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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

April 16, 1984 

Mr. Mike Guzman, Jr. 
President, Guzman Construction Co. 
Box 3100 
Globe, AZ 85501 

Dear Mike: 

Your letter to Mr. William Kurtz has been passed on to me concerning 
the Silver King Mine north of Superior, AZ. 

ASARCO Exploration would be pleased to secure further information on the 
last status and terms. 

Until I see you again, 

JDS/cg 

Sincerely, 

~ / James D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703 
1150 North 7th Avenue (602) 792-3010 



PLANTS: 
GI~OBE : 4 2 5 - 5 7 7 5  
S U P E R  IOR : 6 8 9 - 5 6 3 2  
W I N K E L M A N :  3 5 6 - 6 6 6  

GUZMAN CONSTRUCTION CO. 
R E A D  Y M I X  C O N C R E T E  

ASPHAL T PAVING 
EXCA VA TING & EQUIPMENT RENTAL 

" S I N C E  1941 "" 

MAIN OFFICE 
BOX 3100 
GLOBE, A R I Z O N A  66501  

April 13, !98~ 

ASARCO Inc. 
P.O Box 5747 
Tucson, AZ 85703 

Attn: :~ ~" ~ ~ ' ~ ,  

Dear Sir~ 

The board of directors of Guzman Construction Company 
has decided to offer the famous Silver King Mine in 
Superior, Arizona for exploration and development. 
This old mine was shut down in the late 180O's after 
it produced 6 million ounces of silver, it was re- 
opened from 1918 to 1920 and produced another 300,OO0 
ounces. The area has never had any deep drilling. 

Presently there is a 300 ton per day Merrill-Crow 
zinc recovery system with leach pad, holding ponds for 
pregnant, barren and overflow solutions. A complete 
laboratory and refining process is also available. 

If more infozmat_on is desired we will be happy to 
forward same. 

Best regards, 

.~,[ik e G u z m ~  
President, Guzman Const. Co. 

MGAg 

R E C E . t V ~ .  -'~ 

APR 1 6 1984 

~L~1RI~I;~,;~ I][,~ARllt;,-,2,,ll 
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INTRODUCTION 

This report was written at the request of Mike Guzman Jr., Vice 
c 

President of Guzman Construction Company of Globe, Arizona. It is a 

summary from data provided by Mr. Guzman and from published literature. 

No field Work was done for purposes of this report. The writer is 

familiar with t~e property and has visited it on sevaral occasions 

while working for a mining company. No information obtained for that 

company is included in this report unless the same has been released 

to the property owner and it is in Guzman Construction files. Some "' 

geological interpretations and inferences for exploration potentiall ~- 

are the sole responsabillty of the writer. They are based upon 

available data and personal knowledge of the property. 

Copies of portions of literature dealing with the mine are attached 

in the appendix. ' 

The Silver King Mine is located 2.5 miles north of Superior, Pinal 

County, Arizona, in section 24, Township 1 South, Range 12 East, Gila 

and Salt RiverMeridlan. The mining claims under control of Guzman 

Construction Co,, which contain the mine and adjacent areas cover por- 

tions of sections I0, ii, 13,~14, 23, 24 and 26 (see Index Map and 

Fig. t), 

The mine isreached by driving west from Superior on U.S. highway 

60 for approximately one mile, thence turning right on a graded road 

(SilVe~ King Road) and travelling north-northwest for 4.5 miles to the mine 

• mlm 

C 
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s i t e .  The s u r r o u n d i n g  c l a i m s  a r e  a c c e s s i b l e  by J e e p  t r a i l s  and on f o o t  

from these trails. The graded road is open all year. The jeep trails 

are often washed-out by heavy rains. 

LAND STATUS 

Guzman Construction Company controls 60 unpatented lode mining 

claims over the Silver King Mine and adjacent areas (Fig. I). The 

corners of all the claims have been re-established and new monuments 

have been placed at all the corners. Some of the claims were reportedly 

acquired through leases, while others have been located by members Of 

the Guzman family. All the claims have been properly recorded and~ on 

the date of this writing, are being maintained incompllance with State 

and Federal Laws. 

Most of the area surrounding the Guzman Construction claims is 

adversely owned. To the south are claims owned by Magma Copper. To the 

~aSt i~ ~ ~p~p of ~l~i~s controlled by Fisher Watt Mining Company. 

The rest of the area contains claims or groups of claims under various 

ownerships. They are all presumed to be valid claims, but no title 

search haslbeen done~at~this tlme. 

Some patented claims are scattered through the area but none are 

owned by Guzman construction. These patented claims include three that 

are adjacent to the S±iver King'Mine:worki~gs.' Two Of them, Bilk and 

Mowry~ belong to Magma Copper. The other, ist. Extension of The Silver 

King Mine~ belongs to Jeff Smith. 

-2- 
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HISTORY AND PRODUCTION 

The Silver King Mine is one of the early bonanza deposits mined 

in Arizona. It was discovered in 1875 by a group of prospectors.l 

Since that time it had a continuous production through 1889. During 

that period it produced 5,943,157 ounces of silver with a gross value 

of $6,526,094, From 1918 to 1920 there was another period of produc~ ,, 

tlon which yielded 229~764 ounces of silver with a gross value of 

$250,919. In addition to silver, the mine produced undisclosed amounts 

of copper, lead and zinc. Some of these metals may not have been 

recovered in the early years of production. 

The mine has been idle since 1920. Sporadic attemts to mine 

have been made since in the most accessible~port&ons_ofi~h~mine 

The only recorded production of these later attempts are 3,000 ounces 

in 1928. Most recently, in 1981, 'Guzman Construction Co. set up a 

small leaching operation treating crushed dump material. The operation 

was short lived. It was set up when the price of •silver was high, but 

the sudden drop in price forced the operation to a halt. The small 

re=overy plant is still in place and it is apparently functional, 

J 
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AREAL GEOLOGY 

Rock formations in the area range from Precambrian to Tertiary and 

include: Precambrian schist and sediments, Paleozoic sediments, Cretaceous 

and Tertiary intrusive igneous rocks, and Tertiary and Quaternary volcanic 

rocks and clastlc sedimehts 2 (Fig. 2). Significant rock units present 

are as follows: 

(Qt) Talus 
Quaternary (Qal) Alluvium 
........................ L ............. Unconformity 

(Tal) Apache Leap Tuff 
fTr) Rhyolite 

Tertiary ~Tw) Whitetail Conglomerate 
...................... Unconformity 

Cretaceous or (dp) Diorite Porphyry 
Tertiary (qd) Quartz Diorite 
---~---~--- ............................................ Unconformity 

~Pn) Naco Limestone 
(Me) TEscabrosa Limestone 
(D~) Martin Limestone 

Disconformlty 
Paleozolc (Cb) Bolsa Quartzite 
............... " .... -~£ ................................ Unconformity 

Upper 
Precambrlan 

(db) Diabase 
(Pet) Troy Quartzite 
(PCb) Basalt 
(PCm) Mescal Limestone 
(PCds) Dripping Springs Quartzite 
(PCp) Pioneer Formation 

N m N ( ~ N N N N N N N N m N N ) ~ N ( ~ ) ~ N ) ~ m m N N m m m m m m N ~ m .  

Lower 
Precambrian (PCpi) Pinal Schist 

Unconformity 

The reader is referred to published !Ite~ature e.g.U.S.G.S. 

GQ-818 (ref, 2) for detailed description of the various rock units 

listed. 

The Tertiary Whitetall conglomerate and volcanics have been 

deposited over east dipping Paleozoic sediments. The volcanics cover 

. . . .  ~ L L ~i 

ir .r: / L~ • • .T • • T: 
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an extensive area to the east and form a west slopping scarp above 

the contact with the sedimentary rocks. 

All Pre-Tertiary rocks are intruded by a Laramide complex consist- 

ing of a quartz diorite pluton, which in turn is intruded by a smaller 

quartZ diorite porphyry stock. These two stocks have economic signifi- 

cance for they contain the Silver King ore body and at least one other 

mineralized breccia. 

Structurally the area is cut by east-west normal faults which are, 

in most cases, cut by more extensive north-south and northeast trending 

faults. The density of faulting increases towardstthe south. Almost 

all the east-west trending faults in the district are at least weakly 

mineralized. Calcareous sediments adjacent to the vein systems along 

these faults are hosts to replacement mineral deposits. In the case of 

the Magma vein, several copper ore bodies have formed in the Martin, 

Escabrosa and Naco Limestones. 

GEOLOGY OF THE SILVER KING MINE 

The Silver King Mine deposit is contained within a breccia pipe 

intruded into a stock-like mass of siliceous quartz diorite porphyry. 

The stock at the outcrop meassures about 2~000 ft. from east to west 

and 1200 ft. from north to south(dp in geologic map). This body is 

intruded into a much larger quartz diorite stock (qd). The contacts 

between these rocks, where exposed, are well defined. The quartz diorite 

contains less silica and tends to weather more easily than the quartz 

[ 
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diorite porphyry, thus producing weathering and color contrasts. The 

breccia pipe at the outcrop, shows a reddish tan color anomaly due to 

alteration and oxidation of sulfides. 

The breccia pipe itself is composed of light colored diorite 

porphyry fragments cut by small and irregular dikes of dark porphy- 

ritic rock, It has not been established whether this dark rock is a 

later intrusive injection or an alte~atlon product. Mineralization is 

present in both dark and light colored rocks. The shape and nature of 

the mineralized body is no obvious at the outcrop, which has been greatly 

disturbed by mining. The following is a description of the deposit by 

Ransome: 3 

The ore body formely cropped out at the top a little hill 
about 75 feet high, composed of much-altered yellowish-brown 
to greenish-gray porphyry ..... Here and there in,the porphyry 
walls of the pit may be found small veinlets of rich, partly 
oxidized ore, but, so far as can be seen from the surface, 
the ore was not part of a vein, and there is nothing to suggest 
that it was determined by the intersection of two or more 
persistent fissures. It apparently was a compact plexus of 
veinlets inclosed in comparatively unfissured porphyry. 

...maps from underground workings show that the ore body was 
a stockwork about 130 feet in maximum diameter, with a general 
dip of 70~ W. The stockwork was disposed about an irregular 
core or axis of milk-white quartz, containing some bunches 
of rich ore but as a whole comparatively barren .... The ore 
consisted of altered porphyry traversed in all directions by 
innumerable veinlets carrying stromeyerite, tetrahedrite, 
galena, sphalerite, chalcopyrite, and pyrite in a gangue of 
quartz with some barite .... Blake makes the interesting obser- 
vation that the ~tromeyerite and high argentiferous tetra- 
hedrite with more or les argentite were the mOSt important 
constitutents of the ore on the upper levels~ whereas argen- 
tiferous sphalerlte hadbecome the principal ore mineral on 
the Seventh level. Native silver associated with stromeyerite 
and sphalerite, was abundant at that level, according to the 
same observer .... 

E 

~." m9 ~ 

~ 



L 

:l!f ~i% i ~ : • 

Various explanations are given locally for the failure ~: ~ 
of this interesting deposit below the 800-foot level, some 
stating that the ore body was faulted, some that the ore 
changed in character and grade. The latter is probably true .... 

No much more has been learned since Ransome wrote about the deposit 

in his 1914 report although some work was done at the mine after that 

date. The old shaft which has a depth of 987 feet was dewatered and a 

new shaft to a depth of 615 ft. was sunk. The production from 1918 to 

1920 mentioned earlier in this report came as a result of this later 

work. The new shaft was not sunk any deeper presumably because the 

Company went into bankruptcy inil9~O. Ore produced probably came from 

upper levels. 

ECONOMIC POTENTIAL 

The Silver King Mine has been shut down for a long period of time. 

Except for what can be recovered from dumps and shallow mineralization, 

no ore is accesible from the old mine w~rkings. As an exploration 

target the property has good potential for additional silver ores in 

the breccia pipe and for porphyry copper mineralization within the 

igneous stocks. Of most immediate interest is the silver mineralization 

potential, Porphyry copper mineralization is of low priority at this 

time of low prices and low demand. 

Silver Potential: Galbraith has used data from old mine maps and 

constructed a stereogram of the Silver King ore body (see Appendix). 

-I0- 
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slons given by Galbralth it gives a total of approximately 550,000 

tons. Production to 1928 is given in ounces per ton. Assay values 

for the ore that produced the silver are not available in the litera- 

ture or available data exept as follows: Some mention is made for 

production in 1883 with ore going to the mill with heads of 61.08 

opt A~; in 1884 mention is made of ore having a metal content of 43 

to 46.40 opt Ag~ in 1887 ore to the mill was running from 21.08 

to 32.47 opt Ag! for the period 1918 to 1920 the heads are given at 

18.7 opt ~g. 

For calculation of tonnage mined to yield the silver produced the 

following silver values will be assumed: 1875 to 1883 - 55 opt, 1884 

to 1886 - 40 opt~ 1887 to 1889 - 25 opt, and 1918 to 1920 - 18 opt. 

~iil iii: 

These values are realistic but should not be taken as the true values. 

They are being used here to estimate the potential ore that was not 

• i~ ~9 i8 left in dumps or underground. The tonnage of ore mined 

>!~C: 7::' 

using the above values is 159,500 tons. What remains in place or 

broken underground or in dumps is the difference between the original 

ore in place and the ore mined. This difference is 390,500 tons. The 

silver content of the remaining mineralized material is not known but 

should be assumed to be less than 18 opt Ag, with values in copper, 

lead and zinc in addition to the silver. 

Whether or not the Silver King ore body continues at depth or has 

lateral extensions can be determined only by exploration. A silici- 

fled brecciated zone containing pyrite is present in quartz diorite 
i 
i 

about 2.000 ft, east of the Silver King ore body. This breccia is out- 

-ii- 
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side of the Guzman Construction claims but points,:ost~:thatr, ohher 

potential targets may exist in the area. 

Porphyry Copper Potential: Both the quartz diorite and the quartz 

diorite porphyry show widespread quartz and sulfide veining, and 

alteration is locally intense. This alteration is mostly propylitic 

to weak phyllic, with local potassic alteration in the vicinity of 

the breccia pipe a£ the Silver King Mine. The alteration pattern 

and widespread sulfide mineralization (pyrite and rare chalcopyrite) 

are evidence of a potentially larger sulfide body that may contain 

economic concentrations of disseminated copper mineralization. 

k 

Rene G. yon Boeck 
Exploration Geologist 

• r ! 
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• t fi ~' • , +, ~ ! ~  ~.iv ~.[+, ,!~,., ..; , .  . :, 

.......... ~::';i+,+, "+ +,; . . . . . .  , , ,  A n ~ +  the i ~ o u n ~ A ~ o u +  are~+, +low Anu~de~ ~ar~el~ i~ 2An~- 
) ' . ' nL  Y' I , .  : , ,  . '4 , 

++{{~I+ :~+~' , 1 ~  ~ ,~ ' I. i a n d  GA+A~ O o u l z ~ l e = , .  + ' , + e r e  s t i l l  l a  t h e  , + + o s s e + u l u + +  e l '  t i ~ e  

+ ; , .  :+*.t ; " ; ++ ~,,+*!,t+,+:, !' A 3 a u h e s .  +n++e m a r ~ U ~ i n 6  s a v m , . e s  ( [ u + , , i n m t + ~  +he v + h o l e  r e -  ' ,,,+++ +. +,~+ 
~ ; . '  : - .  .+ 

!..~:~";~ ',(L: ,+, g t o n ,  a n ~  m,~.de i t  a £ m o s t  l n a u o e ~ s i b l e  t o  t h e  ~ z ' o s ~ u c t o r o  . ~  

~li~,~l',~,~ ':e.'~, :~+, ~.~ il +,.', ~i. '::,+ ~ who 
~" " - + ~  I t ' + ' ,  • I~ ,. : - ' r ' -  " " " t ,  

~+~++~+':.. ++,~i ' + ' .  " 
, i;!~., + ~'. • .  ~ '  +" + : ' ; + '  , , , ,  on t h e  G i l a  R i v e r  + t o v / a r ~  i ~ s  s o u r c e  1++ t h e  m o u ~ z t a L n s .  The 

~ v , : .  i ' ~ ,  + "' , . . . . . .  " ' . -  : " 
. . . . .  ' :"  ,1" ' = 

":+~'''~'d'+ "':" ~ " 1 '  ' L:' ,)',:':. :;+,.+,~;ooun~i+y~.:,<... i S  r ~ g g e d ,  t h e  f l a n k s  o£ .  t i l e  ~ i n a l  : , , o u z i t : . ~ i n +  h a y -  . -  

+++++++++,~ ::+,+ +:, trig + s o n  o u t  i+~+o im+m+.~r+,+~ble mmall r$,4+ges a n d  s/J~rs ]~y 

+++ i : i  
!~1}~! ~+'11~::?t +,,.I. ," ~ , ' * + 

;:i+i-++~+':: "'+;,"", . . . .  + :,7,,,:: t h e  ; L n t e r m i : ~ l ; e n t  S~X'e .di~S £1o . ' z ing  ~ o u b h  an& +;est  i11to t h e  - 

:~+~,~:+'i~e*,*,~ ::!'~. > + . i o  ~ i ~ o n o r a n  J ) o s c r t .  ~ n e  o i '  t h e  t r a i l s  ~o~t 1 " r e ~ u o n t e ~  " , :  

+++l:+~i+V:+.i++,t + ,:' ' , , ,  : +<+: :: i+:by"tj~e .A;gaolxos l e ~  u +  o v , + r  t h e  u + c u +  A l m e + ~ o n e  o l i ¢ ' + s  a b o u t  + 

+.,,,~-.+~l+;i+~'i+'~l""ti. +,, ,, ;, . '+ '~:,' IWO _~IAAOII ! l i 0 1 1 ; i l  0 T +01Le ~ 3 r e l ~ e ~ i  ~ 0 o w l l  0I" ~er~ore 
,'I ~',It I '  +' ' ~' '  "~ : ' ' + " " 

~ t ~ + ~ J : ~ ,  + d , , Y  ,.,.,, . . . .  " .  " : K , + : ' .  , . . . '  , . . . .  . " . : .  . ,  • 

~:jE+~i+~y ~ ! ~ ,: ?. : 

. . . . . . . .  :++~ + +... ~ ++. . 
+++~.+ ~.+ +, :  + • . . . .  
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' :';/:" ':,'i ~ ~.~?~'i ! " "~ : " .... 

~? ; ,. '' • 

" I n  1U?B~ When Gene~a~ ~ o r g e  ~tonem,'~n, l a t e r  to  b e -  

come ~overnor oZ" ~all~ornl~, v;e~ commander oi' the ~,llltar3 :. 

. :  : cl .e~artment o £ , ' ~ r : L z o z m ,  ~ ' e r r l t o r ~ ,  l ~  b~o~me ne~eu~lar,~ to  

~.::,. exx~end e v e r 3  ~ o s a i b l e  e ~ l ' o r t  i n  oax a~teml~ be' a'bo~ ,~3a,.he 

r a i d S , :  ~b: t h i s  en~ ,  he e e ~ a b l t s h e ~  a cam3 at  t~e  baue og 

the mohntalne., e l o ~ e  to %he ~.uache trall an~ bugan the oon- 

- • Dtzn~ogton oZ a ~ o a ~  "knowa as ~1~o u ~ o ~ e ; , l a n  Grade ~ ,  t h e  ~ . o e  

0£ ~he u l t £ £ B ,  which b.~o~me th.e main r ~ u t e  o2 :tr~:vel  bet~veen 

t h e  ~ lobe  m i n i ~ '  ~ l u t r i e t ~  a~z~ ~ho v a l l e ~  0£ the  ~ a l t  ~h~ 

~: J "k 

!: L• 

~ * .... S ~ r u o t l o n  o f  ~he ~ a ~ e B  w~a a ~ r a o t o ~  b~ Qo~e I'~eavS, b~ack 

lumys of meballlo m~erlal, whlcll flattened laute[-~d oi' 
• . . .. 

~.,...~:~'..' breaki~;~ 1~p "~lhon i'~01~a~e6L on ~he ~'oolcs, ~ie g~ghorecl  a _fev~ 

~" " r ,  s~eol~mae' i  ~ u t  ea£& n o t h i n g  o£ h l ~  Z l n ~ .  ,:hen b_to f o r m  o Z  

:.,.L':.!i~" u e r v ; i o e : : e , x ~ . t r e d  , o o o n  a ~ ' t e r w a r ~ ,  h e  a~c!e  h ; i a  ~ a ~  to  t ~ e  

':'~'' r'' ~ ~ ~g ~ ~ ~ ~a~ ~ i~ uaoweE ~he black ore, since k~Own as 
~.~" ,.~?' .'.:~ . . . .  
, , ,  • . "  $ c ~  : ,~,~ nugge t  s l lvc .~r ,  "out withou~ . revea l i , z~  where he had £oun~ ~ t ,  
7 ',~ ': " ../,' ..: 

i" '~, ~u~Llivan ~ud~en l~  dtaai~iseared,  an~ i t  was e~#~o~e~ ~l~a~ he " :  ' * 

~'":i," :,- l~ad been  k i l l e d  b~' 2~pa~he~ wh'~le t r ~ i n g  to  r e t u r n  to t~m ~:"" ' 
~... ,. -. .... 17./i~(, 

!if::• ,ie ' : :~ ~laoe ~~ re he ha~ ~isuowre~ ~ze ~l.~ silver ore, , ,. 

| ' [ , :.~ 

r : " ', ~ n  i~74, K~son an~ some o£ -.,£u £ollo, raxxc~.ox'~ ~e6~n 

:~ ; '  ~' to  o r G a z ~ z e  ~ ~ - - u  ~ r l  -~[~= ~u "~ lOC6~e ~~%~llivan' s £ i n ~ .  ' ~ ' . . . ,  . . r e o s . . . e . , , ~ n .  

. ,  '~ '  ~he £ ~ r s t  d tZoovez ' z  02 £m~or~"noe  v~aB the  ~££v~z'~ ,~aoen, no~.l : 
; : , . . 

,. : ~Jw~m as t h e  , '~a~a ~ a ~ e ~  an~ moon aI'tor:'~,z'~a t h e  ~ l o b e  mi~ze. 

. . . . . . . .  t o  • ' "  w a s ! : l o ~ a t e ~  t o  ~zm e,~ut Wh'~u ~ave ~ t s  name t i m  ~ l o b e  ~ .~ 
' , '' ,:;:;::. ~ '~ • - .,. .',, . 

:~ . : , .'~L.../;; ~ .~ . " " ' ~" ,', "~ ", 

• L "~  L 
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. , ~ . > '  : ~ " [ m ' " ) ' a ~art2 o o n s l s t l z ~ ;  o f  ~ a e o n '  B e n ' a - ' -  . " " ,  ' ' ' " "  

,., - " .  : . ,  . ~ l e a ~ ; a ~ m . , l l l l a m  I I ,  L o ~ .  ~. and Is . . . .  " ' -  - • ~ ; - ' ' : " " 
i i .  ~'i;" "" ' "  . . . .  ' . . . .  " ~ '  u ~ u  u o ~ o e l a n a ,  r e ~ u r z ~ t  ' ' :  ' 

~i!i-,;~!:i. ! ' . '  f r o m  t h e  G l o b e  E i s S r l c t  'wl~h a ~ a o k  t z ' a l  " • . '  . . . . . . . .  ~ 
~)~li!!~,~i!i'i~ ; ~ "  : . . . . . .  n o~' ~a,~. , .~loe f o r  

, _  j st the re,,,) b, sO the  to=e- ,' 

iLii man Grade where more of  the blaok hUg ets were found. Thle 

i~l~;L~'.' ~i|)~)'''~''';'.~.,jl~i',' f l o a t  ~ ' - e  follow,cO, u ~  t h e  s l o p e  o'~' a s m a l l  o o n l o a l  h l ~ l .  
, t  

i i~. , . n e a r b y  to  the o u t c r o p  o£ the ore  a t  the t o g .  un ~ a r c h  22 ,  

~,""~",. ....., - '.,,,,, . 187b  t ~ o .  ~ inltlal l o o a t i o n  ,you ~,,aEe, du l  2 reooz'deE, and 

~=.,.. / :i , the ~ ' l o n e e ~ ~ l n l . ~  ~l~&rlot la~E otxt,  Assays b~ T~L~ ~ r l o e  
; ' t  .. ; 

' ,r ' /"!, ,  J~,=..,. :s O~ ~rag i'Tc~no!eoO est¢~bl~aheE the yal~e, o~ the ore, ant =~ 

'~'; ~ t~ve ' ao ' . . .  

,! i '"~:': ; : '  ~ Deve lopment  one ~ r o d u o t l o n  , ~ :  
• '~ , 1" " : ' " ,  ' /~  " ' " " .  

~"";i:~~,=, . . . .  . , , . . . .  The ~eVe lo3ment  and ~ r o d u o t t o n  o f  the  S i l v e r  g inC 

., , .  1 .  ~etmey,  ~ , B .  - U n ~ u b l i s h e d  manusu~.ll~t~ 

.. aooo'u.nt lu :a ,  oon~ensatlon o f  

r'i In his ~ repor; on the mineral z'e~,ouroes o£ the Rooky 

:~'' '1P " ;  ~ m. ~ ' .  " m o U z ~ t a l n s , . . . , - H a ~ m ° n ~  s b a t o ~  . t h a t  b 2  t h e  o n &  o f  1 0 7 9  t h e  s h a f t )  

,: was down 42 feet and a 12 foot ~ri~'~ ha~ boon ~[rl #on from : 

,: tize bot tom=.  The s h a f t  s ~ a r t e ~  ia.~ ore and was sunk ~ 1 o ~  a ,. 
' . . : " = 

.,. ' n e t w o r k ' o f  s t r i n ~ ' e z ' s r a n ~ i n ~ -  ~ro~a.~. , .~ l ~  l n u n e s  ~'ldo i n  

:" ' : m "gr~nl~o. ganL~e material in tZ~e stringe~,s was quartz 
"ii :i 

",~. ' "an~ the  ore  mi 'nera ls  were o e r a r g j r i t O ( t h e  c h l o r i d e  o f  s--~er')~l; m " 

) ; ' , !  ; " . . . : . . • . • 
J . . . 

• , argentlte,, an~ natlvu .silver. Tnls Ore when softest ran " 

; ,  ,.;.. i - . t o n  . - . - .  : - . : .  '.. ,i'~ 1 $2Q000 ,00  a A small ~ur~ee o f  the o u g e l  ~Zj)e was ' m 

" . m ; L'd . "':: " ~ $: " ~ : " ' k I . " ,1 , ' " ' @ d im 
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~_ . . . . .  ~ i: , .  ~ ~ , , . ; ,  . b ~ . " . - , ' . ,  . -  ~ " 

:.., , : . ,  , . . . ,  4 ? : ?  : ~  ' • ' 

,:, :.i :,:: , 

~./~:,!, i i p .  ~:': ; ' !  e r e c t e d  a t  F~orenoe  by Cury and Hughes to  t r e a t  the  o r e ,  

~/""!~j ' " '  : "  lead for collecting the silver was obtained from the ~.. ..,"~ : }  :r/ ~'i.'~L£:': P i g  

:'~.I~'~i,~!~''""~ 'I:'': '~ , . . . ,  , . ,  ~OWry mine in the Patagonia moun~alns, .: :~ : .  

: ( . : ;  " : ,  ! ", 

;~:,~.~:C~,;.. i .,: ,~.~ :,:.-..:. the  s o u t h  n e a r  the  I n t e r n a t i o n a l  Boundary be tween  • A r i z o n a  

llil!~:~ i %•:: , '•:':, . . . . .  " -:~ , :, :,~:. and Mexloo. Five hundred po~mds of selected ore obtained 

::~'- "' , ' - ' from the first i~ feet of the shaft yielded over 5 ~ollars ..~, .... ¢%:, ,: ~ .~, 

i~:~.~':~:~ ! ' :':~,'!, ~ ~ ' ° ° °  • a pound, The total production from the .shaft and drift 
~&i:, ' ,  ~:!:' ,,.. , 
~'~:~:, ,t , '  ; , Wn eat~mated a~ ~ 0 , 0 0 0 , 0 0  ,' 
~ ! ~  ~ ~..~. ,, 

, . i - ,  When the  news o f  t h e  d i s c o v e r y  r e a c h e d  San F r a n c i s c o ,  
-~i~.,~., !. L!',( ~ . . . . .  !, 
~:~, :~- ~ ~ , ' : ,  I 'J~ " (  ~ 
"~: ~ " r;~'.' . . . . .  ;'," ' • : : .  • mlnin~ experts representing the Gomstook interests were sent 

' t O  n e g o ~ i a t e  t h e  p u r c h a s e  o f  the  p r o p e r t y ,  and i n  1676 t h e  
UL 

m i n e  was s o l d  ~o a c o r p o r a t i o n  known as  the S i l v e r  King 

• : . "~  H . l . n l n 8 ;  CO, Furt~her development was begun and a Small stamp 

i~-mill and amalgamation plant was erected five miles from the 

,':: mine a% Pinal, on Queen Creek. !4ost of the ore was shipped 

,~ withOUt milling, only the lower grade ore being treated, 

' "; In 1879, Arthur ~acy, E,~I,, was appointed superintendent, 

" : "  .... 'Due to  the exhaustion of the free milling .ore it became 

. /  n e e e s s a r ~  to  ohan~s  the  method o f  ~ r e a t m e n t ,  which was done 

in 1882~ The ore was crushed at the mine in a Blake crusher 

• ! 

;,':.:,;: and sent . t o  the concentrator at Pinal.. There it was further 

i.!.!,~, c r u s h e d  by a b a t t e r y  of  20 stamps and c o n c e n t r a t e d  over  12 .  

,;;. Frue Vanners, The concentrates were sent to the Dome ~Ilning 
? 

i . i  and smelting Gompany, Igelrose, Callf., the Selby Works at 

,.:; : . :  San Francisco, and. the.. Omaha. Smeltlng. Works. :In 188~ the  
p 

•(: i::;:: mt . t r e a t e d  fro  Be to  t o n s .  wl th  'ooncentra t lon  

The avera6e 8vade o f  tlle heads was; 

• 

• . . . .  
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~,61,.08,.tn ellve~, an& the re~oz, te~ extraotlun was 9~,~i. pe]e 

c e n t ,  I n  a ~ d l t t o n  to  s i l v e r  the  c o n c e n t r a t e s  a s s a y e d  RI~ 

9e~ cent lea~ an~ 18 per oen~ zlno. 

AotlVe prospeotln6 o~ ad~oln!n~ groun~ closely ~ollowo~ 

the ~uooess o~ the SII~e~ Aingmlne. ~n i~8~ £ourtoen Croups 

wore beiltd actively ~orke~ ~n~ three mills ~,~ been ereo~o~, 

t~ie largest being the amal~amatlon ~lant of the ~,i~sor 
,4 

~0nsoilda~ed Com~o,r,y,. In. 1884 this ~ill was leased b~ the 

bllver Kin~ G~u~an# to ~rea~ a ~art of the ore nat amenable 

to  c o n c e n t r a t i o n .  ~he. mine was ~eve£o3c~ ~o a dooth  o~ 

over  bO~ , feet  anE most o£ the ore was bolnt3 o b t a i n e d  £rom 

t~te 900 an~t 800 £o0~ & e v e l a .  ~he ~;raEe h a d ' £ a ~ l e n  to ~ 4 3 . 0 0  

fo~ .  e o n o e ~ t r a t i n d  ore  a n i  ~.46.40 ~or  t~a~ t r e a t e d  by areal-  

g a m a t i o n ,  

• T h e . l a s t  ~ e a r  o~. p r o f i t a b l e  o~e~ .at ion  w~o l~UT,  ~he 

grade  o f  bhe 'ore had £ a l l e n  to  21.08 ounces per ton f o r  the  

, ,i*.~ ';i 
~,;~ .~ 

l~i,,: I :.' ,: 

.i:,; • '., 
~,: , • 
, a' :  ',,.-~ 

'"I'[::,">".. ' " 

,.'~:, .. '. ; 

conoen~ra toE  ore mncL ;~,~,7 ou~ .es  1'or ~ho ore amalc;a~atecL. 

,,ixlvatlon. W~s trice on. some ore Ixigh.ln oo~cr from tAe UO0 

f o o t  l e v e l ,  an~ some o1~ t a i l i n g s  were r e ¢ o n o e n t r ~ t e ~ .  The" 

Oouta r o ~ o ~ e &  b~ the  su~ez~n~enEent  g o t  l ~ J 7  were ~o £o l lows= 

.t.: 

, ;"  p . .  ! !..' 

ZnznL~ . . . . . . . . . . . . . . . . . . . . . . . .  ~i.10o97 ~er 1;on 

~ i l ~ n ~  and ~ o a s t l n g  . . . . . . . . . .  9,69 " " 

T o t a l  . . . . . . . . . . . . . .  ~,~0.66 ~e~ t o n  

Durin~ t i le  "rtz.st h a l ~  o£ 1888 the  company o p e r a t e d  a t  

/..,:..,, a l o s e  ~nd t i le  p l ' e s l ~ e n t ,  ]~r. ~f.~L. t lob lo ,  reported., a debt  o£ 

: .~:. , ' ,  ~ 7 5 , 0 0 0 .  An assessment  was l e v i e d ,  and a d r a s ~ l o  r e d u c t i o n  

was ma~e~in  o ~ e r a t i n g  costs  u ~ i o h  were lowoz.e~ f r o ~  ~,40tO00 
o 

tO .~5,000' a month,  g~r .Deoombe~ the  l n ~ e b t o d ~ o s 6  ha~ boon t 

f~lo ;, ~"" 

i(i', :: ..,. 

. i  
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~ a i ¢  an~ the compan~ ha~ a b a l a n c e  o£ $~4,000 in the "treae- 

ur~'anE su£flelent ore in sigh'~, to run to ~anuar~ i,I~89. 

A'rospeetln6 in 1889 a~,d 1890 £ailed t O  fine commercial 

ore, and the mine was close& in ~anuar~ 1891, .~Xt w~s reopened 

i n  ~ep~ember o£ t h e  ~.~me ~'ear ~i'tez" "4,1,000 E~ l inq~ent  shares 

h~E been called in. In October a strike was z ~ 4 e  in a new ' 

sha f t  to the east  o£ the o I~  wor~in6s.  -Th is  ore waa ~ e v e ~ e E  

a"  • Ten s~amps  were in 1892 b u t  the oom~a3~7 was ~a.Lu in Eebt. 

"'~ move~ £rom,~Inal to the. mane an~ a sm~ll pro~uotlon of  don- 

o e n t r a t e s  was  =aEe E u r l n 6  t h e  r e = ~ i n E e r  o£  t h e  ~ e a r .  t~Jlth 

t h e  d e c l i n e  o f  t h e  ~rlue o £  sAlwr i~  t h e  sarly p a r t  oE. 

1693 the ~ine ~,;as a~aln olos'eE, 

The prope~t~ ~'~as reopened" by the super in ' ten~ont ,  ~ r .  

i~=~.  ~hamplon, An the £~11 o£ 1895,  work bein~ o o~£ineE to 

, the  new sha£ t ,  Iie re~or toE  £ inE in~  a ~ocket  o~ ore ~oz'th 

$40tO00:at '  a de~th  o£ 75 £eet= ~ o  mine was a 6 a i n  close& i n  
=, 

~'rom ' i8~6 tO t~96 the oo,,£+an~. EeciareE d iv idends 0£  

~l,gb0,.000,' , t h e  las~ dividend being pale in 18~7, A total. 

'J'.C ; ' 

~,~,. • 

• 't;~ 

!ii: 
:') 

O~ $300,00O;in assessmente wau l~vled £rom 1SUe tO 1895, 

naking the net o~erationproflt $i,650,000e The dividends 

were pal& on i00.O00 issued sha~es and the" assessments were 

c o l l e c t s &  on b6,000 shares .  

' "  ip..t ~! 

, ¢ . ,  | 

In 1916, a £ t e r  the suoeess£ul ex/~Iolt~tlon O£ the 

noighborin.~ ~ilver ~ueen mind by the .~iagma ~ o ~ e r  Company, 

tho ~ropert~.;wau ao~ui re~  b~ t h e  ~ l l v ~ r  KInN o f i ~ r i z o n a  ;,'[ln~: 

in~ go ,gangs  a' ~ e l a w a r e .  o o r ~ o ~ a ~ £ o n ,  w i t h A . L ' ~ . ~ L i l E e ~ r a n E  o f  

. . ;  "~:. " i . 
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t 

~ew XOrk as ~ ' e a l & e n t , '  and. g o l m  ~'owle T a s  ,manager. X,, 19i7. 

the 01~:maln shaft; 9 8 9  feet &cop, ~as un~aiered and re-, 

 aired  Smallhlgh grade ore  b o d i e s  overlooked the 

£ormer o ~ e r a t o r s  were ~Ine~ On the I~0 f e o ~  level. '.~ small 

flota~lon mill was obmgleted in 1918 t o  treat this o r e  an& 

I0~ grade & ~  ma~orlal. About ~5 tons a ~a~ were tre~ed ' 

with a reported extraction of 90 per cent. A small vein on 

the 400 £oot level ~lel~e~ some rloh ore ~hat was a~ip~ed to 
e 

the az~elter, an~ shipments of concentrates oontlnued In~er- 

mittentl2 to @ul~! 191'9, At t~at time the management clalme~ 

to have 10,O00 tons of ore aevelogel ave~a~ing over ~0,00~ 

in Jul~ 191'~ a new shaft, flnan~ea b# a ~;500,000 bond 

'is~uo,~,~a~ ~tarte& 150 feet nortl~wo~t of the o~o~.,eh.l~ne~, 

The oi~I ~haft ,.'~uu k~i~t un',,~agere~ a n d  ore l'rom ~Iie l~O and 

4 0 0 , f o o ~  levels Was treate@a~ the mill. In O~tohOr u c~oss- 

out f~om the old uhaft on tl~e 400 foot level conne~:,e@ with 

the 4 1 5  foot levels of the • new shaft. 

2n Januar2 o f  19~0 a reorganization was effeete~ whereb~ 

the oapitallzatlon was reduce~ to allow for further financ- 

Ing. Shaft sinking eentlnued tultil June,1920, when a 

depth o f  6~5 f e e t  was reauhed. A cross-cut o n  the 615 foot 

level extended to the old warklnga. The co,;~i~an~v wont into 

bankru~tu2 ahortl$ afterward~ an~ a reorganization as the 

bilv~r i~i ,, 
~l~m incuF~rated.was effected bat no further 

w ~ r ~  ,,~.as ~ o n e .  ~L'ho f a t a l  o r e  . t r c a t e ~  £ r ~ m  I t ) f 5  t o  I g Z O  
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~,. • levels at tAo present time, In addition to these veinlets, 
i/.:~i there are ma~ses and bunches of ore, and ayparently (at 
1"~i; least in the~.upper levels)a central mass of qi~artz, a 

large and co!~p~ct body, toward white the system of velnlets 
} ,  ~:.~,. converged, ~i zrom ~Thi.cn they may be sald to ~adlate, lhls. 
~" ' ~masa. of qua~.Iz, of irregular dimensions, still exists in the 

.i 

thioknOssl O.nd were generalla accompanied with'ore in a ~,. 

medial poslt.lon, havll~ quargz on each sl~e of it next to., " ':'~ 

the ~. rook, The same conditions ma~ be seeli in ~he lower '..~,.i.i :, 

(i 

region opened bj the lowest levels of the mine, b~ it has 
not yet been thoroughly explored. Tl~is quartz apl~ea.t's to h.old.  
some direst relation to the deposition of the ore: the 
heavier bodies of ore, so far, having been cut beluv~, or on 
the food-wall side o f  the quartz body. ~t may be reca.r&e~ 
as holding the relation of tlze cl~lef w;instone to the ore, 
and. as prcsenti,g within itself, and together with the 
br~nchlng ~einlets, the'~characters o f  a true £isuure-£i~llng., 
al~hougll £t has not the usual sheet-~ike or tabular form. , 

Itudal extensionAL:~n o~her "aords, this quartz-veln, in 
stead 0£ havinga width luuoll .~rs~er than its breadth, is 
al)~roximatel~ oylindz, ieal or oolu~mar in its form, ~iAlln6 
a nearly ver~ical, .spirally-formed cavity. 

If we examine the str~cture o~" the ~elnlets in detail~ 
we find •them presenting the eharaeterisclcs of fis~nre- 
veins, They extend for long dis~ances through the rocks, ! 
'~nd with Anarallel walls. Taey have regular veinstone and, i. 
vein structure, The quartz forms on the op~osite ,~alls of ~,: 
the fissures in res~lar sheets, ~;ith"combs" or quartz crystals. :,.~, 
,pointing inv;ard and hol~ing the ore in bunches and sheets, ,': 
~uch inclusions of ore ~re s~ill to be seen in the ~mall ' " !' 
veins a~ the summi~ of the cyoppings an& in ~he levels below. .(i. 

T l ~  ~ ,  t!O~ti.l'a ~lSO in b~ches: in the rouk with but 

...... '. ~hat t~e richest and raost import nt accumulations 0£ ore 
i~G:.i are not found ia the maln body of the quartz velna~one. 

Although the massive' quartz does hold bunches of rich ore, 
.". as a rule, so rich and prefit~,~ble ~o work as the 
. ..... reck'adjoining it, The sr'e ks lucre ~,.bu~i&ant in colmection 
:'""~"'" with the. small branching veins in the .ou~si&e rock tix~n in 
,,,, the mass o£ the ~uartz Itsell". It musD, however, be s~ate~. 
,,,~ " that the qu~r~z bodj" has.not ~et been f~ll# e xd~lored, being 
~ ',,~.' merely cross-cut in the upper levels. ~t is~'~ OA)inien, 
~ " :hoi./ev..r b~sed u~on what h~s alrea~# been .<~hown, that, con- ",(,, . ' , , '  

l i t t l e  v e l n ~ t o n e .  .f~ t e n ~ L e n c y  t o  t r i a n g u l a r  f o r m ~  i s  o b s e r v -  
a b l e ,  and in s~,veral places i have noted veins ~olning to- 
gether nearly at 'right a~les. ' " : i 

It will be ii~er,'ed from the ~recealng descriptions i 

. Ill,iS• 

• -IL~:! ',~ , 

L': 

/ 

L 

<. 
" t  

/ 

. . . .  t"' ) . .  . 

, f : . '  I 

i 

i ,  

...•" 

• i 
J 

trary to the usual conditlo~s in i,iincs, the chief bod~ of i:.• :~:,~ ~ , 
quartz veinstoi'~e &cos no•g carry the bes~ par~ of the ore, -, ,~,, : 

. It appears rather to have been the mt.~in channel o£ the . : : .',i".", 
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]~;' . r  ; ' i ! f  The Saver King mine was well described by W. P. Blkke '  30 
.... years ago, but his or i#nal  publication is not readily accessible. 

' . . . . .  Accordingly, although the present paper is concerned mainly with 
the copper deposits, and although the old mine, being full  of  water, 

= ~ could not be reexamined, a brief descriptive summary of  th~ condi- 
:~  * ,. t ions  under which the ore occurred will perhaps be of  sufficient 
~ii;~:: : ~ interest to warrant its inclusion here. ! 

~,. The eruptive mass which incloses the ore is a quartz diorite per- 
" ~ i ' ~ ~ - - p h y ~  o r  closely-relatedr~ock. - I t  p re~en t s  some  rather  noticeabl~ 

~.~.~: variations, which Blake distinguished a s - " p o r p h y r y , "  "§ienite," 
;%: ~: and "granite,"  although they appear to be merely facies of  :one in- 
~ -  trusive body which is probably of Mesozoic age. 

The ore body formerly cropped out at the top of a little ~ about 
:,~: 75 feet high, composed of much-altered yellowish-brown to greenish- 

gray porphyry. Sloping was carried to the surface and al crater- 
~ like pit from 100 to 125 feet in diameter marks the site of  the ~' former 

outcrop. Here and there in the porphyry walls of  the pit  may be 
found small veinlets of rich~ partly oxidized silver ore, but; so far  

~= as can be seen from the surface, the ore body was not par t  of a vein, 
..... . . . . . . . .  and there is nothing to suggest that  it was determined by the inter- 

:.::. ~ section of two or more persistent fissures. I t  apparently was a com- 
pact plexus of.veinlets inclosed in comparatively unfissured porphyry. 

Blake's description and the maps of underground workings show 
that the ore body was a stockwork about 130 feet in maximum diana- 
eter, with a general dip o~ 70 ° W. The stockwork was disposed 
about an irregular core or axis of. milk-white quartz, containing 
some bunches of rich ore but  as a whole comparatively barren, This 
material is abundant and conspicuous m ~he nnne dtimp and ev|- 

._ dently constituted at times the bulk of the waste. The ore consisted 
o~ altered porphyry traversed in all directions by innumerable vein- 
le~ carrying stromeyerite, tetrahedrite, galena, sphalerite, chalcopy- 
zite, and pyrite in a gangue of quartz with some barite. The min- 
erals named were noted in 1912 on the dump, but Blake lists and 
describes also native sliver, argentite, bornite, calcite, and siderite. 
]~ot'tl~t~,, c, ht f lcopyr i l~,  .,rid pyn'll~ . r ~  ~.~aid (o h.v(~ bc~m c,mqmral , |vcIy 
ra~,. 'l~l~lc(~ m, lw~ the inflcresting observation that  s~rom~y~,'ite and 
highly arg~,H, iferous tetrahe, lrite witch more or ll~sn argentito W~,l'O 
the co.n itt.h,n t  of  t l . ,  or , (). t im . i ) l )er  Icy,.,10, , 
wl~ere.~ tlrg~,alilf(,roln~l e-~l~hlll~,riio ha(I l)~,com~ t im prln(; l lnul ore mll~-, 
oral on th0 ~3evellih level. Native silver, associltl:ed with str0moyer. 
lte and sphaleritc, was ab ,ndant  on that  level, according to the same 

I 
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~ ' )~ i i i~  observer. : l~e also describes the metallic minerals as occurring gen- i 
~ ! i ~ ' ~  erail along the medial plane of the veinlets, a characteristic that  is . . . . .  . 
~,~,,<.~ ...... verifiable in specimens collected on the dumps in 1912. Apparent ly  i 
~.!~'~ ~ % the deposit was not deeply oxidized and veinlets seen in the open pit  
~!~~¢~t:" in 1912 showed sulphides present with cerargyrite, malachite,.and~ 
~;-' azurlte. Blake notes also native copper, cuprit%" oxides and carbon- 
~., ~ ares of  lead and possibly embolite, the ehlorobromide of silver; also ..... : 
~::i the argentite, in pure black lumps." 

.From. the_ fact that. water is now flowing f rom the lcol!ar ef~_t_he~ . ~ o ~ _ _ ~ . . '  
' r . . . . .  ~ shaft the original water level was probably close to the surface. • 

~i(~., The quantity of water pumped to keep the mine clear near  its maxi- 
~i  ~ :  ~ mum development in 1887 was 10,9~1 gallons a day. x Blake states 
• " that  at the time of his visit (1882 or 1883), when the mine was 714 

! ~,C; feet deep, only 2,000 gallons a day was pumped, all of which entered '  
~ e  the mine at the first or 114-foot level. ' 

In the early stages of development, before there was a railroad in 
Arizona~ some rich ore was shipped under great disadvantages. 

:.~,, .:~..- Blake states that  some of  this carefully sorted ore averaged $1,000 a , : 
I~,~,~. ton, and as late as 1887 the superintendent, Mr. Ar thur  Macy, 

(.~...~.~ reported assays up to 447 ounces of silver to the ton in ore consisting • , 
~:: chiefly o~ tetrahedrite. Subsequently two 20-stamp mills were built ::: ' 

at Pinal, 5 miles from the mine. Some idea of the character of the 
ore during a rather  late stage in the activity of the mine is obtainable 

""" from the company's report  for 1887. wherein it is stated that  mill No. 
~!~'! 1, employing wet crushing and concentration, treated 2,698.75 tons of : ~, 
!~.~,~:.: ore with an average content of 21.08 ounces of silver to the ton, The 
¢,~,, ~. product was 577,813 tons o~ first-class concentrates averaging 834,135 

' :~'~"~ ....... ounces of silver to the ton and 31 per cent of lead. Of the total silver 
:~,~. contents, 53.95 per cent was native silver. In  addition the mill turned 
~%~ - out i~261,5~ tons Of second-class concentrates carrying 81.7~ ounces o~ :- .... 

' silver to the ton, chidly combined in zinc blende and galena. Mill 
ii~.~4i~::!ii~.i~:;'~:. ' No. 2, in which chloridizing, roaring, and pan amalgamation were 
.~i~,:~. employed, treated 4~840.08 tons of first-class ore, averaging 32.4~' 
,~!~!~ ..... ounces of silver to the ton of roasted pulp, 1~913.51 tons of second- , 
~: class concentrate% and 3~875.34 tons of old tailings with an average 

• ~ :  content of 12 ounces of silver to the ton. The superintendent states 
,~ that  whereas previously the ore treated in this mill had carried 50 

i~:'~, per cent of its silver in native condition, the proportion for  the year  
• '~'~ covered by the report had fallen so notably and the bullion, not with- 
~i,.~.~ standing an extraction of over 96 per cent of the total silver, had . 
~i~!~ : become so base that  he had stopped this method of  treatment and was:..!i: : 

i,~!i:, experimenting with an old lix|viation plant previot~sly used, 

..,. M,.,,,. ,:.. r,,. ' 

. ~ ~ ~ t ~ l ~ , -  ~ . ~ . ~ ¢ ~  ~ , ~  ~ [~*~, ~ ' ~ ' ~ ' '  - . . . . .  

- L i :  

I 



,~!iii!~, ~ ~ .~ 
• ( -  - 

158 

~ . ~  ~ -  

CONTRIBUTIONS TO ECONO1KIC GEOLOGY~ 1912~ PART L i 
i 

Various explanations are given locally for the failure of thi~ inter- 
estlng deposit below the 800-foo~ level, some stating that the ore body 
was faulted, some that the ore changed in character and grad~ The 
latter is probably true~ The worked-out part of  the deposit ~ppears 
to have been a striking example o~ deep downward enrichmeht. I f  
so, the time may come when the old mine will  be reopened ~ud its 
low-grade hypogene ore utilized. 
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o n  this  level  is weaker  than on those above. T h e  walI rocks are 
h i g h l y  silicified, and the vein contains minor  amoun t s  o f  pyrite, 
cha lcopyr i t e ,  and sphalerite. Mineralization is s t ronges t  where 
b o t h  walls are diabase. Westward the vein f e a t h e r s  out and be- 
comes  indefinite; at  a point  900 feet west of the  sha f t  it could not 
be  located.  

S ~ V E ~  K ~ a  M ~ -  

O p e r a t i o n s  and production: The Silver King  mine ,  abou t  2miles  
n o r t h  of Superior ,  was worked almost exc lus ive ly  fo r  silver,  but 
i ts  ores  conta ined also important  quantit ies p~ base  metaIs  which 
w e r e  not  recovered .  Under present-day me ta l lu rgy ,  those ores 
m i g h t  have yie lded substantial amounts of zinc, lead,  and copper. 

P r o d u c t i o n  o f  the Silver King mine has been  r e p o r t e d  ~ as 
fo l lows:  

Years  . Ounces silver Va lue  
1875-89 5,943,157 $6,526,094 
1918-28 232,764 252,674 

Total 6,175,921 $6,778,768 

Dur ing  1876-96 the  mine was operated by  S i lver  King  Mining 
C o m p a n y  which paid $1,950,000 in dividends to t h e  end of  1887. 
Mos t  of the ore was milled at Pinal, on Queen C r e e k  at t h e  base 
o f  P i cke t  Post  Mountain. In 1883 this mill  t r ea t ed  about  50 tons 
p e r  day, wi th  a concentrat ion ratio of near ly  2 to  1. The average 
g r a d e  of the heads was $61.08 in silver, and the  r e p o r t e d  extract ion 
w a s  92.31 per  cent. In addition to silver, the concen t ra t e s  assayed 
21.5 per  cent  lead and 18 per cent zinc. n 

As  s ta ted by  Ransome, ~s - 
Some idea of the character of the ore during a rather late stage in ~he 

activity of the mine is obtainable from the company's report for 1887, 
wherein it is stated that Mill No. 1, employing wet crushing and concen- 
.tration, treated 2,699 ~ons of ore with an average content of 21.08 ounces 
of silver 25 the'ton. The product was $77.813 to'ns o£ first-dYass cot/con ~- 
trates averaging 83.4135 ounces of silver to the ton and 31 per cent of lead. 
Of the total silver contents, 53.95 per cent was native silver. In addition 
the mill turned out 1,261 tons of second-class concentrates carrying 31.77 
ounces o f  silver to the ton,- chiefly combined in zinc blende and galena. 
Mill No. 2, in which chloridizing, roasting, and pan amalgamation were 
employed, treated 8,840 ton.s of first-class ore, 1,914 tons of second-class 
concentrates, and 3,875 tons vf old railings. 

I n  1916 the  p r o p e r t y  was acquired by Si lver  K i n g  ef Arizona 
M i n i n g  Company.  The old shaft, 987 feet  deep, was  tmwatered,  
a n d  a new shaft  was sunk to a depth of 615 feet.  A small  flota- 
t i on  mil l  t r ea ted  12,546 tons of ore and dump mater.ial during 
1916-20. Its concentrates  contained 1,000 to 1,980 ounces  o f  silver 
p e r  ton,  20 pe r  cent  lead, and 7 to 8 per cent  copper.  Subsequent ly  

~Ariz. Bur. Mines Bull. 151, p. 144. 
~Ariz. Bur. Mines Bull. 151, p. 142. 
~F. L. Ransome, Copper deposits near Superior, Arizona: ~.S. GeoL 

Survey Bull. 540, pp. 139-58 (1914). 
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Figure 30.--Map of Silver King mine levels (after Blake). 

the p rope r ty  was acquired by Bat Gays  w h o  has carried on small- 
scale operations. Several shipments  h a v e  been  made f rom the  
dumps. During 1945-46 some of the  a r ea  was  prospected by dia- 
mond drillfng. 

Geology:  The Silver King po rphy ry ,  in  which  was developed 
the Si lver  King ore body, crops out  as an  i r regu la r  mass approxi:  
ma te ly  2,500 feet long from east to wes t  b y  1,200 fee t  wide. I t  
was in t ruded into the southeastern p a r t  of  a much  larger  stock 
of  quar tz  diorite. 

The  pit marking the former ou tc rop  of  the  ore body  shows 
brecc ia ted  quartz  and porphyry.  E x t e n d i n g  N. 60°-70 ° E. f rom 
the  breccia mass is a steeply no r thwes tward -d ipp ing  fissure which 
was mineral ized for a few h u n d r e d  f e e t  a long its strike. Evi- 
dence for other  structural control  of t he  breccia mass is not  
readi ly  apparent ;  alluvium and mine  d u m p s  conceal most  of the  
area north,  south, and west of the pit,  a n d  t h e  mine workings are 
not  accessible. 

Ore body: Blake published an or ig inal  descript ion of the  Silver 
King ore body and a map (Fig. 30) of t h e  workings as of 1883.19 
Ransome gave a summary of Blake 's  r e p o r t  together  with data 
collected by  himself. °-" Quoting f rom Ransome,  

T h e  ore body formerly cropped out at the top of a little bill about 
75 feet high, composed of much-altered yellowish-brown to greenish- 

u~W. P. Blake, The Silver King mine of Arizona. New Haven (1883). 
S*F. L. Ransome, work cited, pp. 1 5 6 - 8 .  _ _ 
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g r a y  p o r p h y r y .  S top ing  was  ca r r i ed  to  t h e  sur face ,  and a cra ter l ike  pi t  
f r o m  100 to  125 f ee t  in d i ame te r  m a r k s  t h e  si te of the  fo rmer  outcrop. 
H e r e  and  t h e r e  in  the p o r p h y r y  w a l l s  of  t h e  pi t  m a y  be found  small  
v e i n l e t s  o f  r ich,  pa r t l y  oxidized s i lver  ore ,  b u t  so f a r  as can be seen  f rom 
t h e  su r face ,  the  o re  body  was  no t  p a r t  of  a ve in ,  and  there  is no th ing  to 
s u g g e s t  t h a t  it  was  d e t e r m i n e d  by  t h e  i n t e r s e c t i o n  of  two or m o r e  pe r -  
s i s t e n t  f issures.  I t  appa ren t l y  was  a c o m p a c t  p l exus  of veinlets  inclosed 
in  c o m p a r a t i v e l y  unf issured  p o r p h y r y .  

B l ake ' s  desc r ip t ion  and the  maps  of  u n d e r g r o u n d  workings  Show tha t  
t h e  ore  body  was  a s tockwork  abou t  130 f e e t  in m a x i m u m  diameter ,  wi th  
a g e n e r a l  d ip  of 70" west .  The  s t o c k w o r k  w a s  d i sposed  about  an  i r regula r  
c o r e  or  ax i s  of m i l k - w h i t e  quar tz ,  c o n t a i n i n g  some bunches  of r ich  ore 
b u t  as a w h o l e  compara t ive ly  ba r r en .  T h e  ore  cons i s ted  of al tered p o r p h y r y  
t r a v e r s e d  in  all d i rec t ions  by i n n u m e r a b l e  ve in l e t s  ca r ry ing  s t romeyer i te ,  
t e t r a h e d r i t e ,  ga lena ,  sphaler i te ,  cha l copy r i t e ,  and  p y r i t e  in a gangue  Of 
q u a r t z  w i t h  some barite• Blake  m a k e s  t h e  i n t e r e s t i ng  observa t ion  tha t  
s t r o m e y e r i t e  and  h igh ly  a rgen t i f e rous  t e t r a h e d r i t e  w i t h  more  or less a rgen-  
t i re  w e r e  t h e  m o s t  i m p o r t a n t  c o n s t i t u e n t s  a f  t he  ore on the  u p p e r  levels, 
w h e r e a s  a rgen t i f e rous  spha le r i t e  h a d  b e c o m e  the  p r inc ipa l  ore  minera l  
on  the  s e v e n t h  level .  

Other minerals listed by Blake. were native silver, native cop- 
per,  cuprite, oxidized lead minerals, bornite, calcite, and siderite. 

The paragenesis of the minerals has been described in detail 
by  Galbraith, ~ who noted that sphaler i te  was the most abundant 
sulfide mineral, and galena the next  most  abundant, .- 

Ransome's "2 conclusion was: 
Var ious  e x p l a n a t i o n s  are  g iven  loca l ly  fo r  t h e  fa i lu re  of this  i n t e r e s t i n g  

depos i t  be low the  800-foot level,  some  s t a t i ng  t h a t  the  ore  body w a s  faul ted ,  
s o m e  tha t  t h e  ore changed  in c h a r a c t e r  a n d  g rade .  T h e  la t te r  is  p robab ly  
t r u e .  The w o r k e d - o u t  pa r t  of the  d e p o s i t  a p p e a r s  to have  been  a s t r ik ing 
e x a m p l e  of deep  do~vnward e n r i c h m e n t .  I f  so ,  the  t i m e  m a y  come w h e n  
t h e  oI~ m i n e  W~I:be  r eopened  a n d  i t s  l o w - g r a d e  ore uti l ized.  

~Ariz .  Bur .  Mines  Bull.  151, pp.  146-154, 2 p l s .  
--F. L.  Ransome,  work  cited,  p.  158. ! :" " " :: ": : :  ~:~ 
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CHAPTER VIII.--LEAD AND ZINC DEPOSITS I N  ~ 
. GLOBE-MIAMI DISTRICT, ARIZONA* : - ' . , .  

B ~  N ~ s  P .  P m * ~ o ~ . ~ .  - ' - : . . . . . . . . . .  

.:. " " I N T R O D U C T I O N  

The Globe-Miami district is in  the nor thern foothills of 'the 
Pinal  Mountains about 90 miles by road east of Phoenix, Arizona. 
I t  is almost entirely within the Inspirat ion and Globe quadrangles 
as mapped .by  the  U. S. Geological Survey in 1945. The topog- 
raphy of the district is fairly rugged, the  altitude ~ranging from 
3,400 fee t ' a t  Miami to 5,060 feet on Needle Mountain near the 
souther~nredge of the Ir~.spira_tion quadrangle.  

| ~ ~;' The columnar section of sedimentary and volcanic rocks in the 
| ~ ~:district is ~llustrated in Figure 31. The o]~dest rock of the region 

cow,pox 
- rocks of eEly pre-Cambrian age. Also of pre-Cambrian age, but 

i _ | ~ .  much your~ger than the Pinal schist arrd ~ separated from it by a 
| ~ major  unconformity, are rocks of the Apache group. All forma- 
| ~ tions of the group are represented in the  district, but in most 
I ~  places the~Mescal limestone and m u c h  of the Dripping Spring 

• . ~ u ~  ~. 

i 

quartzite were removed during the  per iod  of erosion preceding 
the d e p o s ~ o n  of the. Troy quartzite of Cambr ian  age. A n o t h e r  
period of "intense erosion following the  Cambr ian  period removed 
the Troy quartzite in most parts of the  dis tr ict .and cut still deeper 
into the  rocks of the underlying Apache  group. 

The M a t i n  limestone of Devonian age rests either on Dripping 
Spring quartzite or onsmall  remnants  of Troy quartzite. The Mis- 
sissippian ~Escabro'sa limestone and Pennsylvanian  Naco lime- 
stone overlie the Martin limestone w i th  no apparent  disconformo 
ity, al though beds of upper Mississippian age are absent th rough-  
out the district. 

There is no record of sedimentation be tween  the  Pennsylvanian 
epoch and the deposition of the Ter t ia ry  (7) Whitetail conglomer- 
ate, but  widespread igneous intrusions occurred during this in- 
tervaL A thick flow of dacite younger  than  the  Whitetail con- 
glomerate covered the entire region. In  later Tertiary and Quat- 
ernary t ime the Gila conglomerate was  deposited as great coalesc- 
ing alluvial fans and stream deposits filling valleys and spread- 
ing more  thinly over much of the h igher  parts  of the region. 

All the rocks of the district are cu t  by  a complex pat tern of 
faults which Ransome '~ aptly described as "regional brecciation." 
The deformation of the rocks by fau l t ing  appears to have been 
continuous from pre-Cambrian t ime un t i l  after deposition of the  
Gila conglomerate when m a n y  of the  largest displacements a f -  
the rocks occurred. . . . . . . .  

Diabase magma in great volumes was intruded into the earlier- . " 
rocks probably during Mesozoic time. The diabase forced its way .... : I 
between beds of sedimentary rock as sills and occupied many of : , 
the faults. Great blocks of strata, particularly those of pre-Cam- :. :i;~,-. 
brian and Cambrian age, were pushed apart and in places com-- : . ..... 
pletely enveloped in diabase. . . . .  
• Several other intrusions of igneous rocks, ranging from grano- . - i: 
diorite to quartz monzonite, took place probably during late Meso- 
zoic and early Tertiary time. The latest of these is the mass of " • 
Schultze granite, which underlies the southern part of the district,- 
and'numerous smaller bodies of granite porphyry which may be . 
offshoots of the main Schultze granite mass. The mineralization 
of the district is most nearly contemporaneous wRh the Schultze - 
granite and the granite porphyry and is probably genetically re- 

lated to them. . . . . .  ~ ........ ~_ '. i ~' ~'~'"..~:-'- 
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