-1952 

1949-1950 

1946-1949 

Consultin 9 Minin 9 Encjineer and U.S; Mineral Surve}~or 
During this time I have worked for numerous clients from 
individuals to the major mining and oi l  companies to the 
State and Federal Government. My work has covered prac- 
t i ca l l y  all phases of mining and geology - from examining 
prospects, geological evaluations, exploration programs, 
engineering surveys, both underground and surface and 
surveying of mining claims. 

Operated a uranium lease in northern Arizona for my own 
account. 

I 

Bureau of Land Management r Phoenix r Arizona 
.Mining engineer examining c-Ialms for valid mlnera] discovery. 

R~an Oil Company - Grand Junction, Colorado 
Examined al l  types of mineral p~ospects, supervised diamond 
d r i l l  ~xptoration programs. 

U.S. Atomic Energy Commission 
Made examinations of prospects for ore reserve calculations. 

Recalled to Mil i tary Service. 
Company Commander with an E~-gineer Construction Battalion, 
then Battalion Supply Officer, then assigned to teaching 
R.O.T.C. of Colorado School of Mines - Captain, Corps 
of Engineers. , 

L/Ma'ma Copper Comp ~an, Superior~ Arizona 
I n l t i a | l y  employed as"underground miners assistant working in 
square-set stopes and on a contract driving main haulage 
d r i f t s .  Eventually promoted to engineering staff.  

Attended Colorado School of  Mines. Graduated as Engineer of 
Mines, May, 1949. Entered school January 28, 1946, 40 days 
a f t e r  re tu rn ing  from overseas. Completed four years of  study 
in  3 1/2 years w i th  204 semester hours. 

-1- 
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RESUME (continued) 
• . Harvey W. Smith 

1941-1946 ........... Mi I itar~' Service ............................................ .... 
Drafted in Apri l ,  1941. In October, 1942 assigned to 

..... Ordnance School, graduated as 2nd Lt. in January 1943 and 
assigned to A~munitlon Company. Had additiona_l_tra.ining in 

bomb disposal techniques as an enlisted man prior to Officer 
Candidate School. Later, as 2nd Lt. I took additional bomb 
disposal training at Royal Engineer School at Wagga Wagga 
New South Wales, Australia. As a member of the Ammunition 
Company we made operational landings at Hollandia, New Guinea 
and Malabang, Mindanao, Phil l ipines. In November 1945 the 
unit was assigned occupational duty at Matsuyam~, Shikoko, 
Japan. Returned to the States in December 1945. Released 
from active duty in March, 1946 as Captain, Ordnance Corps. 

1940-1941 Worked as underground miner in a lead mine, Tecopa, 
California. 

Memberships : Society of Mining Engineers - A.I.M.E. 
Chairman Maricopa Section 1972 & 1973. In 1973 the Section 
sponsored the Pacific Southwest Minerals Industry Conference. 
Sir' Ronald Prain was one of our guest speakers as was 
Harrison Schmitt, Astronaut. 

Am~;rican Congress of Surveying and Mapping 

Mtning Club of the Southwest 

-2- 
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Echo Bay Explorat ion 

Placer U.S. Inc. - Cortez Go|d Mines 

Newmont Exp lo ra t ion ,  Ltd. 

U n i t e d  N u C l-e-a r 

Magma Copper 

P i l l a r  Lowe l l  & Assoc. 
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E. N. Pennebaker  
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Sun Oil Company 
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Kennecott 

Urangesel l schaft 

Union Oil Company 

S i l - F l o ,  Inc. 

Harbor ] i t e  Corporation 

Secur i t ies  & Exchange Commission 

Arizona Corporation Commission 

In terna|  Revenue Service 
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THE LION MOUNTAIN LAND AND MINING C, OMPANY PRO&I~ECT .. . . . .  .-.-~.V;~i~?: 

YAVAP#I CCUNTY, ARIZONA 

By 

Gerald Weathers 

- , . . .  . 

. . , . - "  . - . . : '  C'~¢zs'.... 

~.:- ' .  !:: C..~:!;!~C:"!: 

I~TRODUCTION 

The Lion Mountain mineral prospect, examined by the 

writer in 1973, was investigated again September 13, 1987, 

at the request of and also accompanied by Dr. Henry Valentine, 

the property owner. 

. ~.. , . . :  . 

' ~ " ' " "  ~T~. • 

. . .  - , _ .  

The purpose of the examination was to reacquaint the ; :~~"~.~%~" 
-- j ' . : . . L : ' :  

writer with.the prospect, its geology, and mineralizatioh 

in order to give an opinion as to whether dr not the 

prospEct.is worthy of further exploration. The following 

report is based on the former examination, the brief re- 

examination in and around the principal development, a 

l i terature  search and the wri ter 's  experience. 

- 7 . ~  

THE P~.OPERTY - LOCATION - ACC.E;SSIBILITY 

The property is located in Sect.io~ 5, 6,. 31 & 32, 

T 7 & 8 N., R 3 W., G&SRB&M, Whit : P|ca,c~o.Mining Distr ict  

Yavapai County, Arizona. (Fig. 2. ,C..Mihe Location). I t  can 
~~, 

- / -  



• :~ -~ .... . ~ b e : r e a c h " e d : ' ; b y - t r a v e l l i n g  n o r t h e a s t  o f  W i c K e n D u r g , ,  a r . . ~ z o n a  ..... ~ . ~  . . . . .  ~ 

on t h e  C o n s t e l l a t i o n  R o a d  f o r  a b o u t  f o u r  m i i e s ,  t h e n c e -  

.. . . . . . . . . .  e a s t e . P ~ . ) ~ f Ù r . - a b ~ u t  9 m i l e s  on an  u n i m p r o v e d ! F o ~ i * d ~ - t d - " ~ [ h ~ ~ ~ - ~ " !  -: '~a:-~ 

m i n e  w o r k i n g s .  ( F i g .  1 - I n d e x  M a p ) .  

HISIO~Y 

The Lion Mountain Prospect, (formerly known as the 

Monarch Mine), is referred to in various mining publ icat ions 

dating from 1909 to 1924, such as Weed's Mining Handbook, 

when i t  was being ac t i ve ly  developed for i t s  copper, gold and 

s i l ve r ,  content by Valent ine's grandfather. No l i t e r a t u r e  

reference perta in ing to the property a f ter  that period has 

been found. 

A g e o l o g i c a l  r e c o n n a i s s a n c e - o f  the p r o p e r t y  was made. 

by the w r i t e r  a t v a r i o u s  i n t e r v a l s  du r ing  •September 1972, 

th rough February 1973, and the a c c e s s i b l e  work ings  examined 

and p a r t i . a l I y  mapped and sampled. 
.2  

Since the s t a f f s  of major  min ing companies were 

engaged in e x p l o r a t i o n  f o r  deep-seated copper porphyry  ore 

bodies in the Wickenburg area at t ha t  t ime,  i t  was recom- 

mended t h a t  an induced p o l a r i z a t i o n  and r e s i s t i v i t y  survey 

b~ ~ade over the Monarch Mine by an independent c o n s u l t i n g  

geophys ica !  company in search f o r  an u n d e r l y i n g  I. P. 

anomaly. (Of ten  i n d i c a t i n g  the pFesence.o f  a copper ore 

body) .  The survey r e s u l t e d  in a bFoad anomalous r~spGnse 
/ r  ~ ... ~ ... 

ex tend ing  beyond the pFoper ty  bcur /dar ies ;  t h e r e f o r e ,  i t  was 

1 
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r e c o m m e n d e d " t h a t  a d d i t i o n a l  c l a i m s  be a c q u i r e d : t o  ~ } i ' ?  

I . P .  a n o m a l y .  T h e s e  c l a i m s  we re  s t a k e d  u n d e r  t h e  d i r e c t i o n  ~ ...... ~:=.;:,=~-~ 
• ~ .  2 U . ' % ' - C C " .  , , ~ . .  , ~  

of  H a r v e y  S m i t h ,  a R e g i s t e r e d  H i n i n g  E n g i n e e r  d u r i n g  t h e  ....... . ........... ~, 

f i r s t  p a r t  o f  1973 .  Mr. V a l e n t i n e  has  s a t i s f i e d  t h e  a n n u a l  

a s s e s s m e n t  work  r e q u i r e m e n t s  n e c e s s a r y  t o  k e e p - t i t l e  to  

these claims by continued, in te rmi t ten t  d r i l l i n g  of a dia- 

mond d r i l l  hole toward the underlying I. P. anomaly. . C ~ = ~ 2 ~ -  

/ DEVELOPMENT 

Numerous adits with crosscuts, shafts and prospect 

p i ts  have been excavated into an exposed, narrow andesite - 

d i o r i t e  d ike  on the Monarch P rope r t y .  M i n e r a l i z e d  rock from 

these e x c a v a t i o n s  were s t o c k p i l e d  around the work ings presum- 

ab ly  f o r  f u t u r e  m i l l i n g .  (F ig .  5 - -Monarch Mine). 

Foundations of a former m i l l ,  assay laboratory, 

stables, and housing are located near the mine wcrkings. 

Water was obtained from a pipe. l ine extending from the 

Hassayampa Piver to the property, from a nearby m i l I s i t e  
.2 

claim (enclosing a spring),  and from a dam across an ad- 

jacent wash. Recent development consists of four d r i l l  

holes d r i l l e d  under the d i rec t ion  of Henry Valentine, one of 

which is at a depth of 1600+ f e e t  and c u r r e n L l y  being 

d r i l l e d  to t e s t  the I .P .  anomaly. (Es t ima ted  at a depth of 

2,000 f t .  $ ) 

GEOLOGY . . ' -  
i " 

G e n e r a l  G e o l o g y  i "~'. ,-,.- .r) ~ 
, 

The Monarch Mine is s i t u a t e d  w i t h i n  the basi~n "~nd range p r o v i n c e ,  

< 
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~ - v ~  , :  -~] "m- - = .  ' - ; ' ~ C  "~  , - -  "- ~ ~ ' ~ L  ~ - ~ ' ~ ' c - C - ~ , L ~ / E ~ ' m  ~ - ~  " ~ ' - u ' ~ L ~ ' ~ ' - ~  

in t h e - l o w  l y i n g  WicKer.burg Mcuntains,~_.at._an_..elevat~on,.of ....... ~ : - ~ : , ~ . ~ + ~ _ ~  

" approx imate ly  3 ,200  f e e t .  I t  is u n d e r l a i n  by o lder  pre -  ==~1 

Cambrian"met-amorphic schists and graniI~gT"~]~th-ocTa~gional " ~ . . .  :. 

outcroppings of Cretaceous andes i tes  and T e r t i a r y  - CFe- 

tacecous d ikes  and plugs .  (Younger rocks ) .  'The SChist  

"locally includes dior i te ,  rhyolite and greenstone"; 

the "dikes and plugs  are g r a n i t i c ,  d i o r i t i c ,  r h y o l i t i c  

and andesitic". (Refer to Fig. 4. Portion of State G~ologic 

Map). 

Local Geology 

The main workings on the p r o p e r t y  were excavated 

w i t h i n  a narrow ( 5 - 1 0 '  t h i c k )  d i o r i t e  d ike  ( o r i g i n a l  r e p o r t s )  

s t r i k i n g  n o r t h w e s t e r l y  and d ipping 30 ° to the southwest.  I t  

is exposed cver  much Of the patented p r o p e r t y ,  but is over -  

l a i n  by s c h i s t  wi th  a n o r t h e a s t e r l y  t re~d ing  s c h i s t o s i t y  in 

places such as in the v i c i n i t y  of the No. 2 6 4 7  M i n e r a l  M o n u -  

ment. Since the t e x t u r e  of the m a j o r i t y  of the outcropping 

host rock is m i c r o c r y s t a I l i n e ,  i t  i s  c l a s s i f i e d  as an a n d e s i t e .  

/ 

The sur rounding  area is comprised of pre-Cambr ian sch is ts  and 

g r a n i t e s  c o n t a i n i n g  s t r i n g e r s  of pegm~.tite.  Quartz monzonite 

can be found on the dump of the main sha f t  near the old m i l l -  

s i t e .  

MI NERALI ZATI ON 

The a n d e s i t e / d i o r i t e  dike has bee~<"~rj~u¢iated and r e -  
, f ' . . .  ; ; r  " '  " " " 

s e a l e d  with quartz  and a s s o c i a t e d  ¢i~ }~a'il'~'~e'td~n~':.-.,,.,,,,' .,L... Mineral i-  
] • • 

z a t i o n  in the b r e c c i a  zones consist#'  O f . .~chg~cop~ ,yC j te .  ' 
Ii [ ,,: .... - ,  

'11 
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-.. - c h a l c o c i t e  p y r i t e  m a l a c h i t e  o t h e r  copper  ox ides  l imr " i : l " "~=" ! - .2~g~-a~2~~4  -4~:i 

and m a n g a n e s e  o x i d e s .  C o p p e r  g x i d e s  were  a l s o  o b s e r v e d  in . . . . .  - " * ~ ' ~ : ~ "  

p r o s p e c t  p i t s  s c a t t e r e d  o v e r  t h e  p r o p e r ~ y  in w h i c h  the  h o s t . .  ~:: : : : :- ' ._a 

rock  v a r i e s  from s c h i s t s  to  p e g m a t i t e s .  Composi te samp les .  ~-~'f4 .......... 

f r o m  v a l i d a t i o n  h o l e s  d r i l l e d  cn t h e  u n p a t e , n t e d  c l a f m s ~ _ . ( r e q u i r -  

ed in  1973) ,  assayed f o r  coppe r ,  go ld  and s i l v e r  proved the 

o c c u r r e n c e  of  t h e s e  e l e m e n t s  on t h o s e  c l a i m s .  

SAMPLE ASSAYS 

Channel and r e p r e s e n t a t i v e  samples of  s t o c k p i l e d  d ike  

m a t e r i a l  taken in 1972 were assayed f o r  copper ,  copper ox ides ,  

go ld  and s i l v e r .  Copper assays v a r i e d  from 0.16% to 1.42%. 

(Gold  and s i l v e r  assays were not comple ted  or r ece i ved  as go ld 

at  t h a t  t ime was va lued  at  $38 /oz .  and s i l v e r  at $ 2 / o z . )  

Assays of-some of the v a l i d a t i o n  d r i l l  f io le samples v a r i e d  

f rom 15 to 1,100 PPM copper ,  the rema inde r  were not r ece i ved .  

( R e f e r  to a t t ached  Sample Assay Shee ts ) .  

Henry V a l e n t i n e  has s u b m i t t e d  a f i r e  assay c e r t i f i c a t e  

da ted  1979 showing assays of  d r i l l  c u t t i n g s  from Nolo  "A" 

to  average .026 oz. A u / t o n ,  over  a sample i n t e r v a l  of 160 

f e e t ;  o t h e r  d r i l l  ho le  sample assays showing the presence 

o f  go ld  s u b m i t t e d  by V a l e n t i n e  are i n c l u d e d  w i t h  t h i s  re -  

p o r t .  ( R e f e r  to a t t a c h e d  Sample Assay Shee ts ) .  

GEOLOGICAL CRITERIA PERTAINING TO THE 

FORMATION OF F, IINERAL DEPOSITS 

Con t inued  s t u d i e s  of  g e o l o g i c a l  sys[ems where in  the 

" f o r m a t i o n  of  an o r e  d e p o s i t  i s  d e p e n c i e n t . t J p o n  's.ome s e q u e n -  

t i a l  c o m b i n a t i o n  of  c h e m i c a l ,  b~.ysica,1 'and h y d r o l o g i c  p r o c e s s  ''8 



h a s  r e s u l t e d  i n  t h e  i n t e r p r e t a t i o n -  o f  m i n e r a l ~ d e : p o : s l : t | o n - b a s e d _ - = : . ~ . . . . ~ o ~  

on b o t h  e m p i r i c a l  a n d  t h e o r e t i c a l  c r i t e r i a  . . . . . . .  ,_ .... . . . . . . .  

Many of  the m i n e r a l  d e p c s i t s  in t h e - - s ~ ( ~ t " ~ t e r n  Un:[t-ed - ~ - ~ ~ - ~ - ~  

S ta tes  are a s s o c i a t e d  w i t h  h y d r o t h e r m a l  s o l u t i o n s  (ho t  w a t e r )  

i n  w h i c h  m i n e r a l  o c c u r r e n c e s  a r e  b r o a d l y  z o n e d .  " C o p p e r  w o u l d  

be most a b u n d a n t . a t  deeper  l e v e l s ,  l ead ,  z i n c ,  s i l v e r  and 

go ld  next  s h a l l o w e s t  and m e r c u r y ,  an t imony  and a r s e n i c  
2/10 

near the s u r f a c e . "  Hyd ro the rma l  a l t e r a t i o n  of ~Ne m i n e r a l  

zone.and w a l l  rock accompanies t h i s  m i n e r a l i z a t i o n ,  such as 

s i l i c i f i c a t i o n ,  a r g i l l i c  and ~ r c p y l i t i c .  These h y d r o t h e r m a l  
i 

s o l u t i o n s  o f t e n  m i g r a t e  a long s t r u c t u r e s  which p r o v i d e  a 

permeab le  c o n d u i t  r e f l e c t i n g  a v o l c a n i c  - p l u t o n i c  - 

t e c t o n i c  e n v i r o n m e n t . .  

RECENT MINERAL EXP(ORATION, TARGETS AND TECHNIQUES 

In r ecen t  years  the m a j o r i t y  of  the l a rge  U. S. metal  

m i n i n g  companies have e x p e r i e n c e d  a n e g a t i v e  c~h  f l ow  due 

to  low meta l  p r i c e s ,  f o r e i g n  c o m p e t i t i o n ,  l abb r  p rob lems ,  e tc .  

c o n s e q u e n t l y ,  they  have d r a s t i c a l l y  reduced t h e i r  base 

meta l  e x p l o r a t i o n  ~ f f o r t s .  Meanwh i le ,  go ld  p r i c e s  have r i s e n  

f rom $38 /oz .  to  the $460/oz .  range.  The success of Lhe d i s -  

cove ry  and m in i ng  of  bu lk  p r e c i o u s  metal  d e p o s i t s  in the 

wes te rn  Un i t ed  S ta tes  has caused both l a r g e  and smal l  m i n i n g  

companies to  sw i t ch  t h e i r  e x p l o r a t i o n  e f f o r t s  to a search 

f o r  s u r f a c e  or n e a r - s u r f a c e ,  l a r g e ,  l ow-g rade  go ld  d e p o s i t s .  

These companies r e p o r t  a cash cos t  of p rodu .c t ion  of 

a p p r o x i m a t e l y  $130-$160 /oz .  w i t h  a cut  o f f  grade of .0.I oz. 

A u / t o n .  A t a b u l a t i o n  cf  31 d e p o s i t s  i n d i c a t e s  ore grades 

range f rom .006 to 0.32 oz. Au / t on .  



1 ~ ~ ~  ~_ . . . . . . . . . . . . . . . .  f . . . . . . . .  :~ .  . . . . . . .  : . . . . . . . . . . . .  . . . . . . .  . .  -. . . . . .  - i : __ - i - - _ . L_  

• . . ! . -  . • . ~ ~ , ~ L , ~ ,  - , ~  Geolog ica l  e x p l o r a t i o n  t e c h n i q u e s  c o n s ~ s . t . ~ - - o f . - g e o l o ~ c a l ~ . ~  

i:~data cO~iie=c-t-ion such as g e o l o g i c a l  mapping,  s t r u c t u r a l  and al - ~ : ' : ~ ' ~ ' ~  

t e r a t i o n  s t u d i e s ,  and geophys ica l  surveys,-  w i t h  an-emr, hasis  - - . . ~= .=~ )1~  . . . . . . . . .  ~ = . . . . . . . . . . . . . . . . . . . . .  - = = ~ _ _ ~ ~  

on e x p l o r a t i o n  g e o c h e m i s t r y .  C o n c e n t r a t i o n s .  o f , : . , i ;~ . r ace ,~e . l emen t s , ,=~~  

assoc ia ted  w i t h  go ld  depos i t s  i n c l u d e  Hg, Ba, Sb, As~Ag. and 

Au. 

The g e o l o g i c a l  data is i n t e r p r e t e d  and eva lua ted  to 

de te rm ine  i f  i t  f i t s  i n t o  a m ine ra l  d e p o s i t  type.  (A Model) .  

The e x p l o r a t i o n  program is designed to d e l i n e a t e  the minera l  

d e p o s i t  mcdel.  

POTENTIAL 

The Monarch area of the Lion Mounta in Land and Min ing 

Company c e r t a i n l y  e x h i b i t s  many of the g e o l o g i c a l  c h a r a c t e r -  

i s t i c s  a s { o c i a t e d  w i t h  the occur rence  of an u n d e r l y i n g  ore 

- d e p o s i t  desc r i bed  in the p rev ious  paragraphs.  These char-  

a c t e r i s t i c s  i n c l u d e  the occur rence of v o l c a n i c  and p l u t o n i c  

rock types in the bas in  and range p r o v i n c e ,  i n t e r s e c t i n g  

s t r u c t u r e s ,  p lus  copper and gold m i n e r a l i z a t i o n  ( f r e q u e n t l y  

in the ore grade range) assoc ia ted  w i t h  d i f f e r e n t  rock types.  

The p r o p e r t j  is t h e r e f o r e  judged wor thy  of con t inued  

e x p l o r a t i o n  in search f o r  an u n d e r l y i n g  one.body.  

PROPOSED EXPLORATION PROGRAM . ~ 

Phase I " 

I .  Sample the s t o c k p i l e d  d ike  m a t e r i a l  and assay f o r  Cu, 

Au, and Ag. Send pulps to severa l  assay labs ¢or assay 

compar isons.  -- 

I ;  
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P r e p a r e - a b a s e  map and g e o l o g i c a l  y p ~ne e n ~ i r e  pr-op---- : 

e r t y .  Map the  s t r u c t u r e s  w i t h  emphalsi.S~6~l~h_,ose~.~re.:lal:ed,~:,,,~<~.,,~.~#:.,.,. 
to  m i n e r a l  i z a t i o n  p a r t i c u l a r l y  ac.-~:,s;r.ruc:t..~@#~n='~-er~see=r-m~~ 
t i o n s  . . . . .  . = . ÷  . . . .  

Log the  co re  f r om the  1 ,600 f o o t  deep.,,-hole~ciur, r e n t l y  ......... . . . . .  ~.._~z~ 
. . . . . .  "~ ! .L j=~- t - .  

be ing  d r i l l e d ,  d e s c r i b i n g  t y p e s  o f  hydro the~: r . ina l ,a l - te ra -  ':":~:':::'~--~-*, ..... .~: 

t i o n .  S p l i t  t he  m i n e r a l i z e d  core  and s u b m i t  s p l i t  d r i l l  

core  samples  f o r  assay .  ( S e l e c t e d  co re  o n l y ) .  

Conduct  a g e o c h e m i c a l  su rvey  on a g r i d  sys tem over  the  

p r o p e r t y ,  a n a l y z i n g  samples f o r  m e r c u r y  f i r s t ,  then  mu l -  

t i p l e  e l e m e n t  d e t e r m i n a t i o n s  such as As, Au, Ag-and Sb. 

Conduct  a g e o p h y s i c a l  su rvey .  I t  was no ted  t h a t  bo th  

t he  a n d e s i t e  and t h e  d r i l l  co re  are  m a g n e t i c .  

I n t e r p r e t  and e v a l u a t e  the  g e o l o g i c a l  da ta  o b t a i n e d .  

Phase I I  

The f o l l o w i n g  phases are dependen t  upon the  r e s u l t s  

o b t a i n e d  f rem e a c h s t e p  in sequence.  

D r i l l  the  most  p r o m i s i n g  anomalous area found  by 

t hese  methods in  sea rch  f o r  a s u r f a c e  or near  s u r f a c e  go ld  

ore  body. ( P r e f e r a b l y  r e v e r s e  c i r c u l a t i o n  d r i l l i n g ) .  

R e t a i n  the  s e r v i c e s  of  a h y d r o l o g i s t  to  l o c a t e  an 

adequa te  w a t e r  s u p p l y .  

Send b u l k  samples  of  ore grade m a t e r i a l  to  a l a b o r a -  

t o r y  S p e c i a l i z i n g  in  heap leach  t e s t i n g  and ore e v a l u a t i o n  

f o r  f e a s i b i l i t y  s t u d i e s .  : ,  

• . ;  • , ~ . . ' , ' "  ~ ' . . .  

E v a l u a t e  t he  co re  hole and d r i l I '  c o r e  s'~m~le assays 
. ,  - • 

t o  d e t e r m i n e  w h e t h e r  or  no t  to  c o n t i n u e  d r i l l i n g  the  ho le  

now or  in the  f u t u r e .  
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p r i o r  to m in ing .  

Phase IV 

Determine  the most f e a s i b l e  min ing  and r e c o v e r y  systems 

and put them into effect to produce a marketable product. 

COST ESTIMATES 

Cost e s t i m a t e s  f o r  the proposed e x p l o r a t i o n  and d e v e l o p -  

merit program have not been presented in this report since dis- 

cussions with Valentine concerning financing the proposed explor- 

a t i o n  program have not been held  to da te .  
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Analys is  o£ 112 Roc'k Chip and So i l  Samples 

b~ole "C" 

n u  

ITEM SAMPLE NUHBE:R (pp~) 

1 810-815 
2 815-820 
3 8 2 0 - . 8 2 5  

- 4  825-830 
5 830-835 

6 835-840 
7 840-845 
8 845-.850 
9 850-855 

10 855-.860 

I 1 860-.865 
i ,.) ,:.. 8 6 5 - 8 7 0  
1 3  870-875 
14 875-880 
1 5 8 8 0  - 8 8 5  

16 885-890 
1 7  890-895 

18 895-900 

19 900-995 
2[)  , 905-910 

2 1  9 1 0 - 9 1 5  

22 .  9 1 5 . ; - 9 2 0  

2 3  9 2 0 - 9 2 5  
2 4  9 2 5 - 9 3 0  
25 9 3 0  -935 

Ao. C u 
(ppM) (pp~) 

( , 0 2  ( , 2  3 0 ,  
( , 0 2  ( , 2  6 5 .  
( , 0 2  ( , 2  2 5 0 .  
( . 0 2  ( , 2  4 5 ,  
(.02 (,2 ZO. 

( , 02  ( ,  2 8 0 ,  
( , 0 2  ( , 2  3 0 .  

, 1 2  ( , 2  7 6 0 .  
(, 02  < ,2  520, 
( ,02 ( ,2  165, 

( , 0 2  < . 2  1 1 0 ,  

( , 0 2  ( , 2  2 3 0 .  

( . 0 2  ( . 2  1 1 0 .  
( . 0 2  ( . 2  8 0 ,  

( ,02 ( , 2  65, 

( , 0 2  < . 2 7 5 ,  

< . 0 2  < . 2  1 3 0 .  

( . 0 2  ( , 2  2 0 5 ,  

8 2  ( 2 1 = =  + o ~ l , j  i 

( ,  0 2  ( . 2  7 5 ,  

( , 0 2  < , 2  6 0  , 

< . 0 2  < , 2  5 0 ,  

< , 0 2  < . 2  - 5 0 ,  
< , 0 2  ( , 2 2 0  0 , 
< ,  0 2  ( ,  2 9 5 .  

C h a r l e s  E. T h o m p s o n  Wi l l i am L. L e h m b e c k  Jame~  A. Mar t i n  
r lzona Registered Assayer No. 9427 Arizona Registered A ~ y e r  No 9425 Arizona Registered Ass|yar  NO. 11122 
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A I; 
ITEM SAMPLE NUMBER (pp~) 

Oct o b  er 28, :1:983>~.~.~z~.;~:.-. 
P A g E  2 " -~"-' " 

. . . . .  t ~.. - ~ j . ~ , z  . - ~ -  

Ag Cu ........ -- ......................... 
(ppr~) ( p p t ~ )  

d 935-94o <,oP 
~ . ~  2 7  9 4 0 - 9 4 5  ( . 0 2  

2 8  9 4 5 - 9 5 0  ( , 0 2  
29 ~5o-955 <. o2 
30 955-9&o <. o2 

do le " B "  

31  9 6 0 - 9 6 5  ( , 0 2  
3 2  9 6 5 - 9 7 0  ( , 0 2  
:33 9 7 0 - 9 7 5  < . 0 2  
3 4  9 7 5 - 9 8 0  ( . 0 2  
3 5  9 8 0 - 9 8 5  ( , 0 2  

36 985-998 , ( . 0 2  
37 9 9 0 - 9 9 5  ( , 0 2  
38 9 9 5 - 1 0 0 0  < , 0 2  
39 1000-1005 ( . 0 2  

4 0  1005-1010 ( , 0 2  

4 1  1 0 1 0 " ' - 1 0 1 5  ( , 0 2  
4 2  1 0 2 0  ( ,  0 2  
4 3  0 -.,=:" < , 0 ,. "~ 
4 4  0 5 - 1 0  < , 0 2  
4 5  1 0 - ' - 1 5  < , 0 2  

4 6  1 5 - 2 0  ( , 0 2  
4 7  2 0 - - 2 5  < , 0 2  

4 8  2 5 - ' 3 0  < . 0 2  
4 9  2 5 - 3 0  < . 0 2  
5 0  3 0 - 3 5  < . 0 2  

< , 2  6 0 .  
( , 2  4 0  , 
( , 2  3 0 ,  
( , 2  1 5 ,  
( . 2  15" ,  

< . 2  5 0  , 

< , 2  9 0 .  
( . 2  1 0 0 ,  
( . 2  3 5 .  
< , 2 8 0  , 

( , 2  4 0 ,  
{ , 2  2 5 ,  
( 2 o =  

( , 2  4 5 .  

< ,2 2 0 ,  

( , 2  5 0  , 
( , 2 3 ( I  , 
( , 2  1 3 5 .  
( , 2 9 5  , 
( , 2 .  1 7 5 ,  

( , 2 2 5  
( . 2  3 3 0  , 

< , 2  4 0  , 
( ,2  3 5 .  

( ,2 1 5 .  

Charles E. Thompson William L Lehmbeck James A. Marlin 
.rlzona Registered As.sayer No. 9427 Arizona Registered Assayer No 9425 Arizona Registered A~ayer No. 11122 



Tucson, Arizona 85703 ...... 
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........ Oc I ober ,_8 ~ ' ~ - l . ' 2 B , ~  ........ 
P AGE. 3 

ITEM SAMPLE NUMBER 

~.,0 5 2  40 - 4 5  
5 3  40 -4 ,5?  
54 ?45-50 
55 45-50? 

Au Ag Cu 

( p p m )  ( p p m )  (pl:)m) 

. 0 0 "  . 0 "  0 . *  
( . 0 2  ( . 2  1 0 .  
( . 0 2  ( . 2  1 0 .  
( , 0 2  ( . 8  4 0 .  
< . 0 ~  < . 2  ~ 5 ,  

56 50-55 
57 50-55 
58 ?55-60 
59 60-65 
60 65-70* 

TAG ( . 0 2  ( , 2  1 0 ,  
( . 0 2  ( , 2  5 0 .  
( , 02 ( . 2  3 5 ,  
( . 0 2  ( , 2  2 0 .  

. 0 0 *  .0"  0 , *  

61 7 0 - 7 5 *  
62 7 5 - 8 0 *  
63 80-85* 

. 6 4  85-90* 
65 9 0 - 9 5 *  

. 0O*  . 0 "  0 , *  
,00" , 0 "  0 , *  
. 0 0 "  . 0 "  0 , *  
, 0 0 "  . 0 "  0 . *  
. 0 0 "  , 0 "  0 , *  

66 9 5 - 1  O0 
67 1 0 0 - 1 0 5  
68 1 0 5 - 1 1 0  
69 1 1 0 - 1 1 5  
70 1 1 5 - 1 2 0  

, 0 2  
, 0 2  
. 0 2  
, 0 2  
. 0 2  

( . 2  l l O ,  
( ~J 40 , ¢ . .  

( . 2 25; ,  
< ,2  1 5 .  
< , 2  1 0 .  

71  120-125 
72. 125-130 
73 130-135 
74 135-140 
7,~~ 140-145 

( , 0 2  ( . 2  2 5 ,  
( , 02 ( ,2 4 5 .  
( , 0 2  ( , 2  5 0 ,  
< 02 ( 2 o,= 
( , 0 2  ( . 2  10 ,  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered AL~.ayer No. 9425 Arizona Registered AMayer No. 11122 
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Tucson,  Ar izona 85703 
--(602) 622-4836 

ITEM SAMPLE NUMBER 

Oc ~ ober :~ 28,. 1_783 :: ,,.~-;f~y+-.!:~?:? 
P AC 

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

- -  ~ ; 5 . ; -  L :  . . . .  A u h g " ~"''~ C U . ....... " ............ ~+" "i'~ '~;; ' 

(ppM) (pp¢4) (pp~) 

76 145-150 <.02 
77 150-155 <.02 
78 150-155 <.02 
79 155-160 <,02 
80 1 ~ 0 - 1 6 5 "  . 0 0 "  

81 165-170 <.02 

82 170-175 <.02 
83 175-180 <.02 
84 180-185 <.02 

85 185-190 <.02 

8 6  19(I-195 ! < . 0 2  

87 19 ,J - , _00  < . 02 
88 200-205 ( . 02 
89 20 == 
. ,J-,-I 0 < ..02 
¢}0 2 1 0 - , ° 1 5  < . 02 

91 215-220 4.02 

92 220-225 <.O2 
9 3  225-230 < . 0 2  
?4 230-235 4.02 
95 235-240 4,02 

78 240-245 < .02 

77 245-250 <.02 

78 250-255 ( . 02 
99 255-280 < .02 

1 0 0  260-265 < . 02 

< .2 20. 
( ,2 40. 
( .2 50. 
< .2 95. 

.0, 0".* 

< . 2  I 0 .  
< . 2  "~" L -  , . )  , 

< ,2 15, 
< .2 25. 

< ,2 1 0 ,  

( .2 <5. 

< .2 10. 

< .2 15. 
<.2 5. 
< .2 <5. 

<,2 5, 

< ,2 10, 
< .2 < 5, 

< . 2 30 , 
< , 2. 80 

< . 2  
< . 2  
< . 2  
( . 2  
< . 2  

40 

55 
95. 

9 0 ,  
. - 7  L~. 
,- . J  . 

Charles E. Thompson William L. Lehmbeck James A. Martin 
,rlzona Registered Assayer No. 9427 Adzona RegWtered A3layer No, 9425 ArlzonN Reglatered AM=yet No. 11122 



• - . .~ ..~ ..t 1775 W. Sahuaro Dr. • P.O. Box 50106 
-Tucson,  •Arizona 8 5 7 0 3  ..... ..]:~.i. ]( '. 
- (602) 6 2 2 - 4 8 3 6  - "= ....... 

ITEM SAMPLE NUMBER 
A u  

( p p m )  

~ d : . ~  ; ~ . ~  ~_ ~ ' ~ ' ~ - ~ , ~ : f _ "  ~ " ~ ". Z ' - t , = - ~  . . . . . . . .  , ~ - . ~ ' =  . . . . . . . . . . .  " ~ " 

~.::~:~'; ,~ ':~-~,:~:.-:~::g.~-~-~;~4~ . . . . . . . . . . . . . .  : 
~ ~  r . ' * : : ' - . ' r  ~ ~ -  ~ -  . . _ : .  

_ .  t ~ . . . = .  . , ,  . . . . . . . .  . = . Z ; ~ ~ . : . T ~  ---1.- 

" ----.:-,T o I~:- N o..:. ~u o N :<o ,(F~7~g<., , ,- 

OtTo loe r  28, 1983' " 
PA'GE _._5- 

j .  . . . . . . . .  

. - . - _ ~ _ .  

Ag C t., 
p p m ) (_p pJ~...) _ 

--~H~ ~ 1 0 1  265-270 
102 270-275 
103 275-280 
10 4 280-2135 
105 2 8 5 - 2 9 0  

108 ~ ° n - ~ ° 5  £_ / u  ~ . . /  

107  2 9 5 - 3 0 0  
108 A-81 
I 09  B--B1 
110 C-81 

111 D--.'B1 
1 1 2  E - 8 1  
t13 A 
1 1 4  B 
115 C 

1 1 8  D 
1 1 7  E 
1 1 8  F 
119  G 

120 H 

( . 0 2  ( . 2  60. 

( . 0 2  ( . 2  1 0 5 0 ,  
< . 0 2  < , 2  8 6 0 ,  
( . 0 2  ( , 2  e 8 5 ,  
<.02 ( . 2  445. 

~ , j  ~ -  

( . 02 ( . 2 ,..G., . 
< .  02 < , 2  2~;,  
( . o 2  ( . 2  3 o ,  
( .  o 2 ( .  2 3 2 5 .  
(.02 < .2 5, 

. 

( .  02 ( . 2 :30,  
( , 0 2  ( . 2  1 5 ,  
<.02 ( 2 ~'-~ • ,'. ~.J , 

<. 02 <, 2 20, 
<. 02 ( .2 35 ,. 

( . 02 < 7! 4 == 
( ,  O2 ( ,2 4 O ,  

( . 02 < , 2 I 5 , 
( . 0 2  ( ,-2 4 '5 ,  
<, 0;2 ( -' 60 

*NOTE: The following samples 
Item No. 60 Sample No. 
Item No. 61 Sample No. 
Item No. 62 Sample No. 
Item No. 63 Sample No. 
Item No. 64 Sample No. 
Item No. 65 Sample No. 
Item No. 80 Sample No. 
Item No. 51 Sample No. 

were not 
65-70° 
70-75. 

75-80. 

80-85. 
8 5 - 9 0 .  
9 0 - 9 5 .  
160-165. 

35.4~. 

received. 

.'47 

M a n a g e r  " -..r,2/. :: 

Char les E. Thompson  Wlll iBm t .  t e h m b e c k  James A. Mart in 
Ar lzonl  Registered AMsyer No. 9427 Arizona l:legtelered AsJl.lyer No. 9425 Arizona Regl|le~red AMayer No. 1112"2 
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INDUCED POLARIZATION AND 
RESISTIVITY SURVEY 

MONARCH MINE PROdECT 
YAVAPAI COUNTY, ARIZONA 

FOR 

DR. HENRY E. VALENTINE, JR. 

INTRODUCTION: 

During the period September 5 through lO, 1972 an induced 

. . . ,  

polarization and resist iv i ty  survey was performed on the- 

t i t led  property. The f ield survey was under the direction of 

Michael G. Sayovitz, geophysical engineer for Mining Geophys- 

ical Surveys. 

Two reconnaissance profiles were surveyed across the 

Monarch Mine patented claims. These lines suggest that a 

broad anomalous response occurs at a depth of 2000 '~. The 

response is moderate in amplitude calculated at 35 to 45 ms 

{average) at the stated depth. Dr i l l ing {with reservations) 

is suggested to define the cause of the response. An expander 

profi le in the vicini ty of prospect pits did not indicate the 

presence of sulfide mineralization in substantial volume. 

SURVEY PROCEDURE: 

The induced polarization and res is t iv i ty  measurements are 

made in the time-domain mode of operation. A conventional 

0 O 
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° .  

system of measurements which uses.:a, time Cycle of 2.0 seconds 

"on" and 2.0 seconds "off" - 2,0 seconds "on" and 2.0 seconds 

"off" {current reversed) was employed. 

The commencement of the measurement of the secondary volt-  

age is delayed by 0.45 seconds to avoid coupling and other tran- 

sient effects. The integration is performed during the period 

from 0.45 seconds to l . lO seconds after the cessation-of current. 

To conform to-a standard presentation, the integral time 

constant is adjusted to give induced polarization readings equi- 

valent to those obtained with transmitter cycles of 3.0 seconds 

"on" and 3.0 seconds "off", with integration of the secondary 

voltage during the f i r s t  second of the "off" period. 

For this survey a conventional inline dipole-dipole array 

of seven electrodes was used, with dipole length "a" of lO00'. 

Measurements were made for dipole separation factors "n" of 

l to 6. The potential dipoles occupy positions on both sides 
I 

of the current-electrode spread, thereby obtaining a total line 

coverage of approximately nine times the-dipole length for a 

standard line of seven electrodes. In addition to the profiles, 

a dipole-dipole expander test was performed using a dipole 

spacing "a" of lO0' and expanding west from two current dipoles. 

Apparent polarization response is in units of mi l l ivo l t -  

seconds per volt,  or milliseconds (ms), and apparent resist ivi ty 

0 0 
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is _in units of ohmmeters. The data from each line is plotted 

in quasi-section to fac i l i ta te  presentation of the data at all 

spacings used. 

DESCRIPTION OF DATA: 

LINE l "a"= lO00' 

Background induced polarization response of 14-16,ms occurs 

throughout the line with increasing response with depth in the 

area from about electrode C l to C 5. A solution of the data 

indicates an interface at a depth of 2000 '+ below which anom- 

alous response of 35 to 60 ms occurs. The spread in calculated 
'G 

response • is due to the assumed variation in background response 

of 14 to16  ms and resist iv i ty  contrast P2/PI of from 2.0 to 5.0. 

Resistivity values increase at the .larger dipoles• suggest- 

ing a res is t iv i ty  contrast of greater than l.O. Relatively 

near-surface variations in res is t iv i ty  across the line tend 

to destroy the.layered res ist iv i ty  character at depth i f  i t  

does exist! 

LINE 2 "a" = lO00' 

Background response of 12 ms occurs in the east half of 

the line extending to depth without significant change (effect- 

ive depth of penetration 2000'). An increase in response at 

depth is evident in the west half and is somewhat similar to 

0 0 

L 
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that seen on Line I ,  but sl ightly lower in overall apparent 

amplitude. A layer solution indicates an anomalous response 

of 32 to 37 ms at a depth of 1500' to 1800'. The solution is 

somewhat suspect since the contour pattern expresses a broad 

f in i te  body rather than a layered case. A f in i te  body solution 

suggests a dike-like response zone at a depth of lO00'+, having 

a width of l to 2 dipoles or I000'-2000' across and a-~crue 
+ 

response of 44 ms-.  This solution is not toe drasticall-y 

different from the layered case. 

LINE 2 "a" = 2000' 

Since the anomalous response occurs at a considerable depth 

and in high resist iv i ty  material, the dipole spacing was in- 

-creased i:o obtain a better definition of the buried response. 

This information confirms the posiizion of the response as 

seen on Line 2, "a" = lO00', and indicates a response at about 

the same level as suggested by the above interpretations. In 

the interests of time and costs, the 2000' data was not f i l led  

out c~)mpletely. 

The larger dipole spacing affords us with greater coverage 

and, interestingly, anomalous response is suggested to be 4000' 

to 5000' east of our electrode C 7 on this line. The incomplete 

coverage, however, does not provide us with the interpreted 

limits of this anomaly. 

. . . . . . . . .  7 . . . .  
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LINE 3 "a" = lO0' 

- 5 -  
. . . .  ~ ,~ ~ ~- ,~ ~ - ~ :  : ~ c ~ ! ~  

A short expander test in the area of surface showings, 
. . .  ,, . 

g o s s a n s ,  e t c . ,  was run  a t  no e x t r a  c o s t  and as  a m a t t e r  o f  
3 . . . . . .  

a c a d e m i c  i n t e r e s t .  No a n o m a l o u s  r e s p o n s e  i s  i n d i c a t e d  in  t h e  

area. 

The test is admittedly limited in scope; however, one 

suspects that at least• in the area from electrode C l ~nd west 

f o r  2 0 0 '  t o  3 0 0 '  - t h e r e  a r e - n o  s u l f i d e  o c c u r r e n c e s  in  v o l u m e  

quantity. 

SUMMARY: 

Moderate anomalous--respdnse is indicated to underly the 

Monarch Mine area. The extent of this response has not been mapped 

except that the response zone is substantially smaller on Line 2 

than Line I .  

I t  is not within the capability of geophysical engineering 

to suggestthe economic potential of IP response --nor is i t  

valid to state that this response is more or less interesting 

because i t  compares orlacks comparison with published case 

histories. We suggest that the response material must be geo- 

logically identified before the true value can be ascertained. 

Dri l l ing is the only absolute way of testing this feature, 

and prior.to dr i l l ing i t  would be prudent to survey a.l ine 

0 0 



. . . . . .  

.. • 

north of Line l ,  and perhaps a N~S line as well, to observe 

the nature and extent of the anomaly to the north. ._L.__c~ 

Respectfully submitted, 

Michael G. Sayovitz 

• ~ : ~ ~  
. . . . .  <: , :~:  ~,~'~ 

Geophysical Engineer ...... 

Geophysicist 

October I I ,  1972 

Tucson, Arizona 
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iNTRODUCTION 

This report describes the geology of the Red Picacho quadrangle and parts 
of the Wickenburg, Garfias Mountain, and Wittmann quadrangles (Fig. 1). 
Geologic mapping was completed between January and April of 1987, and was 
jointly funded by the U.S. Geological Survey and the Arizona Bureau of Geology 
and Mineral Technology as part of the cost-sharing COGEOMAP program. Mapping 
was done on l:24,000-scale topographic maps and on l:24,000-scaIe color aerial 
photographs provided by Raymond A. Brady of the U.S. Bureau of Land 
Management. 

GEOLOGIC OVERVIEW 

The map area includes the Wickenburg Mountains and contiguous parts of 
the Buckhorn and Hieroglyphic Mountains (Fig. I). Adjacent parts of the 
Vulture Mountains were mapped by Grubensky and others (1987) and adjacent 
parts of the Hieroglyphic Mountains were mapped by Capps and others (1986). 
The overall geologic history of the area is complex, but the regional 
stratigraphy developed in these reports carries well from range to range. 

The map area is composed of a metamorphie-plutonic basement unconformably 
overlain by Tertiary volcanic and sedimentary rocks. The oldest rocks, 
assigned to the Proterozoic (1.8-1.7 b.y.) Yavapai Supergroup, consist of 
amphibolite, schist, and gneiss, intruded by granite, leucogranite, and 
pegmatite. Protoliths for the amphibolite, schist, and gneiss include both 
volcanic and sedimentary rocks. 

Proterozoie rocks are intruded by Late Cretaceous granodiorite, granite, 
pegrnatite, and aplite. Basement rocks are cut by numerous felsic and marie 
dikes and sills related to Tertiary volcanism. In places, these dikes account 
for more than half of the outcrop area. 

Crystalline basement rocks are unconformably overlain by Tertiary elastic 
sedimentary and volcanic rocks. Basal Tertiary deposits usually include a 
sequence of conglomerate, arkosie sandstone, and thin tufts. The sedimentary 
rocks probably represent stream deposits formed shortly before and during 
early volcanism. Locally, deposition of elastic sedimentary rocks composed 
almost exclusively of basement lithologies persisted throughout early 
volcanism, which indicates topographic relief on basement rocks. 

Tertiary volcanic and sedimentary rocks of the area can be divided into 
several temporal-compositional packages of regional extent. Volcanism was 
strongly bimodal throughout its duration, with basaltic and rhyolitic to 
dacitic lava flows and related tufts accounting for at least 90 percent of the 
eruptive volume of the system. Extensive ash flow tufts are conspicuously 
absent in the map area, as they are in the Big Horn Mountains (Capps and 
others, 1985), northeastern Hieroglyphic Mountains (Capps and others, 1986), 
and northeastern Vulture Mountains (Grubensky and others, 1987). Rare 
andesite flows occur interbedded with basaltic sequences. 

Early volcanism was dominated by basalt flows, but rhyolitic flows and 
related tufts are tocaUy present. Early basalts are overlain by the San 



Domingo volcanics, a sequence of phenocryst-p0orrhyoiite, flows and related 
lithic tufts. This package is in turn overlain by the Hells Gate volcanics, a 
thick sequence of porphyritic dacite and rhyodacite flOWS and related tufts. ; 
The volcanic section is cut by numerous silicic and'marie dikes that served as 
feeders to the extrusive rocks. Dikes are more abundantin the early erupted 
basalt and rhyolite flows and tufts than in the overlying dadte  flows and ...... ~ 
t u f t S .  ' . . ' " . ~ , i . . : .  " ~ , ~  -~:.::~:z~ ~ ~ :~  s ~  :,~,~,'~ ,~ .~ , . .~ . :~ -~ :~ : ,  ~-" ~,' - - 

The uppermost dacite Rows in the HeLls Gate volcani~°are[uterbedded '-' 
with and overlain by debris flows with clasts derived mainly from the " "' dactte. ~. 
Many, if not all, of the early debris flows are eruption related. Later 
debris flows tend to be heterolithoioglc, and probably formed in response to 
fault-related tilting and seismic activity. ~"~  :~ ~ ~'~ ~, : ~,,~',.~,~,~ ~ 

Debris flows overlying ' " " " "  • ~ "' the dactte package are mterbedded voth ol ivine '  
bearing basalts, megabreccia blocks of lower stratigraphic Units, and immature 
fluvial elastic rocks. This complex pa.ckagel,s s~nvolcanig but grades upward ~ : ! 
.into conglomerate and sandstone typtcal of  post-volcanicsedimen'tary sequences 
m nearby.ranges. The entire package was deposited in irregular-shaped haLf 
grat~ens tl~at formed during the main episode ofextension'al faulting. ~:~ 't'~:'i 

Structure " ' " . . . . . . .  '" ~ " ' ~  ' ..................... '~ ~:~ . . . . . .  ~ ~ ~ "~, ~ ~ ~" . . . . .  

Volcanism was accompanied and foLlowed by 10"w~ ~to'~-moderate.angl¢~ " ' "~ normal 
faulting produced by northeast-southwest-oriented regional crustal extension. " 
Major north- to no'rthwest-trending moderate-angle faults, which d~p 30 to 50 . 
degrees to the southwest, cut and tilt Tertiary rocks andcrystalline basement 
rocks, producing d0mlno-style repetition of section. The largest of these 
faults have displacements of several kilometersandproduce north .to ..... ;" = . . . .  . 
northwest-trending ridges that are usually capped by resistant rhyolite and  ' 
dacite flows. They cut another set of low-angle fault~ thatdip 5 to 15 t.2: . . . . . . . .  
degrees to the southwest, and that are common to the eastern Hieroglyphic, .,, 
Wickenburg, and Vulture Mountains. Northeast- to east-trending complex fault 
zones probably functioned as boundaries for domains ofdifterential extension 
and tilting during displacement on both moderate- andlow-angle fault sets. 

• ~."~.i~ ' "  " ~ - / :  ~ .  ~ , ~  ' ,  ~ 

The low-angle faults have fairly irregular surfaces, probably in part due 
to original corrugations in the faults. They are interpreted as normal faults 
because they commonly carry tilted Tertiary rocks in their hanging wails, and, 
where they juxtapose pre-Tertiary crystalline rocks, the intrusive margin of 
the Cretaceous granite is progressively displaced westward (see cross section 

The change from northwest-striking to north-northeast-striking ridges in 
the west central Wickenburg quadrangle probably formed as the result of drag 
on a major low-angle structure that separates basement lithologies from the 
overlying, steeply tilted Tertiary section. This fault probably has on the 
order of S km of displacement (see cross section C-C'). " ' " 

Evidence that faulting occurred during volcanism includes (1) generally 
steeper dips on the early volcanic section than on stratigraphicaLly higher 
units, and (2) fault zones intruded by Tertiary dikes and sills, with local 
brecciation of dike rocks due to subsequent movement on those faults. 

. 

. 



Pre-Tertiary structures in the map area include isoclinal folds within 
the foliation of the Proterozoic rocks and megascopic open to tight folds that 
fold the Proterozoic foliation. The foliation-related isoclinal folds are 
certainly Proterozoic in age, and the megascopic folds are probably also of 
Proterozoie age. 

Mineralization 

Precious- and base-metal prospects occur in both the Tertiary volcanic 
and sedimentary rocks and the crystalline basement. Many of the prospects are 
localized along low- to moderate-angle faults characterized by intense 
brecciation and quartz, calcite, and iron-oxide veining. Such mineralization 
is middle Tertiary in age. Placer gold occurrences are common in several 
major drainages and their tributaries. The most productive deposits are in 
the San Domingo, Little San Domingo, and Ox Wash areas. Proterozoic metachert 
and metacarbonate lenses, interpreted as exhalites, are also potential 
prospecting targets for gold. Proterozoic Li-bearing pegmatites occur in the 
upper San Domingo Wash area. 

QUATERNARY AND UPPER TERTIARY UNITS 

Qs: Younger alluvium 
Unconsolidated sand and gravel in modern channels or on adjacent low- 

lying terraces to these channels. 

Qso: Mid-Level alluvium 
Unconsolidated gravel-poor sand and sandy gravel deposits in flood plains 

elevated 0.5 to 2 m above modern channels. Deposits typicaUy host mature 
mesquite trees. 

QTs: Older alluvium 
Unconsolidated to semi-consolidated and caliche-cemented sand and gravel 

deposits that commonly underlie dissected terraces elevated 2 m or more above 
modern drainages. The deposits are being incised by the present drainages and 
host palo verde trees, saguaro, and other cacti. 

MI1)DI E TERTIARY VOLCANIC AND SEDIMENTARY ROCKS 

Tertiary rocks of the area overlie crystalline basement and consist of 
elastic sedimentary rocks, volcanic rocks, debris flows, and fanglcmerate and 
related megabreccia. The volcanic rocks probably range in age from latest 
Oligocene to early Miocene. The youngest Tertiary rocks are fanglomerates and 
related megabreceia that accumulated during extensional faulting. 
Fanglomerate grades downward into a complex sequence of synvolcanic debris 
flows, megabreccia, elastic sedimentary rocks, thin tufts, and olivine-bearing 
basalts. These units are underlain by a series of dacitic to rhyodacitic 
flows and tufts, correlative with the Hells Gate volcanics of the northeastern 
Hieroglyphic Mountains (Ward, 1977; Capps and others, 1986). The Hells Gate 
volcanics also make up most of the Buckhorn Mountains in the adjacent Garfias 
Mountain and Copperopolis quadrangles. The H e ~  Gate volcanics are underlain 
by the San Domingo volcanics, a series of rhyolite flows and related tufts. 



The San Domingo volcanics are interbedded with, and underlain by a series of 
basalt flows and conglomeratic to arkosic sandstone lenses. The average 
thickness of the volcanic pile is roughly I-2 kin, ~: 

The volcanic stratigraphy has been" subdivided into the following informal 
units (from youngest to oldest): 

1) debris flows, deposited during and after the Hells Gate 
volcanics; 

2) upper basalt flows, deposited during and after the He~ Gate 
volcanics; ............. 

• -- ..... -..:.' 7~'. . .. ~ ..'~:~.. -'.y~ ~'-~ -...' ~.,. 

3) upper tufts, deposited after the HeMs Gate volcanics; 

4) Hells Gate volcamcs, composed of dacite and rhyodacite 
flows, tufts, and debris flows; " -' - : 

• • " ~  . . . . . . .  . ' : : :  . ~ . i : ~ - ~  . . "  - :  . . . . .  

5) San Domingo volcanlcs, composed of rhyolite flows and tufts; 

6) lower basalt, basaltic andesite, and andesite flows; and 

7) clastic sedimentary rocks, deposited prior to, during, 
and after volcanism. ..:~ 

A general stratigraphic section is shown in Figure 2. More detailed 
stratigraphic sections of the San Domingo P.eak area and the Red Picacho area 
are shown in Figures 3 ~ d  4, respectively. ,-. 

Tf:Fanglomdraie :" ~"~'~ - ~":~::,'.:~" .... ' " ' ~ 
Brown- to buff-colored consolidated to semi-consolidated conglomerate, 

sandstone, and siltstone with a discontinuous thin cover of QTs. Fanglomerate 
grades downward into tilted sheet-flood deposits and debris flows with 
int erbedded bas~ts and thin upper tuff~. 

FangIomerate usually forms low hilB with little or no outcrop, but steep 
cliffs 5 to 20 m occur along major washes in the Wickenburg quadrangle. The 
deposits are flat lying to moderately tilted. 

Tox: Megabrecda and sedimentary breccia; protolith of breccia indicated in 
parentheses where known 

Shattered landslide blocks (megabreccia derived from various older rock 
units). Megabreccia blocks are locally associated with debris flows and 
fanglomerate. : 

Tut: Upper tufts 
Purplish-brown to lavender poorly to moderately welded lithic-dch ash 

flow tufts. Phenocrysts includes 5 to 15 percent biotite and hornblende (1-4 
mm) and 1 to 5 percent plagioclase (1-4 ram). The tufts contain 25 to 40 
percent Uthic fragments, mainly consisting of Hells Gate volcanics and upper 
basalt. They reach maximum thicknesses of 10-20 m in the upper San Domingo 
Wash area, forming moderately steep ledges and slopes. The tufts are 
interbedded with upper basalts and debris flows. 

( 

( 
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Figure 2. General schematic stratigraphic section for the Wickenburg, southern 
Buckhorn, and northwestern Hieroglyphic Mountains. 
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Tub: Upper basalts 
Black to gray basalt flows. These flows contain up to 25 percent 

phenocrysts including 5 to 20 percent olivine (1-6 ram), trace to 10 percent 
clinopyroxene (1-8 ram), trace to 10 percent plagioclase (2-6 ram), and 1 to 5 
percent opaque oxide minerals (1-5 ram). 

Individual flows are usually thin (2-5 m) with well-developed agglomerate 
horizons at flow contacts. They are stratigraphically equivalent with the upper aphyric 
basalts in the Bighorn Mountains, dated at 16.1 Ma (Capps and others, I985) 
and upper basalts in the northeastern Hieroglyphics, dated at I6.2 Ma (Capps 
and others, 1986). 

• ~ ~ , :  ~ ~.~ . .  

Tdf: Debris flows and avalanche deposits 
Tan, pinkish, and white massively bedded,~unsorted, matrix-supported 

debris flow and avalanche deposits. They contain clasts of volcanic and 
crystalline basement rocks, but are usually dominated by a specific lithology, 
especially Hells Gate dacites and upper olivine-bearing basalts. 

The debris flows are interbedded with upper basalts and elastic 
sedimentary rocks. They form low hills with sporadic outcrop. Good exposures 
occur along washes and in roadeuts. Individual flows rarely exceed 20 m, but 
very thick debris flow sequences occur in the Buckhorn, northern Hieroglyphic, 
and northeastern Wickenburg Mountains. The debris flow sequence grades upward 
into less consolidated, finer-grained conglomerate, sandstone, and siltstone. 

In the San Domlngo Peak area, debris flows composed mainly of fragments 
of  Hells Gate dadte are mterbedded with megabreceias of first-erupted Hells 
Gate dacite and older lithologies. These megabreeeias show internal 
shattering and are interpreted as lan~lide-avalanche deposits related to 
tilting during faulting. 

In the southern Buckhorn Mountains, large (up to several hundred meters) 
blocks of dacite flow rock is surrounded by massive, unsorted matrix. Blocks 
do not show internal shattering characteristic of megabreeeias associated with 
faulting and are interpreted either as interbedded dacite flows or rockslide- 
avalanche deposits intimately associated with eruptions of daeite lavas. 

Th: Hells Gate voleanies 
Pink, gray, purple-gray, and reddish-brown phenocryst-rieh daeite and 

rhyodacite flows and related tufts and debris flows. The unit name is carried 
over from mapping by Capps and others (1986) in the northeastern Hieroglyphic 
Mountains. The unit has yielded dates of 17.98 Ma in the northern Buckhorn 
Mountains (Shaflqullah and others, 1980) and 17.4 and 16.1 Ma in the 
northeastern Hieroglyphic Mountains (Capps and others, 1986; Kortemeier and 
others, 1986). The Hells Gate voleanics are divided into two informal members 
based on phenocryst size and abundance. The lower Hells Gate flows are finer 
grained and less phenocryst-rich than the upper Hells Gate flows. 

TM: Lower Hells Gate flows 
Pink, orangish-brown, and reddish-brown porphyritic rhyodacite flows. 

Phenocrysts include 5 to 10 percent plagioelase (1-3 ram), I0 to 15 percent 
hornblende (1-2 ram), less than 5 percent biotite (1-3 ram), trace efinopyroxene 
(1-2 ram), and less than 2 percent opaque oxide minerals (0.5-1 ram). 
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Hornblende and biotite phenocrysts are strongly oriented along flow foliation. 

These flows appear to be transitional in mineralogy between the rhyolites 
of the San Domingo volcanics and the upper Hells Gate dacites. They mark the 
t'n'st major appearance of hornblende and biotite (greater than 2 percent), and 
signal an increase in both the crystallinity and size of phenocrysts in the 
eruptive sequence. 

Thu: Upper Hells Gate dacite and rhyodacite flows 
These flows contain from 20 to 45 percent phenocrysts with younger flows 

generally being most phenocryst rich. Phenocryst assemblages usually include 
10 to 20 percent plagioclase (2 mm-l.5 era), 5 to 15 percent biotite and 
hornblende (2-8 mm), trace to 3 percent clinopyroxene (1- 3 mm and in 
cumulophyric dumps with plagioclase), 1 to 3 percent opaque oxide minerals 
(1-3 mm), and trace to 2 percent quartz (2-5 mm). Quenched marie inclusions 
are common in the early dacites, especially in the Red Picacho area. 

Tht: Hells Gate tufts 
White, pinkish, and buff-colored lithic-rich tufts. Phenocrysts include 

10 to 25 percent feldspar and 10 to 20 percent biotite and hornblende. 
Lithie fragments are mainly of Hells Gate flows and olivine-bearing basalts. 
Most of the tufts are thin, but thicknesses up to 40 m occur in a paleovalley 
at the extreme northwestern corner of the Garfias Mountain quadrangle. 

The Hells Gate voleanics form major ridges and cliffs in the Red and 
White Picacho area, and throughout the Buckhorn Mountains. The average 
thickness of the unit is approximately 200 to 500 m. 

Tsd: San Domingo volcanics 
Brown, purplish-brown, reddish-brown, pink, and gray aphyric and 

phenoeryst-poor rhyolite flows. These flows are characterized by flow 
brecciated bases with very poorly preserved vitrophyre, and flow-banded bodies 
that grade upward into lithophysae-rich tops. The flow rhyolites form 
prominent ridges and cliffs throughout the map area. The total thickness of 
the package averages several hundred meters. 

The San Domingo volcanics are stratigraphically equivalent to the Morgan 
City rhyolite of Capps and others (1986). Rhyolite flows and tufts are mainly 
aphyrie or crystal poor. Most of the flows in this package are K- 
metasomatized and are unsuitable for e~ther chemical analysis or K-Ar age 
dating. 

San Domingo volcanics are composed of many coalescing flows and domes, 
with pyroclastic aprons. At least three informal members can be distinguished 
locally based on mineralogy: 

Tsdx: Aphyr~e rhyolite flows. 

Tsdz: Phenocryst-poor rhyolite flows with 5 to 10 percent feldspar 
(aominantly sanidine 1-4 mm in length) and trace to 2 percent biotite 
and hornblende (1-3 ram) phenocrysts. 

Tsd~: Quartz-bearing rhyolite flows with 5 to 15 percent feldspar 
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(dominantly san/dine 1-4 mm in length) and 5-10 percent quartz (1,3 ram). 

These flows form major ridges and cap hills east of Trilby Wash. They reach 
maximum thicknesses of 50 to 150 m in the Red Picacho area, and are present 
locally as far west as the San Domingo Peak area. ' . . . .  : -'-: .... ' 

Tst: Lithic tufts and related sedimentary rocks ..... ' 
White, pink, and buft-colored aphyric to phenocryst-poor lithic ash= 

flow, surge, and air fall tufts, and clastic sedimentaryrocks derived mainly 
from volcanic rocks. The tufts occur in paclmges and'separate individual 
flow rhyolites. They form poor outcrops compared to the rhyolite flows, " 
making up moderate to steep slopes generally covered by talus of the overlying 
rhyolite flows. The tuff sequence reaches thicknesses of 40 to I00 m in the 
San Domingo Peak and upper Trilby Wash areas and includes at least two 
moderately welded lithic-rich ash flow mfrs. These tufts form prominent 3 to 
10 m ledges in the San Domingo Peak area. One of these tufts aiso forms 5 to 
15 m ledges underlying Tsd~in the upper Trilby Wash area. 

T/b: Lower basalt, basaltic andesite, and andeslte f lows  .: '-;-~ ~':." 
Black, gray, brown, and reddish-brown vesicular to m ~ i v e  basaltict0 

andesitic flows and agglomerate. The phenocryst assemblage and thin, tabular 
nature of these flows indicate that the vast majority are basaltic in 
composition, but, rare basaltic andesite and andesite flows are also present. 
In the map area, the lower basalt sequence reaches a maximum thickness of 200- 
400 m in the upper Trilby Wash area, near the Maricopa-Yavapai County line. 

The mafic flows contain 5 to 30 percent phenocrysts,~/ncluding 2 to 10 
percent olivine (1-4 ram), 2 to 20 percent clinopyroxene (1~. ram), 2 to 10 
percent plagioclase (1-8 ram), and 1 toS percent opaque oxide minerals(I-4 
ram). Rare flows contain up to 20 percent orthopyroxene megacrysts (5-15 ram). 

The maflc flows are interbedded with the first erupted rhyolitic flows 
and tufts of the San Domingo volcan/cs and with clastic sedimentary rocks 
composed mainly of dasts of basement lithologies. The basalts form slopes 
with sporadic outcrop and are commonly covered by talus of more resistant 
overlying rhyolite flows• 

• , - , r  . . ,  , ,  

The basaltic sequence appears to be part of a regional episode of 
dominantly basaltic volcanism that preceded and overlapped with silicic 
volcanism. It is stratigraphicaUy equivalent to the Deadhorse Wash basalt of 
the Big Horn Mountains and undifferentiated lower basalts of the Hieroglyphic 
Mountains. The age of this sequence remains poorly constrained, but it is 
older than 21 Ma in the Big Horn Mountains (Capps and others, I985), and older 
than 18.7 Ma in the Hieroglyphic Mountains (Kortemeier and others, 1986). 

Ta: Andesite flow 
Gray biotite- and hornblende-bearing flow foliated andesite. This 

distinctive [low occurs in the Red Picacho area, where it reaches a maximum 
thickness of 30 to 40 m. 

( 

Tc: Clastic sedimentary rocks 
Reddish-brown, brown, tan, greenish-gray, and white conglomerate, coarse 

sandstone, and sandstone. Clasts are mainly of Proterozoic and Cretaceous 
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rocks,.but clasts of volcanic units are locally abundant, especially in lenses 
interbedded with the volcanic section. These deposits unconformably overlie 
basement rocks and occur interbedded with and overlying the volcanic section. 
They form moderately resistant ledges and steep slopes. The thickest deposits 
(20-50 m) occur in the lower Trilby Wash area. Basal deposits rarely exceed 
15 m, but clastic lenses from 1 to 10 m occur intercalated with lower basalts, 
San Domlngo volcanics, and debris flows and upper basalts throughout much of 
the Red Picacho quadrangle. 

TERTIARY ALTERATION ZONES 

Tqz: Intensely silicified rocks 
White to gray intensely silieified rocks composed of fine-grained quartz 

and chalcedony. These deposits probably represent near-surface levels of 
fossil hot-spring systems. 

Stippled pattern: Hydrothermal alteration 
The stippled pattern denotes areas of local and regional hydrothermal 

alteration characterized by siliclfication, and argillic or propylitic 
alteration. Regional hydrothermal alteration has affected much of the 
northwestern I-Iieroglyphie Mountains and the adjacent southern Buckhorn 
Mountains. This alteration is restricted mainly to the lower part of the 
section and is probably related to emplacement of upper Hells Gate dacite 
flows. Some of the alteration in crystalline basement rocks may be pre- 
Tertiary in age. 

PILE-TERTIARY ROCK UNITS AND STRUCTURES 

Cretaceous intrusive rocks 

Granodiorite, granite, aplite, and. pegmatite of Late Cretaceous age 
occurs throughout the map area as well as in adjacent ranges. This intrusive 
sequence is equivalent with the Wickenburg granodiorite (Rehrig and others, 
1980) and granitic rocks in the Big Horn Mountains (Capps and others, 1985). 
The suite rarely forms good outcrops, weathering to low, grus-covered hills in 
most areas. However, good outcrops occur in the southeastern corner of the 
Red Picacho quadrangle. In some areas, marie minerals have been completely 
replaced by chlorite and epidote. 

The suite includes small aplite and pegmatite bodies that are similar to 
those found in the Precambrian rocks of the area, but they usuaiiy contain 
less muscovite and little or no tourmaline. 

Kgd: Granodiorite 
White to gray porphyritic to equigranular granodiorite. The mineral 

assemblage includes 10 to 25 percent plagioclase, 10 to 25 percent potassium 
feldspar (either microcline or orthoclase), 5 to 15 percent quartz, 10 to 20 
percent biotite, 5 to 20 percent hornblende, 5 percent opaque oxides, and 
trace sphene and zircon. 



Kg: Granite 
Gray to white porphyritic to equlgranular granite. This unit is similar 

to the granodiorite, but contains more quartz and less amphibole. Quartz 
aggregates up to 15 nun in diameter are common in the northern Red Picacho 
quadrangle. 

Kp: Pegmatite 

Ka: Aplite 

Proterozoic Rocks 

Proterozoie rocks in the map area include metavoleanic and 
metasedimentary rocks, deformed and undeformed granites, and pegmatite dikes 
and sills. All of these rocks are intruded to varying degrees by Tertiary 
felsie and marie dikes. In places, these d~es compose up to about 70 percent 
of the outcrop area. Even in these highly intruded areas, however, foliation 
in the Proterozoic rocks remains consistent in orientation. 

Xs: Metamorphic Rocks 
Metamorphic rocks in the map area are correlative with the Proterozoie 

Yavapai Supergroup, and appear to be continuations of lithologies found in the 
southern Bradshaw Mountains. In the most extensive exposures of Proterozoie 
rocks, in the northern Red Pieacho quadrangle, the metamorphic rocks have been 
divided into two units: a predominantly marie unit (Xam) and a predominantly 
pelitie unit (Xms). Both units are heterogeneous, with lithologies 
interlayered on a scale of tens of meters to a meter or less. This 
interlayering may be due to original depositional variat|on or to deformation. 
In other parts of the map area units Xam and Xms were not mapped seperately, 
but were mapped as Xs (metamorphic rocks including schist; amphibolite, and 
gneiss). 

Xam: Metavolcanic Rocks 
Black, dark-greenish, to gray-green amphibollte, and light gray to 

tannish well foliated and lineated gneiss. 

The most abundant lithologies are biotite-amph~ole schist, amphibole. 
feldspar schist and gneiss, and massive amphl"oole.epidote gneiss. These rocks 
are fine to medium grained, well foliated, and usually have a well-developed 
mineral alignment-lineation in the foliation plane. One amphibolite shows a 
weU-developed lineation, but no foliation. 

The amph~olite commonly contains thick layers to small pods of silicie 
metavolcanic rock, and metacarbonate and metachert that appear to be of 
exhalative origin. The silicie metavolcanic rocks are very fine grained, 
well-foliated and lineated gneisses. Thin layers of this lithology can be 
found within the amph~olite throughout its extent. Good exposures of this 
lithology are in sections 11, 14, and 15, T7N, R3W, in the Red Picacho 
quadrangle, where they form east-west-trending bands through the amphibolite. 

Xmch: Metacherts 
Red, purplish-brown, and black quartzite. These rocks are interpreted as 

cherts whose grain-size has coarsened through metamorphism. They occur as 



pods and stringers intedayered with amphibolite and small bodies of carbonate 
breccia. Quartzites are common in sections 14 and 15, T7N, R3W, in the Red 
Picacho quadrangle. 

Xmc: Metacarbonate 
Dark-greenish-brown carbonate. These rocks occur as small bodies of 

carbonate breccia, commonly with siliceous stringers concentrated around their 
margins. These rocks occur together with metachert, and both rock types 
probably originated as exhalites. 

Xms: Metasedimentary Rocks 
Gray to reddish-gray schist, white, tan, and gray stretched-pebble 

conglomerate, and light-gray to medium-gray banded paragneiss. 

The most common rock type in this unit is muscovite schist that varies in 
mineralogy from muscovite-garnet-biotite-quartz-feldspar, muscovite- 
andalusite-biotite-chloritoid(?)-quartz-feldspar, muscovite-eordierite(?)- 
biotite-quartz-feldspar, and muscovite-quartz-feldspar. -These lithologies are 
fine to coarse grained, and well foliated and lineated. A local crenulation 
is unique to these metamorphic rocks in the study area. A striking variant to 
the muscovite schist assemblage contains andalusite porphyroblasts up to 10 cm 
long. 

The stretched-pebble conglomerate contains clasts of felsic igneous 
rocks, probably volcanic lithologies. The matrix is composed of fine-grained 
muscovite, chlorite(?), quartz, and feldspar. 

The paragneiss in this unit may be a trafisitional unit between the 
metasedimentary and the metavolcanie packages; it is certainly transitional in 
mineralogy, although it usually crops out in association with the 
metasedimentary rocks. The gneiss is composed of fine-grained amph~ole, 
quartz, feldspar, muscovite, and pyrite. It is well foliated and moderately 
to well lineated. 

Xps: Psammitie Schist 
These rocks are derived from a lithie sandstone, are similar to the 

metaconglomerate, but lack the igneous rock clasts, and usually crop out near 
the metaconglomerate. 

The fabrics developed in this unit include a well-developed foliation and 
a mineral and stretching lineation in the foliation plane. Pebbles in the 
metaconglomerate are flattened into the foliation plane and highly elongated 
in the lineation direction. Pebbles presently range from 1 to 20 cm in 
length, 1 to 3 cm in width, and 0.5 to 3 cm in height. 

Xg: Granitic Rocks 
Orangish-brown, tan, and gray- to light-gray, foliated biotite granite, 

light-gray to white biotite-muscovite granite. This unit includes several 
granitic lithologies, the most common of which is a fine-grained, foliated and 
lineated, biotite granite. This granite is commonly interlayered with 
metamorphic rocks on the scale of a few meters. 

The next most abundant lithology is a medium-grained biotite-muscovite 
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) granite. This lithology has a deformed border-zone with amph~ollte in 
sections 32 and 33, TSN, R3W in the Red Pieacho quadrangle. It appears to 
grade into a porphyritic version with microcline phenocrysts (I-3 era in 
length), aligned in the plane of foliation. This lithology rarely shows a 
lineation, and the foliation is commonly less well developed than in the 
orangish-brown-weathering biotite granite, orin the other Proterozoie rocks. 

Medium- to coarse-grained equigranular to porphyritic biotite or biotite- 
muscovite granites outcrop in the northeastern corner of the Wickenburg 
quadrangle and the northwestern corner of the Red Picacho quadrande. 
Foliation in these rocks is generally not well developed, and is confined to 
higher strain zones, with undeformed granite and related peginatite between 
these zones. Undeformed portions of these granites can closely resemble the 
Cretaceous granite. The Proterozoie granites tend to be more resistant, 
forming large hills and ridges. They are also interlayered wkh sparse 
amphibolite and schist stringers, and are more variable in both grain size and 
mineralogy. ~. -' < : 

Xal: Leueogranlte, pegmatlte, and interlayered schist arid amph~olite 
White to gray, fine-grained, weakly foliated leueogranite and pegmatite. 

This lithology differs from other granitic rocks in the area in its almost 
complete lack of marie minerals. Good exposures occur along the Castle Hot 
Springs road northeast of Trilby Wash. 

Xp: Pegmatite . ~ • ': - 
White, pink, and gray pegmatite. The mineral assemblage normally includes 

very coarse-grained microcline, quartz, muscovite, and tourmaline. Tourmaline 
commonly pervades rocks adjacenrto the dikes, especially amph'bolites and 
schists. : 

. - ' 3  . . . .  

Pegmatite bodies intruded all Proterozoie un/ts. The pegmatites 
usually occur in elongate bodies parallel to foliation of the host rock, 
although some pegmatites also cross-cut foliation. Only a few of the 
pegmatite bodies show evidence of deformation. 

Lithium-bearing pegmatites occur in both the Red Picacho and Wiekenburg 
quadrangles. Lithium-bearing minerals documented from the White Pieacho 
District, the largest group of lithium-bearing pegrnatites in the area, include 
spodumene, lepidolite, lithiophilite, amblygonite, and, eueryptite. Other 
minerals of interest include beryl, tourmaline, seheelite, eolumbite-tantalite 
and garnet (/ahns, 1952; London and But't, 1978). K-Ar dates (Laughlin, 
1969) on pegmatite minerals from the area yielded apparent ages ranging from 
750-1580 Ma, with muscovite giving a minimum age of 1270 Ma. 

Proterozoie Structures 

Proterozoie rocks of the area contain large- and small-scale structures 
of known or suspected Proterozoic age that include inteffolial roodess fold 
noses with axes parallel to the mineral-alignment lineation in the rocks. The 
presence of an isoclinal folding event implies that folding may pervade the 
Proterozoic section, and some (or all) of the lentieular map patterns may in 
fact reflect isoelinal folds. 
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A tight fold nose crops out in sections 5 and 6, T7N, R3W of the Red 
Picacho quadrangle. The axial plane of this fold is subvertical and strikes 
east-west, the axis dips about 60 degrees west, and the fold closes westward. 
This structure folds pre-existing foliation, but is not associated with an 
axial-planar cleavage or crenulation. Just northeast of this fold, in 
sections 32 and 33 of TSN, R3W, a broad, very open fold gently the foliation 
in and around the border zone of granite and amphibolite. The axis of this 
open-fold plunges steeply northwest, with the fold closing southeast. Another 
such open fold that crops out just to the west, has a nearly vertical axis and 
doses to the northwest. 
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L AS RCO Southwestern Exploralion Division 

October 8, 1991 

JDS 

FILE NOTE 

Monarch Mine 
Sec. 32, TSN, R3W 
Black Rock District 
Yavapai County, AZ 

Dr. E. Henry Valentine, Jr. of Miami, Florida, controls 7 patented and 
117 unpatented mining claims surrounding the Monarch Mine in Section 32, 
TSN, R3W and extending into Section 5, T7N, R3W, east of Wickenburg, AZ. 

Dr. Valentine has drilled 8 holes on his property, including a core hole 
to the depth of 2200 feet. 

Figure I is the geology map from the Arizona Geological Survey, Open- 
File Report 87-9 on the Wickenburg, et al, mountains, The figure shows 
the Monarch Mine to be in a flat-fault sliver of metavolcanic rock (Xam) 
interlayered in granitic rocks (Xg), all of which are in detached plates 
moving to the southwest. 

Three samples were collected in an unmapped sliver of quartz breccia 
within silicified tuff and diorite/andesite sill, which cuts the top of 
the Monarch hills and forms the western dip slopes in the Monarch mine 
area. This quartz breccia zone is five to ten feet in thickness and 
has numerous pits and shafts in it. Vertical quartz veins and stockwork 
arealso found in the immediate footwall of the quartz breccia in several 
places. 

The quartz breccia sill appears to terminate and merge with the low- 
angled structure mapped in the main drainages to the southwest. 

Table 2 lists the values of the three samples. Sample M-3, running 0.077 
opt gold and 0.98% copper was collected from an ore pile platform above 
the main shaft. It is unknown whether the stockpile came from the shaft 
workings or from a small open cut just uphill from the stockpile. 

Dr. Valentine has drilled eight holes for back-to-back assessment work 
over the past years. Figure 2 is from Dr. Valentine and shows the 
approximate location of the holes. Table 3 lists the holes and their 
depths. 

Hole C was rotaried down to about 800 feet, then cored the remaining 
distance to 2200 feet T.D. No significant gold, silver, or copper was 
found by Skyline in the split core. 
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Valentine's hole A had interesting gold values reported by the Iron King 
assay office, averaging 0.034 from 80 to 170 feet. Hole B had two similar 
values, while hole C had one 0.020 opt value (120'-125'). Hole D had two 
values between 65-80 feet (also by Iron King assay office). Hole E did not 
report any values in the three footages assayed. 

Holes F, G, & H, had not been split and in the select core I viewed, the 
pyrite content was sparsely disseminated, but mainly occurred along 
fractures in the meta-diorite. 

Scattered reported gold in the area dictates that further investigation is 
to be made in the district where numerous diggings along structures are 
shown on the topographic coverage. 

Also sent to the files are several reports on the property, including the 
geophysical report of 1972 which suggest a deep IP response. In talking 
with Wiederwilt, this response could be from a ±3% pyrite content. 

JDS:mek 
Attachments (•//James D. Sel I /" 

cc: W.L. Kurtz 
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Table I. M-Series Sample Descriptions and Values 

Monarch Mine Sample/Assay 
Sec. 32, T8N, R3W 
Yavapai County, Arizona 

9/12/91 

M-I. SE¼, SE¼, SW¼, SE¼, Section 32. East end of easternmost cut. 
6' cut of quartz breccia in volcanics/silicified tuff. Some 
copper stain and calcite addition with FeOx. 
24 ppb gold; <0.5 ppb silver; 0.41% copper. 

M-2. SW¼, SE¼, SW¼, SE¼, Section 32. Top working in series. 
8' cut of quartz breccia in diorite/andesite sill, propylitic 
altered, with copper stain. Diorite sill caps all the hill 
tops and trends N-S with westerly dip (30 ° ) down western side 
of hills to wash level. 
12 ppb gold; <0.5 ppb silver; 0.20% copper. 

M-3. NE¼, SE¼, SE¼, SW¼, Section 32. "Ore" pile from pit to SW 
of Monarch shaft (deep), above headframe foundation. Grab 
sample, 25', of quartz breccia with copper stain, some 
chalcopyrite, and FeOx. 
2628 ppb (0.077 ounces per ton) gold; 1.2 ppb silver; 
0.98% copper. 
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American 
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Au Au(R) Ag Cu 
Sample ppb ppb ppm ppm 

M-I 24 22 <0.5 4090 = o, ~/J 

M-2 12 16 <0.5 1950 -- ~,~zo 

M-3 2628 = 2623 1.9 {~ .0  7 ~  ~ .~ ' )  - 9760 = O, qZ" Z 

Please refer to the cover sheet for further analysis details. 



Table 3. Monarch D r i l l  Hole Numbers and Depths 

Hole Number 

A 

B 

C 

D 

E 

F 

G 

H 

Depth, feet  

170 

300 

2200 

100 

70 

35O 

230 

130 
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Table I. M-Series Sample Descriptions and Values 

Monarch Mine Sample/Assay 
Sec. 32, T8N, R3W 
Yavapai County, Arizona 

9/12/91 

M-I. SE¼, SE¼, SW¼, SE¼, Section 32. East end of easternmost cut. 
6' cut of quartz breccia in volcanics/silicified tuff. Some 
copper stain and calcite addition with FeOx. 
24 ppb gold; <0.5 ppb silver; 0.41% copper. 

M-2. SW¼, SE¼, SW¼, SE¼, Section 32. Top working in series. 
8' cut of quartz breccia in diorite/andesite sill, propylitic 
altered, with copper stain. Diorite sill caps all the hill 
tops and trends N-S with westerly dip (30 ° ) down western side 
of hills to wash level. 
12 ppb gold; <0.5 ppb silver; 0.20% copper. 

M-3. NE¼, SE¼, SE¼, SW¼, Section 32. "Ore" pile from pit to SW 
of Monarch shaft (deep), above headframe foundation. Grab 
sample, 25', of quartz breccia with copper stain, some 
chalcopyrite, and FeOx. 
2628 ppb (0.077 ounces per ton) gold; 1.2 ppb silver; 
0.98% copper. 
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Au Au(R) Ag Cu 
Sample ppb ppb ppm ppm 

M-I 24 22 

M-2 12 16 

M-3 2628 = 2623 

Please refer to the cover sheet 

<0.5 4090 = ,9, V j  

<0.5 1950 --" /.~,2.-(9 .~o 

1.2 9760 = (9, q,9"~ 

for further analysis details. 


