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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,

Sincerely,

N
:\/”/', ;’(.:

.~ James D. Sell
y///

JDS/cg

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703
1150 North Tth Avenue (602) 792-3010
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April 13, 1984

ASARCO Inc.
P.0O Box 5747
Tucson, AZ 85703

IS

Attn: HitEdemrKUTTZ
Dear S5ir,

The board of directors of Guzman Construction Company
has decided to offer the famous Silver King Mine in
Superior, Arizona for exploration and developmenta
This old mine was shut down in the late 1800's after
it produced € million ounces of silver. It was re-—
opened from 1918 to 1920 and produced another 300,000
ouncess, 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 information is desired we will be happy to
forward sames.

Best regards,

Yecke %f g
Mike Guzman, Jre.

President, Guzman Conste. Co.

MG/mg;
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APR 1 © 1984

EIPLORAT.GH DEPARTHEN!



4 MW

2 /{(} .
%ﬁej ,ﬂ = (%’{/‘w

/J/uz) 1»2’77

L feoeytls 7
7
MNef really

e%mwm CONbTHUCTION co. @ |
_P.0. Box 3100 A

Silver King Mine
Silver King Mining District

Pinal County, Arizona

¢

By
Rene G, von Boeck

June, 1983

r = - - | , PR 2 7 1984
- 5.\, U, S. EXi. DR




- TABLE OF

INTRODUCT IO ......{;}...........
LOCATION. «vvvvesensenrannaccasns
LAND STATUS::teceesesacsaasocnas
HISTORY AND PRODUCTION«:.ocessse
AREAL, GEOLOGY.veseeteosecasosanres
GEOLOGY OF’TﬁE SILVER KING MINE.

ECONOMIC POTENTIAL!.. s e s o b ovdonr o

‘Silyer Potential...........

'PdfphyrybCOPper‘Potential..

CONTENTS

.10
+10

.12




INTRODUCTION
This reubrt weexwrittenvet the request of Mike Guzman Jr., Vice
(. o
President of Guzman Construction Company of Globe, Arizona. It is a
summary from data prov1ded by Mr. Guzman and from published literature.
No field work was done for purposes of this report. The writer is
familiar.with tbe prOperty and has visited it on sevaral occasions
-~ while workiné fér a mining company. No information obtained for that
cqmpany ié inciuded 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 petential
‘are the sole responsability of the writer. They are based upon
available data and personal knowledge of the property.

Cbpies of portions,of literature dealing with the mine are attached

in the appendix.

tooartey
The Silver King,Mine is located 2.5 miles north of Superior, Pinal
' County, Arizqna, in:section 24, Township 1 South, Range 12 East, Gila
and Salt RiverEﬁeridian. The mining claims under control of Guzman
Cbnstructionvce;,‘wnichAcontain the mine and adjacent areas cover por-
tions of'séétidns 105’1i, 13, 14, 23, 24 and 26 (see Index Map andf
Fig, i)ai i

Thetminefisfreeenedbby driving west from Superior on U.S. highway
60 for approximately one mile, thence turnlng right on a graded road

(SilVef King Rpad) and travelling north«northwest for 4.5 miles to the mine

s

hl_. . '




site. . The surrounding claims are accessible by jeep trails and on foot

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

:are éftgn 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. 1). 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 1eaées, while otﬁers have been located by members of
the Guzman family. All the claims have been properly recorded and, on
the date‘of this ﬁriting, aré being maintained in compliance with State
and Federal Lavs. |

Most bf the érea sﬁrrounding the Guzman Constructi;n claims is
adversely owne&. To t.h':e Sduth are claims owned by Magma Copper. To the
east 1d 4 éégu@kgf‘éiaiﬁs controlled by Fisher Watt Mining Company.

The rest of the érga Cqﬁtains claims or groups of claims under various
ownershipé; Thgy are all presumed to be valid claims, but no‘title
ASEatéh’hasgbeén~donefat;thisftime.

Some patented claims are scattered through the area but none are
owned by Guzmgﬁlgonsfruction. These patented claims include three that
are adjécént ﬁd.gﬁéﬂéilVeflKing‘Mine;workings."Twofof them, Bilk and
Mowry, béiqﬁ£‘t§ Magma Copper. The other, lst. Extension of The Silver

King Mine, belongs to Jeff Smith.

-2~
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HISTORY AND PRODUCTION

The Silver Kiné'Mine is one of the early bonanza deposits mined
iﬁ Arizqna.v It was»diééﬁvefed in 1875 by a group of prospectors.1
Since thét time it ﬁ;dva;COntinuous production through 1889. During

that period it produced 5,943,157 ounces of silver with a gross value
of $6,526,ﬁ94. Froﬁ 1918 to 1920 there was another period of producz «
tion which yieldéd 229;764 ounces of silver with a gross value 6f
$250,919. In ad&itiﬁﬁ:to silver, the mine produce&.undisclosed‘amounté
af,copper;-lead_ian&_éinc. Some of these metals may not have been
recovered‘ih ﬁhebéafly years of production.

The mine has‘béén idle since 1920. Sporadic attemts to mine
have been made since in the most accessible:portidns,ofithe;mine'
The only recorded pfoduc?ion of these later attempts are 3,000 ounces
in 1928. Most recently, in 1981, 'Guzman Construction Co. set up a
small leaching bperatian}treating crushed dump material. The operation
was short lived. Iﬁ was set up when the price of silver was high, but
the sudden drOp\in ﬁrice forced the operation to a halt. The small

recovery plant is still in place and it is apparently functional.
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AREAL cEOLoGY

Rock formationébiﬁ ihe area range from Precambrian to Tertiary and
include: P;ecaﬁbriae echist and sediments, Paleozoic sediments, Cretaceous
and Tertiery iﬁtruSiQe iéneous rocks, and fertiary and Quaternary volcanic
rocks and ciasﬁie sedimeﬁts,zv(Fig. 2). Significant rock units present

are as follows:

(Qt)llgj .Talus

. Quaternary - (Qal) . :Alluvium
‘ - e Unconformity
(Tal) = . Apache Leap Tuff
(Tr) - . . Rhyolite
Tertiary = {Tw) ' Whitetail Conglomerate
- - Unconformity
Cretaceous or (dp) . Diorite Porphyry
Tertiary ~ (gd) - . Quartz Diorite
e o s s Unconformity
(Pn) - . ‘Naco Limestone
(Me) ‘| Escabrosa Limestone
(Dm) - Martin Limestone
o RN Disconformity
Paleozoic - (Cb) - 'Bolsa Quartzite
: e ot e : Unconformity
(db)  Diabase
(PCt) Troy Quartzite
(PCb) Basalt
. ~ (PCm) . :Mescal Limestone
Upper ©  (PCds) . Dripping Springs Quartzite
Precambrian (PCp) Pioneer Formation
— Unconformity
Lower
Precambrian (PCpi) Pinal Schist

The reader is referged to published lite;ature e.g. U.5.G.85.

GQ-818 (ref.lZ) fof detailed description of the various rock units

o
@

listed. Lot
The Tertiéry Wﬁitetail conglomerate and volcanics have been

deposited over east dipping Paleozoic sediments. The volcanics cover
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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 df a quartz dioritg:pluton, which in turn is intruded by a smaller

quartz diorite porphyfy étock. These two stocks have economic signifi-~
carnce for they contain.the Silver King ore body and at least one other

mineralized breccia.

Structurally the area is cuﬁ by east-west normal faults which are,
in most cases, cut by méfe extensive north-~south and northeast trending
faults. The density of'féﬁlting increases towards“the south. Almost
all the east-west trending faults in the district are at least weakly
mineralized. Calcéreous sediments adjacent to thé vein systems along
these faults are hésts to replacement mineral deposits. In the case of
the nagma_vein, séﬁeral éopper ore bodles have formed in the Martin,

Escabrosa and Naco Limestones. .

GEOLOGY OF THE SILVER KING MINE

The Siliver 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‘muéh larger quartz diorite stock (qd);' The contacts
between these r0ck§, where exposed, are well defined. The quartz diorite

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




dioxitevpdrﬁﬂyrf,;tﬁus producing weathering and color contrasts. The
Breccia pipe at the outc?op, 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 ofldark porphy-
ritic rock. It has not been established whether this dark rock is a

later inttusive injection or an alteration 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 miniﬁg. 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 gtromeyerite and high argentiferous tetra-
hedrite with more or les argentite were the mpgt important
constitutents of the ore on the upper levels, whereas argen-
tiferous sphalerite had become the principal ore mineral on
the seventh level. Native silver associated with stromeyerite

and‘éphalerite, was abundant at that level, according to the
same observer....




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 bankruptey in: 1920. 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 mineralizationm,
no ore is accesible from the old mine workings. As an exploration
target the property has good potential for additional silver ores in
the brececia pipe and for porphyry copper mineralization within the
lgneous 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 hag used data ffdm old mine maps and

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

-10-



‘If fﬂé:téﬁﬁageyaftquk‘iﬁ thiskbody is calculated using the dimen—
sions given by Galbraith 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 availéble data exept as follows: Some mention is made for
production in 1883 with ore going to the mill with heads of 61.08
opt Ag; 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 Ags for theAperiod 1918 to 1920 the heads are given at
 18.7 opt Ag. |
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.
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
fiiféd bf 18 left in dumps or underground. The tonnage of ore mined
using the above values is 159,500 tons. What remains in place or
broken underground or iﬁ'dumps is the difference between the original
k dre in place andﬁihé 6re'mined. This difference is 390,500 tons. The
silver content of the remaining mineralized material is not known but
should be aséumed to be less than 18 opt Ag, with values in copper,
lead and zinc in addition to the silver.
' Whether or not thé'Silver King ore body continues at depth or has
lateral extensions can be determined only by exploration. A silici-

fied brecciated zone containing pyrite is present in quartz diorite i
j . i

about 2.000 ft. east of the Silver King ore body. This breccia is out~"

-11-




side of the Guzman Construction claims but points. outtthatnbther
potential targets may'existkin the area.

Porphyry Copper Potential: Both the quartz diorite and the quartz

diorite porphyry show‘widespread quartz and sulfide veining, and
alteration is locally infense. This alteration is mostly propylitic
to weak phyllic, withllégal potassic alteration in the vicinity of
the breccia pipe at the.Silver King.Mine. The alteration pattern
and widesﬁread suifidé mineralization (pyrite and rare chalcopyrite)
dre evidénce_of a poténtially larger sulfide body that may contain

economic ¢oncentrations of disseminated copper mineralization.

2y

i e ' Rene G. von Boeck
Exploration Geologist
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ti,an& bilu ceunbies, J8re stlll 1n the yOBBGhBiu“ ol tie

”f7gion. and m de ib nlmoat inacceubiblc to the proapuctora

ﬂ"Economianeolosy‘ 1@

m_so&véry of the Silver King me '

| N . 12.5
Thara ‘are tnree gublished accounts of the diaoovery

v -nﬁ----.#--.-n-nnnnn--u-—---a----------—--——------n---t----

ﬁ1 ;¢,Rngpnd. ReWe = Elghth in, Rept. of lLhe kinernl ie=-

sources West of the Rocky ltns, LB76.

'Tfé.vBi&ke}TW.f;fJ;Q;The Silver King wine of arizona, Tuttle,

worenouse, and Tuylor. frintar, Hew
~Haven, 1889,

B -Uia.‘rk,“chas‘.m;' Tne Discovery of the ullver King iiine.

. -n—-—n---—w-—-----—--- - T 5 > > D > n T D S D P AR D WS D GBS B D e P T A W

of the bilver Kin mina all of winlch are in essential‘

| uﬁgheemeqt, As tepritoriul geologist Blake e&am;nud the
'Qproparty at varluus times, and as he is knowu to have been
lian auourube und keen obaerver, Lho followiub story 1s baaed

"upon his publiahea mate;ial.

In the middle oi the 19tn buntury,'nhile the bettle-

"fiu ; tue mountuiuoua are¢u, now lnuluded lurbeiy in Binnl

‘&pauhes. Tnewe maraudlub save, es dom;nutud the whole Tow

3
PSR

.whu bebun to prabﬂ outward fruia the irontior Lettlements

‘cuunbry 18 rubued. tha 1lunks of tue rinul mountaiua ‘have
" ing been cut into innumerubla small r;d' ‘and spurs by
5itha 1ntermitbent strezma Llouwing aoubh und ue&t ;nto the

}low lyinb uonorun bcscrt. une olf the tru;la mo&t 1requented

-by the Apaches led up over the btecp limauhone cliixa about

uperior-

Yy

T i .

w{'ments alung tne hila ﬁiver Were alowl; Lrowinu nad syread~  L

on tae Gila diver tuvard iis source iua bhe mountainﬂ. ‘The?‘fu




In 1873. when General teorge “tonemun;-lafef‘to Bé-' ; "C ﬂﬁL

Twar—T =

'fcome OOVLrnor oi balirornia, was coumwander. of the military

"idepurtment of uriaonu lerritory, 1t becume naoeaaary to ’g}'“iﬁfif_*\
,:'exgend every posalble eflort in an 4ttemp tu abop “»pa.he “‘.7 Lifjiﬁ'
‘?-raids‘, To this end. he estabiiehed Q cump at ‘the lase of ~;'~‘ ¥i£i
the mountulue olose to the Apache tr&il and bugan the uan- ) ; 1;
fa‘etrucbion oi a road known as the utoneman Grude up the fnce :i,g
M1 of the' ulifis,vwhiun beopme the main route of ‘travel between J
‘\,tha blobe miniub dlutrict" and the valleys of tho‘ualt und- ,  ;
= Gila nivera.:vﬁ“f' L I o PR 13  ﬁ
J ' e suldier bJ tne unme of Sullivan, enuuuea in thc Gone ‘:-w' %

‘ sbruution of tne urade,-wua attractod by Bume heavy, black | '\f@_}¥
lunps or met.allic mut.eriul, ‘hich i’lu.ttened instend of A ﬂi
U breaking up uhen pounued on the rocks. lie gntherod a faw §'£_
i'bpeoimenS“ but suiu nothlng of his Find. “hen his torm of | ;;-ﬂ
l'ﬂervice exyired uoon uiberWurd. he made hia Woy to the '_ T ’u;§=
runuh of bh rles Go Mason neur the puesent clity. ur'rhoenix,;' | 1'§”
kWh@%ﬁ h ‘iféduehﬁly showed the black ore, since krown us yfﬁ'
nuudet silv~r, but without revoaiiw where he hud fuund it.f,  J}”{ﬁgi

;‘ uullivan euddenly diJ&ppeared, and it was auppoaed thut he ffff?ﬂjyf

" had been killed bJ Apaches while tryiuo to return to the

,:pluue where ha had dlscovered tie rich siLVGr ore."" 1{;‘ A
ln 1074, WaSon and some of ais 1cL10u CANCAGLE Leuun “;

yfto orbuuide preosyeutinb trlps to locnbe uullivan 8 fxnd.

- The first disoovera of imgortince was tue bzlvor‘uuoeno now

?»known us the mabmu minek and aoon aitoruurda the blobe mlue i?ﬁﬁ;fﬁﬁﬁ;

wae loautud to tne aaat wh;uu Lave 1ts name to the ulobe




Mining Distriot.

F@ideuban. uilliam H. uonb, aud Isuao Lopeland, returning ,
i""*".“‘-‘.-frt.:m tha blobe district with a pack truln oi samules fax’ .

i?%f?]‘au;uy oamped Just off the road at the buse of the Stone

nan Grade where more ol the black nug Lets were found. Thisv
”€f .'1loat w“s iollowcd up the slope ol a smull coniual hill
u{ffneurby to the outcrop ot the ore at the tup, un harch 22
'Vf1675 tha initiul looution wus made, auly recorded und
vthu rioneer dadniig Districet laid out, aesays by Tdm rrice
T uun Frandieco estnblinhed the vaiue of the are, and‘ e

”Jgiautivo mxninm be,ail,

K

7 The deVelopment and produotion of the Bilvar King

i fmine huglbeen admlrubly trented by reuney% Tho following .
"1, Tenney, 4.5, “Ungublished “wanuscript “ -
“”‘7ﬁi‘acouunt ia a condensation ol nis mateﬂxal.}-u o o

j,._. In hia reporL on the mineral resourceé of the Rooky
ﬁimouﬁtainﬂ, naymond stateb that by tne ‘end of Lu?d the shaft

o h
‘tile bottom.' The ehuft s,arted in ore und was sunk ulong
«network of strinuera runbin& ;rum ©.ke. 16 1uuneb uido in

””‘"Eranibe. : Tno sangue materiul in tne atr;ngers Wus qnurtz

;$29000.00 a tun. A Bmall furnuce of tne uupel txpe was.

..r'- M YA wiy
PR - \-j;

was down 4& feet and a 12 1oot drift hud been driuen irom ’ %'

‘and tha ore rnerals were cerarayritb(the onloride of silver),'

argentite, and nntiva silvcr.‘ ”hia bre when sortud run .“f»'ﬂf“

In 1875 a party uonsisting or huson, BenJamin 3.“ffﬂﬁ57{?:':“

e e T
et
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‘Mcwry mina in tha Patagonia mountains, whioh lie 150 niles to

V7lthe aouth near the International Boundary between Arizona |

.;iand Mexioo. Five hundred pounds of selsoted ore obtained

L]

””rrom tha first 14 feat of the shaft yielded over 5 dollars ' ., o

A fo,000 T&w

e pouna. ‘The, total production from the shaft end drift =
“wap estimated et $50,000,00 e : ‘7.
- " Wnen the naws of the dlsocovery reaohed ‘san Franoiaco.

"”fjmining experts representing the COmstoqk 1nteraats were sent |

f?j%b négoti@te‘the purchase of the property, and in 1876 the
f":miné was sold to a corporation known as the Silver King
'éfﬂining Cos Yurther development was bégun and a small stamp
:mill>and amalgamation plant wasvereotad rive ﬁilés from the
ine'at Pinsl, on Queen Creek. Most of the ore vas shipped ."%:
;without millins, only tha lower grade ore being treated, b
v In 1879 Arthur Nacy, .M., was appointed superintendent.,
fDue to the exhaustion or the free milling ora 4t became |
:ftneoessary to ohange the msthod of treatment, whioh was done

in 1882- The ore was crushed at the mine 1n a Blake crusher

52{;and_sentﬂto the concentrator at Pinal. Thara_it was further

. ' T
o, e

'#ﬂoruahed by a battery of 20 stamps and concentrated over 12,

rv.;.’

AAAAAA

1,Frue Vannara. ‘The concentrates were sent to the Dome Mining'“‘

Y and smelting company, Melrose, Calif., the Selby Works at
ifysan Franoisoo. and the Omaha bmelting wOrks.f In 1885 the

L

imill traated rram 50 to 57 tons A day with a oonoentration i
'fratio of abaut 20 to l. ' The average grada ot tha heada wasvff'
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$5l.08,in sllver, and the reported extroctiun wes 0243), per

o ceats In addition to silver the concentrutes ~essayed 2y

per cant lead and 18 per cent zino,

Activa prospeotinb of adJoining gruund closaly followcd

the auccess of the uilVﬁr Kinb mine, In 1a83 fourteen groups :

wore beinu notively worked and tnree mills had beun orecbed,
tho lnrbest boing the emalyemation plant of the windsor
ubnaoliSQtéd Company. In 1884 this mill was leased by the
"othLr hing Cowpany to treaL a part of the ore nnt amenable
to concentrution.' The.mine was deveiopgd to a dopth of

over bog £eut and most of the ore wus boing obtalned from

tlie 700 and 800 oot levels,. the brude hud rallen to $42,00

. for. ounoentruting ore and w40.40 ror tnat trented by amale

T gamation,

| The last yeur of profitable ope;ution wag L7, The

. grode of the’ ore had fallen to 21,08_ ounces per ton for the
4'ouncentruted ore und ud 47 ouncbs for tiho ore amaliamuted,

' uixivution wua Lriaa 04, some ore high in copper from tie $00

| Loot leval. und somc ‘old tailings were reuuncentruted. The

"“ eoats reporbcd by the supe:intendent for lb87 were ug Lollows'

mmng-------~----------------. 10,97 _per ton

hil;inw and, ﬁouating---.------ 9,69 M 4‘n

‘ Total--------------wzo 66 per ton
- During tne first hall of 1888 the company ope:&ted at ,f
' u loss und the presldent, Mr, H.,H, Noble, reportod u debt of

?5 000. An ass essment waa levied. and o drastic reduction

‘lllwas mude in operating coats whlch were lowgred from 40, 000

', “ to $b 000 a month. By Deccmber the indebtedneas had been |



L p&id anﬂ the eomp&ny had & balunce of w?d 000 1n tho' ‘treass
T,ury und suflicient ore ln sight to run to January l 1889. .

1 ﬂroapecting in 1889 aid 1890 failed to find commero;al

' ora. und the mino'was cloaad in January 2891, It was reoyened - |

“in § eptember of the uume year wfter 44,000 delinquent shurea -

" hed been, valled in. In Uctober k! strike was muac in a new
;ahuit to the euat of the old workings. -This ore wus deveddped
Cdn l&Qg_but3the cpmp&ny was agelin in debt, Teh stampe were
'blmoved‘;rbﬁ}Pinal tdfthatmine and'a‘amnll-produotion 0l done
cehtrutes was nade during the remainder bf the’yenr. " lth

| ~tho dealine of the price of silvar in the early part of
1896 the mine was again eloaed. | '

| The property was reopened by the superintendent Mr,
tu Se bhampion, in the fall of 1895, vork bheing eonfined to
xuthe-neu ahnft.‘ He - reported fiudinb a pucket of ore ‘worth

' 40 000 at a depth of 75 feet, The mine wae again clused in.

L]
)

From 1876 to 1896 the compuny declared dlvidends of -

| §1,960 1000, the last dividend boing paid in 1887. A total. ;o |
t*;_ of téOO 000:1n assessments was levied from l8vs to 1895, '

-paking the net operation profit l 650, 000. The dividends
werd paid on lOO 00D issued shures and the assessments vere .
 0011ected on 56, 000 shares, _ . u;.;‘ | }f S _‘ :",
 In 1916. after the euucessful exploitation of the
'“:neibhborinb dilver Queen mine by the Mugme uopper tompuny,_'

tha- property was aoquired by the. ullver ning of Ariaona minn_;,la‘

;1n@ tompuny, a: Delauure corporution, with A.u.ﬂildebrand of
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“!  ing. Shaft sinkiﬁg dontinued wuwntil June,l920, when a

"'1 vorg: uaa done. fhe total ore.treated Irom Lvlé to 1920

 ¥,.nmountea to-LE.aae tuns avaraging apyromimute;y $20400 a

| New_!orklée‘pbesideht,‘uﬁd Joian kowlery ae-hunager.‘ in 1917;
 fhe bldnﬁain-shaft; 987 teot doep, was unwva.ered und reA.j
paired."Small aigh gréde ore bodies overiooked'hy{the

{ormer operutors were minea on the L20 oot Lavel.'?A small .
llotution mill ;AB compLeted in 1918 to trecat this oravand
low grade dwnp materisl. About 35 tons a day were treuted
with a reported extraction of 90 per cent;' A.small vein on
the 400 foot lovel yielded sono rich ore'that ﬁas snipped to .
tﬁe smelter, and shipments of concentrubes contlnued inter-
mittently o July, 1919, At tiat time tho manugement cluimed
to havo_lo.ooo tons of ore developed gveraginu over §20,00"
Cper tomy - S | |

in July 1919 a new ahaft finunned ny a_@§00 000 bond

'issue,uaa Btarted loO feet northwoat oi the oreuehlmney.

The old ghaft wup kept unwutered &nd ore row the 10 and
 400' foot levels was treaied ut the will. In ctubar & Grogsw

cut firowm the old Lh&it on the 400 foot level ounneu.ed w;th

' the 415 root levclu of the new sheft,

In January of 1930 Y rcorbanizution was effeeted whereby -

the capitalization was reduced to allow for turther finance

-depth of 605 feet was reached. A cross=cut on the 815 foot

{lf level extended to the old workings. Lhe cdmpahy went into '

bunkruﬁtcy'ahortly afterwvards and a reorganization as the

piqur ning sine Ineupporated’ was offected but no further L e
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~ton in silver;” Tna cunoentrubea uontnlned from L000 to

1980 ounoes of aiiver. 20 per cent leud und from 7 to 8.

- por cent dopper.

The BiLL ﬂhdrt apparcntly sunk 1n ‘the eariy days of

‘ the camg. 19 louated 450 feet Lo the northuebt of the new’ ’
Silver &ing 5hurt. and is reported to be ovar 1000 feet ﬁ
" deeg. The,writer hes heurd numerous sborles abvout Mhis
i:shnft-from old timers in the disbrict but as no aubhentio
accdunt:or the operiation has been locuted, it seems 1nud- 
”visable tovinclude the wnverified material here.i‘ :
A% the breaent time tue wilver King proparfy is ownod

b3 hre Pab Guys. of wuperior, arizonw, wio has carried oa

& little prospeciing vo the east of the old workinbu.

L UE




31877-79

"'*ﬁ‘lseo

19287 1,00
“3_1919: 1.2
1820 1,09
. 1928 I 5

+OU ‘

Bunces of 1lver

TR
"?1 00

¥roduction of the Silver Kin.,f;

(biuures oompiled by J.d Tenncy)

Groea Value

- 40,323 -§ B0, 600 Lo

'1706.157.?3' - 319,142.f431" |
439, 689 . 505,642
574,049 . 648,676 .

714,912 815,000
5B, 767 . 592,508 si. /0T e
49,569 ame,enn ti- 0N

%

764,038
. 656,566

709,14
319,149
55,000

. 5,943,157

}Total 1913-1923

37,000

126,892
o oes,072
T 3,000
232,764
16,175,921

-

35;: &18.¢701

| 650,000
694,951
300,000

55,000

©$ 6,526,094

Rl

37.0u0‘7

142,119
" 71,800
1,788
$ 252,674

'$ 6,778,768
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'"'Tna mlno 15 1111cd with water and bnoruiore cuuld not

be exnmiucd. blake 8 articlb ulreaﬁj reierrod to contnins

the onlg orlhiual dc“ariptlon 01 the ore body &lthough

A

dun omol, ﬁha vislted Lhe mine in lﬂlu. hma ﬁivan a cone
'“ﬁ-ﬁ--ﬂ--..q----~Qn-~--n--u-a-nﬂﬂﬂnod—nb---—-n-u---an-m--‘
1. danaome.‘k.bs « Gopper Depesits Lisar duperdoer, .rizsng .
. ; , U.u.Ocol. uurvoy sulle 840 yp.fl5w-158.
el 1ol e .

-“-‘---“-“““--‘--‘-‘“------‘-~-‘--------n--ﬁn-.‘----——--‘-ﬁ

uibe nummary oi thln deuuriptiou in addltiun to. wumo mut- n‘ o

;ﬁl urlu; oullectad hd himualf aurino hiu vlbit. 'Tne ralLOW~

b &
Y |

P

fﬂinb 19 from kanaome b artiolet

e The ore bod formarly cruppcd oub ut the 1oy of u little
At T nd kL about 76 fuut hlgii, voapvsod ol much=id Lo rot yelloii=

v Juliebroais Yo groonlehegray porpiyrye Utopling wan carried
b0 b surdorce aud & eruter~lixe pib froo LoU to 18 Lfret
Jin diemeter marks the site 0f the Loiner ovutcrop. liore aad
©, bnere 1athe porphyry walle of tihe pit may bo Lound suadl b
7 vodnkets ol rbef. parsly ozidized sllver ore, dut,,so fer
e gun bo seen Iron bvhe suriice, bhe ore Ludy waanlotoradned
by the intereseotion ol two oy (ore parsiston» lsguros,
it epparenvdy wiae & compuch ploxus ol VﬁLnLﬁbC ineglosed
in uu:burutiveLJ,uniiuuurnd porpuyrye Plakets decorklptisn
uind tie naps ol wnderground workinges zhow thnt tie ove
Lody «anhsuouxwurk ubuhﬁ 1é0 fuet in waximwn diametor, with
.. u goneral dip ot 0%, The stockwork was dispozed ubaut
'fvun Irroagulor core or axis of ndlke-white quurtz, conteining
-BOoMe bunches o ricn ore bub av a whole gum9¢rntlvely burrcn,
" This mntorial e asbundent aud comtpleuaus in tho wine dugpy !
; hnd uvideutly uunutitutud “t tiuﬂb tne b¢lx wE tnu wauto.'{‘f

¢

";,3 Tha £0L10w1u¢ desuripbion 1u iron Aluke B uribiunl ; 
artdelet ‘,@ 3,. e R

oo The portlon removed Iroi the opon ylt uouuluted lurgoely
.- of reuk, tho porphyry, soe=called, senetrated snd scomed with
Cinterdacdng veinleis of quartas, retiuu1¢hing and crossiang

in every direotion. These velunlets varied froi the Luaickness
oi u shegt.or pupnr to one . guarcur 01 an lnun or nn 1nun 1n




‘ s L : . : . . »

" Yhickness, cnd wore genmerally adeompenied with'ore in &

4% . the rock,.' The some conditions may be seen in tho lower .
v levels ab, the present time. In addition to these veinlets
' there =zre magses and bunches of ore, &4nd apparently (at
" least in the upper levels) 4 cenbtral muss of quarts, a '
.- large and cogpuct body, towerd wialeh the system of velnlets
(., converged, of Ifrom which they may be suld to adiate, This .
“mass. of quardz, of irregular dimensions, eiill exists in the
" region opened by the lowest levels of thne mlue, bulbl it has
not yot been thoroushly explored.
- some’ direct relation to the deposition of the ore: the
heavier bodies of ore, so tur, having been cui bLelow, or on
.~ the foobt-wall side oI the guartz body. It may be regsarded
. as holding the relation of the chiel vuinstone to the ore,
and as presentiuy within itself, und togother with the

although it hus not the usual sheet-like or tabular form. .

‘jo . sbead of having a width wueh groaster than its breadth, is .
approximately oylindrieal or columnar in its form, filling
o mearly vertical, spirally-foriucd cavity..

o If we exumine .

. we find them presenting the charscterisilcs of Iiswure=- :

© veins. They exbend for long disbances through the rocks, |

.+ ‘and with parallel walls, ‘
" vein structure. The quartz forms on the opposite walls of |

i the fissures in regular sheets, -with"combs™ or quurbiz

. tpodnting iawerd and holding the ore in bunches and sheets, '

" Such inelusions of ore ure still to be seen in the smull

oy
=

:  PHe P8 susurs slso in bunches in the rock with but
little velnstone. & tendency
" able, and in suveral plaves -l have noted ve
- gether nearly at right angles. SR f !
i "It will be inferred from the preceding descriptions .
* that the richest and most imgort nt accunulations oif ore '

ins goining to=

!

© plthough the wassive quarbz does hold bunches of rich ore, .
it is not, as a rule,
" pock-adjolning it. The orc is more abuadant in connection.
" with the small branching veins in the -oubtside rocik than in ™
e mess of the quartz itself. It must, however, be stated.
that the quurtz body hus not yet been fully explored, Lelng
. merely eross-cui ln the upper levels. It 18 my opinion,
*: ‘howev.r, baused upon what has alre
trary to the usual conditions in
+ quartz velnstone does not Curry
.. 1t uppears rather to have been
"~ minerslizution: the maip

wincs, the chief body of

" are not found in the muin bedy of the gquurtz veinsbone. o

1% is, instead, 8 columnar or chimney-like mass, some elghty
feet .’m disgeter in places,but irpe.ulur end without longs
itudnl extensioni -In obher words, this quurtz-vein, in=-.

4}, velns ot the sunmit of the cooppings and in the levels below,

to trianguler fornes is observe

the best purt of the ore, 'ii" i
fhe main chennel of the e
artery or reeder to the thousands - .. ...
" of! velnlets branching irom it into the walleroock following - . ! ..

i\ ¥ medial position, having quartz on each side of 1% next‘tofffﬂ”f‘

"his quariz appears to hold:

s

I

the structure of the veinlets in detail;j{f?:twd

They have rcgular veinstone and..i: . L

"

crystals..

ady been shown, thut, conggb}‘

oy €

'y

s

T

branching veinlets, the .characters of a true fisuure-fikling,;ﬂﬂflﬁ'

'
i
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o rieh and profituble to work us the ﬁn}ﬂ~a
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- tae vlef

pObitinb und aiffusing nntive silver and the sulphideé
thruugnout the whole mass of rock for aa in
lutance on each side. co ‘

The levul map and vertioul section which aocompanied V

Blnka 5 payer are reproduuu on Plates XXII and xxIII.

'Throu-h the courtesy of mr. Bat Gays, the present owner of

the uilver King mine, level maps made by ur, utarbird,

ident engineer ior the uiqur Kin

PR

pany, were axamxncd by tne writur

Tneae uhow the stoped
aren of tha ore body to have been us 10110«3.

Dimmbnaions
are in feet. the first repreaentzng the north-south °°9?¢*u
1nate. the eeoond th; east-wcst.. . 1”-5; fl }&l
; Bk 250'le1rel e eaanenen100 x .wo' ‘7“.’ B |
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Silver King Mine

From

U.S5.G.5. Bulletin 540

Copper Deposits Near Superior, Arizona
by

F. L. Ransome
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166 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1912, PART L.

ORE BODY OF THE SILVER KING MINE. o e

The Silver King mine was well described by W. P. Blake® 30
years ago, but his original publication is mot 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 thq, condi-
tions. under which.the ore occurred will perhaps be of suﬁiclent
 interest to warrant its inclusion here.

The eruptive mass which incloses the ore is a quartz dlorlte por-
phyty or closely related rock. It pregents some rather noticeable——~
- variations, which Blake distinguished as -“ porphyry,” ¢ éienite,”
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 hill about
75 feet high, composed of much-altered yellowish-brown to greemsh-

. gray porphyry. Stoping was carried to the surface and aicrater-

. 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 part of a vein,
“and there is nothing to suggest that it was determined by the inter-
section of two or more persistent fissures. It apparently was a com-
pact plexus of.veinlets inclosed in comparatively unfissured porphyry.
Blake’s description and the maps of underground Workmgs show
' that the ore body was a stockwork about 130 feet in maximum diam-
. eter, 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 comparatlvely barren, Thls

" material is abundant and conspicuous in the miile duttp and evi-
. dently constituted at times the bulk of the waste. The ore consisted
of altered porphyry traversed in all directions by innumerable vein-
- lets carrying stromeyerite, tetrahedrite, galena, sphalerite, chalcopy-
- 1ite, 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 silver, argentite, bornite, calcite, and siderite.
Bornite, chaleopyrite, and pyrito are suid to have beon comparatively
rare, Blako makes the interesting observation that stromeyerite and
highly nrgoentiferous tetrahedrite with more or loss argentite wero
the most important conditutents of the ore on the upper levels,
wherena argentiforous sphalerite had becomo the prineipal ore min--
eral on the soventh level. Nutive silver, associnted with stromoyer-
ite and sphalerite, wns abundant on that level, according to the same

§ Samaription of ths Bllvar King mine of Arizons, New 1iaven, 1443, 4 PPy with uatentions, ' '
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verifiable in specimens eollected on the dumps in 1912. Apparently
the deposit was not deeply oxidized and veinlets seen in the open pit

in 1912 showed sulphides present with cerargyrite, malachite, and.
azurite. Blalke notes also native copper, cuprite, “ oxides and carbon-

ates of lead and possibly embolite, the chlorobromide of silver; also
the argentite, in pure black lumps.”

mum development in 1887 was 10,941 gallons a day.* Blake states
that at the time of his visit (1882 or 1883), when the mine was 714

feet deep, only 2,000 gallons a day was pumped, all of which entered
. the mine at the first or 114-foot level. o
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

ton, and as late as 1887 the superintendent, Mr. Arthur Macy,

reported assays up to 447 ounces of silver to the ton in ore consisting
chiefly of 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 577,818 tons of first-class concentrates averaging 834,135

+ ounces of silver to the ton and 81 per cent of lead. Of the total silver

contents, 53.95 per cent was native silver. In addition the mill turned

2 out 1,261.55 tons of second-class concentrates carrying 81.7% ounces of
 gilver to the ton, chiefly combined in zine blende and galena. Mill

No. 2, in which chloridizing, roasting, and pan amalgamation were
employed, treated 4,840.08 tons of first-class ore, averaging 3247
ounces of silver to the ton of roasted pulp, 1,913.51 tons of second-

class concentrates, 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

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-
standing an extraction of over 96 per cent of the total silver, had

exporimenting with an old liziviation plant previously used.

¥ Raport of the Allver King Mining Co, for 18RT, Han Franclace, 18HA,

b b eali g e

%\ observer. - He also describes the metallic minerals as occurring gen-
! erally along the medial plane of the veinlets, a characteristic that is-

L3

* become so base that he had stopped this method of treatment and was..,

flowing from the collar of the No, = . _ *A"
9 shaft the original water level was probably close to the surface. . '
-The quantity of water pumped to keep the mine clear near its maxi-
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Various explanations are given locally for the failure of this inter-
esting 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. The worked-out part of the deposit gppears
to have been a striking example of deep downward enrichmeht. If
g0, the time may come when the old mine will be reopened 1md its

low-grade hypogene ore utilized.-
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on this level is weaker than on those above. The wall rocks are
highly silicified, and the vein contains minor amounts of pyrite,
chalcopyrite, and sphalerite. Mineralization is strongest where
both walls are diabase. Westward the vein feathers out and be-
comes indefinite; at a point 900 feet west of the shaft it could not
be located. ' '
. SiLver King MINE .

: Operations and p‘rdduciion: The Silver King mine, about 2 miles )
- north of Superior, was worked almost exclusively for silver, but

its ores contained also important quantities of base metals which
were not recovered. Under present-day metallurgy, those ores
might have yielded substantial amounts of zinc, lead, and copper.

Production -of the Silver King mine has been reported! as

follows: :
Years Qunces silver Value
1875-89 5,943,157 $6,526,094
1918-28 232,764 252,674
Total 6,175,921 $6,778,768

-

~ During 1876-96 the mine was operated by Silver King Mining
Company which paid $1,950,000 in dividends to_the end of 1887.
Most of the ore was milled at Pinal, on Queen Creek at the base
of Picket Post Mountain. In 1883 this mill treated about 50 tons
per day, with a concentration ratio of nearly 2 to 1. The average
grade of the heads was $61.08 in silver, and the reported extraction
was 92.31 per cent. In addition to silver, the concentrates assaye

215 per cent lead and 18 per cent zinc.* :

As stated by Ransome,!8 - . )

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 concen-

tration, treated 2.699 tons of ore with an average content of 21.08 ounces
of silver 10 the fon. 1the product was 5T7.810 %ons of first-class concen-

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
ourices of 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 tons of first-class ore, 1,914 tons of second-class
concentrates, and 3,875 tons of old tailings.

In 1916 the property was acquired by Silver King of Arizona
Mining Company. The old shaft, 987 feet deep, was unwatered,
and a new shaft was sunk to a depth of 615 feet. A small flota-
tion mill treated 12,546 tons of ore and dump material during
1916-20. Its concentrates contained 1,000 to 1,980 ounces of silver
per ton, 20 per cent lead, and 7 to 8 per cent copper. Subsequently

wAriz. Bur. Mines Bull. 151, p. 144. -
7Ariz. Bur. Mines Bull. 151, p. 142.
v 1. Ransome, Copper deposits near Superior, Arizona:

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

the property was acquired by Bat Gays who has carried on small-
scale operations. Several shipments have been made from the
dumps. During 1945-46 some of the area was prospected by dia-
mond drilling. .

Geology: The Silver King porphyry, in which was developed -
the Silver King ore body, crops out as an irregular mass approxi-
mately 2,500 feet long from east to west by 1,200 feet wide. It
was intruded into the southeastern part of a much larger stock

“of quartz diorite.

The pit marking the former outcrop of the ore body shows

brecciated quartz and porphyry. Extending N. 60°-70° E. from

the breccia mass is a steeply northwestward-dipping fissure which
was mineralized for a few hundred feet along its strike. Evi-
dence for other structural control of the breccia mass is not
readily apparent; alluvium and mine dumps conceal most of the
area north, south, and west of the pit, and the mine workings are
not accessible. - : .
Ore body: Blake published an original description of the Silver
King ore body and a map (Fig. 30) of the workings as of 1883.1°
Ransome gave a summary of Blake’s report together with data

- collected by himself.* Quoting from Ransome,

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

»w. P. Blake, The Silver King mine of Arizona. New Haven (1883).
*p. I.. Ransome, work cited, pp. 156-8.
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éray porphyry. Stoping was carried to the surface, and a craterlike 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 part of a vein, and there is nothing to
suggest that it was determined by the intersection of two or more per-

sistent fissures. It apparently was a compact plexus of veinlets inclosed

in comparatively unfissured porphyry. . o
Blake’s description and the maps of underground workings show that
the ore body was a stockwork about 130 feet in maximum diameter, with
a general dip of 70° west. 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 observation that
stromeyerite and highly argentiferous tetrahedrite with more or less argen-
tite were the most important constituents of the ore on the upper levels,

. whereas argentiferous sphalerite had become the principal ore mineral

on the seventh 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 sphalerite was the most abundant
sulfide mineral, and galena the next most abundant. . .

Ransome’s?? conclusion was: h

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. The worked-out part of the deposit appears to have been a striking
example of deep downward enrichment. If so, the time may come when
the old mine will'be reopened ‘and its low-grade ore utilized.

=Ariz. Bur. Mines Bull. 151, pp. 146-154, 2 pis. - _
=F. L. Ransome, work cited, p. 158. - : T
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' GLOBE-MIAMI DISTRICT, ARIZONA! . - -
5 By NeLs P. PI;T&{SON{ -

S INTRODUCTION . .

The Globe-Miami district is- in the northern foothills of the
Pinal Mountains about 30 miles by road east of Phoenix, Arizona.
It is almost entirely within the Inspiration 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 feet at Miami to 5,060 feet on Needle Mountain near the
souther;r‘l,l Ledge of the Inspiration quadrangle.

‘———'——7 . . - - R
IPublished by permission of the Director, U. S. Geological Survey.
*Gedlogist, U. S. Geological Survey. . - P

ARIZONA ZINC AND LEAD DEPOSITS:

olumnar section of sedimentary and volcanic rocks in @he
distriet is dllustrated in Figure 31. The oldest rock of the region
“ is the Pinal schist, a complex of metamorphosed sedimentary
~ rocks of early pre-Cambrian age. Also of pre-Cambrian age%but
%< much younger than the Pinal schist and’ separated from it by a

2" major unconformity, are rocks of the Apache group. All forma;
* ¥ tions of the group are represented in the district, but in mos

< places the ‘Mescal limestone and much of the Dripping Spg;ng
- quartzite were removed during the period of erosion prececing

i i i i i jod removed
d of intense erosion following the Cambrian period

Ec)}?;l’% roy guartzite in most parts of the district and cut still deeper
into the rocks of the underlying Apache group. . o
m'ZI?'Ol‘xe Martin limestone of Devonian age rests either on Dripping
Spring quartzite or, on small remnants of Troy quartzite. The Mis-
sissippian Escabrosa limestone and .Pennsylvaman Naco lime-
% stone overlie the Martin limestone with no apparent disconform-

out the district. _ _ .
There is no record of sedimentation between the Pennsylvanian

nd the deposition of the Tertiary (?) Whitetail _conglqmgr—
:g;),c%lz:t widesprgad igneous intrusions occurred during this in-
:  terval. A thick flow of dacite younger than the Whltetall cox;-
> glomerate covered the entire region. In later Tertiary and Slua -
ernary time the Gila conglomerate was deposited as great co es;-
- ing alluvial fans and stream deposits filling valleys and spread-
¥ ing more thinly over much of the higher parts of the region. of
" All the rocks of the district are cut by a cqmplex pattern 1
faults which Ransome? aptly deseribed as “regional brecciation.
The deformation of the rocks by faulting appears to have -beleln
continuous from pre-Cambrian time until after deposition of the

the rocks occurred. - :

rocks probably during Mesozoic

pletely enveloped in diabase. :

{ i i i the district,
- Schultze granite, which underlies the southern part of t A
fxcld 'numgxl'-ous smaller bodies of granite porphyry which may be
offshoots of the main Schultze granite mass. The mineralization
of the district is most nearly contemporaneous with the.Schultze
granite and the granite porphyry and is probably gengticdlly ¥e-
lated to them. . - o Gl(;b
ne, F. L., Geology of the e copper
Gc?c;lz.lnggﬁreéy Prof. Paper 12, p. 99, 1803.

ity, although beds of upper Mississippian age are absent through-’ 7

Gila conglomerate when many of thg largest displacements of -

i in great volumes was intrudéd into the.earlier -
Db e Guring time. The diabase fo;c(eld its wiyf .
tween beds of sedimentary rock as sills and occupled many Of -
?Eev;:ﬁilts. Great blocks of strata, particularly those of pre-Cam- . -
brian and Cambrian age, were pushed apart and in placgs com- :

* Geveral other intrusions of igneous rocks, ranging from grano- -

i i te Meso-
:orite to quartz monzonite, took place probably during la .
g:)glaerzd garly Tertiary time. The latest of these is the mass of -

d.ish'.ic,t,AA:izona-:._-ﬁ. S.

the deposition of the Troy quartzite of Cambrian age. Another .
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