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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: SHOSHONE & KICKAPOO GROUPS 

ALTERNATE NAMES: 
BUSHKIN GROUP 

MARICOPA COUNTY MILS NUMBER: 769 

LOCATION: TOWNSHIP 5 N RANGE 8 E SECTION 13 QUARTER-­
LATITUDE: N 33DEG 46MIN 05SEC LONGITUDE: W 111DEG 29MIN 28SEC 
TOPO MAP NAME: BOULDER MTN -7.5 MIN 

CURRENT STATUS: RAW PROSPECT 

COMMODITY: 
GOLD 

BIBLIOGRAPHY: 
ADMMR SHOSHONE & KICKAPOO GROUPS FILE 
ADDITIONAL CLAIMS IN SEC 24 AND T5N,R9E,18,19 



SHOSHONE AND KICKAPOO GROUPS MARICOPA COUNTY 

NJN WR 7/26/85: Rich Walker, 6380 E. Shiprock, Apache Junction, Az. 85220 
reported that he has a large low grade gold prospect in the Mazatzal Mountains 
that he is currently interesting Lac Minerals (c) in. The occurrence is 
reported to be a couple thousand feet long and have widths up to a couple 
hundred feet. It is covered by a large group of claims which include the 
Shoshone and Kickapoo Groups located at T5N R8E, Sec 13. Additional claims 
are located in Sec 24 and in T5N R9E, Sec 18, 19. 

NJN WR 8/1/86: Rich Walker (c) visited and brought in a submittal package on 
his Shoshone and Kickapoo (file) Maricopa County. 



~ • LI";~'( Yz ~( /T 

(CctAl'rpz. ) 

s 
, ,-\"" V ... r';l t f-\(. l" (,,, ,,, c.~~ VI if}) 

'3 /12-
~I..-'~PA-

AIL~4- or­

~ >-rL{ ( j 





\. 

F9(,1~/ £.. /N C 

c: ATc"r./'>';(/' C (;."'1 T Z. • 

{/C-';V;;' /N Adt:f',4 



nORTH r .. nERICRn LRBor .iTORIES, Inc. 
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Sub~-i -tt"ed -by: -rf;cbard Walker: Additional Info: :-
Date Received: 1/23/85 

_C lie n t I • D • Lab #.~ - Fire Assay Geochemical Analysis Checks 

AuAg 
(ppm) 

Au 
<07.!ton) - , 

16 Nelson Springs 1 EpJLlcrG' <.001 
/e;' Meadow Vein 2ft. 2 .003 
2.0 Ki~kapoo #2 3 <.001 
2-1 Bushkin #2-N 4 <.001 
z,l.Skunk Ridge 'N' 5 G~tJiTG .005 
Z:;' Skunk Pi ne 6 <.001 
zf-Meadow Vein-

Soi l 3 ft. 7 <.001 

. . ~. 

. -. ~ 

. ::.. -:. 

Ag As 
(Oz/ton) (rpm) 

<.01 <10 
<.01 <10 
<.01 
<.01 
<.01 
<.01 

<.01 

.' . . - . 

Pb 
(.J?E!!! ) 

14 
6 

30 

14 

Hg 
(ppm) 

< .01 .003 < .01 

.03 

. ' .~ " .:.:. : .~. " 

--

~~.~' 4~ ... ': : . ' • • \ : _ ~. ...... :.i- . . 
./ . . 

. . . : ... ~ .: - . . . . .. .' . ; .. ~ . .. , . " :.. .. ".':-
- --

These analyses are based on materials supplied by the client to whom and for whose 
exclusive and confidential use this report is made. North American laboratories, 
Inc'., and its officers and employees assume no responsibility and make no represen­
tations as to the productivity or profitab~lity of any mineral deposit in connection 
with which this report is made. 

We will store the PULPS for ONE YEAR in case you desire further analysis. They will 
be returned to you if you so request or be discarded after one year. 

mineral and Water Rnal~fif 

1022 Weft 23(d St(eetoTempe.Rz.8S282 o (602)894 -0919 
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Field CU ~iO PB ZN AU/Atl 
Number PPl1i PPlli FPiTl PPITI P!=-' !Ti 

_ .. - -- - - _ .. -- .. -- .- -- -- - _ .. -- __ ..... ___ 00 .. ----- -- - ~--
_._.- -.. -. 

.', 
: 

r~ {l ~J -- 1 F~ 21 78 1~ <: 0 (. 02 t i t t ..:.. • 
F:(.\ W ·-2 F: 0 t." ,,)':J 15 0 .03 v • .... ' t ":"1 • t 

17;: f.\ ls.) _ .. '3 F~ C~ .... I::" 34 17 0; •• (I .02: .... ' • ". ... ' . t • 
F: I~l W -- 4 F: .., 

9 38 54 _.' 0 02 I t l- · ~ ". • 
r:r1W-:';r.~ 10 15. 19 .< I::- 0: •• 0 02 t • ... ' (- • 

F: (:~ ~! -- 6 F: 1,0 11 1 , 19 .... 0 0 '1 1 v • t .L I • • ". t .:.. 

Fa. w --7 r.: 17 -, L. '"; ,... .< 0 .02 • I • \oJ';" • C' • 
R f,W,- 8 F: ("0 15 10 .... 5 _.' 0 .02 ./ • · + ". t 

F:rlW- 9 f.: it:. • t:' 
.... ' . 41 t 

C' '", 
_I~ • .< 0 .02 

F: (.i lo.l .. - 1 0 F: 12 (1 7t. 50 .' 0 .02 + t ... ·v t · ". 

F: (l W --1 1 t:' :.0 t .• ... ! 
13~i '; .. (i .02 I', .... ' j t ~'O t t 

F'(.i W '-12 21 .... r.:' 50 l. 1 .... 0 0') 
t ". oJ. • \oJ.L • ". t .... 

F.: f.ll.-J -- 1 '3 S 18 c- + 
t:''"' 63 " 0 .02 • ..Jc, t • ". 

RAW"-lAE 28 _.' c: 38. 6 .. 1 .. ' 0 .02 ,-
t .... V • • ". 

f " 

{)5. &orZ.4K -Mc~rL y 

~ G/f!..-9/v/rE /y'r'tr5 

.... 1 .... 



nORTH f=,, "11ERICRn "LRBOF .. ,fORIES, inc. 
C E R T I F I CAT E o F A N A L Y SIS 
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Cl"lent Nam-e:_ ~Rich Walker- ~~· - :, - -, -, . --: ' --Job Number-: - · MA-r89-5~:~.:i:~~; --:~:::<.~'...: .~, ~ _ 
r-· ·· ·· 

- -~ . :Addfe5:S : -c6:380 E e' S hip ro~-' --- ----=--:-----:;~~--:.~~a.u;;...;,.;;~:lL.J...u-L.O.~~~---=-'-...:..- -~-----~-~ -;;.' -'~--~~~~= 
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Telephone : 982-7516 C~pies _to .: .~ f
o
': ' .~ : :~ • ::-;_:~~E . 

Submitted by: Rich Walker 
Date Received: 3/18/85 

Client 1.0. Lab # Fire Assay 

Au 
- (Oz/ton) -

Ag 
(Oz/ton) 

<.01 Z.> Creston -"8" 
z(. Creston "Q" 

2 '1 Calcite 

1 
2 
3 
4 

.010 

.008 

.003 

.005 

< .01 C/Ji.,. -/~tf LfZ-'!srtfL.{ ('13'--7- . 
<.01 - ..... , . I1ltV'P-vt .5 

.2 B North Pine 

/fi-JA/:lE' 

'TIIEsiI' 
- ; 

,(J. -.{; -..- '_ .r7:. _ ._Gt[C:~_ 061:S ~f. _: <ie . 
.. :- " ". . .. " ... : -

- . -

< .01 - Gt2-./frJII"~ 

Ab~/~vl J.; '7. Lh·i5'S.I-J () r 

'C<Jrl FI/b':fr7~,_ '.,-, /J,-f ?-1 L r 

: -.; : : , ': ~ :~ -~ ~_'; ;-~~?j:( .. :.:::--.:. :~~_.;.: -<.-::::_:;~.~' -:<X.'-:-:, _~ ,_:- ~ -> : -~~_~ ··, : . ~:.-,-~:·. · , I , " .. ~-
_ . . ~ , _ _ , -'.- ~_ ". '.: "<: ...• ", . :.>~~~:::{'-i::, ~~"' .. ~·\:./. ::i?~~::,~~ ·':~; 

.; '; .. - .; 
. ".. . . ~.. . . . "-.. " . :. . " •. ~ 

. .. 
~ . : -..: ~ .. ; :. ... . ,.:-.... 
--.. " ' -' --. 

These analyses are based on materials supplied by the client to whom and for whose 
exclusive and confidential use this report is made. North American Laboratories, 
Inc., and its officers and employees assume no responsibility and make no represen­
tations as to the productivity Or profitab 'jlity of any mineral deposit in connection 
with which this report is made. 

We will store the PULPS for ONE YEAR in case you desire further analysis. They will 
bp -eturned to you if you so request or be discarded after one year. 

mineral and Water RnalYJiJ 

1022 Weft 23rd 5treetoTempe,Rz.8S282 0 (602)894-0919 
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nORTH· R, I 1ERICRn lRBOR. j rORIES, rnc. 
C E R T I F I CAT E o F A N A L Y SIS 

~ CU~~:~i~~~~~~~~ ~ 
Telephone: .. ____ - _~ , __ : ~ . _ ~ ~~25~-;i~~~~i;;~;~~;~c~~~~tri~;~~~~~:~~ 

i ' - .. .., :~.c,.=·.c· '::~ -~. ~' - '~- " - '-:;...-:::::,.:~. :: ' .;" 

Submitted by: Mr''- ' Watker .. ... ! -:. -- ' :Addiflonal 'InJo": '-:" '~·:::.c~ "~ --:- ~ ·' .. '. - :,,- , 

Date Received: April 24, 1985 

i 
Client I. D. Lab # Fire Assay Geochemical 

oz/ton----:.. · -;;.---ppms------

Au Ag As Hg 

21 Creston Dacite 1 .001 <.01 31 .05 

30 G-R' Quart z 2 .002 <.01 :C/c.Y.5 4CO J...L/'l ·, J 

,. Ii'-! ~-A-.,»1l'iif 
.. . 

",; _. 

3 ;- . Cr e ~~ 0 n· , Q u a. r t ~ 3 • 003 <.01 
.. 

--
" :",. 

,.' .. -- "': , ' . 

These analyses are based on materials supplied by the client to whom and for whose 
exclusive and confidential use this report is made. North American Laboratories, 
Ind., and its officers and employees assume no responsibility and make no represen­
tations as to the productivitydr profitab~lity of any mineral deposit in connection 
~ith which this report is made. 

We will store the PULPS for ONE YEAR in case you desire further analysis. They will 
be returned to you if you so request or be discarded after one year. 

mineral and Water Rnalyiif 
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3441 EAST MILBER • TUCSON. ARIZONA 85714 • PHONE (602) 889- 5 787 

I 
j LABORATORY ANALYSIS REPORT 

NAME Rich Walker 

ADDRESS 550 E. t·1cKellips, Apt. 1012 

Mesa, Arizona 85203 

SAMPLE I La b IOZ/T 

IDENTiFICATION I No. Au 

North Pine I 1 1. 001 

"Pyrite ll 2 NO 

Creston "Mn" I 
3 • 001 

Goetite ( ? ) 
I 4 I NO 

Kickapoo Qua rtz 5 .003 

Kickapoo Copper 6 1·002 

Kickapoo Moly 7 I -
) I 

II Til sample (wolframite?) 
. / 8 -

C ;MENTS: 

I oz/T I 
j Ag 

t 

i 
I I 

.02 

i 

I .01 I 

I .01 

.04 

.07 
I 

3. 1 0 

-
I 
I -

.:: . 

.. 

REPORT NUMBER 1833 

DATE RECEIVED 02/03/86 

DATE REPORTED 02/10/86 

i 
ppm I ppm 

I 
% 

Cu I Mo W0
3 

i t -t-! 
I ! I 

I i - I - -
t 

i 
i - - - , 
I 
i 

I i - - , - I 

I 
I i I - i - - i 1 

! 

63 30 I , - I 
I 

I 279 450 - I 

- 1560 I - I 
I ! 

0 i 0.09 i I 

! 
I 

I 
I 

I 
, 

i 
i 
~ 

! I ! 
/ ! 
! 

, 
1 

I I 
. 

. ::'.' 

- 0 •• •• : 

...• . ..... .. . 



/ ~ OSO TUNGSTm PROSPECT 
rHarrison Twl8sttm Prospect - ArizOIla) 

LOCATION: This group of tourtoen tunggten c~ is located near the top of Plne 
.. 'Junt:lln in the Mazatzal Ranga ot Central Arizona at an elevation of around 5,500 
foot. In an air line, tho propurty is roughly 60 miles east ot Phoenix and 20 miles 
~orth or the Roosevelt Dam. This is known genernlly as the Four Peaks Mining Dlst. 

?o reach the property trom Phoenix, two routes ere optional. The first rou·te c~s~os 
~ho Mazatzcl Mountains on tho Apache Truil to Roosevolt Lake, in the Tonto Basin, 
ta~nc~ North 17 miles to Sycamore Creek, thonco back west 14 r.~lQS by u geod C.C.C. 
trail to tho prospect. Total distance is 110 miles. The secund route r~nchos the 
'rcuto BaDin by way ' of tho Bush Highway and Slate Creek RO:1d. This route is approxi­
~~tely 20 ~iles shorter nnd probubly tho bctt3r. 

Th·) line between Giln County o.nd Maricopa County is the drainage divid~ of the 
Ma=utzals. This places apprcxi~~tcly hult of th~ claimn ill each of those countius. 

TD/IBER:- In the nl.:!ighborhood of the claims, ttlE:r ') in fl goo(i 3t~d of Pcndarosc. Pine, 
much of it around ten inches in dirunoter. Oa.k, hlc.nzani te. and Juni p·:!r arc o.lso nbun­
c.unt. 

~; .. TER: Thc:-e are severul spring:;] c.n th'J property 'lIhich wculd provide umply for El 

cCJnp. However, it is vary improbubld that uny or 0.11 of tht.1:1e '~l'uld ~vcr supply a 
concentrating unit. Most likely ore vvould have to be hauledoloven mil~s dO':m into 
tho Tonto Basin where plenty of water w(;uld b~ availablo near the T~nt (~· Riv.JT ~lld 

Roosevelt La~o. The Lake reaches to within Q tow miles of the foot of Pind Mr~~tflin. 

GEOLOGY: The ~ntire a~oa is composod of 3 coarsely cryst~lline gr~nite of pro-Ccmbi~ 
ngc:. This mass comprises un enormous batholith uxtending in all directions for tlt.lIly 

mi10s which has bc~n strippod of its main rr~S3 or invaded reeks nnJ any ~thcr tormn­
tions which may have been present. 

The younger 3euim~nt3 and volcanics which are common to this s~~ti~n of Arizcn~ do 
not occur -Hithin tti;] portion or tr..o Mnzntzul Ranga, but rie about it us rim at lower 
elevations. 

SI.lo.ll roof pendnnto c! metamorphics do exIst in tho gauer-al m.uss ot tIl<..: ba.tholi th 
I 

and whilo not present within the El Oso Claims, one is kn~Hn within a mila of tho 
property. 

Besides the El Oso Clalma, the only other known tung3tl,,)n of the aroa. occurs in this 
root pendant in Q prospoct known as the~Joleno Group ot Claims o~ned by Joe'Cllno. 
0. local rancher. 

MINERALIZATION: Tho tung3ten mineruls ure ~ll found In, or associute1 with, qu~rtz 
v:.ins or a pegmntitic charactor. Tho highest Brode of oro is within the veins thOM­
solvos while occaslono.lly values w1~.l occur \rl thin the gruni te ns a dissominc.ted 
roplacement deposit udjacent to prof.1inent ort') ehoots. 

The dominant mineral ot the Teins is quartz. This usunlly hns a sugar granular or - ; . 
aplltic texture. The o.s8oci~ted minerals havo n chcracteristic courSG crystallinity. 
~-istals ot wolframit~ the size of a clanctod fi3t are not uncommon. L&rge crystolb . 
or feldspar, quartz, mica, tourmaline and rlourite arc olso conspicuous. 
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30 ARIZONA BUREAU OF MINES 

Wagner, who located them for tungsten in 1938. A few tons of 
sorted ore have been produced. 

Here, Pinto Creek, a northward-flowing tributary of Salt 
River, has carved a canyon several hundred feet deep through 
pre-Cambrian Apache beds and into underlying coarse-grained 
granite. 

This granite has.undergone considerable fissuring and sheeting 
of northwestward"trend. Some of these structures contain peg­
matite and aplite dikes; and others are occupied by quartz veins. 
Along the vein walls it shows alteration to sericite. 

This area contains numerous quartz veins of prevailing N. 25 ° 
to 45° W. strike and vertical to steep northeast dip. They com­
monly range from a thin seam to 12 inches. and exceptionally to 
32 inches in width. Their filling consists essentially of coarse­
grained, glassy, grayish-white quartz with locally abundant tour­
maline, scattered particles of wolframite and scheelite. and grains 
of pyrite. Some of the outcrops show considerable iron oxide. 

On the east side of the canyon and a few hundred feet above 
Pinto Creek. shallow pits or short adits have opened six veins. all 
generally less than a foot wide. About ~~ mile farther southwest, 
on the west side of the canyon, a short tunnel has been driven on 
a vein 2 to 2lh feet wide. It shows rather abundant wolframite 'in 
places adjacent to the walls. 

. OTHER DEPOSITS 

Tungsten mineralization is reported to 'occur in the drainage 
area of Pinto Creek at several other places. as on the S. Rose 
claims, 4 miles west of Horrel's ranch, and near the Superior 
highway. 

MAZATZAL MOUNTAINS 

PINE MOUNTAIN AREA 

General !ea·tures.-:-The Pine Mountain tungsten area is near 
the crest of the Mazatzal Mountains, 5lh miles northwest of r .... our 
Peaks. Most of the claims lie in Gila County, in the upper reaches 
of a drainage locally known as Sycamore Creek,:11 but some of 
them are on the Maricopa County side of the divide. 

This area is characterized by deep canyons and steep slopes 
ranging from about 5,000 to 6,100 feet in altitude, with sufficient 
precipitation to support pine and oak timber and to supply a few 
springs. . . 

Coarse-grained, pinkish-gray, pre-Cambrian granite is the pre­
'dominant rock of this portion of the Mazatzal Range. In the 
vicinity of the tungsten deposits, it has been intruded by a north­

' ~astward-trending belt 'of granite porphyry about a mile wide. 
This porphyry is characterized by coarse phenocrysts of pink feld-

:nShown on the U.S. Geological Survey Roosevelt quadrangle map as Cline 
Creek. Unfortunately, there are at least two other Sycamore creeks, one 
other Pine Mountain, and a Pine Ridge, elsewhere.in the Mazatzal Range. 
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TUNGSTEN DEPOSITS OF ARIZONA 31 

spar within an aplitic. sugary groundmass of feldspar. quartz, 
and biotite. 

Both the granite and granite porphyry are cut b~' numerous 
steeply dipping to vertical fissures which may be grouped accord­
ing to strike as follows: N. to S .. N. 20 c

' to 25 ' E .. N. 45 r

• E.. and N. 
65 ° W. At man}' places these fissures have been intruded by 
aplite or peg.matite d~kes. · the~ walls of which are marked ~Y ser­
icitic alteratIOn · and Iron stam. Some · of them are- occupled by 
tungsten-bearing quartz veins. There is considerable 'suggestion 
that the deposits of tungsten are associated with intersections of 
the fissures. 
, EI Gsa claims.--EI Oso group of sixteen unpatented claims, held 

by the Harrison brothers; is accessible from the Roose~~elt-Payson 
h'ighwa~T b." 1 0 miles of t rail. These claims were located in May~ 
1941. When dsited earl,\' in July of that year, they had been 
developed b~T several shallow shafts and open cuts. 

In the northern part of the group. a vein striking N. 65 " W. is 
traceable for more than 2,000 feet. As shown by a 10-foot shaft on 
EI 050 No, 4 cla im. it dips 75 NE. and ranges from] to 11/2 feet in 
width. It consists of coarsl'l~' crystalline. locally iron-stained. 
glassy quartz \,\"ith scatten'd bunches of \volframitc crystals 
which are coated with variable amounts of schedite. Some 
masses of WOlff(1I~1i te cl',vstals several inches in diameter were 
found in the vein. and wolframite particles up to 1;2 inch wide are 
locally present in the footwall gouge. 

A few hundred fect farther south. on El Oso and EI Oso No. 
claims, ve in segm(lnts striking N. 65 ' W. crop out at several 
places. \Vhere exposed in shallow cuts. they range from about 28 
inches to 5 feet in width and dip 65 " NE. The gangue consists of 
coarsely cl'.\"stalJine. glassy. grayish-white quartz together with 
some pink feldspal" . Scattered particles of wolframite. scheelite, 
and pyrite are locall~' abundant. 

A short distance northeast of the main divide. on EI Oso No. 10 
claim, a nurtheast vt:'in. generally less than 1 foot wide, crops out 
at several places. This vein consists of coarsely granular to 
sugary, glassy quartz together with some large crystals of pink 
feldspar . Where opened b~' a shallow pit. it shows fairly abundant 
particles of wolframite and scheelite and also sparse pyrite. 

On El Oso No.7 claim, on the Maricopa County side of the 
divide, a vertical vein of northward strike crops out \vith a width 
of about 21h feet. Early in July, 1941. this vein had been opened 
by a shallow shaft which showed it to consist of coarsely crystal­
line grayish-white quartz with fairly abundant, scattered, small 
masses of wolframite and scheelite •. 

''\1 Cline claims.-The Jolene group ~ five unpatented claims, held 
by Joe H. and John H. Cline, is about 1 mile east of the main divide 
and 7 miles by trail from the Roose eIt-Payson highway. 

These claims were located in 1938. When visited early in July, 
1941, they had been developed by a few shallow cuts and by a 
20-foot shaft with a 15-foot drift. 
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mining claims are held as locations by men of limited means who are 
financially unable to do much, more than the required assessment work 
each year. However, if the ground were all under one management 
and development work were vigOrously and intelligently performed, 
it appears probable that enough ore could be found and mined to keep 
a 10-ton furnace in operation for several years. 
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Fig. to.-Index map of quicksilver deposit. in the Mazatzal Mountains. 

!vlAZATZAL ~10UNT AINS DEPOSrr 
LOCATION 

Qt' leKS! LI'ER RE~qUJl\f~;~~~~t~~~~M··. 
between the north and south ends ofthe ;::f~~',~'As '~.~ " 
range is the boundary between lYlaricopa ; and i Gilac()ttnties," th~ 
posits occur in both counties; those on the :w:est , side "being l~~t";:':':'l 

M~~o~~=t~epOSits on Slate Creek ~~ '~ !~~'!~~fl~ 
Payson highway and about 70 miles from , Globe. :For:t.~':: 
supplies werf' brought to the camp on Sycamote Creek, fromGlo})e.' 
These supplies were hauled in motor trucks to Malone's camp' onSlat~,:,i[,t'~~'fi ~{;::-<;) 
Creek and then over the mountain on pack animals. Duringthepast;,J 
year supplies have been transported from Phoenix to Fort 'McDQwell; 

thence across the Verde River and over a fair, ' but only loCally Jm'~':' i '>';'" ' '';; ~'' ' '' '; '' ' 
k proved. road to within less than 2 miles of the camp. The chiefdraw"f , 
f back to this route is that the Verde River can be fTossed 'Qnly at low"' :J:;-;':~~'~~o~'<~n 
~ : Water stage. The distance from Phoenix to the , camp is between6<?J\~~:;i:J':P } ~;"; : 

and 70 miles. In July. 1926. a wagon road had been completed ,7 
miles up Slate Creek from the Globe-Payson highway and a Su"~y{ ' \ ;' 
\Vas being made to extend the road all the way. Supplies;' werebeing<;'ii',("~:;.ii~\'U 
taken into the Sunflower camp by pack animals from , the ' end 'of; the ;:: {: ;/{C~?t~:,i'~ , . : 
road, "' " 

CLI1vIATE AND VEGETAT10N ' 
~ On both sides of the range the camps occur in deeplydncise4,~~1~;t; 
~,~ steep-walled canyons and are surrounded by hlghpea~." , ;t.q4J~~i; 

.. The camp on Alder Creek is at · an elevati()n slightly ,· :greate~:~t~¥~~ 
" feet above sea level , while those on ' SlateCreek; are;;sOnje~hiti~~ 
;' 3.000 feet. Even at the latter locality-, thesuninierh~t: is,i not ~~ve~ 
t .and this is due larg~ly to the greater elevation of ;,; th~;~~;$P#~~~i 
:! mountains which are 'an important factor ' in , moderating ~;th~;",~tf' 

heat. During the win'ter months, however, ' sn'ow 'falls , frequently,';; , . , 
seldom remains on the ground more thana few days~,'; ,:1;he ,:, climaticd, 
conditions. therefore, are not likely to .interfere" with rnine , operation~<:!.; 

Rainfall. as in other parts of Arizona, is seasonal, ' and ,fall~ chie(l.Y'? 
", as torrential downpours during the summer months, and are , usually 
~ accompanied by an intense electrical display. , During the late autumn • 
~ and winter the precipitation is chiefly as snow, and may be ,expected 

The Mazatzal ~lountains, of the Basin and Range type, lie in the 
central portion of the State. They trend slightly west of north, ex­
tend from the Salt River on the south to the East . Verde River on 
thte north, and have a total length of about 50 miles. On the east 
side of the range is Tonto Creek 'which discharges into the Roosevelt 
Reservoir. and on the west side is the Verde River, a branch 'of the '1 
Salt River. ,.atl, 

in the spring months even as late as the first of April. No records are ; 
available of the precipitation in this immediate vicinity, but it is prob- , . " 
ably greater than 15 inches per annum. In both Slate and Alder creeks ' , Cinnabar was discovered in 1911 on the west slope of this range 

on Alder Creek, about 6 miles north of the Sunflower Ranch. (See 
Fig. 10.) WIthin the last few years several promising deposits have 
been found on Slate Creek, on the east slope of the range. This min· 
eralized belt trends nearly east and west and is approximately midway 

. Water for domestic purposes is available throughout the year except 
following an exceptionally dry season, and even then some clear, cool. ' 
Water may be obtained from shallow wells sunk in the banks ,of the 
streams. 

"{ : 
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The vegetation in this VICInity is quite varied, and consists of a 

variety of trees, brush, and grasses. On Pine Mountain and on the 

upper slopes of Mount Ord is a good stand of yellow pine. At lower 

elevations and usually in sheltered ravines on the north sides of the 

higher points is an abundance of cypress. This occurs within easy 

reach of all the prospects and is the best wood available for mine 

timbers. A considerable stand of live oak and an occasional juniper 

are to be fOund at elevations around 4,000 feet. In the past oak Wood 

has been used to fire the retorts. The slopes of the hills, especially at 

lower altitudes, are clothed with a dense growth of brush. Only a 

. ',~, few of t~e species of brush occurring here are of value as feed for cat­

, "\ ' ';,JI~ and ~ ',~, whole they are a great hindrance to the prospector. 
. ?\;~~': ~ ''1~ ; :.~ -: .:. 

TOPOGRAPHY 

The topography is rather rugged and consists of deeply incised, 

V-shaped canyons separated by high ridges. Both Alder and Sycamore 

creeks flow south across ' the schistose structure, while Slate Creek 

nearly parallels this structure. At the camp on Alder Creek the canyon 

is 1,()(X) feet deep and the slopes approach the critical angle for 

rock slides. The hardness of the rock has influenced the roughness of 

the topography; , where slates outcrop, the hillsides are smooth and have 

rounded slopes, but, where rhyolite porphyry or jasper outcrop, cliffs 

predominate. 
Nearly everywhere there is some evidence of recent uplift and re-

,

. enation of the streams. This uplift probably took place at the close 

the Tertiary period. 

. GENERAL GEOLOGY 

The quicksilver deposits in this region were examined by Dr. F. L. 

Ransome in the autumn of 1914 and his report was published by the 

United States Geological Survey.l Since Ransome's report was issued 

considerable development work has been done and many additional 

claims located. The deposits on Slate Creek have been located in the 

last few years. 
The southern half of the 1Iazatzal :Mollntains consists almost entirely 

of granitic rocks that locally may be somewhat gneissic, and are prob­

ably entirely pre-Cambrian in age. Near the extreme southern end of ' 

this range where the Roosevelt Dam was constructed across the Salt 

River is an excellent section of Paleozoic rocks. This section 

IRan some, F. L., Quicksilver Deposits of the Mazatzal Range, Ariz.: U. S. 

Geol. Survey Bull. 620, pp. 111-128, 1916. 
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consists of quartzites and limestone of the Apache Group, and De­

vonian and Mississippian limestones.1 These Paleozoic rocks,however~ 

are limited to a small area in these mountains, but originally extended 

many miles farther north. 

On the north slopes of l'vIount Ord the granitic rocks have invaded 

pre-Cambrian crystalline schist, and from 'Slate Creek northward the 

basement of the range consists of : these metamorphic rocks. From 

Mazatzal Peak to North Peak a massive-bedded and highly indurated 

quartzite rests unconfonnably on the upturned edges of the crystal­

line schists. This fonnation has been described by E. D. \Vilson;1 and 

11 it was by him assigned to the pre-Cambrian and correlated with the 

:g Grand Canyon series . 

Ii:.. 
~ ;J 

~: 

At lower altitudes, on the west side of the range, the older rocks 

are locally covered by volcanic flows and associated tuffs. Volcanic 

rocks are rare on the east slopes of these mountains and only a single 

occurrence of la\'a was observed. This consisted of a flow of basalt 

intercalated in cong-Iomeratc on Slate Creek. On both sides of Tonto 

Creek, and extending nearly to the base of the Mazatzal Mountains, 

are numerous exposures of huff sandstone and red and green shales 

which in place:, are gypsifernus. These sediments and volcanic rocks 

are probably of late Tertiary age. The youngest formation in this 

vicinity consists of Quaternary gravels and sands, and caps the Ter­

tiary sediment~ mentioned above. 

METAMORPHIC ROCKS 

In the immediate VICInity of the quicksilver prospects the prevailing 

rock is a crystalline schist that varies considerably both in mineral com­

position and texture. Quartz-sericite schist and brown slate predom­

inate, but in addition chlorite schist. quartzite, and a dolomitic marble 

have been found. A massive vermilion-red jasper and a schistise rhyo­

lite-porphyry form a part of this pre-Cambrian crystalline complex. 

When Ransome8 examined the quicksilver prospects in this region 

he found that the schists could be subdivided into eight zones arranged 

symmetrically on each side of the jasper as a central axis. The rela­

tions of these zones to each other are shown diagranunatically in Fig. 

11. He says: "It will thus be seen that in the southwestern part of the 

quicksilver belt the distribution of the rocks is such as to suggest that 

-lRansome, F . 1... Some Paleo7.0i~ Sections in Arizona and their Correlation: 

U. S. Ceo\. Suney Prof. Paper 98-K. pp. 149-152, 1916. 

'Wilson, E. D .. Proterozoic Mazatzal Quartzite of Central Arizona:' Pan­

American Geologist, Vol. 38, pp. 299-312, 1922. 

'Ransome, F. L.. Quicksilver Deposits of the ~Iazatzal Range, Arizona: U. S. 

Geol. Survey Bull. 6W, p. 117. 1916. 
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Li' -~: :r,· :~):~(·': > :~' ·. ,the 'jaspeizone occupies the axis of a compressed syncline or anticline. 
: f ~;':j> :;\f\': >;X·:'f.pwards j the northeast, on the east slope of the Mazatzal Range, the : 

.: :,.,;~ :, :".~,'~. ,~, ~;' s)~cal arrangement of the rock zones is less evident." 
''':,",~'~l~;;;';~ ''' - ;' ' ' ' ;\Mhe ', ~keof the schistosity varies somewhat from place to place, 

\'~;;;':~~:l~~~Gfi~t~t~~~~' hl,;4Jder 'Creek is -,from 43° to 70° east of north, while on Slate 
~7~9#k:~j~>is · mQre nearly ' east ' and west. The dip of the schistosity Is 

~~~t;~~~:f 5tet:p ;angles.to < the ' northwest, : but exceptions to this pre-, 
~>;~~~dip were : noted at Several places. Surface creep is ­

I " 

; . !~ : 

on 'these steep slopes and often extends for a dis­
tance" of ,'·15 .or 20 feet below the surface. This has sometimes misled ' 

. prospectors, who do not know the cause of this phenomenon, and has 
l~ them to bel~eve that their vein dips into the hillside at a low angle. 

-- . .. .... , " ;. 7":;;""'> ~ 

" . 

.~)(, 
<j(, '(\ \ 

I:til~;.~ ;d'%df,;'r~ :-~}~m~{h s/1~win~ rel.tiMo~:!l~s of the schist ZOlles, Mazatz.1 

! ~}~f ·/~ ;:; :;/<';.;<:i \ "~ -~ ... ~ricite sclllst ·is the most abundant type of metamorphic 
;': i .. :' :" ' .~ rock in the district. It varies in composition from a quartzite contain­
I . <. :;; ::- , ing a.1ittlemica to a'light-colored phyllite in which mica predominates. 

.. Other mineral constitu~ts are present, but only. in minute quantities, 
,and 4lI'e ,uuimportant in the classification of these rocks. A notable ex-

, :. ~ ." ception is at Baker's camp on Slate Creek where this variety of schist 
" - . ~ntains considerable calcite and a small amount of chlorite. 

The brown slate is a fine-grained rock with a well-developed part­
ing along which the rock cleaves readily. Although the mineral con­
stituents are of small size, quartz and sericite were determined micro­
scopically, and the brown color is due to a ferruginous pigment, prob­
ably the mineral hematite. Banding due to slight differences in com­
position may represent bedding planes, and near the Cornucopia claim 
this feature indicates that the schistosity makes an angle of approxi­
mately 45° with the original stratification. 

Plate rx-:\. Vit'w up ,\Ider Creek. Ma7.atzal Mountains. 

f\i i.;;~~\~:\~fr.~~ ~;i::!J~t~:~~~; ,· :i .. ~ , :.' ~ ':'~ ;'{: : : :.: : :~;:i t~f;::#r~{01~~~~~ 

P!;th' I x- B, Specimen (,f "ehi"t-cuIlKI'_'lllerate from ,-\Ider Creek. 
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Plate X-A. Ox.idin'<i IIr,' ~howill~ .-"Iumllar strll~turc. 

Plate X-H. \'einlet of carhonah' amI '111<lrtl ("arr~iJlg cinnahar, 
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An area of chlorite schist is well exposed on the Packover and Go-By 

claims of the Sunflower Group. The rock is of a dark greenish color, 

and does not cleave as readily as the other mica schists or brown slates. 

The rock consists largely af chlorite and quartz, but small amounts of 

magnetite, sericite, and limonite are present. Some thin sections con­

sist entirely of angular fragments of andesite and suggest that the 

rock was originally a volcanic tuff or breccia. .-\ little red jasper was 

found associated with this variety of schist. 

Bold outcrops of bright red jasper were seen north of the quicksilver 

deposits. The rock occurs as thin bands or layers in a pale yellow, 

dolomitic limestune. These bands are highly contorted and are often 

, broken into angular fragments by the dynamic metamorphism that 

produced the schistosity. Occasionally the rock has a mottled appear­

ance due to small white specks in a vermiliun-red matrix, and is yery 

, striking in appearance, especially on a wetted surface. Small crystals 

of pyrite were found 011 a fresh fracture in some specimens. 

A schistose cOll~lomerate was observed on Alder and Sycamore 

creeks, and is a part of the quartz-sericite schist zone. The pebbles 

are all more or le~$ angular, and comprise such rock types as rhyolite, 

andesite, banded quartzite, brown slate, and red jasper. The angularity 

of the fragments, which show no distortion due to deformation, sug­

gests a local derivation and transportation for only a short distance. 

~licros~opic examination showed the feldspars in the fragments of 

andesite to be remarkably fresh, although the ferro-magnesian con­

stituents were entirely altered to chlorite. 

Rhyolite-porphyry occurs as two broad bands tra"ersing this district 

in a northeast direction, and more or less paralleling the schistosity. 

The rock is of a creamy-yellow color and porphyritic texture with 

numerous phenocrysts of quartz and feldspar visible on a weathered 

surface. The central portion of this intrusion is rather massive alld 

shoWS but slight schistosity. while the borders have been compressed 

and recrystallized to a quartz-sl'ricite schist. 

l\licroscopically . the less :,hearec1 rock consist ~ of phenocrysts of 

quartz, orthoclase, and acid plagioclase. :\luch of the feldspar is altered 

to secondary quartz and sericite. No original ferro-magnesian min­

erals remain, but the form of the alteration products suggests that 

hiotite was an orihrinal cOllstituent . The grullndmass is microcrystal­

line and consists of quartz and orthoclase. with sericite and kaolin as 

secondary minerals. The more sheared portions of the rhyolite-por­

phyry consist of quartz and sericite. and the positive identification of 
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,'<, this high:iy compressed portion rests on the gradational intensity of the 
,,' ,', '.;/: ." > ;: ,~ngfrQm the ' center to the borders of the intrusive. 
,,' _:-.,(,J" ,:,:' ,: A specimen of rock collected near the trail along Alder Creek Was 

:', ,; : found to be an amygdaloidal basalt. The rock breaks readily in one 
", :dir~on ,' $owing that '. a rude schistosity has been developed, but the 

.i " general appearaneein :; a ',-hand 'specimen closely resembles an igneous " 
' i: ' rock. The ,amygdules.whichconsistof calcite, apparently have , not 

' ",' > ,been di~torted by the metamorphism to which the rock has been , sub-
, jected. 'c, Examined in thin sections the rock was found to consist largely 

of al~ration products. No feldspar or original ferro-magnesian min­
erals :remam. ' ' The alteration products are quartz, as irregular grains 

" ,and tiny "Yeinlets, chlorite, serpentine, sericite, limonite, and kaolin. 
' :, >' ~>:'~<Nests, ofserpentine may have been formed from original olivine. Much 

:1~~;;,l,M~~~~":r:~eJ,~~~ ~O;n;:~giOD was deri~ed from sew-
f(~'l:~'EX/~k :~;~~imentar'Y.; " rocks. " This conclUSIOn IS,_based on the findmg of a con-
1 :~~>;'/(' :\/:f: glomerate, Qriginal bedding planes in the slates and quartzite, and the 
:,' ,; ,: '''~ ''': , :,, " ~ . V' . . . 
; : ~::~;:5~tt', :j~, ~,,: presen<7: o~ > limestone. " ery likely all the quartz-senClte schist Was 
, .I,,~. , "':<"" I '~~ ' I nned ~ sed' .. Th h li h chi' hi l ;/~~ \U~}:';!>':;<}) . 9 , ' ""rom lment.s. ' , e r yo te-porp yry, onte sc st, and 
: :,t~": ·. t., ::.;~ ~,\.\ fJ . ; .:' • . . . • • • 
;' '-;X/;:,I~:'::?!ih~ygdalOl(1al basalt are 9£ IgneoUS ongl11. r 

i, : ':r ', ::~>:;;'T~; ' ':' This belt of schist continues ' northeastward to the northern end of 
;· :/<;(}';~ i~\~, '~ . ~ierra: ~;A.ncha where the 'metamorphic rocks are overlain by a mem-

: '<-~,(~:);r.:::~: ber of the ' Apache group of supposedly Cambrian age. The schists are 

~!{;;l,\~ip;,~ !~e{efo(e , ~~~brian- VOLCANIC ROCKS 

' :':C;;': ' ',' ', The effusiv~ rocks are abundant on the west slope of the range and 
": . usually occur as lava mesas. Saddle :Mountain. about 4 miles west of 

the camp on Alder Creek, is such a mesa. Here Ransome1 examined 
the various Hows tha,t make up this mountain and described them as 

'. : 

" follows: ' - ' 

"The volcanic rocks ' under which the schi'st passes at its 
southwest end have a thickness of about one thousand feet on 
Saddle :Mountain. At the base is a soft-brown tuff, andesitic 
or basaltic, with many schist fragments. This appears to be 

" fifty' to sixty feet ' thick. It is overlain by light-gray fine­
grained andesitic tuff of approximately the same thickness. 
Above this lies about 200 feet of coarse andesitic tuff-breccia, 
the fragments being mostly a light-gray hornblende-biotite 

" andesite. This is succeeded by about 300 feet of andesitic 
, flow ,i>reccia, which appears to pass upward without recogniz-

:. ," , .. .. :. . 

QUICKSILVER RESOURCES OF' ARIZONA 

able plane of demarcation into a somewhat porous pink lava 
which. although resembling the dacite of the Globe-Ray r~ 
gion, proved on microscopic examination to be a fresh horn­
blende andesite with glassy groundmass. This flow or part 
of the flow is at least four hundred feet thick and forms the 
top of the mountain." , 

67 ... 

South of RedRock Pass, between Sycamore and Slate creeks, :the 
volcanic rocks have a total thickness of not over 700 feet. Here a wen-

, stratified, brownish tuff, probably andesitic in composition, is the low­
est meillber of the volcanic series observed in the vicinity of this pass; 
but, as the basement upon which it rests is not exposed, other flows 
may occur beneath it. This tuff is apparently present only on the west 
side of the pass, dips to the southwest at ,a low angle, and appears to 
fiU 'a depression in" an older topography. Above this tuff are flows of 
a light-colored biotite andesite with a thickness of at least 300 feet. 
On the east side of the pass a gravel rests on the eroded $U'face of 
these flows. ' 

In the lower portion of Slate Creek is an'. exposure of olivine basalt , 
intercalated in tilted conglomerate. The flow and conglomerate dip to 
the east at about 15°. Cliff sections along the stream show the basalt 
to have a thickness of between 80 and 100 feet. The rock is rather 
dark in color and very fine-grained, with olivine as the only mega­
scopic mineral. This basalt has been thoroughly shattered and the frac­
tures filled with innumerable veinlets of calcite. 

The ,·olcanic rocks in this region are a part of the extensive lava 
field occurring to the northwest of the ~Iazatzal :Mountains. In this 
region. as in many other parts of the State, the volcanic rock~ are 
probably of Tertiary age; and the andesites are undoubtedly older than 
the basalts exposed in the banks of Slate Creek. 

, ORE DEPOSITS . 
At the time of Ransome's visit, in the autumn of 1914, very little 

development work had been done; and, although considerably more 
underground development work has been completed since then. the 
deposits are still to be considered as prospects rather than developed 
mines. ~~veral new groups of claims have been located in the last few 
years, but only location and assessment work has been done on them. 

The distribution of the groups of claims loCated for cinnabar is, 
shown in Fig. 12. An ihspection of this map shows that there are 
three distinct belts or zones of, mineralization: The Alder Creek belt; 
Sycamore Creek-Pirie :Mountain belt; and the Slate Creek belt. In 
general, these groups o_f claims ' closely parallel the schistosity. 

. . :l~ " .. 
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been developed. Further development work may demonstrate that ore 
bodies large and rich enough to work occur on the ground. 

ECONOMIC POSSIBILITIES OF :MAZATZAL DISTRICT 

In discussing the economic possibilities of the district Ransome1 

states: 
' ''Not enough mining work has been done at the time of 

, visit to detennine whether the quicksilver deposits of the Sun­
flower district are susceptible of profitable exploitation. The 
geologic facts of occurrence and the sampling by ?vIr. Hutch­
inson indicate that the parts of the lodes of minable dimen­
sions now exposed to view carry no more than 3 to 4 per cent 
of quicksilver at the most, although exceptional stringers here 
or there which might be sorted out from the broken ore are of 

'much higher grade. To obtain a 3 or 4 per cent product­
, ; that is, $60 to $80 ore at present prices-considerable sorting 
, would have to be done, with rejection of three-fourths or 
more (>f: the rock broken . . The chances for obtaining consid­

:' ,: ; ~rable quantities of 2 per cent or $40 ore with only moderate 
' . , ,, " \: : sorting appear to be good. 

:. ; ,>,::\\/+~:;~:~i: "Although costs are probably lower in California than , in 
:: ;:' ;/' ;X~:f.I~Jf~\:};/Arizona 'the situation of the New Idria mine is comparable 
.':' : . . ' -~. ~: yo.1 ,..{ ,!';': .. . ' \~n ' 

h : ;~: i}~,:;(t.\\with that of the Arizona deposits in that the mine has a 60-
~ " :/:~h:~~t;i\S~;f~~:icuile wagpn haul to the nearest railway. :Mr. Hutchinson's 
; ;',\: '{:/~~~l~~~i;{~~pnpling~ ' , while thoroughly reliable. was only preliminary to 
:\f?rH;~;i~~:f:t~~ipossible work and was rendered difficult by the lack of devel-

"';:'::) ~ :,:, opment. Before the deposits can be appraised at their prob­
, able value additional sampling will be necessary. This sarn­
, , piing should be directed particularly to the estimation of the 

probable available quantity of ore of the minimum grade that 
can be profitably worked without sorting. To what width, for 

, example, can a lode be mined as a whole to get ' a 1 to 2 per 
, cent ore and how much of such ore can reasonably be consid­

ered available? 
"Facts that promise well for future exploitation are the un­

doubted persistence of the lodes for long distances over the 
surface and the lack of any evidence of decrease of tenor with 
increase in depth. Too little has been done to prove that the 
lodes continue downward without diminution in quicksilver 

'Ransome, F. L.t Quicksilver Dtposits of the Mazatzal Range, Arizona: U. S. 
Geo~.Survey Bull. ~, p. 127. 
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content. and it is generally recognized that quicksilver ores, 
as a rule. are not deposited at as great depth as some other 
ores. Lindgren ( Lindgren, \\'aldemar, Mineral Deposits. p. 
472, 1913) states that no quicksilver deposit has been worked 
to a depth of 2,CXX> feet below its outcrop. On the other hand, 
the work already done on these deposits gives no foundation 
for a belief that the cinnabar is less abundant at moderate 
depth than near the surface." 

Since ~Ir. Ransome's visit the ore has been opened up on the , Rob­
bins Group. The best exposures of ore that were exposed on the Sun­
flower Group at that time have either been mined out or further devel­
opment work has proved the ore bodies to be of small size with no ap­
preciable vertical dimensions. The mineral showings disclosed by 
recent work on the ~Sunflower Group by the Arizona Quicksilver Cor­
poration appear more promising than previous discoveries. and there 
now appears to be a possibility of opening up ore bodies of larger size. 
The open-cuts and the tunnels being run on the Go-By claim in Octo­
ber, 1925, indicate the probability of findi~g a fair-sized ore body of 
medium grade. However, the work done to date has not actually 
blocked out any ore. 

The discoveries of cinnabar made during 1925 in the Slate Creek 
part of the :Mazatzal district look more encouraging than surface dis­
closures of ore elsewhere in the district. Cinnabar has been found 
over a distance of 4 miles along Slate Creek and it is quite likely that 
other discoveries will be made. Remarkable results have been obtained, 
considering the short time the ground has been prospecte4. 

The discm-eries of disseminated quicksilver ore on the Pine l'.foun-. 
tain and i\fercuria groups also add to the possibilities of the di:,trict." 
The pink color which indicates the values on the Pine ~fountains and 
~fercl1ria groups had pre\·iously been mistaken for iron stain. It is 
possihle that similar quicksilver outcrops elsewhere in the district have 
been overlooked and further developments are to be expected. 

OTI-IER OCCURREXCES C)F QCICKSIL\'ER 
/ ; IX .~RIZON.f\ 

RO_\DSIDE ?\II:\E 

A specimen of quartz containing many ~mall specks of cinnabar was 
shown the \ ... riters at the Roadside mine by ~lr. Courtenay DeKaI~. 
This is essentially a copper prospect. and is situated 35 miles west of 
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ARIZONA'S BACKBONE: ' 
THE TRANSITION ,ZONE 

by H. Wesley Peirce 

Principal Geologist 
Arizona Bureau of Geology 

and Mineral Technology 

Because Arizona is a land of geologic 
diversity, it is blessed with a kaleidoscope of 
~scinating landscapes. The resulting variety 

~cologic habitats is reflected in the State's 
Jsual array of flora. fauna. and land uses. 

Physiography, or lay of the land. because 
of its wide impact. is a fundamental aspect of 

the earth and its political subdivisions. For 
more than 80 years, geol09ists and geogra· 
phers have been defining and redefining 
Arizona's ' basic physiographic attributes. 
Peirce (1984) reviewed these schemes and, 
based upon an updated geologic understand· 
ing, suggested further modifications. Whereas 
all schemes recognize that Arizona contains 
tWo of the major physiographic provinces of 
the western United States. they differ.on how 
to define a boundary between them. One of 
these large provinces, the Colorado Plateau 
(CP), occupies parts of four states. including 

Figure I. A ,.,OUt/WI!.lj l'it :w into thC ' /TI0WlldiTlou.'i 
, It-rriJi" of tfll' fiLl".,ition lone (rom the edge of the 

CU/llldd(ll'ldlt:d u 1)/()( ,'ifll L' ({\'1o!lo llo ll Rim), 

the northeastern half or' Arizona. The other, 
the Basin and Range (BR) province, involves 
eight states and occupies much of the south· 
western part of Arizona. Most geologists have 
not continued to supPort this simple bipartite 
subdivision in central Arizona because they 
do not believe that it conveys the true nature ' 
of the central part of the State. The answer 
'seems to be the recognition.of a transition. 
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Fiyurc J (Lop right). 1,0.lti"'1 "",/I" ''''..t :·;,, ,."", nlltl..,/ /"""'""i, "" :1 1, '" ;' :. /':, .'(' 
/ 1 1(( ·",d 1'-/,1/.11/,,/ Pt ·"Io. , IIJ, ·,'i"'''· .... 1 J ~ ,,,,/ III tI" , {,,,,,\I',, ' II / . ,1/, ' ", / "~,~,, I. , ! ! I :, ' ., . 1(.1 

",1. "" lit ,' ,1o.111,fI, · ell "i~/' I / , i .. (",/I,in"1t' ',,,,, ... ,/i,, ,, / . 'II,' 

Figure 4 (hoLlom right). A llortlh'ri!J ,{I;,"tL'. i,,/,. II" , IiLII"II" .1I /(\/11 """II/! :< / """'/11.(11) 

1 •. lk . · (lfl /IIt , \,,/1 H/l'(.'f, 11t~ · 'iupo ·,--:Jil'iI(j ,.,/0 .'IIU lid,' (/, I/"hl , ",,/0', ../11,/ I : ,,,- , n ,t//t, 

(d/ 'I ·"liI'I/ , 1.161/I'dl ,,, Ihl' 'illllll"'''I'(lt'(L:;;Jtl / t///oIl MI'lIfI/."", 1I"' ,U>t:ksdl'flfl' 
M,1/..lI/<.I/ M( )/lnl,ltrh <111' dlr/'/II.f/ 19( ' (,lcll '" /t/ll'1/'1I 11/ :"" -
Peirce (1984) suggested that an expanded. 
formally defined Transition Zone (TZ) be 
considered in subdividing Arizona physio· 
graphically (Figures I and 2). This article 
assesses the importance of the TZ and suggests 
that it be recognized as one of the State's three 
basic physiographic subdivisiQflS: : " 

Definition and General Characteristics 

Any definition of the TZ must consider the 
two major provinces that flank it; The classic 
CP and BR provinces differ markedly in their 
geologic and topographic attributes. Simply 
put. the BR region has been se.verely broken 
by geologic processes, whereas the CP region 
has not. This contrast can be ~asily observed 
on any State map that depictS ':geology or 
topography. , " 

The TZ trends northwest and. its northern 
boundary with the CP is the ~gollon Escarp· 
ment, commonly known a's '~the Rim." Its 
southern boundary with the ' BR country is 
marked by the interface of extensive bedrock 

osures with extensive, low~levation. allu· 
~ ...... desert basins or valleys. The TZ embraces 
an estimated 18,000 square miles, or about 

2 

16 pt'r<': t:'nt of AJILOrld , It i'j 350 miles in length 
and dVer<1qi.. .. ~ 50 miles in width , It extends 
trom tht· (Jrimd Wdsh Clift., m'di" Lake f.\>ad 
to the New /"v\~;I(ICO bordt'r dnd incorporates 
portions of ,"" OhdVP. Ydvdpai , Gila. M,ari~opa. 
Ndvdjo, (Jr L1hdm, iJnd Greenlet! Counties. It 
includes whdt hd'::J ht~en illforrTl~lIy called the 
central mountdln region. Its hiqhest point is 
Mawtzal Peak dt 7.888 feet dbove sea level 
(Figure 3) ,and Its lowest is about 1.500 feet 
near the confluence of the Verde and Salt 
Rivers, ' 

A1thou~Jh much of the TZ is more than a 
mile high. its average elevation is intermed'iate 
between the hioher plateau rim and the lower 
southprn dt:'sert basins. Thf' topography is 
magnificently diverse and fedtUrt,·S deep can· 
yons (Salt Riverl. high peaks (Four Peaks: 
Figure 4). and d myriad of interspersed mesas. 
valleys. and small mountains" Because it 
contains topographic aspects of both the CP 
and BR proVinces. the TZ actually bears little 
resemblance to either. 

The TZ is the surface·water province of 
Arizona (Figures 3 and 4), TIle r--bgollon Rim 
is a drainage divide and topographic impedi· 
ment that. together with the TZ. stimulates 

precipitiltion by forcing the prevailing northerly 
tlows of warm. moist ' air to higher. cooler 

~ elevations. Much of the precipitation (rain and 
snow) frorn ' storms fdlls within the TZ drain· 
age area. where surface runoff is augmented 
by immediate rainfall and snowmelt or by 
deldyed runoff (spring flow). The TZ. bein~ 
largely a region of bedrock and steep stream 
gradients. tends to promote surface flow and 
inhibit wholesale infiltrdtion into the subsur, 
face. Consequently. rapid rises in streamnow 
are the dominant natural ' hazard. Phoenix 
stands in a low desert basin that is bisected 
by the Salt River. the major drainage in the 
adjacent TZ. Plans are being made to create 
additional nood·control reservoir capacity 
upstream in the TZ on both the Verde and 
Salt Rivers. These surface waters also provide 
recreational outlets. Thousands of boaters. 
swimmers. and fishermen take advantage of 
TZ waters every year. The zone contains six 
large reservoirs, including Roosevelt Lake. 

) 

) 

Arizona's largest self-contained water body, '.) 
The contrast of the TZ with flanking region. . 

is also expressed in the vegetation ( University , 
of Arizona, 1963). Chaparral and juniper· 
pinyon·oak woodland. typical of intermediate 
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elevations, ' are' dominant. Ponderosa pines 
occupy"islands of higher elevation and desert 

.. scrub occurs in small areas of low elevation. 
Because of limited soil distribution and water 

(
"" "tvailability patterns., agriculture is negligible 

I the TZ. Cattle ranching, however, is 
significant. ·;· ': , ...... . ' .. 

Wildlife populations, taking advantage of 
TZ life·supporting attributes, also tend to be 
distinctive. Some of the best bear habitat in 
the westem United States is found in the lZ. 
and Arizona' s largest antelope herds thrive in 
its northwestern section. fv\>st of the bald· 
eagle nesting ~irs in the State take advan· 
tage of riparian strips along its perennial 

. waterways. An otter reintroduction program 
by the Arizona Game and Fish Department is 
underway in the lower Verde River section of 
the zone. . 

Rock and mineral attributes of the TZ are 
unique in several respects. The TZ. as will be 
explained later, has the most extensive display 
of Arizona's oldest rocks, rocks that give the 
region much of its bold character. In Arizona a 
type of or(' deposit known as a "massive·sulfide 
deposit" is associated only with these oldest 
'Precambrian rocks, which are about 1.8 billion 
years (by) in age. Unlike the more famous 
porphyry coppers. which are disseminated. 
low·grade deposits. massive·sulfide deposits. 
such as those found near Jerome. are com· 
pact and high grade. The Verde mineral 
district. which includes Jerome. yielded ores 
(largely copper. zinc. and silver) valued at 
$3.5 billiun at today's metal prices. Typical 

(
. 10rphyry copper deposits occur at &2gdad 

Jnd near Prescott. and gold placers in the 
Prescott region attracted early interest. Ninety· 
fi~ JX'rr.t'nt of the mercury produced in Arizona 
came from a clush'r ~f mines in the Mazatzal 
Mountains district. Numerous small uranium 
nepo"ih. <.,()m(· 01 whirh werp exploitpd. arp 
known IfI the Sierra Ancha and adjacent 
regions. TIle: expanse of Precambrian rOCks~.n 
the TZ. Uleir relatiO. nship .to early growth of the 
continent. and their mineralization make them 
a tlrget for ongoing research and exploration. 

Sgnificantdeposits of nonmetallic materials 
have also been found in the Tl. A narrow. 
northwest·trending belt of good-grade. lower 
Paleozoic (which ove.rlies the Precambrian) 
limestonl' crops out in the northwest part. 
Umestone from this belt supports a large lime 
plant just east of Peach Springs. as well as a 
cement plant in the Verde Valley that today 
supplies much of Fhoenix's cement. but was 
first built to supply cement for Glen Canyon 
Dam. A Sdlt deposit in the Verde Valley was 
mined by Indians. Sorne of the highest quality 
chrysotile asbestos in North America was 
mined from the Sierra Ancha·Salt River region. 
Schist used as decorative facing stone is 
quarried near Mayer. 

Fourteen of the State's 49 wilderness areas 
are Within the TZ. In other words. ttw TZ. 
which contains 16 percent of Arizona's total 

( creage. contains nearly 30 percent of its 
wilderness areas. a proportion that clearly 
indicates this area's relative remoteness and 
unusual qualities. 
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Structural Processes 

Terrain differences are direct indicators of 
geologic differences. The State's three physio· 
graphic regions reflect three contrasting sets 
of geologic conditions. The most fundamental 
physical parameter that controls these differ· 
ences is "structure." 

"Structurl~" is a tenn that describes the 
regional arrangement and gt"Ometric shapes 
(architecture) of rock masses. Rock masses 
can be unaffected. pulled. pushed, bent. 
broken, tilted. raised. and lowered to varying 
degrees and on different scales. The older 
the rock mass. the more Iikt'ly it is to hav~' 
undergone ontO or more episodes of struc­
tural disruption . An area's structural history 
can be determined by making systematic 
observations ann intf'rpretations of rock posi · 
tions. Many geologists have · contributed to 
unraveling Arizona's geologic history; arid 
much contemporary geologic research is 
devoted to a better comprehension of its 
structural character. 

The earth 's surface features are the result 
of interaction between intemal and external 
forces. These forces operate unequally. creat · 
ing irregularities on the earth·s surface. Struc­
tural disruption causes surface highs and 
lows. Once differential elevations exist. other 
physical and chemical processes (e.g .. 
weathering. transport. and deposition) begin 
to attack the highs and fill the lows in an 
effort to regain a planar surface of eqUilibrium. 
Structural highness (uplift) brings older rocks 
closer to the surface. This is why Arizona's 
oldest rocks are so well exposed in the Tl. 

Relative structural highness car) be easily 
identified by noting the elevations Or traceablt> 
reference surfaces. One such surfdce in tIll' 
CP provinu' is the contact between the Pre· 
cambrian and Paleozoic rocks near thp 
bottom of the Grand Canyon. This contact or 
int(>rface CA" Datum; Figure 5) has bt"'cn 
penetrated in deep drill holes elsewhere 
beneath the plateau surface and resurfaces 
near the TZ-CP boundary (Mogollon f..scarp· 

ment). EJevations of this reference contact 
are 1.600 feet be/ow sea level beneath Black 
Mesa in northeastern Arizona; 3,000 feet 
above sea level at the Grand Canyon; 5,000 
feet above sea level at the TZ·CP boundary; 
and some unknown amount above 7,900 
feet at Moazatzai Peak in the Tl. The elevation 
of t.he reference surface at Moazatzal Peak is 
unknown because erosion has removed the 
overlying Paleozoic rocks and an unknown 
thickness of Precambrian rocks. The eleva­
tiona I extremes (-1.600 and + 7,900) differ by 
almost 10,000 feet. Unlike the Grand Canyon. 
where the datum is beneath 4,000 feet of 
nearly flat-lying sedimentary rock: the datum 
on Mazatzal Peak is above the surface and is 
at least 5,000 feet structurally higher than at 
the Grand Canyon. This reference surface is 
also 2,000 feet higher at the plateau margin 
than at the Grand Canyon, and at least 13,000 
feet higher at Mazatzal Peak than at the 
plateau margin. All data lead to the conclu· 
sion that presently there is a southerly rise in 
regional structure that culminates within the 
TZ. This rise exists because certain rock 
strata in the CP are warped and gently tilted 
downward toward the northeast (Figure 5). 
Geologic eVidence indicates that some of this 
tilt was imposed prior to 90 million years 
(m.y.) ago when these CP rocks were much 
lower in elevation than they are now. 

Mazatzal Peak represents the maximum 
elevation of Precambrian rOCks In the TZ. 
Even the lc)wcr surfaces on these old rocks. ' 
for. the most part, are at higher elevations 
than the same rocks beneath the CPo Overall, 
this elevational difference renders the Pre· 
cambrian rocks of the TZ structurally higher 
than those in the CP and helps to explain why 
these oldest Jocks appear at the surface in 
the Tl. It also explains why the classic Grand 
Canyon sedimentary rock sequence of Paleo· 
zoic age is absent in the Phoenix region: it 
has been eroded from areas that remain. or 
once were, structurally higher th'an the CP 
now is or once was. This condition applies to 
much of central Arizona; structural highness, 
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present in , the BR 'region, they' tt :nd to be ' dnd i-; subj(~ct 'to invpstigation of the actual ' .>raised several thousands of ted ' sorn,(~ ii ri}e~': ':>~ 

· covered by much youngpr"r0<-:k<,illdn 'in n;t· (,illlSd~) ;Jf this internal differential. .--," .. " . during ttlf' IrJ";l 95 rn,v ,A qUf'':'ti ()ri' r~'ri 1<iins"">, ·' 
CP region to the north, TIle (,OI1td( t hl'lv.een The tinw ">reH1 b~tween ··A' ~tum and howt:ver : ,wh<.lt Wd~ l.ipliftt:d wht :,n). This}; . ' 
the Precambrian rocks an'p, th~·"'t, younger .... " B ' Oc.lturn rqm'sents a missing record of ' really two qlJ~'sti()ns <md l1l'ith ~ 'r lerld.:; ihdf tn 
rocks serves only as a reference ">urfdC'e for . ',nollt son rn·. y, in thf-' Phoenix and TZ regions easyanSWf'fs. In Aril()/1U, "lith ,If)sw('r':> ('an 
interpretation.of eVt~nt., thdl h(~w hdp{wrwd wht,W elll Pal. 'OIOIC: <lIld f\'\esozoic strata are not be found ill IIIf' CP province: rdther, they 
since the developnwnt ofthesf' yourigf'r . db<;ent. 'Nhere Uli,:> Illi..,s;ng record prevails. ,i" rTlust ~ .::.ouqht in Jdjdccilt r<.:gions, ~ ;~p(:(idlly 
rocks C'B" Datum. Figures 5 dnct.6f ~ :. :'~"" . . there is no 'sirnpre Vid,Y ()f recortstru~ting all of .. ~'~ 'the ··fZ. ll1t:'~ .·rz. a's dt S(_' U~Sl~d .t?c1riier:.'was 

One of 'the dldracteristic'> ' (jf 'the BF< tht:stru<.turdllTl()vt~rrwl1ts that have ~affecteduplifted mort: tJldrt thl~ CP: the "whdt " (lues'_: 
provirice is the expanse of low~it~vdtjl)n dt~~rt HIe very old crystdllirlt' rocks, The only con· .' tion mu'>t tht:rdurt:' IIlclude t.he TZ dS '\vdl. . 
valleys or basins, Drill sample') dnd other elusions to be drawn ht~rt' might be these: ( I) The TZ, dS alrl~ddy "itrJted , rontdin';d com'· 
information indicate that . deer> structural '. in the CPo the older "A" Oiltum was tilted so plex and fuscinatin~.J t~rosinndl history that 
basins commonly underlie the low ' desert thilt structural hiuhrwss prevailed to the south; necesSarily reflects a complex hi~tory of stru(-,.:: 
surfaces', Relative to the TZ. th~se bdsi~s are ' . . .and (2) "B" Datum shows that there is tural movement. An erosiondl histoiy'.' such ' 
downdropped along faults, ' AVdilahle data . cOIl'liderable diff(·rential elevation, much of ' as one that is reflected in th~: ' Sellt River 
indicate that downdropsof 6.000 to 8,000 which is caused by faulting that leaves the TZ . drainage system, might ' be related to the 
feet are not unusual: displacement ';nay be as structurally high relative to the nanking basins major regional uplift that drove the seas from 
much .as 10,000 feet in some areas, Paradise in the BR province, The net result of geologic · Arizona and left the oysters high and drY, 
Yaney north of Phoenix. for example.repre ' history has been the creation of a TZ. which. Much of the salt River flows within the TZ. 
sentS a BR basin adjacent to theTZ, A drill because of its structural highness relative to .This drainage system can be divided into 
hole 'at the ' north end of the basin was the ' CP and BR province hasins. features segments that differ markedly 111 terrain 
stopPed abo~ the younger refereri~~e datum extensive exposures of Arizona's oldest rocks characteristics, The 18:mile·long segment 
at an elevation of 3.676 feet be/on' Sea level. ' (Figure 5), between Canyon Creek to the northeast and 
To the north near Carefree. the outcropping Lake Roosevelt to the southwest. in which the 

· 'datum at the edge of the TZ is at an elevation river nows southwest. is especially intriguing, 
· of 2.500 feet aboue Sea level (Figure 6), The . Erosional Events . Relief between the river and the regional high 
minimu'm structural differential of these tWo . ~ . ' ... . ' . '. point in the adjacent Sierra Ancha (Aztec 
points. therefore. is about 6,000 feet. with the T~o basic proces'ses create differences in ' peak· 7,694 feet) is about 4.700 feet.: ThiS. is .. ) 
• ·0 floor as the low point and the TZ land elevation: (1) structural processes, or 'more than the relief in the Grand Canyon '-

.:rop as the high point. The causal mech' the differential movement of rock masSes, as . EJ Tovar on the south rim . . ' .. ', . ,' ',:.",' '. ', .... : 
,'. :. ,anism for this structural disruption is faulting, . '. discussed earlier: and (2) erosion, which . . Upstream from Canyon Creek is the ,more . 

,", . 'Aminimu,m differen~al of more than 11.000 causes local land·surfacedifferentials. The familiar Salt River Canyon ' segment that ,is 
'~.;::~.'.~~: ·t. .' ~ ...... .. . ~ '. , .' ,_ . . : .... : .. }~ • . 

! • .. .'.":. . .. ~ . '::~,::.<':.: \ .. : " ; . ~. " .' . . 
. . 
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crossed by State Highway 77 between-Globe 
and Show Low. Because of the low width·to· 
depth ratio. this pOrtion is impressive com· . 
pared to the Sierra Ancha segment. which 
has twice the relief. but is also much broader 
,Figure 7). Why are there such foml differ· 
ences in adjacent segments of the sa~e 
river?: they have contrastin~.l pre·SaIt River 
geologic histories., Evidence now indicates 
that the shallower and narrower west·trending 
Salt River Canyon segment was carved by 
the Salt River 'since 12 my ago. In contrast. 
the deeper and broader southwest ·trending 
Sierra Ancha segment has d notably earlier 
history of canyon-cutting (prior to 30 my 
ago) by a river that draint ~d toward~ thp 
northeast - 180" opposite to till' present flow 
direction (a view first expressed by Peirce. 
1982). 

The ground work for establishing this idea 
of paleotopography in the' Sierra Anchil 
segment was actually laid by N. H. D::1rton 
(1925. p. 229. 230), a most Jwrceptive fif'ld 
neoloui~t. Although hl' d early didqrdmmed 
tht· critical tactors. -hI" did not discuss or 
othl-'rwisl' dcknowled~jt' thl 'i r implic ation,>. 
ukewise. although Wilson and others ( 1959) 
dearly mapJ:>t'd pail'oe anyon n: lalion,>hlJ)s . 
they never cwknowlt.:dgf'd or discussed th"m 
The only explanation for tht'sf' uninkrprt'tt·d 
observations s('cms to hI ' tl1dt tilt'')' Wt'!t' 
subordinatc considf'ration'-. dt tl)(- tirm· . Had 
tlWSt ' gpologish hdd till' ht 'rll'lit of pr'-'St.: n~ · 
day aq{'·ddtillu tt'( hniqllt'~ . II\('y would ~rob 
ably havt' grac.,pt'd tht, drltiqlJlty bdlllld the~' 
reiiHionships and thu~ bpt'l! lI1o r" illl~r('s'>I'd 

with their own findin~1"" Th , irnportdllt ,-,trll( 
turill implications uehillJ tl1l''>(' ilnd SUbSl' 
qUf' Il! t)bSt-'f\'dtion~ ~f(' rt ' \ " 1 'WI'cJ bdow 

llw ('ontra')t hH~'.,iI ' ! ·1l th, ' Si, 'rrd ,A.nchd 
dnd Scll! Rivl'r Cmyoll ':-ol'qlll!'nh is shi.Hph 
dt'til wei by tht.' sli r; hti\ Wt " ,! (I f f10rthtrt·ndinq 
Call\(Hl Creek h1U1t lFiIJurl' / ) Flflndl \ 1962) 
has sllown that thplt· wt'rl' dt It~ dSt two l 'pi· 
~odt'~ of mov(,n1<:n t alo nq Hh' Canyon Cft 'l~ K 

Fault, ('iKh with an oppositt · ~cnse of mow· 
nwnt rl'latiw' to the otll, 'r, lhl : early moVt' 
men!. before 30 m ,y. atJo. ' di~('l1 till' wvst 
side (r<"liltivt~ to tht: edst) ,,>(:\,.,,<11 thoU5<jnd., of 
fecI. 111is early movcmvflt prCJrn()!t~d dlH)ut 
4.000 ted of canyon (UItIl)lj l ' r"I ':,ion on tht· 
hiqlJ Wl'stprn block dnd ddirlt'd tht dllu .. ·,trdl 
southeastern cdqv 01 ttwSi t.' rrJ .A.wbel '->t 'q , 
mt'nt (~7jgUrt~ 8A).-nlis dr,lIIldlJf ' f1ow{,d Ilurth 
eastward from ttw high bl()lk tow,lId::. the CP 
province. \Vhetlwr or not it drdined onto tilL' 
CP remains an t'lusivt' point uf rt'SE-dr l' ll. 
Nter til<' canyon was incised . latpr move 
m ent d/()/)Jlcd the Wt'stt'rn bk)( K (reldtivt.' to 
the Cdst) sevprdl thou~lld It-'I,t to its prt'~('nt 
position, whert' ws,tigt''> 01 ttll' earlv (anyon 
could b<' preserved dnd the rlt'w southwl'st(: rlv 
flowin~1 Salt River could "stdbli"h itself. TlH~ 
lilter droppinU of tht' Wt'st '>idt , Idt th(~ t~dS I 
sidt'o hi~jJi c)nd thus pr Ofllt)tt'lJ tlw younqt'l 
cyclL' of canyon cuttin~J th<..lt lhdr ,lClt'nZt'':> tfw 
:nodt'rrJ Salt Rivl'r Cdnyon Sl'9f1wnt (F'~J uft' 
8B). 

Such ups and down~ of the land suri<Ju', 
though sometime':> ditti~ ult to document. drt' 
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not unusual. In any given . locality. earth 
strt:>sses and tbt·ir manifest.ations vary throuuh 
time . The early indication of pre-30·m .y. uplift 
cited ' he rt~ i':> based upon local evidenn·. 
A1lhough d mur:h larger region undouhtl·dly 
undt'rv.:ent structural adjlJstment, it is not y~t 
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,/ 
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15 MILLION YEARS TO PRESENT 
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'/1. 11'1 . 1'1' ,J, ', d, '/ )11",,,, ,,,,,I . ""If ," ...tl ,"'''' "I," '~, /11, ' 
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possibl(' to delimit with cer\.dinty the larger 
zone Oldt was affected. TIll' roc:k units that 
accumulah·d in the bottom of the paleo· 
canyon are thl' same as those that overlie the 
large copp<'r deposits in the Miami, Globe. 
and Ray areas: It seern~ Ii kl'ly , therefore, Olat 
the uplift -erosion episodl' thdt produced the 
paleocanyon rndY havt' abq caused t1H.~ 
unroofing of th('SC Of(' deposits Young ( 1982) 
postulates that 180 mill'S to thf~ northwest 
ottwr T7 Ixllt ,()( tlnyon~ . disC) with 4.00() leet 
of rl 'IIl'f , were eroded by north -tlowing drain· 
agc'. Datin~ methods indicdk Oldt these paleo ­
canyon~ and tht' SielTd Anchd segrnent arc 
similar in a~J('. Such evidence suggests that 
the TZ Wtl s once even structurally higher 
than it is today and tiM! it has founder~d 
since its heyday. 

This structurdl inforrnation frorn the TZ 
enable~ turther interpretation of the oyster 
fossib at 7.000 teet along the southern edge 
of the adjaceni CP province. It seems probable 
that Owir structural position was influenced 
by an uplifting event that induced canyon, ' 
cutting in the TZ during and after formation 
of the youngest of the nearby copper deposits 
(59 my ago) and before rock units began to 
accurnulatt' on the irregular erosional surface 
30 my ago 

Conclusion 

A Transition Zone. in ont.' form or another. 
deserves to'be recognized as one of Arizona's 
three basic physiographic subdivisions. Pro· 
portionally.its contributions to the State 
(water, wikllife, scenery, wilderness. recrea· 
tion, rT1inc·rals. etc.) far exceed its size. Its 

5 



DEPARTMENT OF' THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 

TO ACCOMPANY MAP MF'-1573-A 

MINERAL RESOURCE POTENTIAL OF THE 
MAZATZAL WILDERNESS AND CONTIGUOUS ROAOLESS ARHA 

GlL~ MARJCOP~ AND YAVAPAI COUNTIES, ARIZONA 

SUMMARY RI::PORT 

By 

1 1 1 et.e.t« T. Wrueke 1 Sherman P. M~ • ClAy M. Coow,y • 
Clarence R. ElJ.ia , Dolores M. Kulik t Calvin K. MOllS , 

and Gwy I ... Raines 

STUDlES RELATED TO WILUl::lUH:SS 

Under the provisions of the Wilderness Act (Public Law 88-577, September J, 1~64) find the Joint Conference Report on 
Senate Bill 4, 88th Congress, the U.S. Geological Survey Itnd thc U.S. Uurellu of Mines have been conducting mineral surveys of 
wilderness and primitive areas. Areas officially designated as "wilderness," "wild," or "canoe" when the act was (Mssed were 
incorporated into the National Wilderness Preservation System, and ~me of them are presently being studied. The act provided 
that areas under consideration for wilderness designation should be studied (or suitability Cor incorporation into the Wilderness 
System. The minertll surveys constitute one aspect of the suitltbility studies. The tict directs that the results of such surveys lire 
to be made available to the public and be submitted to the President and the Congress. This report discusseoi the results of Il 

mineral survey of the ~al..atzal Wilderness (NF3048) 8.lld Mazatzal Wilderness Contiguous Roadless Area (3-{)16) in the Tonto 8.lld 
Coconino NAtional Foreqts, (jils, Maricopli, and YavRplli Counti~, Arizona. Mazatzal Wilderness was established by Public Law 
88-577, September 3, 1964. The contiguous roadless area WItS classified as Ii further planning area during the Second l{oadless 
Area Review and EVAluation (RARE !O by the U.S. Forest Service, Junuary 1979. 

SUMMARY 

Small qlJunlitics of gold, silver, flnd copper have been produced from the M8Z1ltzai Wilderness. The wilderness has II high 
potentilll for gold, silver, IlI\d lead re~urces in veins in the vicinity or the Story mine, 8 high potential (or silver and t'oVper 
re~urccs in vein deposits near Copper \1ountain, It moderate potential for silver, gold, lind <-'Opper in vein deposits in one urclJ 
along the eastern border. and 8 high potential fOf copper in vein deposits Ilt Mineral Creek. The Copper ~ountain woea, the area 
of silver, gold, and copper vein deposits along the eastern border. and the ~inerf11 Creek area ROO hlive a low potential (or copper 
in massive suICide deposits. Two additional areas in the eastern IUld northern parts of the wilderness have tI. low potentull (or 

copper in vein lind massive sulfide deposits. TIle wilderness has It high potential for copper in massive sulfide deposits ulld ti 

moderate potential for copper in carbonate veins at Copper Camp Creek. An area east of the Mal.atz.al Wilderness has It high 
potential for gold re~urces in rocks that also occur in the wilderness, though no gold was found in these rocks in the wilderness. 
Three areas in the southern part of the wilderne!lS have high, moderate, and low potential (or mercury resources. A low potential 
for molybdenum exists west of the wilderness in three arellS, two of which extend into the roadless area and the wilderness. The 
central part of the wilderness has occurrenees of tin, but little evidence of a resource potential (Of" tin. Two areas southwest of 
the wilderness have low and moderate potential fOf uranium, and one of these areM extends into the r08dle!lS !irea and the 
wilderness. No evidence of a potential for fossil fuels was identified in this study. 

lNTRODUC110N 

'The Mal.atzal Wilderness and the contiguous r08dless 
area are located in the Tonto and Coconino National Forests, 
west and southwe~t of Payson, and are almost exactly in the 
geographic center of Arizona (fig. 1). This is a region of 
relatively small mining ;districts and few mines, . but 
oecurrenc:!eS of many dirr.en~ metals are widespread~ ThiI 
report documents. thege010lY,mining activity, and mineral 
potential o( the Mazatzal Wilderness and adjacent areas and 
discusses long-known, as weUa newly discovered, mineral 
occurre~s and the~bWty of undiscovered mineral 
resoUi'ces. ' . . . . .. 

Investigations summarized in thil report were 
eondOOted in the field by the . U.s. Bureau of Mine. ,and the 
U.S. Geological Survey, ptlneipally in 1979-1980. A (ew areu 
were studied brieny In 1981 and 1182. The Bureau o( Mines 
examined minel, prospects, mineral claims,and mlnerall~ed 
area and searched mini", reeordI. . The Geologioa1 Survey 
conducted geOlogic . mappinc.'; pochemical sampllnc. remote­
sensing studi .. , andreophyslC&l examinations. 

1 U.S. Geologtcal Survey 
2U.S. Bureau of Mines 

Physiography 

The Mazatzal Mountains constitute the dOIT.inant 
physiographic feature of the wilderness. 'll\e eastern slopes 
of these mountains rise steeply from about 3,~OO ft in 
altitude along the vaUey of Rye Creek east of the rs~e to 
7,903 ft at Mazatzal Peak. To the west, the rtinge slopes 
steeply · (rom the crest, then more genUy along the lower 
nanksto the Verde River, one o( the maln drainage channell 
o( Arlzona~ In the northern part o( the wilderness, the East 
Verde River, a tributary or the Verde, occupies a deep canyon 
that seperat" the Mazatzal ·Mountabw frommesa.s to the 
north. The. lowest perts of the wUdemeal have altitudes of 
about 2,200 ft and are located near Bartlett Reservoir in the 
southwe.tempart of the area studied. 

GeolO(lc .. tUnc 

The MuatW "'~taina Ue at themarrtn of the Buin 
and Rance physlOcriPldc. province tn a re(ion of Arizona 
where the mountain ranees .... about u wide u at wider than 

• ':0' 



the intervening bMlns. The Mogollon Rim, which deft"" the 
80Uthem physiographic border ot the Colorado Plateau, ls 
about S ml north of the Mazatul Wilderness. Paleozoic 
rocks, extensively exposed along the !'.1ogoUon Rim, have been 
largely eroded (rom the wllderne~ 81ld ro&dless areas. 'The 
few remAining masses o{ Paleozoic rocks in the wilderness 
rest on thick sequences of mostly steeply tilted stratiCied 
Proterol..oic rocks and on Proterozoic granitic rocks. These 
rocks Me similar to Proterozoic layered and intrusive rodes 
exposed widely In central Arizona eft!t Rnd northwest or the 
wilderness. Tertiary volcanic rocks elCpOSed within the 
wilderne~ are at the soutl' . .:!m end of fl large volcanic C1eld 
that extends north and northwest tOf' more than 100 mi in the 
western pRrts of the Colorado Plateau and adjacent areaa of 
the Basin and Range province. 

Mining activity 

Prospecting has been conducted intermittently in the 
PIlYSon area, including the :'-1azatzal Wildernew, since the 
discovery of gold near Payson in the 1810's. Within t.hfl 
wilderneS8 and contiguous roadless area, gold and silver were 
the object of prospecting activity before World War n (Lausen 
lind WHson, 1925) and may have been mined In small 
QURntities (rom several deposits. Pew records sre available 
(OC' this period. Sporadic expl~atioo (OC' precious and base 
metal., ~ince World War n has resulted in the production of 
small amounts o( copper, gold, and silver in the wilderness. 
Within 8 few miles of the southeast corner of the wUdetne., 
mercury was produced at several mines {rom 1913 to the 
1960's (Beckman and Kerns, 1965), and exploration continued 
Ilt Il low level o( activity to 1979. Ore containing co~r, 
gold, lind silver was mined in areas immediately east of the 
wilderness in the period 1938-1956. Uranium occurrences 
ncar Uartlett Reservoir were revealed in drill cores In the 
1970's. Exploration Cor gold was being conducted a few miles 
southwest or Pay!JOn In 1980. 

GEOLOGY, GBOCHBMISTRY, AND GEOPHYSICS 
PERTAINING TO MINBRAL RESOURCE ASSESSMBNT 

General Geology 

The geology of the M8Z8tul Wilderness and contiguous 
roftdless area was mapped during this study and is shown on 
the accompanying 1:48,OOO-scale map and on figure 2. The 
only previous description of the geology in the wilderness 
(Wil~n, 1939) is of the ProteroZOic rocka In higher parts of 
the MazatZal Mountains between Cactus Ridge and North 
Peak. Ludwig (t 973) mapped the geology o( the mercury 
district, which is mainly outside the wlldemes south or 
Cactus Ridge. Part of this mapping Is Included in the 
geologic map that accompanies this report. 

The oldest rocks or the Mazatzal Wilderness and the 
surrounding area consist or sequences or F.arly Proterozic 
sedimentary and volcanic stratified rocks Intruded by gabbro, 
diorite, and alkali granite. Theae rocks In tum are overlain 
deposlUonally by Early Proterozoic sedimentary strata. The 
aggregate thickness of the Proterozoic stratified rooks fa 
61,000 ft. The Proterozoic rocka locally .... capped by 
Paleozoic strata or they are partly buried by Tertiary 
volcanic nOW! and Intel'ltratitied sedimentary rocks. . 

The oldest of the Early Proteroaolc rocQ In the 
wUderneaa may be the struct\ftlly t!'llmented ItraUtled 
Hquence ot mafic ... ¥Olcame non, plUow bualt., 
volcaniclastic rooQ, graywacke, minor rhyolite, juper, and 
siltstone exposed on the east nank or the Mazatzal 
Mountail1ll, along the Eat Verde River, and on the IOUth rim 
ot Buckhead Mesa. Thla stratigraphic Menion is about 26,000 
tt thick and is intormally reterred to here u the Eat V.-de 

River ~quence. It i.!J tho~t to be older than the Early 
Proterozoic Alder Formation and has lithologic similarities 
to the older 0,740-1,760 m.y.) Yavapai Series in the 
Jerome-Prescott region (Anderson and others, 1971; 1.. T. 
SUver, oral commun., 1982). A correlation with the Yava~i 
Series is not clearly e~t8blished. 

Proterozoic rocks o( two stratigraphic sequences, each 
about 3,300 rt thick, crop out nettr the confluence of the 
Verde River Ilnd East Verde River in the northwestern part or 
the wilderness. One sequence, consisting of siltstone overlain 
by rhyolite conglomerate, rhyolite, and andesite is exposed in 
the Limestone Hills and rests in apparent confOC'mity on the 
East Verde River sequence described above. The second 
sequence occUr! to the west in the vicinity of Squaw Hutte 
and Is composed ot graywacke, quartzite, and rhyolite. A 
contact between the two sequences has not been found. Both 
or these sequences have rocks similar to the upper part ot the 
Alder Formation and the overlying rhyolite, and to the 
rhyoli te that Is widespread in the eastern part of the 
wilderness benea~h quartzite. Both sequences are weakly 
metamorphosed to the greenschist facies and are largely 
uneoliated. 

Diorite, gabbro, and minor syenite of Early 
Proterozoic age occur as small intrusive masses in the 
Proterozoic stratified rocks in the Limestone Hills in the 
northwestern part or the wilderness, and as a large complex 
east or the wildernes3 between Buckhead Mesa and Rye 
Creek. These rockll contain a few large inclusions of 
metasedimentary rocks in the eastern pert or the area outside 
the wilderness. 

Sedimentary and volcanic rocks or the Alder 
POC'mation, including (elsic porphyry sills, are exposed in a 
tightly appressed syncline along the southern margin o{ the 
area. The formation comprises weakly to strongly (ouated 
sandstone, graywacke, shale, conglomerate, rhyodlicite and 
rhyolite tuCfs and nows, and subordinate mafic volcanic 
rocks. These rocks are metamorphosed to the greenschist 
facies of regional metamorphism. According to Ludwig 
(1973), the (ormation is entirely volcanic or vf'lcanogenic in 
origin. He estimated the thickness of the formation to be 
about 18,000 Ct. During the present study an additionai 5,000 
(t or strata were {ouod in the wilderneS8 beneath the rocks 
mapped by Ludwig. Ludwig (1973) described the Alder 
Formation as con(OC'mably overlain by the Red Rock Rhyolite 
or Wilson (1937, 1939), a thick (mOC'e than 3,000 tt) sequence 
o( alkali rhyolite, predominantly 'ash-now turr. The Alder 
Pormation is in contact with other Proterozoic rocks or the 
area only along the northeast-trending Sheep Mountain 
fault. LithologicaUy the Alder P~mation is dissimilar to the 
East Verde River sequence, and regionai relations suggest 
that the Alder Formation is younger. 

The eenli'al part ot the Mazatzal Wilderness is 
underlain by a large complex of alkali granite and granophyre 
that Intruded the East Verde River sequence and the gabbro­
diorite complex. Regional relations indicate . that the granite 
800 Is younger than the Alder Formation. . Granophyre is 
widespread in the wilderness and was emplaced as hUge sheet­
Uke bodies high In the alkaU granite complex. The cranite 
contact dips shallowly northward · beneath stratlCled rockJ or 
the East Verde River sequence, which are intruded by dlk .. of 
tourmalintH>earing rhyoUte porphyry that probably are 
related to the alkali granite. The &J.kall gr~lte is thought to 
correlate with granite tor which an apparent are ot 1,130tU 
m.y. we obtained by L. T. SUver (Conway, 1916) from a 
sample collected 3.$ mt eUt-northeast of PaYton. . 2 

A quartz monzonite porphyry crops out in a 2.5 mt 
area at Tangle Creek on the west border ot the area, just 
outside the wildernell and adjacent roadl_ area. This rock 
type appeart to be more caleta . than the UIOClated a.1kaU 
l1'anlte and diff .. In pochemlcallipature from the alkali 

3 Anderson and othel'l (1911) pocraphicaUy .... tr1oted the Alder Group to ita type 10callty in the Muatul MCMltaiJw. The 
unit .. here reduced In rank to Alder Formation Ilnoe It contalnl no tormationa. Furthermore, the .. of the unit II hen reviled 
(rom Preeambrlan to Early Proterosoia baMd on Pb-U dat .. or l,130t20 m.y. from metavolcanic rocks u reported bf Ludw1r 
(1913). 
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granite in havi~ anomalous .... .AJIlU of molybdenum, boron, 
tungsten, thortum, niobium, and yttrium, and in having 
distinctive gravity and aeromarneUc "(Mtura. The querta 
monzonite poC"phyry is thouiht to have intruded the alkali 
granite, but the ntlative ages of theM Intrusive rocks have 
not been established, and It is not known it the quart. 
monzonite Is Proterozoic. 

A sequence of FArly Proterozoic rocks \alderlying the 
higher puts o( the Maz.atzal Mauntah. consists of alkali 
rhyoUte 8Sh-now lu(C overlain in tum by the Deadman 

fault. are the yO .... . -e"est Proterozoic structural features in the 
area studied. Many north- and northwest-trending faults are 
of Tertiary age, and some or them mqed with Proterozoic 
faults and reactivated them. The Tertiary faults appear to 
have been active &5 early &5 middle Miocene and to have 
contributed to the development o( Basin and Range 
to~aphy and structures. 

Geology related to mineralization 

QUArtzite of Wilson (1939). the Maverick Shale of Wilaoo Many of the mineral occurrences in the Mazatzal 
(1939), and the Mazat7.aJ Quartzite (WUaon, 1139). The cIoee WUderneSll appear to be related directly or indirectly to the 
spatial IlS8OOlation of the rhyolite with the upper parts of the alJc.aU granite. The gt"anlte and assoolated gre.nophyre are tin 
alkali grsnite complex and the apparent chemical a trl ni ties ot bearing. Cassiterite has been found in modem stream 
the rhyolite and granite suggest that the rhyoUte may be the sediments in areu of grelsen ronet In the granitic terrane, 
extruSive roof-rock equivalent of the granite thet lntruded although It has not been identiCied in bedrock samples. The J 
It. SlmUar thicknesses and lithologic and chemical greisen zones are composed of highly a«iciti1'.ed quartz-1'ich 
similarities suggest that this rhyolite and the Red Rock granitic rocks containing abundant quartz veins and locally 
Rhyolite, which crops out 90Uth of the Sheep Mountain fault, tourmaline and hematite. The presence of cassiterite and 
may be equivalent. This is compatible with the sequence in tourmaline and high velues of tungsten, beryllium, boron, 
Tonto Basin (Conway, 1976), where a thick a.l.k4U rhyoUte fluorine, and rare-earth elemenu in stream sediments in 
rests on the Alder Formation and Is overlain by a great areas of greisen in the granitic terrane are indicative of 
thickness o( quartzite that is simUar to the Deadman and mineralization late in the cr~tallfutlOCl history o( the 
\1azatzal Quartzites. An obstacle to this idea, however, is granite. This mineralization was followed by depo.~ition of 
the (act that the Alder Pormation, thousandl of feet thick tin, silver, copper, gold, arsenic, antimony, mercury, bismuth, 
50Uth of Sheep Mountain fault, Is apparently missing beneath lead, and zJnc In northeast-trending veins. The genetic 
the rhyolite north of the fault. Conway (1116) and Wilson reLttlonahip of this mineralization to the alkali granite is 
(1939) suggested that the Deadman Quartzit. of Wilson (1939) based on the presence of tin and mereurian, auriferous, and 
and the Mazatzal Quartzite correlat. with quartzite at argentiferous sul(088lta in veins in both the granite and its 
Natural Brl~e. SUver (1967; oral commun., 1976) dated 8 host metamorphic rocks and on the existence of the same 
rhyolite now within the quartzite at Natural Bridge as 1,71S suite o( trace element! (tin, boron, and niobium) in these 
! 15 m.y. veins at In the Itt'eisen zones in the alkaU granite. Tourmaline 

PorphyritiC quartz monzonite and pegmatite crop out and Ouoritl! locally are abundant In the vein systems. The 
in the ~uthwest corner of the area outside the wilderness and sulfide minerals contain silver, bismuth, arsenic, lind other 
resemble granitic rocks of Middle Proterozolc (Ruin Granite) elements found In weU-known tin mineralization systems in 
age thflt have been recognized in a wide ares farther south in the world (Taylor, 1979). The northeast-trending faults that 
the MazatZal Mountains. contain the veins displace rocks as young as the Mazatzal 

Cambrian and Devonian sandstone and carbonate rocks QuartZite and could have been active earUer. These 
once were more abundant throughout the wUdemess, but they relationships Indicate that a significant time interval mlty 
crop out today only In the Limestone Hilla, along lower Pine have occurred between emplacement ot the granite and the 
Creek, and, together with Mississippian and Pennsylvanian development of related vein mineralization, as has been 
strata, in \Wei' Pine CN!ek. 1llese rocks have a total deseribed for tin granites elsewhere (Sainsbury and Reed, 
thickness of about 800 ft and are regarded as having been 1973; Jones and others, 1977). 
deposited In shallow leU at the western qe of the North Gold occurrences In diorite east of the Mazatzal] 
American craton. Wildeme3S may be related to the alkali granite, but thls 

Rocks ot Tertiary age oover about one-hall ot the area association has not been firmly established. The gold deposits 
and record an Intricate history of volcanlJtm and occur on northwest-trending (aulu that heve had movement-
sedimentation from the middle of the Miooene to about the presumably of Tertiary age-s1nce the gold mineralization. It 
middle of the Pliocene. RooD emplaced during thil time is not known if these fault. existed in Proterozoic time, but 
interval include bualt nows and lntertonping sandstone, Proterozoic taultl of northwest trend occur in the area. 
limestone, and gravel, forming 8 compoate MeUon &I thick Secondary eopper minerals occur in maCie volcanic 
as 2,000 ft. Dacite nOM and tufls ocaur locally in the rockI of the East Verde River sequence in the Eisenhauer 
Tertiary 5trate, and dacite porphyry .xlsta .. intrusive rocks Canyon area immediately east of the wUderneae boundary. 
at Lion Mountain, Squaw Butte, and ..... the northwest ThiI copper may have been derived (rom syngenetic copper in 
comer of the area.. the volcanic host. 

The young .. t roob in the area ... poorly eoneolidated The mafic volcanic roca in the East verde River 
Quat.tn.ry aand and lI'ave1 In pedlmeftt anuvlwn, terrace ~ accumulated In a marine environment favorable for 
(Nv.... and ..... m depoIlta.; Q\,attimary travertine stratabound m .. iv. sulfide-type mineral depoaita. Massive 
aacumuiated at. IocalltJ In low .. PIne Creek, and landIlkIe·· sulfide deposita ooour In ProterollOio marine voloanJc rocks at 
m ..... we round In man, I*'ta 01 &be ..... . . Jerom., Artaona (Andenon and . Mati, 1 tT2). ,'. Although no 

The rockI 01 the Mazatzal W~ record. lq depoelta of thll type have been dtIeovered in the a ..... . the 
and oomplez Itruetwalhiltorr .(wu.... , 1nta .CGnw.y and favorable rocks and the wtdelpread oopper vein deposits 
others, uu). n..~ .cSetGl'l'ft.Uon tMt. alteetecl rock8 lA .... that mUllve IUllkSe bodi_ may ubt in theEut 
the .... wu the narthweltwri . ........ ·wu.,. of the . Verde River teqUenOe and couJd·:bethe 8OUl'Oeof the 
Proterosole , Itnt~ . roc*I ; tf::.:_,~~_:~,-Verdl Rl ..... , ......., oop()II' . in BIIenhauw cu,. and ..... here along 
sequenee. <'Ibe AldeR:,'orm.tl • .., ••• .,.. .. deformed at· tM eut md north 11_ of tM.., ..... tu1 MCMltalna .. far 
thll time, althoup .tbI relaU .. :· .... of ,tlII detormatiaa-· nortbweit .. Copper MountaiL ' " . ' . 
experlene.d b.r ...... rookI and u.~1IQUMCMe alonI · Copper occurrences In the ... me ,mafic volcanic Wlit 
the Eat V .... ,Ri .. ' aN ..... "The DUt,NOOrded evelltr-.. from the Caitenon mine to the. HoUM mine are spatially 
wu ·the emp .. ...-t of the .e»caJl; puite: _ aaoci&t ... ; u.oolated with apophyw. 01 · paalUo .rocka · and . include 
I"~ Into: _ roof rhyoIIte.. l: }~., .... tlGII of U. T IICnIneant amounta of 1Old" 1IlveP, atlMIIiOtmercUrJ,<·and 
OeadmM QuInal .. , ............. .." ....... I~' L. MtIJDcftJ, ' ......un·' of-~ . . .... tlf ::,.' ... latiOn·,:: '.'~ ; the 
W. MdlmeatarJJ..,enu. tnd.;.:loedr .. u.~~ roaD ' hJdrothtrrulQltMa In the aJkaIl panlte;IIowwW~1OiH of 
w .... toldedln&o • . 'nartb!IUt .... .,...... -' ...... bp :: tbII· oopper may have oom. fI'OIIl ... ,matIo ·~, ,,,t. · 
thruat I .... U .. II .. ;..... ..,. ........... ~ ."'" dIpGIlw ... mlMd . for; theIr: .pNOiouI. metal oontent 
Pro .......... ~~.. tMr;l" .... ooppII' •• ~;l :-· ~·:A~·~~/-~ :,· : :: . ·: ' :····':::·~ ·· 
~ .. DMdIa. t"" tGl'tHll.:: .. .. >:: t~ri~ """"·"IIGOIIidIr,~ ....... ,ooeurlft mafte 
1lUbeequeftu, .... ,tid·:..... . 'fbeIe!;. .,....., rocIkIId a tNt cM1tMftl. ~" ....... ' lntrUIlve 
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rhyolite related to the alkali granite. 'Illese minerals appear 
to be concentrated Illong fault3 that form 8 complicated 
pattern at the intersection oC the Proterozoic Deadman and 
Tertiary East Verde fault zones. There is a weak expf'ession 
in this area of the suite of elements related to the 
minerAlization a~18ted with the alkali granite. However, 
the location of copper minerals on or near Tertiary Caults 
IirK'-le~ (or remoblllzation. .,. .<~(, 

Primary and S43condary copper minerals 'With small 
amounts of gold, silver, 8M mercury occur at mines and 
prospecu in the Copper Mountain area. These oocurrenca 
may represent extensions of vein systems in the granite. 
Widespread copper minerals in the manc volcanic roclaJ and 
gossan interpreted as clasts in the graywacke are slJgIesti". 
of earlier, syngenetic copper. 

Abundant veinJets of secondary malachite are 
associated with stratiform lenses of gossan and chert at 
Copper Camp Creek in the wilderness ~uth oC Sheep 
\1ountain fault. Primary sedimentp.ry structures in the gossan 
ftnd c{lls1.s of gossfUliCl usociated ~nglornef8te atte.. .. t to &: 

syngenetic origin or the pdm6l"y minerals and suggest that a 
,ntissive sulfide body may occur in the Copper Camp Creek 
Ilrca. Extensive well~eveloped chlorite beneath the chert 
IU1d gossan lemes is indicative of hydrothermal alteration and 
venting in the immediate vicinity. But here, as in copper 
deposits llSSOCiated with marie volcanic rocks immediately 
east of the wilderness, elements such AS a~enic, antimony, 
bismuth, gold, silver, and mercury, typical of the 
hydrothermal 'Y,tem related to the alkali granite, are present 
Rnd suggest an epigenetic overprint. 

\1ercury deposits or the Sunflower district east of the 
"outhern pert of the Mazatzal Wilderness are In steeply 
dipping highly folillted strata of the Alder Formation and 
C'ontain cinnabar near the surface and mercurian tennantite, 
tourmllline, and cinnabar at depth (Lausen and Gardner, 1927; 
Fliick, 1958; Ransome, 1915). The mercurian sulCides and 
tourmaline suggest an affinity to the sulfide mineralization in 
the Proterol.oic alkllli granite. The cinnabar may have 
'~volved from the breakdown of preexisting sulfides probably 
during Tertiary volcanism. Cenozoic basalt, apparently 
intrullive into the Alder Formation, occurs near Highway 87 
immediRtely south of the Sunflower district, and Mioeene 
volcanic rocks occur to the west in the wilderness. 
Aeromagnetic data suggest a possible buried intrusive body in 
the vicinity of the mercury district. 

The quartz monzonite porphyry at Tangle Creek, 
immediately west of the Mazatzal Wildeme!JS and contiguoua 
roadless areal, wu identified during this study .. 
mineralizet4. although no prospects or mines were found. 
Unusual concentratiOll5 of molybdenum, bismuth, tungsten, 
uranium, thorium, and scandium were found in a narrow zone 
from the west side of Tangle Creek outside the wUde.-ne. 
And r08dless area, north into the roadless area. Anomalous 
molybdenum and uranium concentrations in stream waten 
(rom the quartz monzonite porphyry at Tangle Creek were 
the highest found in the area. The geochemlcal suite and 
data from water analyses are luggestive of porphyry 
molybdenum mineraUzation. 

Uranium In Tertiary tutti and lledimentary rooIaI a10aC 
the Verde River could have been derived from the siUoeo. 
tuCtaceou. debris they contaln or from nearby Protero.olo . 
granitic rocks. The granit. of the .... contain anom~ · 
eoncentratiorw :of ,""luna . _ ... upoMd wheft the · 
sedimentary rookIaccumwated. . < . : 

A small ~ of oower mined quartz. 1oael1J .. 
considered • PIll .tone beoauM It · re.temblet tUl'qllOiMf· · 
OCcurs in treshwater Um.tone mel sUtatone low Oft the eat 
nank of Ch&lk Mountain. 

Tbtee ...... media .... ..leated • beft: tae.., 
geochemie&1 .. m~ In the ..tel hIIh deMrt envtronm_ 01 
the Mazatzal Wl1darneIIa Itreara Mdiment, he&vy-mlnenl 
eoncentrat. ftoaltNam 1Idt1lMlrt, Md roek. &ecsl ...... 1IIIl4-; 
eoneentrat. · ... collected from tint- and ~ .. . ~ 
stream ~ainapl ' at 4'l2 IiOcaU.U.l1l tM wn ...... ' and 
contiguow roedl ........ eaoh ~ ,......,U .. aft .... ", 

of approximately 1 to 2 mt 2. Selected rock samples also were 
taken Cram areas of Illtered outcrops and from emUnc 
mlnlnc areas to determine mlnenl suites and t:raee-element 
signatures ot mineralized s~tems. 

1lle Mmpies were screened and the minus-SG-mesh 
(Nlction of the sediment and the nonmagnetic heavy (i2.6 
specific gravity) fraction oC the concentrate were llIUllyzed 
for 31 elements by a semiquantitative emission 
spectrographic method (Grimes and Marrsnzino, 1968). Roek 
samples were pulverized and also analyzed by 
!Semiquantitative emission spectrographic methods. The 
resulting analyses &1~ with statisticlll data to(' the Mazatzal 
Wildernesl and contlguout roadlesa area are listed in two 
reports by Marsh and others (1983). 

Semiquantitative tpeCtrographie analyses of the 
nonmacMtie Craetion of the heavy-mlnenl concentrates trom 
stream ledtments proved to be the most useful in evaluating 
the Mazatz.al Wildernese and contiguous ro8dle. area and 
have provided the principal evideooe Cor mineral systems 
relat~ to th@ Proterozoie alkall granite and the quartz 
monzonite prophyry In the Mazatzal Wilderness and 
surrounding areu. This sample medium contains the com man 
ore-forming sulfide and oxide minerals as well as barite and 
other nonmagnetic minerals (zircon, apatite, fluorite, 
c&.ssiterite, rutile. and some sphene and tourmaline). The 
concentrate medium also provides data that give a greatly 
enhanced anomaly pattern, 8.8 all of the more common (low 
specific gravity, le811 than 2.6) rock-Cormlng minerals (quartz 
and fe1dspet) that tend to dilute the anomalies have been 
removed. 

Several suites ot geochemica1ly associated elements 
found In samples coliected during thi5 study were discussed 
earlier as having formed during two or more episodes or 
mineralization. Ln addition, chromium and nickel were 
identified In stream sediments and in panned stream-sediment 
concentrates Crom of Tertiary basalts thllt have not been 
mineralized. The highest concentrations of these elements 
form sharply defined geochemical map patterns at the east 
edge of the wilderness from the East Verde River north and in 
the we5t-eentral part ot the Mazatzal WUderness northeast of 
Horseshoe Reservoir. The source of the elements is thought 
to be I ehromian pyroxene that formed the bulk of the 
coneentrate samples taken from areas draining the basalb. 

In an evaluation of uranium resoutee potential in 
conglomerate of severlll Proterozoic formations In central 
Arizona. Anderson aM Wirth (1981) obtained data on the 
coneenttation of uranium in the Deadman Quartzite of Wilson 
(1939) and the Mazatzal Quartzite. Except for loeal minor 
enrichments of uranium (u much .. 33 ppm) In ~m8tite-t'ich 
conglomerate nee' the b6Ie of the Deadman, no significant 
sedimentary concentration of W'&I\tum wu round In these 
quartzites in the Muatzal WUdemeII. AndetIon and Wirth 
(1981) identified no I'e8OW"ce potential. 

Remote senslnC 

As part of thlI .ltudy, UmaftiUe materials were 
idenUftlid In 1m.,. of the MazataJ Wilderne8I aree using a 
color-fttJoo.eompolite method (Rowen and others, 1114). This 
teclm1que combined with IMId data •• __ to map ...... of 
hycnthermal alteration ..oclated with Jimonltie materlala 
and . to help define minetaUled ~ : 'Ole termUlftOlllte, ·· 
u deftned,.., m.Mhard UHI), Is UMd .... : ....... term for 
hydrOul 110ft OXIdea but ismodltled to · inIlUde any m.teria1 · i~ 
with tba \IIIqQe tpMt.ral ... nectanee ~ of the ferrkt 
oXide m ........ IUCh II hemaUte and coetNte • deflMd .". 
Hwtt (lMO,. 1'he mlnlnll pyrite and ~) heroatit ... 
alm_ ~, UIOClated with h,..,...malalt ... tioft ·, 
potentlallf related to minerall&atiGll ' ' ''' theM· mlnerala' -: I"A 

.MU. .. to PI'Oduot. llnurite, c whielll Ii ·: CIIteotecl by . tiIW,,' , -~t 
teohnlquit;. Are. of IIJdrotbIrIUI alt.atlell that .. totdt ~ ;'1 
laetdnr IliaonIUe mattrlall wID, 'ndt' Ilia, dlteeted b1 ' tIIIit ,:' 
teahnt~ how __ , IUCh .......... "'" ... fIIIPI'OM'b .. ' :; 
beU..., to be "'-'Intfleant 1ft tM Muatal ..... , A mote·, ',,!i, 

~'probletw btthe .. tat .. "iiI~tM pr .... :.': .~:~ 
creat.- tMa " '...-at wptatlcft -*f ....... ......., ~. 
hindered tM·abOlt, to· lUPtbe~ctflf"~ . 
and IOUa a,,:. WI, tecIIIftIqtM;." "ndI ....... ~~, wu!~ 

, ,- ~~:;. . , .. ~.,.-. ." 
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stcntleant fOft much of tn. wildemea where Imall scattered 
ar.- of limonite I\Il'f'OUnded by .... of hlIh vecetation 
COYet' were obeerved. 1lMIN small Umonltic areas we 
generally not related to minerallution but to expoeed 
portiona of known Umonitio Utholori", 

This v.taUon problem, however, doeI not appear to 
be sl",itleant fO(' the alkali granite, which iooluda the 
lqest limonite anomaly. Thls large anomaly ls 
characterized in a 112~O,OOO-8C8.1e ool<X-t'atio-oompoeite 
image as an area of pervuive limonite sWnlnc, .. oppoHd to 
the other pert of the alkali rranite, which, .. Men in the 
1m., hal aman acattered limonitio area. ~ .mall 
limonttlc ...... are apparently OM to Umonite atter mafio 
minerals in the granite. 'nte large limonite anomaly is 
spetially ueoeiated with the tin mineral suite end is believed 
to define the extent o( iron oxidation metuomatllm 
lLSIIOCiated with the tin mineraUzation. Inspection on the 
Landsat images of thta same granite surrounding the Muataal 
WUdemeII indicat.. that the iron metuomatilm is not a 
universal characteristic of the granite and that the slngk 
larplt area of iron metuGmatlsm, which is spatially related 
to tin rreiMn, is within a put of this granite. 

Aeromagnetic mape and a gravity map were made fOC' 
thbl study. The aeromagnetic maps contain data from a low­
level IUl'vey, fiown at 1,OGO-ft tetTaln clearance, and a high­
level survey fiown at • constant altitude of 1,000 tt (s.uctc 
and Summer, U10). In addition. eleetrom8iJletic data were 
gathered in the CoppeI' Camp Creek area in the 80Uthem part 
of the Mazatzal WUdern8111 during this study. 

TIle low-level and the high-level aeromagnetic data 
are complementary In this study in that data from the low­
level survey ,how the effects of rocks at and neat the 
surface, and data from the high-level survey reflect control 
by deeper seated bodies. 

1be complex pattern. ot the small aeromecnetic highI 
and lows in the low-level survey are eauaed principally by 
Tertiary bualt. Aeromagnetic highs in the Sunflower mini", 
district In the IOUtheutem eorner of the area, where the 
bualt ls absent, foUow the grain of the Alder Pormation, and 
several hip alone the But Verde River In the nortn-oentral 
part of the wUdenM8I probably reneet Proterozoic gabbro, 
whieh Ues In part beneath the bualt. Wherever alkali granite 
and the overlying thick sections of rhyoUte and quartzites are 
preHC'Ved, relatively low magnetio valU81 000\8'. 

The htP-lflftl aeromacnetlo N'Vey alto IhoWi low 

distribution of the Proterozole alkali granite at the surface 
and of It. inferred probable distribution in the subsurface. In 
perticular, low gravity readings suggest that the granite 
underUes the rhyolite and overlying quartzites and shale in 
the vicinity of Mazatzal Peak in the east-eentral part of the 
wU<krness, and that it may underlie the Tertiary ba.s81t cover 
north of the Eut Verde River. Relatively high gravity values 
are uaoeiated with the Alder Formation !tQUth o{ the gravity 
gradient that {ollows the ~ep Mountain fault. This 
usociation suggesll that alkali granite, if present, i.s very 
deep. This gradient extends to the Verde River along the 
projection 01 the rault and suggests a westerly extension or 
the Alder Pormation beneath Tertiary rocks. A positive 
gravity anomaly in the Tangle Creek area Ues over exposures 
of the quarts monzonite porphyry and is partially coincident 
with the no.e of the high-level aeromagnetic high that trends 
southeastward into the wilderness at the usumed projection 
of an extensive intrustve mUl, which includes the porphyry. 
'nte fact that the gravity anomaly in the Tangle Creek area is 
not eolncident with: the highest part of the magnetic anomaly 
west of the nose Curther suggests different geophysical 
responses to verious phues of the larger intrusive body. The 
gravity and aeromagnetic patterns north of Tangle Creek 
along the west border of the rOfldless area also may reflect 
d1!ferent phases of the quartz moozonite and related rocks. 
A positive gravity anomaly outside the east edge o{ the 
wilderness Is caused by a large dlorite body and the 
metam<X'phic mafic volcanic rocka to the west. 

MIlm«G DISTRICTS AND ION B8 

The Mazatzal Wilderness and eontigu<>us roadless area 
are located between the main parts of the Green Valley 
(Payson), Mazatzal Mountains, Sunflower, and Magazine 
mining districts (wUson and others, 1961; Mardirosian, 
1913). Most mines and prospects in the wilderness lie in or 
adjacent to the Green Valley (Payson) district. Mineral 
deposits &t the southeast corner of the wilderness are in the 
Sunnower and Mazatzal Mountain districts. Claims at 
Horseshoe Dam and east of Chalk Mountain have been 
recorded as belonging to the Magazine mining district. At 
the time of this investigation, no mining or claim actiVities 
were obeerved in the wilderness or contiguous roadless area 
with the exception of the area aroWld McParland Canyon 
(Manh, 1983). 

Green Valley (PaY3Ol\) district 

magnetic reUef In &reM of alkaU granite and the 'overlylnc Claims, proepeeta, and mines in the part of the 
rhyoUte-quartzite section. A prominent hIah. centered west Mazatzal Mountains that Ues in the wUdemea are thought to 
of Tanc1e Creek at the center of the west ... margin ot the be ouUide of formal mini,. districts, but moo .... informally 
area, proJects , IOUtheutward Into the Muatul WUderneIa. UIOCiated with the Green Valley, or Pay.on, district. The 
ThiI anomaly II thouCbt to result from an lntrwdw body that Blue Lode, Los Conquistadores. and S~ Lady prospects 
it eoncealed ." Terti.., bualt lind aedimentary rocU In the west of the erest of the Mazatzal MOW1tain1 may be part of 
wUderMa. and m., be related to the . quarts mon&onit. the diltrict. A!Jsay and geochemieal data indicate that these 
porphyry ellfOMd ·at .'hncle Creek. '.' A h18h-Mvel properties wet'e explored ahlefly for Ill .... T'heIe propertiee 
uromllMtia anomeJr:at the IIOUtheut ..... at the .....,.c almOlt certainly were flm worked before World War n. 
outllde the ~,. extenda north...twn L'lto the . perbapI loni before then, .. traUI ~lnc to them are 
8untlow. ......., cIIatrIa.t. and II aot .np1IIDed br ... obecur., there are no 1'CMIdI . today. . Mumeroua mines and 
expeNd I"OOb. ThII......., mar 'be ... :.",.·. burle4 ; proIpeeU in the ..... betw .... Copper MCQ\tain and Red 
Intnlllve m... The I()I.tIal c1lstributlon of meroul'1 depoelb Metal Tank alIo aN informally oonIideNd to be In the Green 
In the 8uftftoftr diltriot ..... • pouibIe pnetlo VaDe, (PaY'OO> dtatrtot. Clalm.located tor Iilv .. lnthls ... , 
relatlOlllhlp between mlMN1luUon ud the lnf.....t poRdate Work! War De ixpIoc'aUon for iii.· and copper 1 .. , 
~ ,,"1M p"U.-.... 01 hIP NIlef.t tbI IOUthwelt of Copper Mcuatain duru..tbeperlod 1"4 to 186' 

..... edpGi:.tM .... outIIcIIof·.the wIlderna, 1Dd:tw.<,. ...ult.d ... en open cut about 110 It ." 60 rt and 100 ft 
hlP.,... .. -~ Ift .tM ~ of u.. ~~.~ .. deep. 'lbiI property wu mined in 1817. Several mU .. of 
lnt.,....W: - J7 .. ..-ult!rw from. · ~ .' pbbro ..... :- buUdour roedI were mede ~ the apkntion and mininC. 
ctiGrI ... · . ,.- ".. ·eerornecnetiO ....... t · Nfteoted bJ" The c.tenon, Collom. CNokerjaeIc, Houle, and 
1OUth ............ ..-tlo ..w. In tbe IICMItt.D put of tba : Gowen m .... IN In the Oreen Valley .·(Pa,.an) ctittrict. 1'beM 
~ .... .., ... re~lIo.'" ~ annt ... ~~ · . miMI may date trom the -lJ daya of I'IllIIq In .. the· ..... but 

~~,~~;~=;'~·;.,.; ..; ;~~~.'O~} .~ .... ..J-:~) ~'!::=tt-:,.. ~:i:! 
~,CNIIr~ ......... pert 01 the ............ ........ . '. Oonn _1M In the 1880'1. 11M HoUle and Collom miMI .. 1 
-1nItrumtDt-'1IllB .an, 1 ...... dmIOt ...... " 1UIfJda '::' " lid eat of the wUderneII boundary •. Portela of two adib of 
~;"."""'np~ , .. oC,·: . . ...... , ...... "'~ ... ,...~ /::~~~:: tM CMt..an mine .. Mat of tbe boundary. but the 

"abow the ........... .,.01· ....... .,- ~'{!: ::::' !l'fi'i~<.~·;, : :· ~ extend into the ..... tul W~ and the bloek 
.~~ . <!·,~; fta...., _.' ,.. .. CMIt 01, tbe ...... ~ ;~.' 6f etalzu, .tlhe miM dHddle tM ~ boundary (EWa, 
. ..... "N.ltiMllll>" .... .') . .uu.·~ ...... - " o(~_v· ..... r ... w..:. 18U). At the tina. of the 1tUdy, ~ of the Collom and 
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Cuten.on mines were accessible, but mineralized perU of the 
House mine could not be reached. 

Numerous roads and bulldozer euta at Mineral CNeIc, 
north or the Collom mine, are the result of exploration wone 
by at least slx mlnll"4I companies ~rt"' the period 1951 to 
1977. Thls work was conducted ehleny on the ridge north of 
Mineral Creek 00 both sides or the wilderness boundary. 
Bulldozer roads at.> weN'! mftde in E~nhauer Canyon in 1951 
in 8I\ area that has a few pro8peetll and several short ediu 
(Ellis, 1982) and now ls Inside the wilderness. 

&mnow .. and Mazatul Mountaina dlstrictl 

Ratly reports desertbed the Sunnower dtstrtet • . 
including the mercury depoeltl that now Ue eat of the 
!IOUthem part of the wilderness (Rantome, 1915; Lausen and 
Gardner, 1921). SUbsequently, mines of the area have been 
considered to be in the Mazatzal Mountains mining district 
(Beckman and Kerns, 1965; Be.Uey, 1969). Informal usap 
would tndude the Sunflower district as put or e. lq er­
Mazatzal Mountains district. The Story mine an<1 the deposttl 
at Copper Camp Creek aN'! located in the wilderness 0.15 mi 
and 3 ml, respectively, west of the nearest mercury mine and 

",inCormally are asaoclated with theM districts. 
The Story mine was developed in a gold-sUver-leed 

deposit located east ot Saddle Mountain and less than 1,000 Ct 
inside the Mautzal Wilderness boundary. A shaCt and two 
edits on the property are caved. 

A tew edits, prospect pits, and a shatt ere located in 
McParland Canyon north and northeast ot the Story mine in 
rocklJ that show evidence of gold-pyrite-arsenopyrite 
mineralization. TIle worldngs appear to be old, u no roads 
lead to them. 

At C<>pper Camp Creek, more than a dozen pUs and 
trenches, a shatt 60 tt deep, and an adlt 390 rt long ocelli' In a 
block or 22 claims known as the Cower CUff group. 1'heM 
workings were dug to explore the occurrence ot copper 
carbonate minerals that locally are abundant in surtaa. 
exposures. TIle age or the workings ls unknown. 

Magazine district 

The Maga~ine mining district is centered southwest ot 
the map area, about 7 ml west ot Horseshoe Reservoir, in an 
area of silver and copper deposiu (Wilson and others, 1961J 
Moore and R08eveare, 1969). In the 1970's, two blocks of 150 
claims each were loeated on the eat side ot the Verde Riv .. 
and were recorded as belongl~ to the Magazine dlstrlcrt. 1be 
claims extend trom IOUtheast of Horseshoe Dam, outside of 
the Mazatzal Wilderness, north to the viCinity ot Chalk 
Mountain, where some of the claima are in the roedl_ 
area. At least Uree holes have been ~Wed in the claJme. 
Tertiary sedimentary rocks In the claimed area contain· 
abundant volcanic detritUi and .... "",,iterous. 

. Oeoloctc. JeOOhemtcal, remot ........... , and,· 
~ywlea1 data .oqulred ~ th. Itudy and Inform ... ·:­
obtained trom the mlninc hiltary, mineral exploration, ad ' 
uaaya indicate that the Muatal WUderneII Md. oont1poul 
rotd .. &reM haw mil'MNl potential tor a numb.- 01 " 
metala. Within the wilde"*, theN II potential for pId,,~ iii.... oopcMI', a.d, unniu.... ........,. "'ol,.,.....· ell.:. 
pa.tbly tin. One roedl_ ........ potential for UI"IftlUia .... ~ . 
rno1ybdenIm. . , . 'i' ,~-r~' 

ANal of mineral lWOUI'Oe potentlal ... IbDWD .. tbt . 
aoeompan,.. lr41.000-.0ate map and on ftcuN a. ". 
«It .... wed to dIftDe the 11 .,.... Ihown IN Uated GIl ..... 
uaompayt .. lt41,OOO lDale mapand"' ,~ beIow. " '· -~ . 

". reeouree potential otm.....u ........ a-," 
Muatul Wu.r-, the oontlpcMa ~ . ...... 1iId) .. 
~ .... II rubd 1!!.l!!!!!!J!!1 \Ill,. the · followllfj 
crtt ...... 

'j.J l.oi.? J:.rr! f~ ':.r:'.: ( .' ,!,,: .. ; .. Y, ': ;" :1 ,,-: $\.ft:~~ 

:-t.::- ',' ... :: Lett pat.atle1.--1be awaD.... Warmatt. dIfbIiIf '. i 
'~~" { ;i;-~ . , " . ' polocIe .mronmtnt that r. ~"I_ fW;;Y 

•. ~.;..:-." ., • • , .::j ' . nalnlNl NeOUI'CM, but tIMn .. Utue ...t'dInM i :' ·. · 
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to lndicate that geologic proc Ell. acted to 
produoe a mineral re.ouree. 

Moderate potentiaL-TIle available Information defines 
a geologic environment that It tavorable Cor 
mineral reaourees, and there is evidence to 
support the interpretation that geologic 
pr~lou1d have resulted tn a mineral 

* 

High potentlal.-The •• aUable information defines a 
geolOCic environment that Is favorable fOl' 
mlnetal ~ and there II IUfflclent 
evtdenee to IUppOI't the lnterpn!tation that 
reolOCic pt'OC _. resulted in a mineral 
raouroe. 

AvaD.able information l.Md In evaluati~ mineral potential 
Includes the result. of geologic, geochemical. or geophysical. 
studies and t..'le ratrult5 of' L"lvestip Uooa of mines, elair.--s, and 
production records. Geologic environment refers to the rocks 
and the structural featUl"e8 of the rocks in a geographically 
restricted setting and includes any materiw that may have 
been added during mineralizing events. GeolO(t1c processes 
are tho8e naturally occurring systematic actions that result in 
the development ot rocQ and mlneraa or that eaU8e changes 
in them. A minenl retOUree is a concentration or naturally 
ooeurrlnc soUd, Uquid, or gaseous material In or on the 
Earth ... W'face in such torm and amOWlt that economic 
extraction or a commodity (1'Om the concentration is 
currenUy or potentially teasible (U.s. Bureau ot Mines and 
U.s. GeolO(t1cal Survey, 1980). 

Areas 1, 2, 3, 4, 5, 8, 1, and 8-tllver, gold, and copper 

Areal faVorable tor silver, gold, and copper resources 
occur in metamorphic rocks In or near the northem, eastern, 
and IOUthern parts ot the wilderness. At some localities in 
the northem and eastem parta of the area, precious metals 
occur with substantial amounts of ~, but at other 
loeaUti_ copper alone Is the principal metaL In the eouthetn 
pert of the wilderness, precious metals and copper, other than 
In trace amounts, occur in tepatate deposits. 'The silver, 
gold, and copper depositJ ere small, and collectively they 
appear to constitute only • lind relOUl'Qe of these metala. 
<>eeurrenc .. of silver at the Stioo 'Lady prospect northeut 
or Midnight M .. and cower at the Blue " Lode and Los 
Conqulltadorel proepecta in the west-centrlll pert of the 
wUdemeII are not lndicati.e ot re.ource potential t« ally ... 
and copper. 

The dlfterent raUOI of pnciou8 meta18 to cower in 
the mlneral depoRts of theM .,.... IIUIIest • dual ortctn of 
the copper and poulbly of the prealOUI meta.Lt u diIc\...cI 
urU ... Some of the gold, .nYU, and eoppeI' are Interpreted 
u havtnc been derived from the alkal1 granite. whereu pert 
of the oopper may have been mobilized from tynpneUc 
copper aoncentraUont, pc.ibly lnc!ludinC maMift 1Ulf1de 
~ta, In ProtwosOie YoiGalo and YOlcanic1utlc rooks. 
00&cI end lOver (with IUbordlnate &.d) In the IOUtherD pert of 
the .. m., haw,eta dltferent ortctn. 

: . " .. ~ 

;l ~ >- '-. '-/'f ; \:v~" . 

,"": ·· ... ··01 tbe ~ . . .... of IRlMnl ~. 

potattd .. tile · .... tMl ~ .. 1ocaWd .... the · 
....... : __ of the ~ lft metamorphlo roab of ' 
the Aw. 'ormation and InelUdll the 8tOf1 mine and ftMI'bJ 
putI of Me'arland ean,on. Tbe.., mine wu developed in 
tuft..,. . ~nleIaItIo fOGIaI ~ 1O •• ~lead 

. .......... :.; Mltated..u.tall of the WOI1dap .. .ftd,- the onlJ ...... NOGfdIof ~Mtl"tJ elite · 
fl'OI8 "an. Warld War I. . lMd ....... te miMnlt NlAW to 
tbe ·~ ........ IA...,.. ...... ~ Ift , Md 
U'OUIId tile old, wortdnp, and a __ "'" ..... followed 
.. D U ... ..,·tor .......... feet. ,...., ..... 'tIIe 
ItrIb of the MIt roab at ............ " . . ,. ' 

:. : (~;:' IIid\ of the ........... .,..., Ad:ne ___ fa; blJl ....,.? ..telu.e.s,. and tbI ..... i GNblt a"""" 1114 



altered aspect (Marsh, li83). ,ne area hq been .tronc1Y 
sWcWed and contains abundant quartz-ohiorite veins. In 
many plaeea, the n~lned tuttaceoul oo.t r"OCQ have 
been IillctCted, but they reta.ln much ot their ortcinal 
character. In mftIly of the quartz veins, included tUftac~ 
material appears to have been altered to chlorite, which In 
some areaa Is further altered to iron oxides. In lOme quarts 
veins, sites once occupied by altered bedrock inclusiOllll are _ 
now only voids. 'The altered area extends tor at leut O.~ mi- ?t' 
radius around the Story mLne, and the zone ot ,meitloation 
extends much farther. 

Assay values and the old mlni~ reoordII trom the Story 
mine show that the mine has about 18,000 toni ot lndicated 
resources containing 0.06 oz/ton go~ 1.8 oZ/ton silver, and 
3.9 percent lead. 'nleae estimat« are for ~ 
remaining after subtraction of recorded production but 
include any unrecorded production that may have oecurred. 

In McFarland Canyon, gold occurs with pyrite and 
arsenopyrite in intrusive rhyolite sheet. and in phyWtic, 
pe.rUy tuffaceous shale L"ld metuilt!ltone or the Alder 
Pormation, (rom about 0.5 mf Inside the M.u~ WUderneas 
to about 0.5 mi east of the wilderness boundary (Manh, 
1983). The mineralized area is about 1,500 ft wide and is 
parallel to the trend of the host r'OCu. The greatest 
concentrations of mineralized rock found In thia area are 
3,000 (t north ot the Story mine and in an area about 1,500 tt 
in diameter centered 4,000 rt northeast of the Story mine. 
Several short adits, a shaft, and a few prospect pita are 
located in the area, but there is no record ot production. 

Mineralization in the McParland Canyon area resulted 
in disseminated pyrite and generally sp&I'Ie, but locally 
abundant, disseminated arsenopyrite in the rhyoUte, and .. 
arsenopyrite veirul In the rhyolite and more commonly in the 
host sedimentary rocks. Anenopyrite occurs as 0.75-1.5 in.­
wide veinlets either 88 selvagea to quartz veins or alone. 
Veins are not abundant in the area. TIley can be followed 10 
to 20 (t subparaUel to bedding and appear to form parts ot a 
vein system that can be traced with interruptions for several 
thousand feet along McFarland Canyon (D. M. Brown and J. L. 
White, Texasgulf Western, Inc., oral commWl., 1982). M at 
the Story mine, weakly sericitized rock II widespread and II 
towld in the rhyolite as well as the metasedimentary rock&. 
'The rhyolite and metasedimentary racial are locally sWcified, 
&nd the metasedimentary r'OCQ contain quartz veins. 

TIle rhyolite sheets follo. the .trike of the adjacent 
sedimentary rocks but are clearly intrusive, .. the sheeta 
loeally ct'0I8 the UtholO(1c layerine and toUation ot these 
rocks. The rhyoUte is WlfoUated and thuI poItdat. the 
Proterozoic deformation. 

Geochemical data show that arsenic, gold, IUver, lead, 
and .maU amoWlts of copper 00C\.r . in tha mineralized area 
and that the highest values for rotd are in p1aoea havt,.. hlch 
ooncentrations ot arsenopyrite. Tht. is the .. me lUite of 
element. that was tound at the Story mine. 

The origin of the mineral deposita at the Story mine 
and in McFarland Canyon Is WlCertaln. The ipetial 
association ot rhyoUte to the mineralized roeka in McParland 
Canyon indicat.. a genetic relatlonahlp and ml&bt al80 
aoeount tor the mlnera..Uzation at the Story mine, althouP no 
rhyoUte II expoeed in the Immediate. viainltJ of the Story 
mine. An argument apJrwt a pneUc Ue between . the 
rhyoUte and the mlneraUzation II that the ""oUte .iheeta Mel 
adjaeent oo.t rocka are barren outllde of MoPariand Canyon. 

0 ... of the mineral depoIlta by wlauopnle 
proal •• in the Story mlM-McFarland canyon ...... 
.... ted by the apparent .tretabcMm diltrlbutlon.of the 
mlneralihd rock, Its UIOClaUon with tuffac.cMa 
volcaniclastic rocka, 8nd the widelprud .tteata of 
aWclfiaaUon and sericltl&aUOA. The exil~ of a .mall 
tonpe of bualt on .trike . with tblStory mine ilion that. 
~laanJan wu aloeely contemporaneoca with __ .... t1Ga Ia., 
that ....., and hlp oonaentrationl ot 1_ IlbuDdant In ~. 
dIItal mUll .... ultlde depoMta (Andenon aDd QuUbertt I."), 
oceur In the mlneral1&ed 80M at the StorJ IftlM IDd Ia 
MoParland Canyon. Bvideooe. of ¥G1ouapnIo 1Ulfl __ -; 
been found In the low. pert ' 01 tM AJdIr 'anaau' In ... \ 
eopp.r Camp 'Creek .., ditIat.-.d lat., and, .. ~ 
Juper and I\Iltl~ but Iron-dch ~ rocb ... 

, 

sua-tive of an exhalative ~ In the Itratl~ioa1ly 
higher put of the Alder Formation. However, the 
mineralization In McFarland Canyon poetdates emplacement 
of the rhyoUte sheets, which were intruded after development 
ot foUation In the hoet rocks. The ~tJ. veins are later .tW 
and are subparallel to layering of the strata. Had the quartz 
vell\'J formed in fractures that channeled rlsing hot solutiOllll 
during volcanism, 80me of the veins Ukely would extend 
through the altered zones at large Mgles to the host strata 
(Boyle, 1979, p. 301). 

The mineral deposita in the Story mlne-McParland 
C&nyon area may have developed (rom an igneotW eource at 
depth, poaibly an intrusive body related to the aeromqneUc 
hi&fl d1acusaed earlier as occurring in the mercury mining area 
aut of the Story mine. AltOOup mercury wu detected In 
.ulfidel, no evidence of cinnabar was found at the Story mm. 
or tn McFarland Canyon, and there ls no evidence at present 
indicating • connection between this mineralization and 
mineralization in the mereury district. 

Aru 1 hu a high potential foc the occurt'ence of gol&­
silver-leed resources. Considerable exploration would be 
required to determine the extent and grade of mineralized 
rooks in the area. 

Area 2 

SUver and copper veins occur in the vicinity of Copper 
Mountain in the nort~tral part of the wUdernea. This 
area lncludel upper pe.rt8 of the steep norttH act,.. slope of 
the eanyon o( the East Verde Rivet' south (rom Copper 
Mountain and contains Bullfrog Ridge and the rldie that 
trends northeasterly from Red Metal Tank. 'The area has a 
large block or claims (Ellis, 1982) and mflOY mines and 
~ts, renecting widespread mineralization. TIle veins 
trend north-oortheast and occur in a zone ot intensely 
fractured rocks on both sides of a major fault of the same 
trend. Thil fault separates Early Proterozoic malic volcanic 
rocks to the east trom Early Proterozoic graywacke to the 
west and cuts the alkaU gran! te to the south. 

Mineral occurrences in the part' of area 2 east ot the 
fault are mainly along Bullfrog Ridge and consist of silver­
bearing copper .ulfide and oxide minerals in volcanic rock.J. 
Geochemical samples collected from pI'OIPeCts in mineralized 
rocka on the ri<ve and assay values from old worldngs show 
that the veins and the adjacent altered country rock are rich 
in copper, Illver, lead, and zinc, and that they contain trace 
amounta ot bllmuth, cadmium, antimony, araenlc, and 
mercury. Thla geochemical suite is typical of the 
hydrothermal mineralization related to the alkali granite, 
which CI'OpI out a short distance to the south and may 
underUe the area at relatively shallow depth. The 
hydrothermal minerallzaUon greatly overwhelmed any copper 
that may reuonably have been contributed by the mafic 
volcanio holt. It" (Q81ble that mUlltYe sulttde ~ts 
exbt In the volcanic rocks and could be the aourGe ot the 
copper In the veln depo.l tao 

The graywacke •• t ot the nortb-trendu. fault toed, 
.. lntenle1y alteNe! and hu abundant QUa1'U y.m.. Iron oxide 
II .a.mdant, . and yellow and creen oompla: eecondIrf 
mlnerall ooet fraature aurt .... No IUlftdemlDerlla ..... 
tound in tbeIe rock&. Oeoehemlca1 data trom tM yew". 
h1&h oonaentraUont of copper, IilYer, lead, and line, u4:. 
traoe quantiUt .. of antimony, ananIc, and tlQ. "... IUlte of " . 
element. aIIo la lndloaUye of ' the ', ~a1::' 
mlDlrallation that enaanated from the alJcIU panlte;,: " '::'( ;-" i ~~'" .. 

8Uvw and oopper In quarts y .... In the ..... ooe.t at·,: 
the apen-out mine located welt 01 BuUtror Canyon Met 1 .. ~ 
IOUthW..- of Copper MOWltaln. 1'tWI II the only.pIMe III ~ 
.... tal W~ wt... aopperand Illy .. productIoft . ' 
been reoordIcS. AocotdInI to reoordI ol .. tM U's;; . , ...... 

. ........ tI* aaIne pN IIIIMd ».1 toni· of areOOfttalnbil glib :. 
of eoppet 1M W _ of .0 .. . lIllHf. --·:Baed • . tI*:, 
ptOduatIoft Iftd. tIM pro ....... oI·lPOttJ but JOciIU.J hIIb-INdi' 
roeIc 1ft the 111M ..... the depcIlt hM a bI&b potential' t~ 
IddltloMl l-.cMII... 01 II1wr tad ooppw. . .. 0e0aheIiI1ed' ·, 
....,..- and ... ,. 1hDwlac- bleb· oanMntiatlcn ' 01' u... 
........ t.e41oek outstdt ttw mlM .. , tndiOltift"of,"' · 
..... .potentW tor " tbe ~ 01 IIlftr and ..,..~ 



.,... '-where In ..... t. The Ill ... and aower 
~ oould be expected to occur In a tew depoIitl 
on~ tundreda to a few tena of thousands ot tons of 
Ilnerallaed rook. The poastbUlty tor the recovery ot copper 
, the .,... may depend on the tenor of ueoeiated sU ver. The 
otentie1 for the presence ot must.,. sulfide resoure. In 
rea 2 II low. 

Area 3 

Vel,. contalnlng sfiver, gold, and oopp«' ooeur at the 
(00II8, Collom, and Casterson mlnes, which are loeated east 
f the eat border of the Mazatzal Wfidernesl In area 3. 

Bvidenee from tneSergroood workinp. surface 
~ and dimp materiaJa .how that mineral deposita In 
!"M , oonabt of weU-deftned Ye .... In manc volcanle roeb ot 
,. Proterosotc But Verde River aequence. Veins mapped at 
le Collom end Cutenon mines follow northerly and 
orthwesterly trends (EUts, 1 ~82) and contain quartz and 
»e.aU.y IJUlfide and oxide minerals. The depo8!u In 81'e& l 
,..mWe thoee mineralized parts of area 2 near Copper 
fountain that AN I.i1derlain by malle voloe.ntc rocks. Uke 
le deposita of Copper Mountain, the alkali granite crops out 
'tar mineralised puts ot area 3. TheM exposures are 1 mi 
Jrlhwelt of the HOUN mine and in the eastern part of the 
..tenon mine area. 

Oeochemlca1 and a.ay data from .. mples colleeted at 
linea In area J reveal low to h1ab concentratiOfli of silver, 
lkS,., and oopper. A poctMmioal _mple oontalninC 
~ coppa" mineralt collected from the ~mp at the 
ouae mine wu found to oontain>SO ppm IIlver, 13 ppm gold, 
to,OOO ppm eopper, and hlCh eoncentratlocw of arsenic, 
lUmony, bismuth, cadmium, leed, and zinc. A sample ot 
>untry rock from this dump was round to have the same 
.ementa in lower but still anomalout eoneentraUona. 
lmp!_ from the dump of the Collom mine contain the same 
dt. of .. ements. The trace-element suite In these rookl 
l8fefore hal the same geochemical signature as mineralized 
.oks formed ruri~ the hydrothermal phase ot the alkall­
·anite. However, it is reuonable to ...ume that lOme ot 
-.. aower In the mineral deposita of area 3, Uke the deposits 
~ Copper Mountain, may have been .uppUed by the mafic 
>lcan1o hoet roeka, poaibly maMive aullide depoeitl. 

". CuteMlOn and Collom mines produced a tew 
ID04II of COld, about 300 os of Iillver, and a tew pounds of 
wer in the early 1940'" Both min. probably had lOme 
'OduotkIn before theM data. There. no recorded 
'OCbrtlan from the HOUle mine. The probable total 
'Oduation from aU three mines wu small. Combined 
lerred r .... v. of the Cutenon and Collom mines are 
,tim.ted to be 52,000 torw of mineralized rock contalntnr 
7 oa/tGn IIlv. and O.07oa/ton 10k! (Rllla, 1982). There .. a 
odenate potential tor the preeenae of additional yeln-type 

~ lMNl NIOWCeI in favorable geo1octc MttJnp in other perU 
...... a, e.peolal1y near pulUc rodcI, either exposed or at 

lAllow depthI. If preMnt they ptObably would occur In 
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of oopper minerals" near the junetion ot the Deadman and 
F..ut Verde River faults. Rocks U80Ciated with the alk&li 
lfAl\it. intruded ",.,wacke IOUth of Mineral Creek, and it II 
likely that theM intrusive roekls abo underUe the marie 
volcanic rockl in the Mineral Creek area. Geochemical data 
show a weak trace-element signature of hydrothermal 
mineralJr.aUon related to the alkali granIte. However, much 
of the copper here could have been derived from the mafic 
volcanic bedrock. Copper carbonate minerals In (aults 
l.nd1oate lOme remobUlzaUon ot copper 85 young 85 Tertiary. 

'The resource potential tot copper In minef'allzed veinl 
and fractures In area 4 II high in an area 800 tt by 3,000 tt 
astride the Muatw wilderness boundary on the north side of 
Mineral Creek. Thia lOcality has the highest coneentration or 
aoppeI' In area 4. The eoncentraUon iJ spotty, and copper 
averag_ 0.08 peraent (ElUs, 1982). There is a moderate 
potential for the occurrence ot copper resources in veins in 
the matte volcanic rocka outside the area ot greatest exposed 
mineral concentrations. Area 4 abo has a low potential (or 
copper resourcesln mt.-lve sul!lde deposits.. 

Area 5 

Copper carbonate veins locally are abundant In area 5, 
which II located at Copper Camp Creek in the southern put 
of the Mazatzal Wilderness. A shallow shaft, a short adit, 
and numerolW prospect pits and trenches have been developed 
in the arM in a block ot 22 mining claims (Ellis, 1982). There 
" no record ot production, and the amount of copper ore that 
mlcht have been shipped would have been small (Ellis, 1982). 
Rocka in one of the more intensely mineralized puts of the 
adit in thia area averaces 0.71 percent cower and 0.2 oz/ton 
silver (JIDjs, 1982). A. discussed earlier, 8Jl attempt during 
th" study to determine the presence of massive suUides by 
geophysical means showed that such deposits are not present 
above the maximum search depth of 400 tt. 

Beds and lenses ot impute gossan, locally about 6 ft 
thick and interlayered with chert In the Alder Formation In 
area 5 suggest an early mineralization of the stratabowld 
muatye suUide type in which volcanogenic sulfides were 
deposited by sedimentary processes. Pragments or goesan in 
volcanic breccia lnterlayeted with the chert resulted from 
breakup and transport of the gosMll and provide additional 
evidence of an early mineralization. TIM! abundant malachite 
.. inleta oocur in the volcanic bteeeia and record a late 
mlneraUzinC event. Signlttcant concentrations of arsenic, 
antimony, bilmuth, IOld, silver, and twlpten in geochemical 
IAmpl. of the malaehlt~ rocks SUUest that the late 
mineralization may be an overprint by the hydrothermal 
tyltem related to the alkali granite, but it also ls possible 
that the .. 11lI formed from copper derived trom massive 
IUlllde mineralisation. 

There Ia moderate potential (or the occurrence of 
oopper raouroeI in carbonate veh .. and hlCh potentJal for the 
occurrence of eower In mustve sullide depolita in the 
cower camp Creek area. 
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eopper, IlIld lissay I18tll (Ellis, 1982) I. _ate that silver is 
present 10000ally in low concentratiom. Chemical elements 
indic8tive of mineralil.Htion rcillted to the alkali granite are 
not present. The copper is interpreted as having been 
mobilized from the mAfic volcanic bedrO<.'k, possibly from 
stratabound sulfide deposits. 

<' A few occurrences of S(!coodfiry copper minera~ exist 
in mafic volcanic rocks of Ilreil 6 outsic1e of Eisenhauer 
CAnyon and in lU"efl 7. Thcy Ilre small and widely separated, 
tilld only a few prosp<'cls have Deen found in them. The weak 
lIlincrftl occurrences in these lU"eas are thought to be of 
copper thllt originttlly WIl.S syngenetic in the host volcanic 
rocks, which could contain ITI/lssive suiCide deposits. No clear 
evidence of massive sulfide deposits was found in areas 6 or 
7. 

The sea t t ered occurrences of secondary copper 
minerals in areas 6 and 7 suggest the mineral resources of 
these areas are small, but ' if massive suHide bodies exist the 
copper resources could be large. Available data indicate that 
areas 6 and 7 have Ii low potential for copper resources in 
vc:n." fHld r. low pctentiru feY.' copper r ,esources in mllSStve 
sulfide deposits. 

Area 8 

Gold is the principal com modity of area 8, which is 
located in the east-central part o( the area studied, east o( 
the \1azatzal Wilderne~ and contiguous roadless arellS. 
Copper locally is important. The area has numerous 
prospects and a few mines and forms part of the Green Valley 
(Payson) mining district. Geologically, area 8 is similar to 
pllrts oC the Green VaUey district to the east, where msny 
gold deposits are known (Lauscn !Uld Wilson, 1925). I\lthough 
~ntirely outside of the wll(1erness, the area was examined 
brieny becllUse it is minerulizcd and has some of the same 
rocks as nearby parts of the wilderness. 

Gold deposits in area 8 occur as quartz-bearing veins 
in Proterozoic diorite and included metllSedimentary rocks. 
According to Lausen and Wilson (925) the veins contain free 
gold and gold in pyrite. The veins are in fault zones of 
westerly and northwesterly trend. Some of the veins show 
evidence of movement that postdates the mineralization 
(Lausen and Wilson, 1925). In addition to gold, the veins 
contain silver and copper. 

The two largellt mines in area 8 were examined during 
this study (Ellis, 1982). The Gowan mine was first worked 
during the period 1880-1~82, but no production data are 
available for those yellrs (Lausen and Wilson, 1925). The 
Gowan mine aoo produced gold in 1938-1940. The 
CrackerjAck mine produced gold, silver, and copper during the 
period 1942-1956. \1ost of the 17,596 Ib of copper produced 
(rom the Casterson, Collom, Crackerjack, and Gowan mine 
came from the Cnckerjack mine. Assay data Crom the 
Gowan and Crackerjack mines show significlint values of gold 
and silver, and the data from the Crackerjack mine show high 
copper values (Ellis, 1982). 

Our stue1\es suggest that, considering the "existence oC 
mines that have had production, the large size of area 8, and 
the extensive soU and Corest cover, it is reasonable to assume 
that the area has a hIgh potential ror gold, silver, and copper 
resources In deposits the size of those at the Gowan and 
Crackerjack mines. Geochemical sampling In the area (not 
conducted during this study) would be helpCul in estimating 
the number and location of any additional deposit!. Although 
no gold deposits have been found in the dlorltlc rocks an the 
wUderness. fauitt of westerly and northwesterly trend in 
these rocks may nevertheless have potential Cor COld 
resources. 

Areu 9, 10, and ll-mercury 

About 85 percent of the mercury that hal been 
recovered in Arizona hal come from the Sunfiower mini", 
district (Baney, 1969), which II centered a few mUes east of 
the southern pert of the Mazatzal wUderness. AlthoUlh 
production Crom the dIstrict hu been slgnltlcant for Arizona. 
It amounts to far 18111 than one peroent of the total 
productlon of mercury In the United States (Salley, 1969), fIndI 
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there has been tittle proouctioo (rom the dL'itrict since the 
1960's. :\bout half of the di!ltrict, including two of the four 
most productive mines-the Pine Mountain and Sunnower 
minc!-ftNl in the arelt studied. A smaU part of the district 
e)(tends into the wilderness (fig. 3). 

Area 9 

.. 
The major mercury mincs in the northern part of the 

Sunnower milling district, and the strongest indiclttions or 
mercury in the urea studied, lire in area 9. nlis area begins 
At the eastern border of the Mal.alza! Wilderness and extends 
to the northeast in a belt about 5,000 ft wide. It includes 
many prospects as well as numerous mines (Ellis, 1982). 

Mcrcury in area 9 occurs IlS cinnabar in shaly tuff and 
sandstone of the Alder Form!ltion. The mercury occurs 
intermittently !llong strike (or 5 mi wilhin Il stratigraphic 
intervnl of Ilbout 5,000 ft on the north limb of Ii major 
syncline. "v1crcurv mines in this limb Ilre coextensive with fln 
i~rcgular Proter~zoic felsic stu of the Pine Mountain 
Porphyry of Wilson t1939). \1ost mines occur nea!' th~ margin 
of the sill; only If few prospects occur within it. Cinnabar is 
disseminated in the host rocks and is concentrated along 
prominent folialion planes. 'The northwest-trending nose of 
an aeromagnetic high underlies the central part of area 9 and 
may represent an unexposed intrusive body related to the 
mercury minerali7.ation. 

Occurrences o( mercury in area 9 extend beyond the 
Sunflower mine workings and have been e)(p\ored 
intermittently in recent years. No quantitative estimates 
have been made of the mercury resources of this area, with 
the exception of the Sunnower mine ut the southwest end of 
urell 9, which is es timated in this , tudy to huve inferred 
resources of 26,000 tons of rock conluining 0.14 percent 
mercury outside the wilderness l10d 3,6UO tOilS of rock 
contlfining 0.21 pcrcent mercury inside the wilderness. The 
potential ror the presence of mercury resources in area \* is 
high. 

Area 10 

Two areas containing mercury arc designated liS !irea 
10 (fig. 3). One surrounds Mea 9 and extends 0.3 mi into the 
M lizatzal Wilderness. The other part of area lOis at the 
southeast margin of the area studied And contains highly 
(oliated rocks oC approximately the same stratigra.phlc 
interval In the Alder Formation as in the northern arca. The 
aeromagnetic anomaly mentioned as occurring in area 9 is 
centered close to the southern of the two areas labeled as 10 
and extend'! into the north~rn area. Both parts of arca 10 
contain rew prospects and hllve few mines (Ellis, 1982), all or 
which have had little or no production. 

Mercury is sparsely distributed in area 10. Only rock 
samples from the Story mine showed highly anomalous 
concentrations or mercury. Area 10 has a moderate potential 
for the occurrence of mercury resources. However, the 
chances oC a deposit the size or the old producing mines In 
8Nla 9 are considered smaU. 

Area 11 

Area 11 conlairw aU expos~ oC the Alder Formation 
outside or areas 9 and 10. Most of the area is in the southern 
part 01 the Mazatzal Wilderness, but the area extends to the 
west and eut of the wilderness boundarIes (fig. 3). The only 
l.ndlcaUons of mercury in the area are widely scattered 
anomalous geochemical concentrations. The potenU&1 tor 
m eroury resources in the area Is low. ' 

Areas 12, 13, and 14-molybdenum 

indications of molybdenum mineraUzation foWld in 
stream sediment, heavy-mIneral concentratet Crom str.am 
sediment, rook, and wlter in the Tangle Creek alea west of 
the Mazatzal WUoonesa durtnc this study suggeat that the 
quartz monzonite porphyry expoeed west of Tanrle Creek 
may contain a porphyry molybdenum re.4IOUrce. Are .. 12 Is the 
expo$ed part of the Quartz monzonite porphyry. (,ravit), and 



aeromagnetic data indic8te that the q\.. .L mon7.onite 
porphyry pluton may be modertlte in size Rnd lOlly extend 
cast ward and northeastward into the roadless Rr(,8 and the 
wilderness beneAth younger rocks. The outline o ( flrea 13 is 
tllised on the gravity /lnd uerornogneti c tliglls tha t project 
southe~tward from the vicinity of the outcropping quartz 
rnonzonite porphyry. The outline of fir eR I'; IS hased on weak 
gravity and aeromagnetic highs sugges tive of the qUlirlz 
monzonite porphyry lit depth and on Ili~ molybdenum 
concentrations in a few surfacc samples. Additionlll sampling 
wiU be required in area 12, lind drilling will be necessary in 
areas 13 and 14 to determine the existence, distribution, Rnd 
grade of any mineralized rocks. On the basis of the me8ger 
data from the geologic reconnaissance Rnd the geochemical 
Ilnd geophysical surveys, the potential foc the occurrence of 
molybdenum resources in areas 12, 13, and 14 i.'1 low. 

Areas 15 and 16-tin 

Evidence of tin mineralization was found during this 
study in the alkau granite in the central part of t he ~187;Jj;tud 

Wilderness. Cassiterite identified in hellvy-minerlll 
concentrates of stream-sediment samples collected in this 
part of the area had to have been derived from the granitic 
rocks, although none was found in the granite. Moreover, 
greiscn zones in the alkali granite tlppear to ~ the favored 
host for the tin mineralization. High concentrlltions of tin, 
tungsten, beryllium, boron, nuorine, and rare-earth elements 
in the cassiterite-bearing panned concentrates provide 
additional indications of hydrothermal tin mineralization. 
The greisen zones occur in area 15, which is located near the 
center of the wilderness. This is the most favorable area for 
tin identified during this study, but it is not ('c rtHin i( the 
abundance of tin is great enough to ~ indicative o( a 
potential for tin resources. Gcochemiclll evidence suggests 
that other parts of the IllkaU granite pluton, labeled liS lirea 
16, also may contain greisen zones. However, area 16, like 
area 15, may not hllve concentrations of tin great enough to 
~ indicative of a potential for tin resources. Additi onal 
sampling will ~ required to identify IlreliS of tin 
concentration and to eVRluate more fuUy the tin resource 
potential of the alkali granite. TIle chances of any part of 
the Itlkali granite pluton containing recoverable cassiterite 
are extremely poor. No significant concentrHtio~" of placer 
cflssiterlte were (ound. Evidence of tin mineralizRtion has 
not previously been reported as occurring in this rock type in 
Arizona. 

Areas 17 and lS-uranium 

Uranium exists in Terlittry tuffs and sedimentary rocks 
near Horseshoe Reservoir, west or the :-'fal..at7.81 Wildernes.". 
A large block of claims has been staked in this area outside 
the wilderness and partly inside one roadless area (Ellis, 
1982). Concentrations or uranium occur in siliceous tufr and 
tuffaceous, carbonate-rich Tertiary sandstone northwest and 
southeast or Horseshoe Dam, and in tuffaceous siltstone on 
the east, west, and north sides or Horgeshoe Reservoir to 
about 2 mi north or Chalk Mountain. The highest assay value 
obtained was 165 ppm uranium oxide from a sample taken 
across a 4-in-thick bed southea."t oC Horseshoe dam (Ellis, 
1982). All other values obtained in the same ft1'ea were 18 
ppm uranium oxide or less. Area 17, which trends 
northwesterly on the 90uth side of the reservoir, has a 
moderate potential for the occurence of uranium resources, 
based on the assay concentrations and a favorable host rock. 
Area 18 has a low potential for the presence ot uranium 
resources. 1lle proximity of Proteroroic granitio rocks, 
which are slightly uraniferous, could be a source (or some of 
the uranium in areas 11 and 18. 
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SUMMMARY REPORT DESCRIBING THE BUSKIN CLAIM GROUP 
SUNFLOWER MINING DISTRICT, MARICOPA COUNTY ARIZONA 

by Richard J. Lundin, Mineral Exploration Consultant 

i. Hine or Property Name: Buskin Group 
2. Mining District, County & State: Sunflower Mining District, 
Maricopa County, Arizona 
3. Quadrangles or Hap Names: Boulder Mountain Quadrangle 
(1:24,OOO) 
4. Location: T. 5N, R. 8E, Sections 12,13,14 & 24; r. 5N, R. BE, 
Sections 19 G&SRB&M 
5. Any Former Names: None 
6. Owners: Rich Venture Mining Co. 
7. Addr~ss of Owners: 550 E. McKellips #1012, Mesa AZ 85203 
8. Operator: (same as above) 
9. Address of Operator: (same as above> 
10. Principal Metals: Mo, Cu, Au, Ag, Ph, Mn 
11. Number of Claims, Title etc.: Approximately 40 unpatented 
lode and placer claims. 
12. Previous Published or Unpublished Reports: Long Lac Mineral 
Exploration Letter Report (1985); U.S. Borax Letter Report (1984) 
13. Names of Mining Companies or Governmental Agencies that have 
worked or are now working on this property: Long Lac Minerals, 
U. S. Borax 
14. Ore & Gangue Minerals: Disseminated py, ccpy, molybdenite, 
copper oxides assoc. with silicified zones in granite. 
with iron and manganese oxides. 
15. Geology: Older Precambrian granit&-granite gneiss, felsic 
volcaniCS, volcaniclastics and carbonate-rich sediments? Jasper­
chert bodies with associated copper-iron oxide staining. 
16. Type of Mineralization-Metallurgical Considerations: 
Disseminated py assoc. with quartz veins in granite, copper-iron 
oxides associated with outcrops of jasper-chert •. 
17. Ore Reserves: none currently developed 
18. Mine, Mill Equipment & Flow Sheet: none 
19. Road Condition5: The property is acces5abl~ -by a s.riesof 
trails from State Highway 87~ (see figura 1) 



22. Br~ef History: Th~ property was located by ~h~ present 
own e r s h ~ P 1 n Mar c hot 1 "t 3 4 ,3 t1 ,i h a :; bee i1 he .i. ·i sin C e t 11 e n IN i t h 
performance of annual labor. The 1984-1985 Assessment Work has 
b~~n flIed with Maricopa County and the Bu(e~u of Land 
Management. 
23. Previous Sampl~ngf Drill~t1g & Oth~( Studies on Dumps or 
Tailings: Sampl~ng of outcropping mineralizatlon by Long Lac and 
U.S. Borax personnel (see Attachment A) 
24. Environmental-SociaL-Political Conditions & Consideratlons: 
The area is one of pas~ mining and pcospect~ng activity and ~s 

not within any area cCGsidered foc Wilderness or Restr~cted Use 
Status. 
25. Sampling: see figure 1 and Attachment A 
26. Financial Terms, Conditions & Considerations: The prop~rty is 
currently open for lease oc purchase. (Fa, specific terms, 
contact owner) 
Remarks: Property is an undeveloped pcospec~ with interes~~ng 

precious and base metal values associated vein systems In 
Precambrian granite-granite gneiss. 
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«1m' United States \ 'J. Department of 
, Agriculture 

~ , Mesa Ranger District 
Se,.,ce 

P.o. Drawer A 
Mesa, AZ ,85201 
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. ~~- Mr. -'Richa r-d' A. ' Wa 1 ker :' ~~ ._ 
. ~ 6380 ·I. Shi prock St. ._ .- -

Apa'c-he , Junction, c· AZ .,- g-5220 

, Dear Mr. : Wa 1 ker;.-· ' - . 

Reply 10 2810 

This letter will serve as approval of your Notice of 
Intent to Operate dated 6/18/84. This approval is for 
the taking of samples by hand to be backpacked out from 
your claims. Please remember that this is all that is , 
approved at this time. Any further work must be ap­
proved before work begins. 

, . 

Thank you for your cooperation. 

- --.. ;,.,.;:- -
- .:..-;':::"'~ - ' .......--:""';:- . 

/ 

C '- .. • ... ' : .~ ' A';f~~~.~t~~:/fS":;~i'j;: ({~:i~iff.i;i::· .. ~.~~>; :;7:':~i¥;~:;~,:~~·:~~(',~cc.~;a.:: '~;).·, .. . ::: 
,' ~ 'DONALD A. VAN ORIEL , " .... ." . " -0;..- ,'- , 

- " .. ' . Oi s.t~ift.R.:a.,l1g~r~ · ':~ ,, :_: :>,,· .. ···/>.· ... ,,: " ....... :.': _ .. : ......... -': ' .... , 
. . -.' ~ .•.. . .. , 

: .: .. : .... : .. . -, ... .. . 

. . ~ . 

I r 81) / 

/ 
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Custom Smelting . 
Chemical Analysis 
Flow Sheet Design 

MINING CORPORATION 
Refining Division 

=-_~--__ ._ ' -~ ~'';' : ~ -_ .4~~9_. East Ma.gnoJia- -
Phoenix, Arizona 85034 

(602)~~~ 

437-3058 

- - 5-21-P~ ~ ~, ~~~ =" ~:~'~~~~~_ 
.. .-- -~. > '.>-- - ' .~ . . ~:. ~. -= .~~~:" .~->. ~..::-.. , :~ :::~F~-· '~:.-;::..=:,~~.c:--: :~¥:.:~~".:~ =.:-,: ;:.~::t~:~i~~~~;';~~~'f~~-:- _,:-.:~~;;;~:-~-:-~",.-=-.~ . : 

TO ~~!J~~h;~~~~~ ~ 
- ·1- . ... . .. 

SAMPLE 1D NO. PROCESS USED AU(GOLD) OZ/TONAG(SILVER) OZ/TON 
4 -•. .. . .. . ' ~ . 

Hillside red #1 Fire Assay fro S,-d-I,vG"!;J trace .31 -

Hillside #2 Fire 
C;/24jiJiTC 

red Assay .03 .44 

Hillside #3 Fire Assay . 14 25.86 

l 

' . 
. .... . ~ ->. --.' , . r~i~~t~,~~~i~~;~~~.#rol~"iU>_-~~;F_-)·F~f;f' :'~;-4~l~~~i~~~-- ,--",. 

,_'fot: ·e\'~~Jt!atioll · p~~r-?-·::~·~~ . or!!:,; 'subject to '. . ." . . . 
.' a ., ';prC33 ' co :.,:~~r~h)~~J-LtY:·f"1~een,e nt by .. 
~~;;...-.:;I<~ . .u.... }Ukt <f ) . " . not to drsclo~e, . 
'direc ry ' or · irld~.re.ctlY, . th¢ :·.·.t·o ·ntents ·here~:f " ..... . . 
' for ' a'rfy ·· pur·pbses~~ ·· R :e :p·ro.du ·c-tion bfthis' 
document for any purposes is prohibited. 
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Client 1.0. 

-Bushkin #1362 , . 
I 

-" .: 

:bup l i cat e 

" 

. ' 

,j, 

(602) 894-0919~ ':, '; '. 
;j' i . : ~ 
' :' " . "" . , . 
..••. ~ ; 
.:: ... 

:r . ~ ' ' : :F~: : " ~ : '; , 
ANALYTICAL RE,P.9.RT 

. ',; '~' I ' .- to' • 

:/1+ :, ; 

Lab' # 
.' ,~~ ~ ... ( . " . . 

·,:':>f i r ~~A~s_sa y ~. 

1 

2 

.:, ,! 

.- Au ' ,· 
. (0 z It~)h)' .. . 

.',: ::' ~~': ;.'.: . 
• 45,9 ~ .. ,. 

'. ~~~;~\.:' 

.. ;/1;:;':': '. 
: :.<~~>.>, " 

. , ' . . 
: .~ i " 

• .. ~' I~ . : • 

'. ~ '" . 

.' ' 

Ag 
(Oilton) 

1" 5 

: ... : l~ 5 
I .. ,' # 

;'-'j 

; '; ;' i ~' " f II ~. ':j 'I'" , .' :." ,. .I": ! . II 
, . 1."11, , '1 ' i" . ,, · I , " r , 
/';'1""1 . II d ",\1,11 ' ,' , 1;1 ": ' ' " , . 

'i:' ,." , 

' !." , II il '" .,1 'I ,I ~ , II' I : !! . ; ',I .' ! • • : J 
: .. '1 ~; t . · I., ' . !' ,l,: '! I 'i' " f . I, : .. " .1,\ • II" 

/f(t: '!,::' :l,:}, I i ~i; i' ::::',. :. "_"', ·· ',.'jt(,:;,}: : " , , 
I .. ,: ,:( ,I, ., :11;. 1 I" . ,"'.; 
: ,' i ! ' '1 'I ' ! I, .' ..... '.,' 

, ' . ,I.i,: \, , '1'1 I " :,' 'i i" I" ,I I I . :; ~'': , 

Job Number MA-1452 

Page 

Date 

1 Of 1 ---:.---
June 131 1984 

· ' i'!~ : ;'~"J~i"i!" :{ ;:L .;\,l." : :~, < .')~'~,: " ;. 
these 8nalYSiS~pi~1 ~.r\l lor 'inter;pretations are based on obs,ervations andii'ra~~ria19 supplied by the client to whom and for whose 
exclusive and c;qnflld~r;tla: ~ ": \1' .e ttli. report is made. The interpretation. ', ~r opinions :expressed represent the best jud~ements of 
North American : ~.sa~ 'G.ompany. ; a11 errors or omissions exceptedl but Nort.h,'American Ar.say Company and its officers and employees 
assume no respo~.lbI:it'y , androake no warranty or representations as to 'tl):~~ productivity, proper operations, or profitableness 
of any mineral ', I :~'~PP~,:: !:~';i ~r>~ioinriection ,.,ith which such report is used o~.t~: ~.~ .. e,~ . .':, ~pq!; ; . 

,1-'i·'. I," t',"··,' ,i!.' " ;" ;:1 , . . :r. '. '.' ",' 
it:' Client Name":': ! >:: R.'ict1ard ': A~ WaLker _'. l/(':'~'; 

;: ~'i , 1:1 .' 'I : , , '" .. ' , . , : . ; ,' " .' .' ' . . 
Address: r; ;i ,~380 [. !,Shiprock St. ,/ . :.'. Samp,.Les ·;'.Subinitted By: 

!Jf! ; : ;'~ . ~'pa~heil, J~nctio~, AZ l{I>'i," .l : ",: 'i.'>,.. Date ',Received: 
Telephone :~ '; :, ~82~75i16 ' ' ( i; 'J" : ':'~;'.\:'.'; ,:', :" ', : \' 

Rich Walker 

June 8 ... 1984 

: " 
i , '.:;1.;, "'; :1 
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Custom Smelling 

Chem;c.a' :Af:!~'ysis .. _ .:-_-=- - ... -~: ;-_ .. 
Flow -Sheet Design . . '-- --.:-~-. 
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~b -~ '.~~ ~ _ · F".i~re . i Assay .. · 
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ASSAY RESUf..'l'S 

. • -- .1'::.. ~ __ -:- ~ .. ~ ._ 
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Phoenix, Arizona 85034 
- ~ -=·· ·~ (602) ~-~m6 

437-'3058 
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NORTH AMERICAN LABORATORIES, INC. 
1022 West 23rd Street 
Tempe, Arizona 85282 

(602)894-0919 

o F ANALYSI "S 
~ ,-~ - --,'---,-",--~. 

~ .. . 

"- " - - - .-, ! -
_ -Date:'-- June -30'-'-f984 --

Job Number~ MA-1475 ' 

Client Name~ Richard Walker 
., :Address~ 6380 E. Shiprock Street -

I Apache Junction, AZ 85220 
Telephone; 982-7516 

Samp les Submi t ted· by: Richard Walker 
Date Received: June 21, 1984 

Sample Preparation: The entire sample was crushed to -1/4 inch, 
blended, split and the split pulverized 
to -200 Mesh. 

Fire Assay: The Fire Assay sample was one assay ton. 
Geochemical: Analyses performed by Atomic Absorptio~ 

Au 

. , 

. . 

These analyses are based on materials supplied by the client to whom 
and for whose exclusive and confidential use this report is made. 
North American Laboratories, Inc., and its officers and employees 
assume no responsibility and make no representations as to the pro­
ductivity or profitability of any mineral deposit in connection 
with which this report is used. 

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



RES U L T S Page 1 

D Number - MA-147S 
Date ~Jun~c 30, 1~84 . 

- - : l-- · --- -
i . . _" ' . 

~..,.,~. ~~- =--~. -~- -----~--
--"-- _I .. _.-

. Cl-ient-o- : ! 
I • D • ! -- - La b H 

.. . -- --l 
----- - i -

I 
: 

-"6 ' Bushkin 
Cone. 

'7 Hillside 
Red Cone. 2 

Hillside 
Red Ore 3 

Bushkin 
Head 

.' 

Ore 4 

-
_ _ -:.:=-- -;."'=' - - - .- - '- ",--' -.,::: __ .~~-:-~ __ -:-:-"-: __ ~_~~-.: ... ~~~E:::~_~~ .-~:-=-7":-~;::~~~~: ~:;::-= :-:=-: 

'-- ' : .. ~:...- ~-:=-~:---:~ , ~. - .:---:: -:-:;:~! ~: , --~.::~ ...:.. :--=--= . . ..-- .,. -~- -

_.- _. - . . -. ~ ----._ .. _ .. 
' .:. ---------~---~---- ~-----7-~:~~A~-~~.-~-.. - o::~-=~:c 

Au -: 
. (Oz/t~n) 

.388 

4.648 

C/! VS/fct) 

. .. 041 

. -' -Ag --

(Oz/ton) 

.4 

15.6 

~; c,:,.;ct:"v 7'72 . .rf-TcP 
I 

<.1 

(Oz/ton) 



r lUI-i I H Hr·' ltl~ILHr 1 LHljUI~f-l ~UliIC), II I~. 
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' :".::' .. :: .. · · · ~--: ... ' ... E:-· :-:- :~ ':" C"'E R' T J F T fleA l' E._-.O_E~_LlLA . LY . .5J S __ .. ___ ._._._ 
.":-' . ........ "'::-~--':-:~" ':" ~::.:.:;~~.....,.,n".= ".~.· · -. -. ~~. ~ ; .. -_. -=--:a. 

... . -

_ . ~ :. - -7- - - 7: :._ 

... :- ...... _- ' ... ~- .~ --:-::-~. :.,...: :: . ", .. ' '.-: - I. ' 

Dat~: September 18, 1984 
Job Number: MA-1596 

Client Name: Richard A. Walker 
Arlci r~~'~~: "1M F.. Shi prock S,. rp.~t. 

Apache Junction, AZ 
Telephone: 982-7516 

Samples Submitted by: Rich Walker 
Date Received: . September 12, 1984 

Telephone Results: to Rich Walker by SJS on 9/14/84 

.Sample Preparation: The entire sample was crushed to -10 mesh, 
blended, _split and the split pulverized 
to -200 mesh. J 

Fire Assay: The Fire Assay sample was one assaY ,ton . 

. ~d d itfo n~ 1 In f ci r;na tion ; ·4 Sample' Pr jpa i~a ~ i o~ @.{7 5e~': ;. .. .. . . 
' .. ' .. ~ :::. "~: ' ;' c,: . : :',,' .• -: ::":':~ ~:~:~I% t:?i?f:.A:;}/y~I>~ ;e::-;~?\:~;~'~"/":\:;;:"':?'N: ~:;. :.:,;·~~t(t.. · . 

. : ... ~ .. :: ..... : .. .o:. ~:. fl.-

o. ' . ~ ' . ::!,. ': \, , '. 

• .. ... ,,:.' .. o. 

-. r,:'" 

mineral and Water RnalYfif 

1022 Weft 23(d St(eet oTempe.Rz.8S282 n (602)894-0919 



FIN A L R.E S U L T S 

Job Number: MA-1596 
Date: September 18, 1984 

Client 
I.D. 

Stream Cone 
Shale Ore 
Meadow Vein 
Metal 'D' 

Lab # 

1 
2 
3 
4 

Page 

Fire Assay 

Au Ag 
(Oz/ton) (Oz/ton) 
------ ------

<.001 <.01 
.007 <.01 
.009 .40 
.009 .05 

These analyses are based on materials supplied by the client to whom 

and for whose exclusive and confidential use this report is made. 

North American Laboratories, Inc., and its officers and employees 

assume no responsibility and make no representations as to the pro­

ductivity or profitability of any mineral deposit in connection 

with which this report is used. 



nORTH hi nERICRn LRBOh,-4TORIES, Inc. 
C F R r T rTf n TEO FAN A L Y SIS 

~~~;::~~~ .-~ -7.~~:" -' -.--~-P:- ·: :~~· ~~5::~· ~- - Ap ·ar.he ·- -Jvrlc .t .. ; . 0!' -~· A. 7·~- ·· ~ --. -~ ~' _. 
'- .. _ . ~ _ ~ Ie (ephon~- : 9B.2~Z516 -- - .- - __ - -

- Sub~itted ~y: 7 Ri~h Walker 
- - Date Received: De _cem~er17, --1984 

Client 1.0. Lab # Fire Assay · 

Au Ag 
--COz/ton) <Oz/ton) 

/2 Cactus May I C I 1 .064 5.14 
13 Trail Vein 2 .012 .21 
/4 Cactus May #1 3 .006 .10 
If Hillside Red Soil 4 .016 • 11 
/? Hillside Red 5 .009 <.01 
/7 Cactus May #2 6 .017 <.01 

-~:- _ -Job t-tumbe r:_ fwll\-1759-: - ' .. -
Da t e :De c e--rnbe r ' 1 7198(i '~-,-- , 

- - Copies to: 

Additi~nal Info: 

' - . ,._ -. --
-, -

. - . " - . . ~ 

. . - .-~ . 

Geochemical Analysis 

Hg Cu Pb Zn 
(~) (£E!!!.) (~). (~-' 

.-- (0 V;..J IlL Y !-oc,:, ~irH 
/?;lZlre f}E(,JPO-

/lAodllS 

64 325 48 

<.01 ; 1 27 42 

__ ",: .; f:,'.':· .. . r •• 

. :: ':: :;:-:.'.,'>.: .::}~ , ' , -~ 

':~:, >~>~~.:" :~~~ -~':::::' :::::::~ 

These analyses ar~ based on materials supplied by the client to whom and for whose 
excLusive and confidential use this report is made. North American Laboratories, 
Ind., and its officers and employees assume no responsibility and make no represen­
tations as to the productivity dr profitability of any mineral deposit in connection 
with which this report is made. 

We wilL store the PULPS for ONE YEAR in case you desire further analysis. They will 
be returned to you if you so request or be discarded after one year. 

mineral and Water RnalYfif 

1022 Weft 23(d St(eetoTempe.Rz.85282 o (602)894-0919 
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UNITED STATES DEPARTMENT OF TIm INTERIOR 
(BUREAU OF MINES) 

KlNERAL-RESOURCE POTENTIAL OF THE MAZATZAL WILDERNESS 
AND CONTIGUOUS RARE II FURTHER PLANNING AREA, GILA, 

MARICOPA, AND YAVAPAI COUNTIES, ARIZONA 

By 
Clarence E. Ellis 

KLA S6-82 
1982 

RECEiVED 

Dt:~1 c;: "; 'r: ,~ f.r 
MIt\E:'AL "l:..jvV I\Ci.. 

.. ' - . .. , ., .. . . . . ... ~ ~ . ~ .. ~~~~<~ :\~ . " . . }'. , 
fbi. open file report auaariz .. tlle ,:r •• u1t. of , 

. • lur.au of Kine. vilc1erae •• , atucl,::'UcI. Will be ~ , " , 
' incorporated In a joi~t ,report with , the ,U.S. ' ' 
Ceololleal Survey- ' The rep~rt i. prelt.1aary aDd 
baa not been .cf1t", ~r , ' r.vlev.d for 'couoralty ' dth 

" the U.S. lur .. uofM.11ie. , e4itorla1::' .caD4arclae ',' 1iQrk> .~ " 
,oa thi. atudJ .a ":concluctecl'.'1',' perHD.t ;fr_~ :'- ,> ,, ~ ~,} :,~,;: {: .,'~ 
l11tet'llOUntalll Pleld ' Operatloa Ceac.t-' IaUcl1D1 ' 20;::" ",': ", ' ,~ 

(;, ~i;-''',::'''' i:i .~ .... r Federal Cenc,r:--,,; ,~u .... r ," ," , 

;' . \';'l;~tti ,::,: , .. ' 
. ; .•.. 

- .' .. ' .':. ~ ........ . . 



-. 
Kining activity 

Minlng activity 1n the area peaked in the 1880'., and has .ince remained 

at • low level. In 1979, an adit waa being driven at the Sunflower Mine 

(Plate I), and the road to the Caster80n Mine va. belng rep&ired; both activ-

itle., however, were curtailed by 1980. In recent year. there has been 

trenching at the Sunflower Mine. drililng and trenching at Kineral Canyon on 

the .. stern boundary; trenching, ,eochedeal, and seopbyslcal prospecting, 

and ainor copper-.ilver production at Copper Mountain inalde the Wilderness; 

drilling for uranium near Boraeshoe D .. near the JAR! II area; and applications 

were filed with the .U.S. Forest Servie.for perai •• ioD to clrill at Copper 

Camp Creek inside the Vildernes •• 

MINING DISTRICTS AND MINERALIZED AREAS 

Hinins District, 

Payson 

The Payson, or Green Valley, mining district (Plate 1) surrounds Payson, 

except on the north. The part of the district adja~eDt to the Wilderness 

extends from just north of the East Verde River, to Eilenhauer Canyon on the 

south. Near the ea. tern Wilderness boundary, . on lold-bearlq quartz veins 

in a variety of igneoul rock. of Preca.bri.n ..... re the CastersoD, Collom. 

Crackerj.ck, Gowan, and Bou •• Kine' (Plate 2). lxeept for the Gowan vein, 

which ie traceable for poaaib1y a half 1111. (800 .). the ... ina in these 

1I1ne. pincb out. a10nl .trike within. fa. huncl~f .. t (te. of Mtera). but 

ax~~:1,Id cJeaper thaD the lillit. of cle ... lopMllt. .'lhe1 .ppear to fill tension 

.. ... ahe. related to nearby .. jor fault •• 

su~·14~;;i,:-'~~y:'~::jir~D,~~~~~;·::i~(~.~ . 
,\, ' : , ... ~.! · I. ' . . : ~~., .:J,.' : .~~j '" ~.~ 

the aouth-

"'£.~;"oJ'D.r of tb.2Vllclame •• ·;:~;; J-..t ::tM.W't~~~-V11_ .... , .olcan1c rocks : -; :' ~~;jr;r' . ","" " ('; ' ;J;~:ir~;~:t.~ ::,;; " " 

. ~'. : ~ .' .. , .. 

':" .;',\:,. _' .. " 



cover the schist. The Cornucopia, Cold Creek, Mercuri_, Oneida, Pine Butte, 

Pine Mountain, and Sunflower Mines (Plate 2) are near the Wilderness. Although 

on the mercury trend, tta. Storey Mine inside the Wilderness, i8 • al1ver-

lead-gold deposit. Lithology or stratigraphy, rather than 8tructure appears 

to have controlled ore deposition. 

Mining Clai .. 

A p&tented claim., the Blue. Lode ( 1). i. located ins ide the Wilderne •• in 

sec. 10, T. 9 N., R. 7 E. Large blocks of unpatented claims are at Copper 

Mountain, Copper Camp Creek, Kineral Canyon, Borseshoe Dam, Sunflower. and 

Bouse Creek. Because few old claim description. are definitive, aany wdoea 

and prospects cannot be correlated with cia1 ... 

Known K!neralized Aree. 

Copper Mountain 

Just south of the East Verde River, and 1 to S iii (1.6 to 8 km) inside 

the Wilderness, the Copper Mountain group consiats of a block of over 100 

claims. Several miles of bulldozer roads, a 110- by 60- by 10o-ft-deep 

(32- by 20- by 3C>-m-deep) open cut, and many old workings that are caved except 

for three .hort edit. occur within the claim block. West of Bullfrog Canyon, 

.ilver i. dominant in faults and sheared quartz veina in Iraywack.s and 

.ilt.tone. near .. jor fault.. East of lullfrol Canyon, the copper aiDeral. 

chalcopyrite. bornite, 'and copper oxide. are dOllinaot, occurrina a. di .... i-

utiou. blebe. and di •• ellinatlons inquartc .. ina. _ Country rock. are .. fic: 

.. \.:.~:: .. 
, .• :\:.:":"i. ~ .... ;:; .. ,( ~ -< ¥!. , 

Hinera1 Canyon :_- ., _;t:~. >.' 

A IIatvork of lIullclo&errllacl. coven the .pur rU.eoa t~ :a~rttaji:,t' 
' . . : :">' ; '.. I • •• . ~.:~ : ~~:: 

Mineral Canyon and extends into tbe Wildero.... It block of 56- .. c:i.1 .. eo~ .. :.~·"t: 
. - ' -':;; < ;;r: - <';;" :<'l~~~~~~~ 

· ..... :;., . .;: ... . . 

tbi. area bal been known varioully al the Big Penoy and B1alear Iroup' ~ 

4 . . . ':::~'~~~'~:;~) '/. 



Freeport Exploration Co., Miami Copper Co., Phelps Dodge Corp., Phoenix 

Ventures, Pinal Copper Corp., and Viola Mac eUllined the property between 

1957 and 1977. Disseminated copper oxides, occur in a brecciated complex of 

intermediate volcanic and plutonic rocks near a .. jor fault intersection. The 

mineralized zone extends at least 1,500 ft (460 .) into the Wilderness. 

Copper Camp Creek. 

Copper oxides are found at the Copper Cliff ,roup of 22 claims in the 

center of the southern quarter of the Wilderness. Over a dozen pits and 

trenches, a 6Q-ft (2Q-m) shaft, and a 39Q-ft (120-.) adit are in the mineral-

ized zone. Drilling was proposed by the claim owner. in 1972, aDd recommended 

by a U.S. Forest Service examiner (U.S.F.S., 1973), but never carried out. 

Country rocks are Alder Group, mostly of volcanic derivation. 

Horseshoe Daa 

Low-grade uranium occurrences are present in Tertiary lake-basin eedi-

ments east of Horseshoe Dam. Two blocks of 150 cIai .. each have been located, 

and at least three holes drilled. SOlie of these cIaiu are in the RARE II 

area. A sample taken across a 4 in. (10 ca) bed a8sayed 165-ppm U)Oa, but 

the next highest a8say from beds in this basin vas only 18 ppm. 

Past and Present Hining Activity and Production Data 

Gold va. di.eovered in about 1875 near 'a,aon, and the Payaon aining 

di.trict bad it. peak between 1881 and 1886 (Lau.en and Vil.oD, 1925). Pro-

cluctiOIl fro. that period va. Dot recorded. The di.trict ... .,re or lellll 

1dle until the 1930'., after which there ... lporadic production. letween 

1938 and 1956 the Ca.ter.on, Collom, Crackerjack. and Govan Hine. produced 

(USBM r11 •• ) , _ ,< 

IOU: :i:i~~~~r9 oz 
.11Y.r:1_; : : ~' · '~, :, ': 426 0& 

cop~r: ,{iff~96 lit ' 

(6,-190 g) 

(13.2 kg) 

(7,990 kg) 



In 1967, 33.5 tone (30.4 t) of ore containing 938 lb (426 kg) of copper and 

485 0% (15.1 kg) of silver were produced fro . the Copper Hountain open cut 
.. . 

(USFS files). 

Exploration for copper has been aoderate1y active at Kineral Canyon from 

1956 to 1977, at Copper Hountain fra. 1964 to pre. ent, at Copper Camp Creek 

from 1955 to 1972, and at Eisenhauer Canyon in 1957. Increasing precious metal 

price s have spurred renewed ac t ivity at .everal properties near Payson. 

Mercury was discovered in the Sunflower aining district In October, 1911, 

(Ransome, 1915), which has remained interaittantly active until the present, 

although there has been little production since the 1960'.. At present the 

only activity is at the Sunflower Hine. 

The Pine Hountain and Sunflower Mines were the aajor aercury producers 

near the Wilderness. Other properties combined have contributed ainor quan­

tities of aercury. The Storey (Tri-Metals) Kine produced DO llercury, and 

various mercury mines produced gold, silver, and copper. Recorded production 

(USBM and USFS Files except as noted) from 1913 to 1965 is: 

aercury: 3,973 flasks (137 t) (Beckman and Kerns, 1965) 

gold: 764 0% (23.8 kg) 

81lver: 1,095 0% (34.1 kg) 

copper: 2,140 lb (970 kg) 

lead: 27,650 lb (12.5 t) 

Reaource Eatlmate. 

Deposita in, or within a half mile (0.8 km) of the Wildernea. or RARE II 

area are li.ted here. E.tl .. tel are ba.ed OD Bureau of Mine. upping and 

570 Bureau of Mine •• a.ple. taken 1n area. At the t1 .. of the .tudy--1979 to 

1981--a11 resources except the Storey Mine were lub-economic. 
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P.,..on District 

Combined inferred resource, of the Casterson and Collom Hines, just out­

aide the Wilderness, .re 52,000 tons (47,000 t) containing 0.07 or: of gold and 

0.7 or: of silver per ton (2.3 I of gold and 25 g of silver per metric ton). 

Copper Kountain has a aoderate .ize copper-silver resource entirely 

inside the Wilderne... The mineralized area is 8,000 by 200 ft (2,400 by 

60 .) with high-grade spots. 

Kineral Canyon has a .o~erate .ir:e copper resource which i, partly inside 

the Wilderness. The mineralized area is 3,000 by 800 ft (900 by 240 111). 

Sunflower District 

The Sunflower Kine haa an inferred resource of 26,000 tODS (24,000 t) 

containing 0.14-percent mercury just outside the Wilderness, and an inferred 

resource of 3,600 tonI (3,300 t) containing 0.21-percent mercury just inside 

the Wildernesl. 

Inside the Wilderness, the Storey Mine has an inferred resource of 78,000 

tons (71,000 t) containing 0.06 or: of gold and 1.9 0% of silver per ton (2.1 g 

of aold and 65 I of silver per metric ton) and 3.9-percent lead. This resource 

i8 calculated from surface exposures, as the workings are all caved. The 

known production has been lubtracted from the calculated resource, however, 

any unrecorded production which aay have occurred would allo subtract from 

the quantity .tat.d. 

Copper Camp Creek has a IIOderate size copper re80urce entirely inside the 

Wildern.... The mineralized area i. 3,000 by 200 ft (900 by 60 .). 
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ASSESSMENT or HINERAL-I.ESOOlCl POTDTIAL 

Thil t •• preliminary ........ nt ba.ed OD Bureau of Klnel data gathered 

durin. thl. Inve.tigation. rlgure 2 Ihows the areas deterained to have 

~n.ral-re.ource potentlal. Por purpol.' of thl. report the following 

defln1tona are uled: amall n.ourc •• /re •• ne. - le.. than 100,000 tons 

(91,000 t). Mdiu..-.lze re.ourc •• /r •• erve. - 100,000 to one .1lllon tons 

(91,000 to 910,000 t). larg. re.ource./reeerve.-.ore than 1 1I11l10n ton. 

(910,000 t). 

The Kazat%al Wilderne.. ha. copper, Mrcut'J. ailver, lold. and lead 

resource.. Den.e chap.rall and rugged terraill 1nh1b1t pro.pecting nov, &. in 

the pa.t. and exploration would be difficult aDd coatly_ 

Gold 

Gold hal been ained frOil quart ••• iu in Precaabr1all rocU lying near the 

De.d_n, Verde, .nd Sheep Mountain f.ulta upped by Wrucke and Conway (in 

preparation) and the Payaon ar.nite. Except for the Gowan .e1n, tbeae veins 

per.i.t only a few hundred feet (tena of _ter.) alou8 .trike. No pinching 

of the ... lna down-dip va. oblened by tbe Bureau of Mines, Dor ••• it reported 

by Lausen' and WilsOD (1925). Only free-a1lliq lolel va. r.coverable when 

the P.y.on cl1.trict va. activ.; therefor., de •• 1OpMDt rarely proceeded 

JaOre than t.na of f.et below the ouell •• el ,.rt of the .. 1'D. '.111 eoofiauration 

aDd ptoxia1t1 to the fault ... ntion.d .uIS •• t that thee ... 1.. fllied ten. ion 

.. abe. 1'.1at~to fault .ova. at. · .- .~. 
.,. ~ ... :-.': .~' . ~~ :..' .".;- · .. ·.~.: :~~i ~;g~·:··i~;-~·: . - '. . . " -~· ~<~:" ~~~:·~~~'~·~·;X ~: · :~· 

. .. , ... :,: ., IIOderatepotentlal for 1014 eXiata. 1a _U- ' tO".41 .... b •• hiah - to 
. . -',-;: .. ... J~*%.:i . . ... .. . . ... <. ~ .. .. . < • 

,.,. ."< ,. .ocI.rate-iTad ••• lna In Preenbriall rock. Dear the .... faulta.. Gold 1. expected 
:' j'. .. ' .. j. ~ " • • 

:, ~~}:~'.,;J. r!C~~,; i.~~i=~~',:'*JE1tC. cop.,eror _reu"J.pol1t·· ,·· ;;\ .\.:::~t;w~,:~~~f,L' 

..• ..... ' 
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EXPLANATION 

a.tazcrt101 Wilderness bcKNOfJ 

- - RAftE II fiIrtNr Planning 
Area ...,." 

a Identified reaourtl 
~ .. ode.at, potential 

o· 
A 1 

, 
I 

i 
-10 

,_,-.;;-." ,F1gure 2.-Map of the Mazatzal W11dernes. and Cont11\l0u.RARE 11 Further 
_.-! ___ ~ -;';~~~l~lf:~<L~(;_, Planning Area 8ho"~ng pre11ndnary detemnatloft of 

mineral-relource potential. 
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Silver 

Sil ver acco.pante, lold in the vein Iysteaa deacribed above, and would be 

• byproduct of 1Ilining copper or ae rcury depos its. Relationships of 'fIver to 

copper are unclear welt of Bullfrog Canyon in the ledimentary lequence of 

the Copper Mountain depolit. With thil exception, lilver potential is related 

directly to 80ld, mercury, and copper potential. 

Copper 

Some copper aay be Iyngenetic with Prece. brian volcanlc-aedi1lentary rocks 

(upper Alder Group and Yavapa1(1) Group), but if 10, it ia very spotty. Con-

cent rations of copper froa the Pay Ion granite and the possible older ,ource. 

are localized in brecciated zones related to intersection of the Verde and 

Dead.n Fault, interlection of the Sheep Mountain Fault and local faults 

related to Tertiary plugs, or in permeable hoat rocks near .. jor fault. and 

the granite. 

A moderate potential for copper exists in medium-size, low- to .aderate-

grade deposita in basic-to inter.d1ate-volcanlc rocks of Precambrian age 

which are near structural interaeetion. and the PaYlon granite. A .oderate 

potential for copper in a mal I , high-grade depolltl enat. in Preu.brian 

b.alc- to Intermed1ate-volcantc rocks. The Mazatzal Wildern •• a and lARE II 

are. ia not. porpbyry copper enviroDJlent. So. copper would be • byproduct of 

a1n1na lold-.llver .. ina, and rarely aight be recovered frOil Mrcury clepoaita. 

,0t1~i~'&,j;:;:~: i;'~'~' Mercury 
Alder Group ro~. ~.r • . ~be ' '' . cml1 hoat ill tbil area for IIOre thantraee 

..... :' - ' 

•• ount. of _reury • . Quart&-.. r~c1~~ or ehlorite achllta are fayorecl, probably 

due to per.e.bl1tt,.oi ;~!;' k;';;£:2~~ "tweeD tile bed.. The "1'CUry. prollabl,. 

remobillzed by the b •• t . frOlt Tertiary 
. :,. . . " 

; "' .<~::(~~~~:;: 
. . .. ~ .. _\~ ._"i~:; '" 

.'. :>-:,., ~ . 

,. '. - .-~: >- ., , . 

" ' 0 

;~: ; ~ :::. : ... ~{ ',;; ~ 
""'.r.": .• ':' " 
;.-. ~ 
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Itock., wal driven along permeable path. In the Alder Group bed.. Depolition 

was probably a function of temperature. 

A moderate potential for .ercury in ~ll. low- to woderate-grade 

deposits exists in the Precambrian Alder Group in proximity to the Payson 

granite, Sheep Mountain Fault and a Tertiary stock, which 1. to .ay within 

the present Sunflower district. 

Lead 

Lead is a major constttuent of the Storey and Stingy Lady veins, but is 

otherwise uncommon In the Mazatzal Wilderness and RARE II area. These 

veins are short along strike, but their behavior along dip is unknown. Both 

are near .. jor faults; the Storey is near the PaytoD granite, and the Stingy 

Lady within it. 

A low potential exist. for lead in s .. ll, high-grade vein deposits in 

Precambrian rocks in or near the Payson granite near .ajor faults. 

Uranium 

Anomaloul, but very low-grade uranium is found in tuffaceous sandstones 

in a Tertiary ba8in-fill. A lIOderate potential for uranium 1n medium-sue, 

low-grade deposits exists in the Tertiary sedi.ent. in the Verde River valley. 

particullarly in the area receiving detrital fro. the uraniua-bearing stock 

in Tangle Creek. 
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