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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: SULLIVAN MINE GROUP 

ALTERNATE NAMES: 
CROSBY GROUP 
BLUE BELL 
COPPEROPOLIS 
DULUTH & CHIRICAHUA DEV CO 
SULLIVAN COPPER DEVELOPMENT 
HORACE MOUNTAIN GROUP 

COCHISE COUNTY MILS NUMBER: 27 

LOCATION: TOWNSHIP 17 S RANGE 30 E SECTION 2 QUARTER C 
LATITUDE: N 31DEG 58MIN 36SEC LONGITUDE: W 109DEG 15MIN 06SEC 
TOPO MAP NAME: CHIRICAHUA PEAK - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER OXIDE 
COPPER SULFIDE 
LEAD 
ZINC 
SILVER 
GOLD LODE 
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SULLIVAN GROUP COCHISE COUNTY 

CJH WR 8/28/81: To Mr. Charles Ebner, P.O. Box699, Douglas, AX 85607, 
Tel: 364-4965 in response to a letter received in Phoenix DMR and referred to 
Tucson DMR. The letter requested a mine map of the Hilltop mine, California 
District, Cochise County. Told him that I couldn't find a map, but we do have 
a good mine file on the property containing some KMR engineers' reports and 
descriptions of workings. R~ and his geologist will visit the Tucson office. 
Mr. Ebner is worki'ng with the cl a i·mants · ·of the Hi 11 top #1 thru #7 group and the 
Sullivan Group of Patented claims, a Mr. and Mrs. Miller and a Ralph W. Morrow. 
Mr. Ebner ts trying to map some of the workings which are in bad shape with poor 
air and many caves. 



SULLIVAN COPPER DEVELOPMENT COMPANY 
2029 EAST SUPERIOR STREET 

DULUTH 12, MINNESOTA 

Arizona DeparWlent of Mineral Resources 
Mineral Building, Fairgrounds 
Phoenix, Arizona 

Gentlemen: 

December 23, 1958 

Returned herewith please find letter dated August 7, 

1958, and accompanying Mine Owner's Report form. This report 

has not been completed because the property is inactiv~ and 

has been for many ·years. There is really no current information 

to send to you and doubtless your files include all past in-

formation which is available. 

Very truly yours, 

SULLIVAN COPPER DEVELOPMENT COMPA 

encls. 
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ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX, ARIZONA 

August 7, 1958 

To the Owner or Operator of the Arizona Mining Prope rty named below: 

t· 
Sullivan Group or Crosby Minef (Cochise County) gold, silver 

(Property) (ore) 

We have an old listing of the above property which we would like to have 

brought up to date. 

Please fill out the enclosed Mine Owner's Report form with as complete detail 

as possible and attach copies of reporw, maps, assay returns, shipment returns 

or other data which you have not sent us before and which might interest a 

prospective buyer in looking at the property. 

Ene: Mine Owner's Report 

FRANK P. KNIGHT, 
Director. 



l 

State of Arizona 

! MINE OWNER'S REPORT 

1. Mine: ________ .... _SJJlJi.Y.~)1Jt_:r9_1J.P-- --- ------ - -

2. Location: Sec. __________________________ __ T p. _______ ___ _____________ ___ Range ____________________________ Near s 

3. Mining District 

4. 

7. 

8. :::::: ...... ~1=~: ' .... ... :.. .::.. .. :. u~o::di ....~I~~~.r...: ... ;/ ... : ....... : 
9. Type of S rounding Terrain: ________ __ ___________________________________________________ . ____ _ 



12. Ore "Blocked Out" or "In Sight": ............... .................................... .. ....... ..... ... : ................. .. _ .............................. ~ .......... . 

Ore Probable: ................ ~ .............. .................................. ... ........ ............... ......................................................................... . 

13. Mine Workings-Amount and Condition: ..................................................................................................................... . 

No. Feet Condition 

Shafts ........................... . 

Raises .......................... . 

Tunnels ....... ........ .. .. .... . 

Crosscuts.: .................. . 

Stopes ......................... . 

. ............. _----_.---_ ..... ------- .... ----- ... _-----_ ... _ ...... -........... _------------------------------------------ ---._---_ .. _.--------------.------------------------------.--------.-.------- -_ .. ------------ .. ---

14. Water Supply: ..................................................................................................................................................................... . 

... _---- -- -_ ... _ .. -- -- ------- ------_ .. ------ -...... ----------------------------------------------------------------.------------------------- --- ---------- ----------- -------- ---- .. -------------.------------------

, .................................................................................................................................................................................... .... .......................................................... ------------ --- ~ -------- ----------- - - --- ------ - - ----------------------- - - -- - ---- -

15. Brief History: 

.... ____________________ _ ...... ___ .. _________ .. ______ • _______ -- .. --- .. -- .. ----- ------- --- ------ .. ------ .. ----- .. -- .. -------------- .. - - - .... -...... -- .. --- .. -- .. -- - .... --- .. --- .. --- ---- -- .. -- .. - .. - .. - .. - .. -7------ .. ---· .. --------------- ........ -

... _- ---_ .. _ ... -_ .... __ .. -_ .. __ .. _----- .. _--_ .. .. .......... _ ...... _ .... __ .... -....... _ .. --_ .. -.. -...... __ ...... -_ ...... __ .. -_ ...... _ .. -_ .. _--- _ .. __ .. - .. --- ... __ .. _ ............ _---_ ........ _---.-.. _-_ .... _-_ .......... -------- .......... --_ .. _-------- .. _ .. _ ...... --_ .. _-- .. _-_ .... _ .. _ .. -- _ .. .. 

16. Signature: ... .... : .................................................................................................................................. :" .................................. . 

17. If Property for Sale, List Approximate Price and Terms: .............................. ........................................ ........... ...... . 

: -~ , .. -.. ---.... ~ .... " ~ --_ .. ~ -':' .. ~ .. ~ "":" - .. -.... .. ----.. ----.. -...... - - ........ -.... -.. -.... ---.... .. --.... -- -........ --...... - .... -----.. --...... -.. _. --.. -.................. --- ...... - -----.......... -.. -........ --.... -.... .. ................ --.. - ----.. -.. -.... -.. -..... -.. --.. --........ --- ...... -...................... .. 
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Date of Report July 18. 1944 
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SULLIVAN GROUP 

See: Dept. of Interior, Bureau of Mines, War Minerals Report, #337, (Nov. 1942), 8 pages, 
5/3/77 a.p. 

MAPS - Upstat t s in the flat st orage fi l e in the third drawer. 
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INTRODUCTION 
¥ j . • . 

i : 

The Sullivan Mine ~s '~xarninedQY: Tho~as L~ ,Chapman, . anengine.er of the 
BureEiu of 11ines, in March i943. 'Samples taken from the' f .ew mfrleralizeo. expo­
sures justified . further ',irlvestigation ,ofthe property.:!. To dete.rmi:ne 'whether 
extensive e~piora tion of the property WOUld be vJarrarit"ed, tbe Bureau did a 
small amount of trenching and undergrQund work · dur·ing April 19t.13~/ under Bu-

' . ' . .. • . . . . . .• .. , ',L • 

reau project 1462. . 
~. ! " . 

. , ACKNQ ~'!L~GM&~TS 

. . In. 'f ts pr,'ogrsm of eA;plorati'on Of. miner.al de.po$it.$, . the Bureau of Mines 
has as its primary ob jecti ve the more effecti ve utiliza:~i.o~ 'of our mineraI 
resources to the end that they make the greatest possible contribution to 

. national .secl).;ri ty and eCQnomy. · I .'t is· the, policy :ofthe Bure<3.U to publish the . '. . " . . - . ; . . ' 

TJ The Bureau of' Mines will welcome reprinting o'i:' this pa;er', provided the 
" , following ; footriot.e. ·.:~acknow;ledgnlen.t , l~; , " tn~,de: · ~ '."'.Re.printeq 'fr:om BureSiU of 

Mines Report of Irivest1gatlons 4015~" . I " 

2/ Mining engineer, Bu.requ of Mines. . 
~I Charles A~ Kumke , project enginee.r . , 
1331 



R.I. 4015 

facts developed by each exploratory project as soon as .practicable after its 
conclusion. 'rhe Mining .Branch, Lowell. B. Moon, chief, conducts preliminar:y 
examinations, performs the actual exploratory work, and prepares the final re­
port ~ ThE/.Metallurgical Branch t R. G!O Knickerbocker, 'chief, analyzes samples 
and performq beneficiation tests. " " . 

. ... ... ~; . . . --', 'or "., • • 
.... ~ . .... . . ~ . y • • ," • 

"! .' ~ , ~ - ....... .. .~~ . 

. The investigations of the Mining ' and Ivletallui-glcal Branches of the Bu-
reau, as r eported , in this paper, were supervised by J. H. Hodges, district 
engineer for Atiz6na, and s~ R. ZirrLrneriy,regi'onal engineer 'for the Western 
Region, respectively. 

Special acknowledgment is made to the Arizona Bureau. of Mines for coop­
eration on the survey and geological ~apping of the property. 

From 1879, wheni. the If'tine ' WaS ' f irst ' located', until. 1899, when George H. 
Crosby purchased the property · for $35,000, ', only a < few open cuts were dug and 
a short tunnel was run. Crosby sank c..60.,.foot vert1cal . shaft and from its bot­
tom drove a l20-foot crosscut; No further work W€iii done until 1943, when the 
property was leased to J. H. ' BYrd, who began rilinirigp:r.'8 exposed in one of the 
old open cuts, Production ' as ' o{' May" 1943' had amounted to approximately 500 
tons of' sorted ore,'vJhich averaged ' about 4 percent copper • . The ore h8d been 
shipped to the International Smal tar at Mi::uni, Ariz. ' . 

PROPERTY OWNERSHIP 

The property, ovmed by George H. Crosby of Duluth, Minn, , consists of 14 
pa ten ted lode-mining ciai,mB ~ , Patent surveys of fi va of the claims are recorded 
as mineral survey 3125 in the lEl,ndoffice at Phoenix, Ariz. 

LOCATION j~D ACCESSIBILITY 

The mine is in the Chiricahu8 Mountains, Cochise County, Arizona, adjoin­
,' ,Jng the Hilltop mine on the ' southeas't (fig. 1). It " is -reached by 26 miles of 

,: g.raded deser.t road running southward from 'SanBimon, Ariz., ,a town on the 
-r-" 'S:outhern Pacffi,c Railroad, and paved Arizona "State HighWay 86~' , . . " ~ . ~ .~. (' , . : , . , 

.. ,:: : . "~ ' .. :f . 
PHYSICAL FEATURES J:1ID CLD/l.8.TE 

Outorops and workings on the property are in rugged topography at an al­
titude of about 6,000 feet. They :' follow this contour along an eastward ' trend­
ing ,hillside, which has a slope of approxim?tely 30 degrees. The entire area 

;" iS~ : 'db:v'ered~" b-y : cf' dense growth ' of 'brush, mainly s.crub oak, 'cactl, and small 
p{hes: ,a~~ ' .j~h~.I~8~,·~!. ,. i. 

The 'e'~treme"~angeof temp'e'rature' recorded at San SimonY (.e:ltitudo' 3,609 
feet) .is from min~?, 5 degrees, to ,. 111 degrees. 

~./ Smith, H~ V ~, The Cl-imate 'Of '4r1iona
i

; University of j\rizdna Agricu~tural 
Exp ~ S ta_ Bull. 1.30, p. 3 56 ~ , 

1331 _. 2 ~ 
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FIG.I-GENERAL LOCATION MAP, SULLIVAN MINE, COCHISE CO., ARIZONA 
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The average , annual rainfall at San "Simon is ? .f:? inches. " The ' heaviest 
pI'ecipitat'~on 'o'cc;t¥':s ' :dur1ng Jul~ :snd Augus't. ' . ' " 

GEOLOGY M1J ORE ' OCC1JRRENCE 

, " ,The , .. prodominant r.ock ,in the vi'c,inity of ·~the workings· :is:' limest'one, which 
ha~beeri marbleized ,in places Lf'ig. ,2 ). : '" ·It strikes nor thvie st arici dips nbrth-
8a.st ' a:t '~n€.1es , of 50 deirt;3es or steeper. ':, It ' is intruded'byrhyoli'te', which 
'O'L1:tc~~:ps ~'s elongated, irregular' 'masses {fig. 2}. The contact on the south 
of the rhyoli te with' limestone is exposed in ' several plac~s, but 'at the north 
it is covered with overburden. It trends w'estward and dips north at. a'ngles of 
50 degrees or , steeper. 

, . " ' , ', ' ", 

Mineralization, with one minor exception, is confine.¢!. _tQ .she.ar. . zone-$. in 
. the rhyoli te.:· The·:- strIke ,and dip of. ' the' sheari.'ngs tend to conform V\ri th the 
, trend ' of the long axes and dip of the rhyolite massos. . '. . ." , ~ . .' . , 

In '~e.ddi t{6~ t'o 
silver 'a're 'pres'ent. 
m~lachit ~ , azurite, 
sulfide m{nercil~ at 
shallow:. 

',?oppe:t mi~ers l~zati'6ii' t 'which pred~~i~at~s, some , gold and' 
Copper '~~ner~ls present at the surface 'are chalcocite, 

qhrysqqolla" 'Gnalco:pyri te; p:nd bornite" . Th(j presence of 
the surface ind,i-ca, te $ that oxidation , in the or e zone 'is 

, . ', ]lfLlNE INORKINGS 

I 'When 'the pioperty was' fir~t ~xp.mined. ; development consi·sted of .10 shallow 
surface cuts, an SO-foot a.d,it, fl .. 60-;fpot. vertical sh~f~ t from the bottom of 

. ·whi6h ,8 , crosscut' extended 1'20';"feet s'outhe'Q's 't ~ and a ' 35 ... foot inclined sh2ft. 
The inClined sh~ft had bGop. sunk , on , the 'main ore ' streak exposed in the most 
prom'inent 'surfac e cut. The 80-foot adi t is east of the project e..rea. 

, , . . Later, the . le'sse~e 'began ~ mining or·e exposed in the main surface cut,. After 
shipping 'two carloa ds of ore from this operation, 1,le drove an s.dit that cut 

,the ore zone a'bout .... S9. :feet l;>~+Qw , its outcrop. A stope , started froin this 
adi t, connected' wi th . tho inclined ' shaft and coniinued to ' the surface. 'This 

4 ' , . ' •• , 

working thon resembl~d a glory hole 18 f eet in diameter arid 60 feet ' deep_ 
" ' 

- · ~'~U:roC' D61~: BY - THE 'BUREAU OF lvlTh"ES ' 

VJhen the Bureau's engineer first visited the Sullivan property, the 
lessee was enlarg ing the main open-cut. The south, east, .'3nd west sides of 
the cut presented faces of ore. Owing to the talus and thick brush covering • 
the bedrock, it was impossible to e stimate how far the ore might extend to 
the east or west along the cO:Q,tact of the rhyolite with the limestone~ Copper 
mineralization similar to that in the main cut was exposed at several places 
on this contact. As the mineralization elong the contact might be more or 
less continuous arid, in places, strong enough to form sizable ore shoots that 
could be mined at a profit, a nominal amount of surft3ce trenching was under­
ta1.<:en. 

In April 1944, the Bureau began trenching to the east of the main open­
cut. ThreG trenches were completed (fig . 2). Trench 1 was 50 fe et east of 

1331 ... 3 -



R.I. 4015 

the main open":cut~ . The 'trenches wer~-;- cut acr~s~t'~e 'main contact' 6~ the 
rhyolite Wi th the limestone, Each t'rench, except" :to±- abbut · 1 '(f66t . of . un~ , 
consolida ted overburden, wa,s , in roqk ,. ' which had to be drilled and blasted 
(fig. 3). " ' . ,: .. ' 

',: After making thi? '6~d ,60if.6,9t .' shaft ' s~fe ' and acc'essi b'le 'and ' c'leaning 
" out the ,crosscut" wh.icll was .h8 lf~fiJled 'Wi th muck"the . q :~9S~CU't was. .advanced 

12 feet . . Thi~ adven'ee'was all in oarr'en' limestone. ' Ati east ' drift was ad­
vanced 8 .feet· on a mineraliz·e.d , stre.~k 'thkthad be'til Cut ·· in the inaiI{:':crosscut 

.. ' 2': f'e 'et frorn" the :: f8.ce~ . . . ..::~. ,;' . ' 
.. ' , .; . ~ . ; . . .' 

Seven sarllples were taken by the Bureau. '3 examinh~,g ' eng:ineer~ " V;jhich 
analyzed as follows: 

"t ' ! 

( -,'. $ ' 

, .f, ,. l\.J.~a:lys(i s , I--~~~~_~~~---: . ; ~ ' , :' . ~ .'; .~ : I VfidthJ oUnces i Perc'ent 
.. :,N?,'. ,,1 .. ' . . ,' .. :.. .. p.~.~.?rl,·:p~.~ .on. ~ ,. , .. . ; . . I:, feet ,I. Au, : . . J\g.! . eu 

, 1(v~.1 1 :J;.o,wer PIt on :(?~.degr;ee . sn~~~ . zone~ :\f." ....... -I ' 5.0 ,; O.·O~5. 2.~Or · .2~ .5~ 
': '. 12'~'~ I·~~?lin~d shaJ;t, .O.+l: ~57d, 8,g"!-,er; ,· shear .zone··f, rom I . j '.. '! " ,' 

, l . banglng wall ••..... : .. , ~ .,.! .0 •. , .••.... ~ ...... .•• 8.0*! .'015 2,.90\. ;,3.,50 
.- t223 I, Inclined shaft ' next' to #12'22, towatd hal1.ging! .'! I 

: ·wall. . . . . . . . . . • • . . • . . . . .• . • . . . . • • • • . . . . . • . 4.51 .015 3.5Q,· . 4~32 
1224'\ Inclined shaft from 1-11223. to ·footwall. •• . . . • 2.51 .02 4.70:,: 3.83 

'1225 !SortGd oro from inclinea. ·shaft •. : ••• ·•··•••••••• I .03 7.30 7.95 
'.: .. . ~ 1226 1 Rej ,E? C~ ; qr-~ .~rom inclineq. $haft ••. ~ , . , ~ . • ·'V .· •• 'I I .01 .2.501 4.03 

" .lr,27 [ Shea r :40n0,, : 800 feet 5.65 degrees .E •. fro~ , ! . I .'.~ \" 
." I #1226~ •. ,· .. · .. · .. ~~, ....• · •..... ,.~ ...... ~· .•• .-,· •• · ~~' ....• , 7.0 I ..• 0l: , 3~25!· · 3'.54 

The following four samples'~ ;wer.e cu,t ', in the trenches excavated. 'by the" 
Bureau (·fi gs. '2 and 3): 

-::1:Vtdth, ' Analysis, 
. . Descri~~io~ : I fe~t ' e~q~rit ' du 

-----+---.......,..-t-r-e-n ...... c ..... h-,;,....,-'a-f-c"ro s s mfriera ).1Z,6 dzoile ••••.• -.. -.-.-.-.-.~-4 ...... ~0--+--~2-. -2--5--
trench, acros 'S minero.lii:ed zone.: '. ~ • .- . ~ •.. '. 5.0 ., J;.89 , 
trench, acr~ss second mi~e:ralized zone. ~ • •• 3J.b ' "'1.83 . 
trench, across mineralized zon~ •... ' .. r ••••• ! 5,0 ,?? 

.......::....--;'----- ___ J, 

: ' " . 

.' . 

l' \ .. :. " "' ... > 
"t .' 

..... ; . 

' .J' 
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FIG.3- SULLIVAN MINE, ,PROJ.1462, COCHISE CO., ARIZONA 
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Th1TRODUCTION 

The Sullivan Mine was examined by , Thomas L. 'Chapm8.n ,an ,enginee~ of the , 
Bureau' of Mines, in-rvrarch 1943. Samples taken from Y·he few mineralized expo­
sures justified f'ur,t;n~r i~.vestigatiQn 'of' the property. To determine ,whether 
extensive eXplorat'ion or' the property would be warranted, the Bureau did a ' 
small amount of trenching and ~nderground work during April 194~/ under Bu-
reau project 1462. " ' , ' ' 

" ACKNO nLEDGMENTS 

+n its program O,f 8:(Cploratio'n of mineraldeposi ts, the Bureau of Mines' 
has as its primary objetctl ve the more effective utilization of our miner'al 
resources to the end that they make the greatest possible contribution to 
national security en~ , economy. It is , the p'ol~cyof the Bureau to publish the 

~ .. . . . . 

11 The Bureau of rr1ines will welcome reprinting' ot thfs !paper, provided the 
- fol-lowing , footno:te '" acknowledgment' ismE..Q.e: "Re,pr.'inted from Bureau .of 

Mines Report I 'o:r 'i"rtvestigations '4015," " " " . ' 
2/ Mining engineer, Bureau of Mines. 
3/ Charle s A. Kumke, proj ~ct engineer~ 
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facts developed by each explorator.y project as -soon as practicable after its 
- conclusion. The Mining Branch ,Lowell B'~' Moon:'~ chief t conducts preliminary 
8x8.minp',t~ons, ,perfo.rrn,$the actual explora,toz:y, wor~> , ,al'l:~ pr,ep~!e~ ,the final re­
port. The Metal1urgic'al Branch, R. G. Knic'k~!'bocker; "Chief', 'analyzes samples 
and ,Performs ben~~i?~,~.t~i0n. te~~s~ 

The investigations, of the Mining and Metallurgical Branches of the Bu­
reau, as r eported in. ~th;i~ p,aJ),er, were, sUp'ervised' by~, ·,.J'. , H. Ho'dges, distri c t 
engineer for Arizona, and S ~ R. Zimmerly" regional engineer for the Western 
Region, respec ti vel~. . , ', ' , 

Special ackno.wledgment is made to the .,Arizona Bureau of Mines for coop.,.. 
eration on the survey and geological mapping of the property. 

....... '\ ,HISTORY, ": ~ . : . , 
. ~, ' . ~ 

From 1879, when: the rf~in~ wasf irst loca~ed, until :1899, when George H. 
Crosby purchased the pra.perty for ,$35,OOO, only, 'a :few ,open cuts were dug and 
a short tunnel was run. Crosby .,sanlc a:60.;..f,oot v,ertical shaft and from its bot­
tom drove a 120-foot ' crosscu.t. No. furthe'l" work , wa~ done ', until 1943, lNhen the 
property was leased to J, •• H. Bpd', ,who began mining or~ exposed in one of the 
old open cut8~ Producti,on~as of.May 1943.had CJIllounted to approximately 500 
tOIlS of sorted ore, which ,8, veraged about 4 percent copper Oi The ore had been 
shipped to the Interne tional Snlel ter at Miami, Ariz. 

The property, owned by .GeorgeH .. Grosby,of Duluth, Minn., consi ~ts! of 14 
patented lode-mining claims. ,Paten"t! sur.v:eys .of five of the claims are recorded 
as mineral survey 3125 in -the laI).d .Qf·tic,e atPhoenix-, .Ariz •. ' 

LOCATION- 'jiliD ACCESSIBILI'rY 

The ml,ne: i .. 8 in the Chiric~,hua ,Mountains, Cochise CQunty, Arizona, adjoin­
ing the HiJ,l:top; mine on the. southeast , (f"ig. 1 )-. , :It r~ reached" ,by ' 2,6 miles of 

, gradeq.o.esert, roed running southward from San Simo'u" Ariz" , a .to'VITJ1 on the, 
Southern Pac,it~ic ' Hailro,a,d, and, paved A.r;izona State Highway 86. 

, , .. ) 
PHYSICAL FEATUrtES jlID CLnJIATE 

Ou.tcrops and workings on ,mhe, ,p'J;'operty are in rugged topography at an al­
titude of about 6,000 feet. They follow this contour alc:mg an eastward trend­
ing hillside, which has a, 'sl,ope: of approxima,tely, ,30 degre~s. , The :entire area 
is covered by a , dense grovJth of brUSh, ma~nly scrub oak, cac~~' , ~nd small 
pines and junipers. :-' :,,: 

The extreme range of temperature recorded at San Simoni! (altitude 3,609 
fe e-tj'i,s from minus'p degrees 'to ).11 degre'es. 

!!;./ Smith'" H. V~, The Ql.iri18te ot' 'fu''izona'; , 'Urii'V'ers'ity; of Ar:i~6na ~griC'ultural 
Exp. sta~ Bull. 130, p. 356. 
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. The average aI,ltlual rain~all ~~ ,San Simon is 7 .2,7 inche~. The heaviest 
precipi t~ti6n occUrs during ,JulY c:nq. ,Augup't ,. ' ; • . ' 

. , ,) \ " . -: . . 

GEOLOGYM1) 0RE OCCURRENCE ' 

The predominant ,rock in tp.e vic.inity of the workings is , limestone, which 
, has , been ma:r.bleized in, plapeq- ~fig. 2)' ~ . It strikes noi~thVJest and dips north­

ea,st" &t angies of ' 50 degrees or". steep,er.' It is intrUded ~y rhyoii te, which 
outcrops as elongated, i~regp.18rmasses ' (frg ,~ ' 2). The ' contact ' on the south 
'Of' t11e rhyolite with limestone 'is exposed ~' in severa'lplaces, bu~ 'at the .. north 
it is covered with overburden. It trends westward and dips north,at ' angles of 
50 dee!ee?,,: or, ,, ~t~ep~r,. , ,(.-:,; , .. ' 

Mineralization, with one minor exception, is confin~dto shear zon~s ' in 
the rhyo.lite ''': The"'strike and, dip :of the, shearings '.tend t 'o"conformwi:tl;t " the 

,trend ,Df the , longax~s and dip of the rhyolite masses. . , , . 
... , . ', In:,8.dd'ition to 'copp'er ' minera.ltzation" whlch>predominat,es; 'some gold. and 
sii~er arG pr~sent. : Copper miner-ills pr~sentat ,th,e surfac,e are ch~lcoci te, 
m,q~?,chi t~ " 8zu,ri te, chrysocolia, ' chalcopyrite', and bornite.. The presence of 
su'lfide ininerals at ' the s'i:lrfacG ' indicp,tes th~t ' ,oxidation 'in , the ore zone is 
shallow!t ., " .' . 

.. .. MINE WORKINGs ' , ~ 
. ,,' . . \: 

'; Vlhen ' the ' property was~f.i:T~t examtn,ed, develPpment consisted of 10 shailow 
s-qrf,ace, ~1f:ts" a~ 80~foot adi t, 8. 60-foot 'vertieal shaft,. from ':the bottom of 
:which a ' crosscut extende-d~' 120-feet,: southeast, and a 35-:foot; inClined sheft. 
The incl,in.ep. sha:rt p.aq. ., bGGn s:u~ on the f11ain ore streak exposed in the most 
prominent surface cut. The80~foot edit is east of -the proje?t eree. 

':' '::Later,' the lessee " began 'mining ,ore. eXPQsedin ,the main surf;;:lce, G,ut.After 
shipping "two "Ce.rloads of are from this operation, he drove an edit that cut 

, the ,\ )re 'zonea'bout ' 80' feet ' be'low' 'its outcrop ~' ,A stope, st~r:ted , from tbj.;s " 
adi.:t, connected with the inciineq. ' shaft 8.nq.continued "tio ' the surfac,e. ,This 
wor,~tng then r~scmbied ~ "glor!, ' hole , 18 feet in di8.f.le~er ap.d 60 feet 'deep. ' 

"'HORK bONE BY 'IRE BURE:A.lT · ;OF IvuNES .. ,· 

When the Bureau's engineer first visited the Sullivan property, the 
lessee was enlarging the ,main open-cut. The south, east, end west side9 of 
the cut presented faces of ore. Owing to the talus and thick brush covering 
the bedrock, it was impossible to estimete how far the ore might extend to 
the east or west along the contact of the rhyolite with the limestone, Copper 
mineralization ,similar to that in the main cut wase:x.posed at several places 
on this contact. As the mineralization elong the contact might be more or 
less continuous and, in places, strong enough to form sizable ore si100tsthat 
could be mined at a profit, a nqminal amount of surface trenching was under­
taken. , 

In April 1944, the Bureau began trenching to the east of the main open­
cut. Three trenches were completed (fig. 2). Trench 1 was 50 feet east of 
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theTIlain ~pen-cut~ .. The ' tre~ches 'were ' pu.~ , ac:ross i .he ma-in contact of the 
rhyoli te wi. th the limestone. Each trench -~ . exee.pt' lor., about: J foot b.:f un­
consolidated overburden, was in rocl~J which had to b'e ' dri'lled- ahd' blasted 
(fig. 3). 

: 'At't'er ,}aElk'ing the old ·SO-.f.o.ot, s.h,aft · ,safe and a.cc~ssible~nd c1e"aning 
out the crosscut, whic'h!,:~waS" .half~fi.1J..,ed with muck, thiicrqsscut .vlas advanced 
. :b2 ' fe'et'·. 0, This:, advari~'e was'}:lll. .:Ln.:.oarreplim.estoite. 'An ' 'east · dr,ift was ad­
Vanced 8 feet on 8" m:i.nerallze.d str~ak, that had been cut ' in ·the. 'main ··crqsscut 

~ ,,, ' ., , " I · 

·2 'f.'eet front- the J'a.ce:. '.': . . : 
" . 

\ 

Seven sar.'lples were taken by the Bureau.' s e:x;aminirig ' eng'ine'0l', 'which 
analyzed as . fol19w~ ~ , 

j ' . ", I .' ! A,;."'ia1ysis 
I .' . i. WidthJ OUnces ' : Percent 

.N~;, !, ... . .' ' I ~8~cr~ption . '"" . . i f~.et: Au'. ~i.g.!cu 
l~GLLo:ve ~'J?l:t on 70-deg,ree,she~r;zono •••... ~ ~':. ; .. 5.0 I ,0.015 , ~.401 '2.53 

' . ~2~21In'nC]a;ni~el:'ndgSw~:il·lt on ' 55·degrE;;e ~hear . zone . f:rom I ' 8' .0
01
,1 ' ~ ' 90! 3.50" 

. : .. I . .!. 0: ') , ~ , •..... , ........ , .. .••. ~ ...........• ! '! ,015 ..... I 
1223'1 Inc lined' shaft next . to #1222 ~ towar~ hangingl ' , , . ~ i 

I vlal1. . . . . . . . . . • . • . • . . • . • • • • • • • . • • • • • . • • . • • 4.-51 .015 3. !)O, '4.32' 
1224 '; Inclinod shaft from If'J.223 to footwall....... 2.51 .02· 4.'701 3.83 
l225 ! Sorte d oro from inclinea. shaft. ' .•. ~. ~ . • . .. .. . : .03 7.301 7.95 
1226 1Reject ore from inclined shaft·. '.~ •.••• ~... . .. '1 .01 2~501 4.03 

,~.' ~r.27 ! ~~ea;(}OIi~ ~ 800 feet S.65 degrees , E .~ frol~ ' " ! " ;' , I ~ I 3.54" 
' ,_ I. #12J,.;o.~~ •••••• ..:...: .••••••••••••• ' ••• r • . ' ••••••••• 1 , 7.~O! .01 \3.1.J5 j 

• ; ~ ,I : v 

The ' fo-''J-lo'Vving four samples were cut .i:p. the tr~nc'hBs exc'avated by the 
'Bureau (fi tss'.. 2 and 3): 

.. ,I I } ' ~-..------·.,..-...,." ---~-·;1Nidth ', '1 "AilalY,si,s, 
" No .. '. Des'cription I feet ' erceil t eu 
~5~3~O~e~' --N-o-~~1~· -t-n~e-h-~6-h-,-· -a-c-r-o~s-s--·-m-i-n~e-r-A~tizedzone •• · ••• ,~" ;-.~;-, .~'~-.'~--4~' .~O~c~. ~--' ~2~~-?~5-' -' -

530'7 No.2 trenCh, ~cross miner8.1ized : zoh~~. ~ ~ ·:~ .• ~ ~... ' ?O "1.89 
'5308

1
' No. 2t~~nch, across seco~dmi~eralizea~one:~~.~ 3.0 · t 1~8~ 

5309 i N~ 3 tr~nc1::t, across .min$re.11z0Q. zone •• , ~ • e •••• ~ •• ; 5~0 i .77 

, ! 

.. '0,: ~ ... ~ . , " . 

~ • • t 

.. f. . . .=. , 
. ;, .. 

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

: ':' ., , " ' ~t' .· 

lof. 
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M:£' . D~n Lei/~i£ 
~\ 111eo:l: , i r t zona 

Dear Dru::t: 

.. 

I itlil ~nc~o$lng a. copy ot) l e tter f-om t he 
Art .t:.Otttt Bu:ret-J.u or f ,1ue.s) Bob U~;in:9~,,:, af il!!iXHn "a log.i s t t 

r \ ~a~'dla:g 'tlb~ flu.or~BQaut eaJ; .,11s wh.1~h we obt (..tln~d 
lx-om the Ol"'OSOY "ine 01.' the t=jnlJ,.l ilezn g~ro lP ti t 
.Hill top. -=.., "," "' • 

You Gt7.n :'3€!e from this th t .i t i s n aee.asal',Y to 
elleck oar@f:ully mi!}e"t'*Hls whioh f \1,oresce , partioula rly 
''It 1'0 z iXl0 i s J0re$01'1t . 

J SC:LP 
It.'nc '. 

CROSBY 

Cu 

YOU1~8 very truly t 

/ 

.. 4! 8 _ Coupal , Director 

.. ~ ... ". 

( 

Cochise 2 ~2 T 16 S, R 30 E 
../.1 ~, ' /) " - .337 
t/f/~ //~ (e-.:;d~/ '45 

J. H. Byrd J Box 5226, Tucson V 
, I 



COLLEGE OF MINES 

ARIZONA BUREAU OF MINES 

'( 

TUCSON 

lV.i.r. J' . S. (;oupal, Director 
b t. a te Department of Mineral 
Lt-13 Home Builders Building 
Phoenix, Arizona 

Dea r Sam: 

, .\1 

George Ballam brought in two fluorescent 
samples from t.he SullIvan group between San 
Simon and Hilltop (our file number 21147). 

The yellow fluorescent material is 
P9wellite. I could not detect any scheelite 
in the seJYlples. ::rhe bl uish fluorescence on 
part of the samples is fl uorescent lime. 
Sometimes a trace of zinc will gi ve such a 
bl uish fl uorescence when it is present in the 
form of hydrozinci te, but a spot test for 
zinc does not show any. I tested the powellitic 
portion for tung sten, and none is present, so 
the material is evidently lJure pow'ell i te , wi th­
out any scheelite. 

Vv'ith be s t regards, I am 

REH/cm 

Yours very truly, 

Hobert E . Heineman 
Mine I' al ogi s t 
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