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trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 
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intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
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r. Rus8ell A. rlght 
rlght Asseolatea 

614 Heard Bullding 
Ph enlx, Arizona 

Dear Mr. rIght: 

-

Februa17 10, 1954 

Enclosed are tw c plea of my rep.rt n the 
Magma Ohief area near Superl r, Ar1zona. 

I am ala. enol slng .'1 atat .. ent 1n dup11c tee 

W1th kind regards, 

BNP:DlO 
encl. 

Yours s1ncerely 

E. N. Penlll baker 
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Mr. Russell A. Wright 
c/o Wright Associates 
384 No. Second Avenue 
Phoenix, Arizona 

Deer Mr. Wright: 

June 4, 1956 

I expected to hear from you around May 1$ with 
regard to Qssesoment drilling near Superior, 
but apparently We have missed connections. 

I have been unexpectedly. called upon to make a 
hur'ried trip to Australia, leaving Phoenix on 
June 5, snd I sincerely regret that I shall be 
unable to help you in choosing a drill hole site 
for the current year's assessment work. 

With kindest regards, I remain 

Yours very truly 

E. N. Pennebaker 

ENP:mc 



PHD E N I X, A R I Z 0 N A 

t-Ir. E. N. Pennebaker 
Consulting Geo ogist 
p. O. Box 817 
Scottsdale, Arizona 

Dear t-Ir. Penn baker: 

February 12, 1954 

This will acknow edge receipt of your report 

on the Magma Chief area, and needless to say, I was very 

pleased with the thorough manner in which you covered the 

subject and expressed your thoughts on its unfavorable, as 

well as favorable, aspects. 

Enclosed is our check in the amount of $200.00 

to cover your fee, as billed. 

I will, as a ·matter of interest, keep you 

informed on our activities in this area. 

RI\. ':mb 

FEB 1 3 1954 
(~ 

P£NNES~~ 
~--- -.~ 

Very truly yours, 

w~~ 
Russell A. Wright 
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HEAR SUPBRlOO. ARIZO!A 

I '1 ODUCTI01i 
- , 

0. Febrla1"J 2. 1954, t vi r ex 1 d the Ma 

Chiet fracture d ita •• tori1 ex onsl 

1'. Rueaell A. li. btl" Tb.f ar a .r tat r at 113 5. tu t d 

.1> _ ut :5,500 t et •• 1'tberly tN. tbe surf ee ute · p .r the 

fa 1 t tlaal.1r 1n P1 ne r 1 1ft dis-

triot u r Super! r, PInal OOUAty" Arl~ 11&. 

'lbe purp • of' the .x8l11natlon -aa t ev lWlt the 

ore.bearing p s1.bl11tlea at depth t tbl Chief tault. 

It 18 ell-kn that the Pl. ......... taul t btl! been 1"l<mly PI' .. 

4uctlve of c pperf .lly r, and &inc t derate d pth boneatb 

cr.ppl 8 that w re f path r 41cr8 q 11ty. Beoause t 

certa1n a~11ar1t1e •• the Ma a Ohiet fault, hlob 1s 11 btl~ 

.1D1l'u1.ze4 at ' h Il1rtaoe, haa .tttl at d att atl , ad 1 t 

1. the purpos. t thi. me ol'an.dUID t. polJlt ut the ,!mil.ps'· 

t1 •• and differ. c.. t thea we pre in.ral ftssur.. 1n 

order to rrlvo at the peas1b111tl.,. or t. Mapa Cbi.f. 

It 111 be •• s.ed. tlaat ther.ader 1s ral11ar with 

the , ••• ral ge i.if t the Supe~l.r ar a and b.lbetare h~ 

.. cOPJ .t the gaol g10 aap ('lat. I) tr .. the Arl .... Bur.au 

.t 1 ... O •• le81o&l Series ••• 16, Bulletift N • 151 (1948> 

and & cop,. ., the 1. 1tudlnal •• otl ·A of the Mapa vel • •• 
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ubl1eatl n. 

D\lrl tho e ura~ f the e x ·1qatl •• the ..... -

Apex pertl •• of tl» prepel' '1 .. a net .tw11ed, and tbla 

r a 18 n.t 41$cuaa d _N_ 

PA~ • 

t t the Masaa ~ln ccur a1 

lMrtlons t th lila • t ulb, }doh.. a £1 sWt8 alr ady in 

xlatenc wbe th re-torm! a lut1 w 1'0 act1 ve. The 

Ma • t ult strikes ab ut due e t and h v180r u.l,. nd 

8ubat4lltl 11 wed the b 4. or Val*t1 1 e tone d otber 

for.at1on here I t cuts them near the 1he. lot th1& .fault 

baa been Inj cd .. tU.k of 19neGU8 r ok (the so-call d 

"p rpbJ'l7ft ). 

Referr! to 'late II, .hlch Iva. l ongItudInal 

plcttU'e t th ve1 .. t he r all eta Ul' _ . alo it. 

n.rtn wall, It ,,111 b • etl that _ t t tb l' b dies are 

deepl,. burled an4 11 at v l!'1 11 ttl. of th ere re.ch.4 the 

urfaoa. In faot, .. at t the re OOCUr_ ben eth ... truct~.l 

-reot" wb .. e rids. rulta rtb. .... u1)h ne r the outoropplag .... t 

edge r tho artin 11 tone. The .. ut .1 pe r the "1'0 t" t • 

• et tar bel •• thebue .ttA. Martin 11 to .ad 11l part 

appear. to be 1blluenoe4 by a be4dias fault 1n tho Tr8,. quart­

zite. the at.ep weat ,lope .t the 1froQf"" 1. apprexlutel,. th. 

ptb fit the Maln tault .,.,., but 1 ••• re 018.81,. det1ud br 

paMllel •• bora called "A-, "B". "0", &Ad "D" faultuJ. A 

llal tea. "8UDt .t o.e 1. teund above and out.ido t the "Not", 
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but the ,nat bulk's ooDf'lMd b neath it. 

If the 14 & r. U'rot atrllcturo" 1. c •• r ot, th •• 

•• have a peaalble xpl Datt n trw k utcre,a abo •• aDd 

a .troag ore .. ne bele., with tn. ' ••• t" having •• rved ,. 

1 pound _08t but a t all of tho ope.ror Ing •• luti.n. b .... th 

1t. .& II .))a dubl us p In' 14 the ctual a _ t the If in 

~ault. It 1 nly held to be A YOUR. P st- in.ral fault 

,bat cut th. or f wblCh imp11 •• tbat it a$ t 11l exist.llce 

early en uah to hav& aerv d a a w~.! truotur". On the 

otmeJ' band. the III thor of Bulleti. 111 hint tb. t tho Main 

tault ' d., raIl 1 f ulta "An, "B", "C", n" &f actu.all.y 

be pre-_1It.eral 1 e~ and pl.te II atr 17 auggeata thl 

p •• albl11ty. It 1s th wrl tar' $ ex.perlenoe that auchco tl''' 

veralal fault, ware eneral11 t. r1 r tOl miner l1z.tl _ 

but ve eat haa al follwedalong th ••• 

Dlaba • QB.~ltu.te the wall roc.k &1 ng th m.~t pr -

4uotlv& parts t the vein. So e .~e ala t 11 s bed. of Mart1n 

11JDe t · • 1. the eaat rn pavt t the 

The p l'ph)T7 1 j c ted al th agma raul t ar the 

lurtac. -*7 be 1aterpreted as a laver ble 1nd1eat1 n b.ca~a. 

et the C. .1\ assoclation or _buDdaat copper 1l1neraUs.tlo .. 

with 1al1ar porph1rl. in tne N1 l-Inaplratl n re aono about 

13 all,. t. the no~ bea.t. Bere the tre d t , 11 ••• 4 bl auca. 

p rph,.rl a 1s e.at-•• rthe.at. 

Wbat the .rltor belle v •• t. be tbe .1SAilIaaat ass.clate. 

ot t$he M. .. '1"6 a.aft are aum:mar1sed .e tolle.a. 

1. kets.w •• t fault f18sure w.lth aubatfUlt1.l. tUo1f 

, (wbl.Cb bl)11.8 that 1" a.,. kalte 4 •• 1\ <l •• pl,. 

,. reoelv8 ail.-rallsl 8 lut.lona. 
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2. iorph717 ll\ject d In 'he 11 •• \Ulle. which d ..... 

atrato a conneetl4'!) with am i ••• WI •• vee. 

Z. A tt),'O r tru.ctur" pr viti d by b 441a& nd pr ..... 

tift-reI tault. t eontlu the .... r.,..! •• lut1 •••• 

•• Dubs lnJeottul at • high atrat1ara{ilio horiz •• 

(that t tb& T'Nl QUart.ita>, hloh glve .. x­

.uIve 41 trlbutl te tb rav r.d wall rock 

wlthi th P duotlv "~. f truotur". 

5. lAtaka. ra11sat1 B ~ e by er.al n 

al tb 

the ott 1 y t mi •• rallzt 

"blob pr.ve. 

s lutl0 • 

The •• at-w at OhS. t tault sub. ant1ally ~f·.et. 

th eseal l1aeat »out. hort i.tan t. tbe .at 1 t baa 

ppar tly 4184 at nd thore 1 n ft.et f he over171aa 

art1n 11 _ •• to • A1 hi A ".8t.~17 oxte a1 n .r the t .• a1' , 

b dr.ok 1. partl,. .baou.red. b7 s 11 and a11d -r oJ'I b.owaver. 

itt.at eXpo.ure. reveal ate p. t-atrtkl r~aoture. 1. 

41ab.ae and QU tat'M that -1 o. tb. elllt. 81 n ot the 

Chlef rault. Thea • p surea glv • p 8 .1bl kn wn atr1ke 

length r about 3,000 teet, and 1.- plac •• the b~ken.. 1. 

et aubataftti.l. width. It 1 •• " •• 80na 1. &.a ptte. that tb.. 

a.-called ft t • 1nft t.N. the ••• terlJ exten.i n .t ~he 

MagID Chiof vein. but it weuld require ver, detail. aapplq 

and. 0 b814&~abl. trenohl to pr ve 'hi. plat. 



There 1a n ev1dence t an,. p rph7l7 lllJeo ed tat 

the Mapa Ohler l' 0 ult. 

Aa r..i~d e pres nee r. tav rable "reet structur.-

1ll tnt. are, it 18 Quite p ••.• lble tn.' theft. ht be aD. ••• t­

d1pp1 .. g b.4dl r ult near or bel the b 8e . t the Mart1. 

1 .,to. th t 1 eo al d t 1'1 w. 1th respeot t. the 

.. at alde f the til" t" f t oh& behavler f the 1 f ulto1n 

aorth 1. of crt tical importance. 

an a 1ag1 t the ~tbw. t 

Pla t& :t" 1 t 1 . 

beut wher it 

111 ta he.. ell t $. An 1t ra t1v 1nt ~pret.tl0 

would be th.t th1s t aul t bends. ..h t tthe at and d -

tla.a the • at e l1t at th .0.1, thtreby () trl us. int. 

tbe J,fa · Ohl r p a. '1hl. imp );'tan.t p8351bl11ty wa ch ck&d 

1n. the fleld, but • v1 oe t such b h vi r 0 uld be a cer­

tal d.. oa the ntrarl ~ tbe aln fault ppe ra to turn t. 

tbe rthwoat, a m ppea, wIth Ito north. at rly xtenal 

.-rked by fracture t t~lke a rthw at but carry little or 

• v ••• t . 

It tn.r 1s a rault tructur that might .erv •• a the 

• at lope or a "ro t" # then 1t would. have t. b 0 08,.le4 

in tb Tr.,. q\ul'tzlt b .. ath the Kart1 1 eat ne. It 18 

peaslble hat .t;p~otu.r a det1nl th e at d est 81 pe • • t 

$ucb a "re.t" ht be found 1A th& . li4ap Oh1Ett are , but theH 

1. n ao tu.:L • vi aD) a t the and. the poa41bl exl.tone. ot • 

lav.rabl "1' f st1-Ucture 1t 1a .nt1re11 peculatlve. 

M1n rallJatloll 810 • and nub. Mapa Chl.r tault .. 4 

1t. ,...lbl oxt ~.10 Qe .. lat of.. an... ox1d.. 4 ... 11 



.. el errat10 .oullta or reel us . tala. Ne brlsbt ... coloro4 

copper s talna weI'. nete • altho. the .... 1 ter 41d Id.ent1t1 

a .1aute ... uat t -callod "ohalGoPfrlte bexw rk" (an 

oxidation preduot after tbl oopper-iro. aulpblde, chaleo. 

pyrite). d the precleua tala are C 0017 

fOWl 1 he out'sJ' frln e s of copper-bearIng Rea J d the 

wba t t v 1" b 1 • 

CO P~ISON OFM o~ AND A 
• · bDfnF Am 

or the ttve 8ig Ifloant •• 10 cal aaaoolat ot tb8 

ox-e, .0, e, 1'111 two are kn 1ft to x18 t 1 

chler area. r the e ( st- •• t fault ) 1 ppal'entlJ 

8. wba tweak r i the Obi t area. The 1e ka e t 

l11aerallzat S: 1 0 appo r _ aker. rtb riner, here 1s 0 

ovidene of an impound! "ro t .truotur .. J alth ~h it 18 

~anted that auch 0 uld ex! t. 

All :! thee. p 1at d tli t ~eQ rl1 de'BY th p.s 1-

bl11t,. of n r b d1 at depth, bu.t thyd. aka the $ 6 rob. 

tor it • v rr 81*culatlve unde:rtakl • 

PRQP TY-LIBE SITUATIO 

I . ad.l.4 that the al' •• or lllto:re,t co a1 t. et 54 

UDpat41ate4 .1 1 cl.lms a d tbat thlf: blook or . "ua4 i. 

I'a tbe r 01 ••• 11 tla.alGa d bJ C la1m bel 

a pan,._ 

Aa re ard. the M 

te)(a a Copper 



a und cov.r. the a elltet tunnel .ad t. the •• at la 

an area that. 1114 conatltut the peak d I.a. al..~ t 

the "s-oof" If such Ill' of st.ruoture ff dltl exlat. 00.80-

quen tll the ~\U\ . th t ware valuat1 

. inter1.r •• 1 tl n. bee use d epet' pr 8pe t1 .. ul be ret .... 

Q,ulr6d on the "6 t fl nk Y p3 1bl "r f". 

COUCLl1SIOll§ 

'Ih tte 1 de.tln1 te t1 sure In th Chief' r 

that eXh1bl t 11 ht mIn r l1zat1 III and th ro 1 a rea nabla 

ass ption t t his fault flssux- 1s t 11'1,. e t1nn us , .• 

8t~1ke rer ever 1 th \1$ nd ret. 'lh. r 1 PX' bleJ!1 1 whether 

ther$ w111 be a rad10al 1 orea. in n r l1zat1 n to form 

rotal ~ at doptbs t t can ~ effaotlv 1y d e noluelvo17 

.~l red t r r6&S b1 • 

For such an 1J:lpr ve e t t oocur. th re U t be a bene-

floial chan '· 0 11\ tho . vlro ant 1 th dded depth. 

~t .1 ht such a aha e be? In a for olng Bot10 it was 

prepe •• d t ua at the a t ok plao where 

xPl.ratl n reaChed bo 88th tructural "r t~. Unfortunatelr 

there 1 n .vi 0 xlet 110e t uch. 

r v.r ble t tu in th ),(a a C let ar. rao , it tNt 

Ma1. fault awi , erth"e8ter11.. 1t 18 Judged to d., the 

preseat ereal n urt Q that 1J ow &88 '1 actually bel .. th. 

~r.of" d tb akra11zat1 aire dy xp sed 1 th. 

average t b exp oted. 

Oft the eth r b. d, a4 prv! usl,. pelQted ut, f1 taver-



\ . 
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able ~r t" might Q bu~led Itb little or .. evldeaQ. t 

It. exlste c. Un! rtunatoly, If we .1#h t. , •• , tbl1 

pea..1b111t,. the p o. rty 11 e f ro us 11 the ... the,... 

d ep 4rl111 (ever 1,000 toet) 19 uld b. require4 . 

It 1 ht well be . r u d t t th rault 1s p17 

a poat. 1n l"al br ak nd did it· t xl t t tunct! 

at •• p, 1 p&un,dln root. In this cast) we llight v1sualize the 

.spa er tone 0 ntr ' 11 d b,. • br d e of pre .... ln.r.l 

tractu~. W$st wh ~.utcropn 1 buried beneatb t-. 
, rtln lime.toft • thr b which 11' a lIttle ral1zatlo .• 

leaked. 

A rep.tit! or the rer8& lnG 8tru~tur 1 pattern (whioh 

1 r 1y nly atatift the"r t atruetur " Ida 1ft a a me.hat 

d1rter nt way) in th . , Chl t re ul dd to th r ml.e 

.t tbi gra J but Ita po&albl11tl e, 

118 •• p. 

It an th$I' r zono 41 11& 1A f .rm te the Ma z ... 

d.oe xi t 1 . the Chlef ~.a. it ppe re that Ita ahll.01t-

at' t ••• th1rda • uld b in cla e4 by Copper C.mpaIl,._ 

It i clude~ th t &xpl •• t1on t be weate~ pert 

f he Ma _ Chief area uld b very speculative, dftep. and 

e pe 1v&, favarable reault w uld .babl: prove the 

shallower and r ' de lrabl. ore, 1t suoh exists" t be t the 

east n agaa t 8 ald.e t th pr pert} 11 • 

At th1 t .~ as r ard. the • C let 1:' a. it •• \114 

ae811 t. be the 81'. eo native pol1e7 t wait tott liapa t. 

explere f1rat 0 . 1ts 81de er tb. line. Unt.~tunat.11 t 1. perl" 
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f wa1tl ,,111 be ~ s'!ve b c U 0 r the requ.lr •• t 

tor do! ~ nual as e$ nt erl: and the pa.y1116 l.ter.n 

of mini ua ro alt1e". It this coura 1s r 11 \1ed.. tlle. 

aaaetU?JMnt l"k should p . rforme·d b., diuond drilling, 

d&in t 0 "ears· ork ' t a t.1 e over th nd 'Of th fiscal 

year d 1 ca~orul17 1. c tad de~ h lese 

Sc ttad'l~, Ar1zo 
Februar111. 1954. 
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