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Plate XII.- Map of 2 , 5~O leve l, Magm a m ine . 
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Plate XIII.- Map of 4,000 level, Magma mine . 
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Plate XIV.-Map or 4,400 level. Magma mine . 
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Plate 1I.-Eut-we.t projection show1~ geoloiY ot north wall, Mapna vein. 
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INTROPYCIIOI~ , 

it the " •• at ot and aut.b.oriaat.101l b1 KataUr iIIIlloNtle Ltd.. V ......... 
s. C., Caftttda, the WP1t." has ,,,epaNel t.he toUowS.nt , .. 1 .. 1. and expl.os­
.ticn report on the Hol"ten.1a CI'OUP ot 01.".. approx1llatel7 2-t/2 81J'11n. 
8ile. north, n01"tbwHt ot Superio", Ar1aor.a. The pro,.-t,y 18 adjaoent to 
Ma~a Copper CoapeYPl'Operty alonft a ujor ~ .. lo,10 ra1l1 t or the 
Superior tJ.1ning Distriot. 

As pa1"t of the annulll aeoeSSlIumt work fop year 1969-'70, the writep 
eompleted .. field exatlwation of the wbjeot propepty top the owner, 
MI". Sherwood a. Ovena, Tueaon, Art.ona. As. reBult ot the vpite" 
reeOJlllMmdat1ena, the ownep &uthor1zed the wrlter to oOliplet. a geo­
oh •• iclll .aftpling ~ram and to h,ve a limited Beo-physi.al surY~ 
oCl'lpleted in t.he .... area a. the geo-ohem1oal surYey. The above 
work wa. eompleted dur~ June, t 970. 

This report inolud." the result., inteJ"P!"et.t1on. and waluat10n or 
the oompleted ppeliminary geo-ohemical survey and the seo-pny.ica1 
nneya (Inducted ?otent1d and Nagnet1o) as well a. the oorNlat10n 
of the.e resulte with the known ~.olo,Y' of the paJOtioular area. 

The writer ha. ~m1s8ion f!"OllS the owner to uee the tactual data ot 
the writers .arlier report (June, 1970) tor the preparation ot this 
report. 

fO!lIiARP. 

High ,,"de oepper ONS and high grade silver ore. have been mined 
troa fAult fissure. in t.he Superior District for in exoe.a ot 50 
ye.ra. Mapa Cower Hine proc:!uoe. appJ"OxiMately t200 tons per day 
high ,rAde COl'J)et' ore trOll! it. 4AOO foot deep .ino. The oOlipany 
mines, mills and Plelt. this tOllnllge .t Superior and "ploy. ap­
proximlltely 1200 persons for the three phase operation. 

This produotion i8 ~ned from Riner41ized fault fi •• ur.. (. very 
cOII'1plex system - See MAP hos. 2 through 5 .nd 7) containing the 
prim'lry oopper minerals bornite with ohalcopyrite ancl some oh.leo­
oite. Lower r.rade, disseminated copper ore Also exist. 11"1 the known 
intrusive rooks of the mift.. P'1V8 ••. jor fault •• :1a111, HaglU, Con­
centrator, S1lveride and Pitrallel are the oontrollin, atl'Uotul"1l1 
t •• tures in the district, how .. er, the pattern i. oOlllpliollted by 
tl"ellendou. dieplac __ ts alon, the •• f3ults. byainor coap!imentt.ry 
tllults and turther by 01'085 faults, allot which .... to exbibit 
d1aplaoeaent. to SOlIe de~ree. The di.llba •• intrusi.,e appears to be 
the distriot disrupter. (Se. Suptaoe Geology l~ap ~. 7). 

The :'!ortens1a property. althOUCh northwest of i~~a Coppet" Nine 
production, 52w. host tour ot the abOTe lIlefttioned ujor taults. naM17, 
Conoentl"lltOl'. PArallel, Sllveride and by p..ojeot, po881b17 the 
Mag1ll&_ By projection also, it is likely th .. t the Conley Spl"1ng 
fault lUy alao be present on the Pl"Operty. 
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..... e,l," ill tM ..:II' ... 111 ... ia tM ........ (ta ,... 1910), 

...... 1.1 ••• 4 tM M'lSIIltaUla of a 9.000.000 t. ... ..,. fit '1." II"" .... (1IIdeb & not MlteNp .. aut ... ). ,..., 

....,. lair tlwll' 11K IIlaft (l-l/a.u_ lSI ., tit. Jo. 1 SIaaft ... 

.... ) to the '._ het lwel wltll ,...,..loII to a 9,000 teet. 
4eptIa. 

JIapu' ". ...... ..et.te aeUY1t7 t • .ut. "-hean ., tM. h. 1 Ibaft 
... tile Idll .......... tu,.. ftOI' ...... el ...... e. '1-...., 
.wl ... ~t_ to the ftOI'tlNHt. lfttoNaUon .... it. tlaat the 
e ... artt ..... taUt 1. ~ --='LaIMl alt'"-.,. it .... ,.. pen .. t,.... ,. tlle ... ".. .. tIIIe . toft 1tfftl.. 1t hal not __ ,...tlat. to .., th ... WI'Id.ac,.,.. It t. ..,ortecl that Kapa 
10ft ...... __ t. la til". encl • .,... and that lIu ....... d.we1-
.,.'01\ to til. Ml'thwat. It ta "POrted the c.noentN'-P talt 0.­
ta1fttd 1\ .... boftltt. Id.fterall.atlon • __ ptMtNtecl. 

KiMNltaatt_ at the ... 11111. eeeva 1ft the .edtaeata17 roeU 
(Pal ... eto) Sa ~ l..nl., ,. ..... IIHtl.7 1a the AI.' .... 
DffIpp1ac SprlJtt ..... 1t. at clepth - the ... I'OOb II'.fIMS wlthlD 
til. ""'-eta elat.. (See Map -.. ! tIarcN&h '). 

fl!9Pl!J J. U5ATIOI apt ACCIWuwn. 
tIae ".,.,.,. SMl .... _, .,.t..t .. 1 •• e1al88 ......... toM Bo .. 
'-1& .... 1 th.....p .. , _sa U. ill put. et 8eot.s..a ~. 1" II • 
Z" 26 ad 17 It T. 1 S.. R. 11 L .t the G. .. S. R. 8. " ... .,.. 
"..s..te1J'1-1/a te 1-1/a abltH 1111_ Ml'tla, ftOI'tlNHt fit s.pertw. 
Ar1HM. MJo. c.'lIMM &lao baa .s.pt addtt10nal el.llfllla ~ tla. 
euterB .W • ., tal. a.rt.u1a el,S.. 1'bI'M or .......... l_a'" b7 
lIP. ow.. .......... tile n.111a ... 1, fllU.a 10. 2 ad nl1la ••• " 
tit. ft_ tift aM tile a..t .. Lobb 01.'· ......... tIM Cowan, 
c .... Io. 2, ,... Old Pal, Littl. It ....... tile ~ ol,t •• 

TNftl to tlae ".,.\7 .. ntGMbUe ". the ..... of SIIpertor la 
.fttbwut _ the ub 1-" "'Net to tI. S. Rate 60-70, ~e 
wet ... 17 .. aUe _ O. s. 60-10 to tale 8UYePI1ftI' .... u.n.tt. 
tbeM MPtb (r1cIlt) put taut Perllte Plat _ the au .... DnI ..... 
tflr 2-1/2 .u .. \0 a tdoN'dll ... a toe ..... to tM riIJat. (he 
Pr., • ..,. Map Ito. ') Th1a .... 11 tIa ...... 8t ,",1OIl of tta. 
PMPOJIt,.. 

,.... ,...,..-t,. 11 ,,0 1111 .. _ ....... fit ftaMIdx. _tUrn PMt.fte 
Rau.... ....se.. .... c.".. ce .... twa of a.p.s.... , ... 
elM\r!o JatPllM ,... .. 2" of a Idl ...... of the ,...,..-t~. Ie 
l.up .... 1t,. ., ..wr 11 ~ ... ta tMN , .. _ the pro-
JMnI\,. lNt. ... i.e • ...nabl. 1a hpmflr • 

.. ......... ....... te .. , .t the .at. atata, ........ 17 Uae 
PI~" •• 1IIol .... Ilet'da 1. a"...saate, paJlt1 .... 17 .t tile 
8OfItI& 1M. c.tnl of 01.s. pod'" at t.be aoutla end 18 bJt ..... . 
.......,.. .... "',. line. Mapa c.".. Ce ... knM4 ........ .... 
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.. reelt trPef 1IltJda tIae ,..,.rt,. UaeJeu .. ....:1 ... 1 ... ,...., ~ 
1t ...u aet __ ..... 114 at~. _ ... aiMrdilatt. .. at MIIM 
................. Wo ..... tNt. Other 1IId1eate .. fit ... 
.. a1laat.tora ..... alt.at.t.. the,.... .... fd tNll.w.. (11ft .. 
"...s.t •• ...-t1t ... ..,.,.. 1d.Mn1.). ararI ... dd..al •• t.8p1..q 
.t Gleeell' .,.. .. flout .... aU pe1ftt to ~tal .s.a..1t.sat.* 
'bel .. \he ..., .... 

W1t1a neb ...... at ...... aft .. Use ".t1al ....... ___ ,tea. til. 
WI'lt .. napet- • prel,1Illnar:r Ceooh..toal .oU ....,. be 0GIIPl • .s 
to obtain, it poeaib1e, • ttnJlf' .. e ."...1." of ..... ~ 18 
,.. ucl abe to ~ a ~ IMfte_ Potential 'QJ"'1 t. 
,...!blJ' dtlOlee. "IIberalt .. tt.." at depth aJMt alee a Keenetto ... 
'ftIT to 1ad1eete ,...ru ... .,.." t.1I1t," net ~. by ...raoe 
....'.t1on. 

AD eut.-velt bu. 11M vu .1t.b1lIIled vS.th ltats. ..... 100 tNt.. 
(See Map 101. 8 and f). Qa. et Ma .... .,...,.cl o1a1II ..... Sa 
IU ... liDe WaU _ ... 1ped ....usa ... 10,000 I. .. 10.000 I. -
aIMIJotened t. 10.01. ad 10.0J, !M bal. 1.1M .. ftIl to n.91. 10.01. 
'eNt" Ml"th-14Ntll rrid 11Dea apued ,00 teet .pet. WN J-. at. coor­
cI1Mt .. 10.,. ... 10.91., n."" .... U." .. pU liDe ... 3000 
teet tine with 100 tNt. .,.oed atatton. ad 10 lOO8t .... aHIm -
Map SM. 8 an4 9 • 

Geooh_ ..u 1UPl- ..... taken _ .... w1t.r on tJaeH neftb-,oatla 
p1d l1MI at t.be 100 toot atatt..e •• 1Nl1eaW Oft Map !fo. 8. Set.1 
a..pl .. WN WO t.abn Oft een-wat pi. u.n.a at 100 toot atat1cma 
"'" .t 200 teet. north-.eNth btew1a. • total of 166 a.-pl ....... 
\akIft \0 .-p\ete • pnl.1ldna7 .......,. 

TM I.P./Mac •• _ ... ,. .... .-p1eted __ MePbQt GeopIa,.lo. ]'ne •• __ 
.. , ArlMaa. • onw of tev 01.,1-" tlut I. P. IUftJ of th. ,... 
3000 toot DlWth-eofth u... .. Mq n, 12UMl v., 19'10. Dtpol....u.. 
pel. QI'MClI up \e .soo t..t .putap ad ~ •• 1 .. • t O.U, and 
1.2, qel_ pep ......... e ...... 

.l .. _ ~ __ .-p1.eted t.U....ue ftft'eJ _ the 

._ ....u.-.odIl cPl. Ua .. at 100 ten Utewa1a ube • flu pte 
up.t.eMter. 'l'Id.e wrk .. eaaplete4 Oft Mq 1" .. 1" 19'10. 

MoJ'Iaap .... PNftd- th.u report. - SMl"s.c .... __ at,.. repN­
.. acW.U_1 pophploa1 OJ' .Mloc1ea1 lnftaUpt.l __ ~ 
at0J7 .. ..,1s.. .. 1Mle ...... t!ae1r tat..,....U .. • , the ......,. 
"Alt. ... ,.. aDd .... 'Id.ftI •• howl", tlM,eopbJ'a1oal. .~ .... 
tlt. l ... tlcm of aJ'1OU1. _ •••• 

TU writer hal ..n. .... aftd .twit .. MePlaan " ...... ...,..t" ad 

---
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et aoo PIlI vitia n._ .t tMM 01 1000 PJII ....... OM 11 ....... .. 
~ fit tIM tetal ,.. of eewp1_ aft ... w..t __ lu, .. .. 
p1a1M.t bel .. . 

A ........ d· JIPI ill tId.a .... Sa qait. 4Utiealt to UHI'ta1n .. 
• au. of the ... IIItNW ".. .... et tile ....,. .. fault. aM ...... 
a11d.aor talt. .f Sat.enet 111 the &Na. ftae ......... et .... 
........ 1I'1tJa ... 1 ... tbaa 100. la. Sa t.Jt.e oplJd._ of tile wlt.e. 
_" 11:ItioaU" 01 a .... kpo ... 04MIInt... u......... to PI"O"1de a 
tutol' of aat_,. 1ft tJd.a naU"4. ~ VI'1\ep baa nu0M4 .... a ..... 
a baekpcNnd ot 299 PI*l or that GIOIUl.u area. to ha .... nl ... of )0() 
... 01" &Hater. 

to oentlN w. ..... iRa. th. writ.,. att.-pbd to looat •••• 11t .. 
..t1lft on tbla att. tor tJd.a cI1atl'let. 'Me 1a u. ... aYdlab1e. 
To tld8 end alM, tJa. w1tel" ooatafted Ma. R. T. MooN of. the ...... 
91:1_ ., MiMI in 'he.... Mr ......... Dft able to ....... .., 
ftrbe1 Wonatiee .. Nt ........ to •• ,..... beelrpoad." 1a \be 
s.,eriOP .ut"iot. The mt.l' te1.epboMcl Mr. Ralph 1Jt1okHD. Ch1et 
01 £xpl. .... t1on... BaI.."u. U. S. G. S. in Dltrrntl". Colo"'" to No-
quat ..", writt ... t.anal. en the nbjMt. Mr. lr1eaOft enl.d ... 
PI"O"1de .., ,..,., ...... - the nbjeet .. ~ dlHu.... TIle 
l....u pietUN fit tlMt geooh_ ",'q, it. ",alu .. , tbe atNltval 
and reoloc1o ooad1t1ona weft u:pla1Mcl te hia. Jbt. &r1obOft .... toed 
tu .pw. tJaat a eaat ot )00 ..u or abM14 be a '"h1P baek-
11'O't.'lftd." &lid that it •• po •• lbl. &lid perbapa lION J"Ml18tH it 200 
to 250 ,.. ...... eel. 8. ala. at&W that \be aPPI .ub aDd MU __ 

1ftI ..... '" the wit.. •• ooSaoSdtntal1d.tll thai!' aethocla 1ft aft 
.......... Mr. Iriolrlon al •• etat. it the 300 ". neue pro­
'r1cled a I'Mllat1e patWI'll o01Ao14_tal v1th the cHloeio piflt.ve 
and .... s. .. pt .... tIl_ ... u. tla. 300 ftpn •• "top back-
11'OaDCl". 

Wltb thl. a ....... aDIl orlteria 1ft a1ad .. wll. a. th. pol.oa1o 
eondit1oM ,...a.4, the wit ... tau .... .,... tbe .. a1tSIC ano.alu 
pattera .f a1terDll" -1tJIonI and .. " ..... (Hap Ho. 8) tNIId1l'c 
Sa ~t d1Net1on <-on 01" 1 •• DOI'Ml to the fCllll" .. .101' 
r.ul'-) betw_ tbe 11II1t.1ftc 1.'Ilta. - C.....u.tor ad. Sllft1"bh. 
Ia ........ the 441ft1opedJpattuD atl'OllllF ..... t. ad toU_ the 
t ... .r a ........ falt" Patten 1Ib1eh geo1011eall7 ehodd 1M".... 
-' ~ it 1a t.Miea'" tbat tIM eer..ntrator ..... the 8ll.....-Ye 
rault. aN tile l!atttllc .t.ft8t.1"M ., .. , the Wl'iteP beU .... w be 
a 1arp alMA1" ...... The eroa. t.1I1t. 'dtJ.dD nob a Ihear ... . 
• hft1d deftl.op at. .beNt 9C)O to tb.e DOrtbVNt t.JWMt - or DOl'tbeut -
aad &blat 4,. to th. northwatt'tftlld - 01" nortb-aoath. til. wit .. 
d1cl tw ... ..w... of the ~'n.lltal7 laalta. - abtblt. .. 
N. lot» E.. nal"PClll dUelfted atnot .. with "PI*" at.a1ft 11\ the 
ahallew .baft at ,rid. oooJldiaat .. 10.05 •• 10.3&. a f.lIlt at 11"i4 
eocml!Mtu ,.4fi. and 10.91. ~ N. lOOS. aad 1I'Oft .... 5".... 
al .. a N.,oo I. 1rcm atd.neel talllt at. ,1'14 _"1M"" 8.0. ad 
U.9&. QUa .. nob n.:not ... ahould edat &lid vould be ..w.no.t 
with a .... 4.tdl .. avfaoe Ceo101io ., of t.Il. ' • .u.at.e ..... 
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that MDItaar ba ...... a1ate4 ~ Mac ...... ftla_ tilth • -.aJw • 
et.-t1lN1 ~ teat __ ". the wl"-r hu ......alated tM w-u­
eal Haa ......,. ftl_ wl'" ....... ta1~41 ,.u..a *lela 'In), ... 
lit Sa thl. i •• dS ........ 

Mapetle lliPa .....u., ct." riM " ..... a11utWl. Mapetlo 1_ 
....u,. 1acIloate t.dt.. .. ,...~ MOle ooataet. or....... It. 
... be ... lIT ~ Map Jo. 9. GNpbp1oa-Geol.oc7 HaP. that 
the wrltw hae Unlepetl & petterR v1t.h • north ..... t...s tor ... 
0' tIM ..... ~ Mapa 1\0. 8 and 9, 1t IAnlcl be no\ecl that 
t_ lIqII.tl0 lllIu (plu. f1Ivu aDd eetoura) an "17 IIIIIItDh .. 1ft-
eUenta1 with the hlP ...".. ". 't'Il ... aDd "_ •• lM" ,eMU. 
... ,.tt.erft. The RJ'GftI ---'18 1 .... jo1ttS .... aM penll.elirls 
th. upetd.o big_ pat-t.eNe na- RJ"OI'IC tault. 01" l'OOk atNOtUI'M. 
both ~ wb1eh ...u be ata.....ua •• 
'1111d~ Malt No.9. it •• alao _ ... \bat the po .. l~. M1 (Mata1 
raetw)&neMllM ......ala .. v1th "'-ie 1_ ,.loh puoa11e1 the 
CenoMtntOl" '&.:1.t. The )lI'Ob&bl. HI' ..... ]7 fIOI"Nl.&WI wll vltb 
the ....., at,... MCMtto adch. The 1. P • .....,. ha. 1ndlutecl ft..,. 
PrS (Pwe.t h • ....,. Etfeot.) "aboY. ~. mc.al.1 •• !ft the plded.,.... (hl'Ul of ......u.n.te 9.51.). a.r nppoaiU_. tHa ....... 
all. IIq 1M1eat.e • po •• ibl. cUp of the ... ~ 1dMnllaat1oa 
in4iaatecl bJ' the Mac hiP. UIll/ or the GMeh_ hleb. 1ft the reapeet1ft 
'riG"ltl_. .t l ... t ttl.,. lIIdiAtate • -41atuJIbaM.- to the IIOJ'II 1IIWIh 
the leopbp101ft un DOt ...... 1ook ... _lob -.t be 1ny.tta.ted 1ft 
... t •• lden. 

1ft --17. tile wit. 11 ...,.,..... that the ~lft nnlt. of 
the , ..... ..teal .. .,.,. eat the tw ,MphJaloal nn.,.. ooJ"Nlat. ..... 
tnMlJ' ..u Mel lIolat. ,...lbl. apl.ont1on tarpt. 1Ib1ob without. 
.... .....,., •• Jd.,Jat. ban .... !n .. __ aot1Mcl. 

BPIQRAnow tWitS, 

!he ...... .,. .f \b ...... .s.eal .... ..,.,.10&1 taterpretatlO1l ... 
~ b7 KePhar aM the wtter O&ft oal.7 \Nt ~ b7 "la­
ltft1,. deep .,1~ tb-1l.1.1nr. th1a...u be 8ft .,..1.,. 1Dlt1a1 
ph .... b ..... r. diM....,. or • lara., t.GImap. low pad •• epoa1t _.1.,. ""-I IdMNlSaatu. Sa .,.1ft tona ctu.pUo.t1Bc tbat of Mapa 
ta Sa the ottet'lftc. 

ThNe t.uwet ..... (".-, "a- ... -e" an Map 10. e .. 9) ..... tlAeted 
by tM wit_ b,y ..... or U&l.7Iu of tlM PNllld.rlar:r ,eMMm..l 
ftI'ft7. the tw .eopbJaioa1 ftH'.,.. aIX1 the knee nrtaoe polode 
aat 1t ..... ,.1 nndtt!.ou nn~ the ..... of 1ntereat. 

IIJ'I!\ ", .. , 

In tb1a ....... 010 .. to the CoIIoIfttNtor fAlllt ..... N1 e:aeept1ona1 
oJl'lt4lP1a aN ah1bltecl wldob laolat. t.h1a &PM ... tarpt. Thq aN • 
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(1) Aft"e ... I. lCJ11. tnt, with ".ar u. ....... e1q .... 
•••• 'I .. te. ,., I .... 10.9 .. 
(2) Dl .... ....,. in tIaa .... 
(,) 'IIM.,....u.s.na.., ..... s.. ",., bu 1'. bS""",, .1nc1. pl-
e- .,..t .. (3193) of tIM 8UftJ at ~ 9.- I ... 10.' I. 
( .. ) The PNl"d ... I. P ....... t.nd1 .... tM ....... _ .... IF fit 
tM .....,. *iob HlPbar hal olues.tS.ed .. ~I 1IlMNUsaU.­
.t ..... 11 .... ..-.. - .....tnt lOG to SOO tNt.. 
(,) C.uh. w1H. \be .. 1-. ..... boa 120 to 280 ... Sa _. ill-
..u.at. a .. - _lola the WI'lt. .. baa ... .,... a. '"b&ollpoand·. '!'Il ... 
.... 1 .. ..,. han __ etJ"Oftl17 4UuWd '" th. 1011 ereated tNI th. 
"'7 baft"tll bualt 0\It0~ S-ed1atel7 ~ mel upblU ~ 00-
0JId!Dat .. 9." I. ancllO.9 i. AIt~ C--. I •• clou tNftlt NI-SW 
allid alaoet .......... N1natea 9.4 •• and 10.9 I. (See Map No. a). 
Th. I. P. aDGa&ly a,. lncli.ate a rak •• t. 4epth to the 5'''' tot' the 
,..... "h1ch" tND4t.Dc li . E. A .1II11u nk. IIq be Wi.ateet b7 the 
.boft baollpoand prE _ 1iDe u.4 Be M\wen 9.6 )I. to 10.1 J. 

1'arpt .BIt 1. • bNad .... HftteNcl .l:MNt ad .1'OUDd eoordiaat.ea 
10.1 N .... U.1 E. "., .. ~ baa __ 1aolatecl b7 ~ VI'1terttw 
the foUowSnt J'HIOM' . ... . 

(1) n.. 01. •• oont.lu ... ot tIM Sllftrid. and M .... (?) lrut.8. 
(2) CeDtacrt.a Nt __ dhbaae and qaart.11te, d1abe. .. aDd ahale .. 
well .. a lapp apoMIN ot diaba ... 
e,) Th. p"1bd.na17 Ma, IU'NY indi •• tea • bro..t .... ot llOd.r.t. 
bllba beaded .. two .iclH (NW &I'Id SK) bT aapetlo 1 ... 1dl1eb IIA7 
iftdieate s-oek eontut. aM./or tault etJUt1lNl. 
(4) MoPbar Wi •• te. .bow baolql'CNftd I.P • ...ti ... ppeal' Oft U .... 
U.4 i. boa 9.,5 J. to 10.0 N. an<l 011 11M n.9 E. traa 10.2,5 N. to 
10.1, N. vlth ..... t. to ebaUov depth. NlPMtiftl7. 
(,) Geoob_ td.H. oeppel' wl .... tor thl •• U • ..,t ...... e t.... 260 
to 9],0,... Th ........ I". wide aI'M ... pt, top • nal'l'OW "low· beet-
~ .... vb10h • .,. ... t .. two broad.lI, h1gbv ro •• aonee. aU 
three .... of 1Ib1oh t.rend 5B. 

Targt :C ft
• 

1'be obe1M of ... "Cit II • , ..... 1a oent .. Ueet and jut,U1ed b7 
tile toll.t.ac. 
(1) The eatbe .... hottt. the Dr1pp1q Spri", qunalt. - und .. 1aSa 
b7 dia"'". 
(2) The ~it.e ablblt.. Ni tNftd1n& t.1Ilb Nt.., th. Parallel 
and .... (t) t.uta. 
(,) "HE tnndSllg JlaClMtie anoul,. - halt ftlue of Tupt ., .. , - 18 
PNlet neap ooord.1nat .. 8.9 i ... l1ae U.9 E. 
(4) 'nle I. P. PNlbd.na7 ftJI'Ie7' Wl.at. •• hallow to ...t.nt. 
"poa.lble" --.l7 .wth ot the "targ.t· 1Ib1oh eou1d MaI'l • rake ., 
lI1MN11utlon to thellOUth at depth. 
(,) 1U tarpt ......... bNed area of h1£h , ..... 1011 aapl. 
ftlu. NI1I1Dg tJ"Ca 310 t.. 1000 })}a • 
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T"II' "R"' 
1\18 tarpt ... laW ... \be . ..,.. iMlvd .. the .tiN area ... 
ait .. iDdSoatlftc the pouDU1V of • lap Yel_ - ~ 
~u. wbUb eould ..u be ..tt1o~ a .... in PI'!IIas7 
atMnUaatt. to be olu .... on. 

Th. abon OONWeat1_ 18 ....... bl. ad jut1tled b7 the ton __ _ 
(1) 'l'Il. area hoat.a. tor the Mat puot. 4i11ba •• 1dUoll ,.. .. ..u iii .... 
aUsed rook ill the Mapa Mine. . 
(2) Th. uea hoatI tour .. ,jozo NW tNnd1rlc tault. 1Ib1oh ebow etl'Orll 
aOftMllt ot the int....u.nr blooJra. 
tu Th. prel!alMl7 I. P. ~ 1nd1.atM ~ plao •• ot "u.. 
tU1'baIlO' a. &MUlle. zoanpn, tre. "abcmt baokpouDcl" pn to poa.lble 
aI1d probable MY ..... trCII ahallov to ..... te clepth. ('SO to 750 
tMt). 
(4) The pnlSa1Jw7 -Iftftto IU'Yq ........ w1cl ...... of .,..-
, .. tlo '"11111'1." and '1. ... " 1ft taftftbl. o.b1rl&tl.. - J"lCaJ'dl... of 
th. oppoelt. pattlm' d.n1ot*1 by MoPbap a. an. utemat1" anet the 
VI'lteP AI a .eooncI alt.erut!: ... - both Wl1IJc the ... let of ... &1 .... 
(,) Th. ~ , .. _ 1V"y 1nd1oat •• an Oftzolll __ e) .. 

a,... with * thNe NlaUYIl7llarrov nol't.beut. tnacl1na ~" 
..... "nll. broact vid. aNa 11 •• b«.wea th. Conoentratol' and 311-
ftl"ld. Faulta Oft the Sw aDd :';3; rapeoUftl.y and ~ Un. 10.4 E. Oft 

th. NW to liM U.9E. on the 3&. - an aNa with apprexSMte ~ .ton. of 1300 tNt Nil-SW' and 1800 tNt NW-SE • 

Part of thU t8l'1et 1IMI1d be .1a1taneou17 exploMcl vb_ teat cIri11-
tng Tara'" "A", "a" aDd "C ft

• 

In1t1all7, a Idnt_ of toup 1,00 teot d1aaond dr1ll bol •• at. 60e 
up .. 1n Aft -.tern cU.JoeetS- ... ..,..,.... 1Ih1* wald Ol'Olaout. 
the ujop taut_, eaepto th. c.a.at ... ~r Fault, •• ..u .. a1nop 
tault. 01' .... tNlkl1nc N'w. NE: or Ji-S. ia8t-w.t tNftd1n« tault. 
or .... have ftOt, bee oUerYed 1ft tbe ..... tlIu t.r. 

Th. 1ft1t1al explot"*t101'l propa un be oon.Wend •• Ph ••• I - dr1l11Ba 
tou,. bel.. to teat t.he thHl ta!'Cet., A, B and C. ilo1. 4 lUG" or -7 
not. be drUled - d.,..seat on NRlt. If the t1"t thne hol .. , b-.... 
bo1. 4 1. eona1dered .. part of thie pba... Th •• 1t1ute4 ooeta top 
th1. PI'OIP*JI would approzt.ut. the to1.1ov1na I 

Ph". I 
Drill .1t. pre,.rat1an and road. oanatpuot1on 
Four drill ho1 ... lSOO tNt ... b, 6000 tNt dh ... 

dP1llia«, • $20.00/tHt. iMl*,1ftc .aapl.1Jag and 
.... 71nc 

Fleld S1Iperri.1on, Con.ul tant. • (Geoloc:r, ftc.) 
F .. and .xptna .. ":n.soo.-/IIC. (Part t1M) 

COftt1apftct1M, ••• 1 PUll of W1'k - ..... tSaU:q 
Pba •• I total 

$120,000.­

$ 9.000.­
f 16,090,-
$1,0,000.-
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It Pbue I hal ............ rqbc or I1ICIOM8h1 "nlt., tUn 
• __ ... _trPPtSePbue n _.t be .... 1.... It 1e .Uftft1, 
\0 t~ ad aplonts.on ,.op'- aot lcaowJ.Dc ....... -.nov 
(,500-100 ft.) ~...u be ~ OJ" _ft.he a6IltlOMl dM, 
(1.500 tt.) cI .. Ulu., """'-d be NqIIlnd. Otb_ tbaa ~ ...... 
dlts.al «eo-eb_ avnra ahoa1cl be OOIIPletect a. wl1 .. add1t.t..a1 
,eo-pbJaleal 1Ul"ft7l. The write .. errt'1.101'l8 the toUow1nc prop .. 
and ooat. •• Ph .. e II. 

'!bl,e II 
"'.,00.-Expedecl Geo-eh_ l'tlJI'¥ey 

Geo-phyaloal turn", UN det.n, MttPV penet.Ntlcm, 
.... rtme1"U .NI 12,000.-

10,000 tNt dia1lcmd drilling. 1.5 ahallow drill hol •• 
01" ? deep hol •• , 3 $20.oo/toot. tn­
o1ud1ng .1IIPl1Dc, eel .... J1nc 

neW •• ,om.1oft, Cenn1ta~ (0.0100'. et •• ) 
r .. anc:l E1qJen .... $1500.-/'110. 
CpaJlt t1M) 10 .. th. 

cont~ .. , Ofth •• of work. unc!....ttat1ft, 

Pha.. n t.o\al 

kO!CWSlOi~S I 

Aa • I"HUlt or the writ ... n.eld uud.nat1on aM .tad7 ot th. 1 __ 
logio oondlt1ona. th. Itwty ot the prel1JdJ'uu'7 ....... ....., .... 
• ,,It., the etv.cly ot tho pNl.1II1nU7 ,eophJa1e.1 (I.P. aDd Mac.) 81U'ft,... the ooJ"Nl.atlOft ot aU Im<Nn t.ot. and rerut. and the 
wr1ter. lmovledce and experl .. " ot .nd in, oopper aiae"11 •• t1_ 
in ArhONa and els .. ere. the foUoving 00ftCJ1u.101l. to .. the Hop­
t.end.a J)J'OJ)Wt.7 ... torvarded tor your oonrid,ntlOil. 

(1) 

(2) 

The Hortensu. PJ'OPOrt.y 11 1n e10" prox1ll1ty with the t .... , 
lone lit' J)I'Oduo1ftlMapa tbe. The propert,. hoet. tho NCtk 
tJ'PO. and .. jor f."lt. whlch ." •• sociated with tu atl"OJ'Jl 
oopper ailWPa11 •• t101l Imown to aiat in the Mapa Mine. 

SUrt.oe-w1 •• , little to no oop,.r a1nenl1utlOft 18 4Widencecl, 
however, .ac:l.nt. alteratlO1'J and trut.mc .t th. cI1a'ba •• , 
the contained ,.11ow to Nd and blaok, lIOCIentely ""1 .. - .p­
pe.1"1nC I1J1cm1te, d0Jl1ntl ... ot )J1I'1te, oha1oeowrlt. aM 
bornite, the ob •• 1"ftncte ot .cae oreea t.ults trending }l-S to 
.~fJ and the ex1etano. ot tho _jor t.ult •• N .11 Wi •• toN 
ot tdn .. a1 potential in the 8rea. 

Th. tOl"eplftg erS.ten. O"pled with ,...111.,. ad tnte"".....t1 •• 
of 'botb the pNl.1a1nal"7 gHOh. au".,. aM the prel1ll1na1"7 ..... 
pb,..loal lNJ"Yeya _OIIplet.t, h.y. laol.ted three diat1not "'.P­
........ , and, ngg •• ted a tourth broM .oal. target • 

-n-
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(4) Aft expendltve"" $l.2S.000 to $150.ooo..u be .... 1 ... to 
0GIIIp1.t.e aD iait1al. 1dJd_ aplOftt.0J7 dr11l1nc ~ of 
IOU' 1,0<) tNt. hol .. to teat the tbNe iaolatect Tarpt. tor 
tub oonct ... t1on or '"" that ~.&tl_ vol't.b7 of tv­
tbv "we1o}lMllt cto.. u1at. 

-12-

R. E. M1erit •• 
M1Iline Coanltant 
Phoenix, Azo1aona 
Ootobe 31. 1973 
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l~"F.OnuCTIOlc. ' 

• • " ",~ :::- __ .!... ••• :', ~~~l./~· ... ::· · ~ . 

At the ,..m,.-t at mt ~t.1.aD bi ' .. _ ___ . . ' . ~, ~ 
B., .. ..' . _ d _~- the Writer bu, I!"P*MCl the ~~o.aDl-a'ial.Olio 'aM ·~PlOP:"~~· 
.tion report. 'Oft the Bortcwia group at a1aiu 'appraxil:&atel7 ,2-1/2 ',a1rl!De u ~ 
miles north.- nortbvest c~ Superior. Artscr.a. The property 18 Adjaoent t.o 
;':'l~S Copper C~P:lT.y property alonft a major ,8010110 fault of the 
5uperior !~lng t1.strlct. 

As' 'P~rt '01: th'l a.r.nu~l acces~er.t work for y8:11" 1%9-70, the writer 
cD!n?leted • fi.ld examination ot t.be 5Ubject property tor th. O.'ll"!'. 

As • result or. the vritcra 
~at!tiii-8. trie uvner-alnbor1zed the vr1ter to CO!lplet •• gao­
che=.1cal. saJ'lpling }n"OI;!'q and to hl.ve a l.1m1t.ed eeo-pbyd,oal IIUrTey 

catpletttd. in the .ame .. rea as the geo-chem1.caJ. SUrYey. The Above 
work vas eas:1pleted ~ Jun., t 970 • . -: . 

~s report includes the !"esults, 1nte~llt1ans and trVuuat.lon or 
the CO%!1?leted prelirdnary geo-ehedcu s~y and the geo-phys1eal 
IillrYeys (lr.duC!ed Potential. and Magnetic) as wall. as tho oorrelation 
of these results with th. known ~eolOf.Y cf the particula.r area. 

The writer has permission'tJ'Ol'll the owner to use the ra.ctuAl data or 
the writer. _r11er report. (June, 1970) ror the preparation or this . . 
report. 

.~ 

FC::r";A~DI 

3i~h r.rade oopper ores and high grade aU ver, ,,,"15 ,have been clned 
fram ra.ul t fissures in the Superior District ror in exoel8 or 50 
yeara. l-1ag!U Coppe~ ~ine prot!uae. approximately 1200 tons per day 
high ,.rAde capper ore tr0!!2 its 4P.OO foot deep z::d.ne. The cO!l1~ny 
tniJ',es, railla ar.d nelts this t.onnl!~'J nt SuporiOI" anti ~ploys ep­
proxU:rttely 1200 per.ons for the three 'pb"a. operAtion. 

Ihis proc-Juation is rdned f'ro::z rdnorali:ed fAult fiasures (a vary 
cO!:lplex fiYSt~"D -- See ¥.;? I:os. 2 throu;-b 5 and 1) canttl.1n1n~ tho 
primllry oopper minerals bornito vith ehalco?:;1"lte, ,,00 sma coaleo-

. cite. Lo-olar r,rade, disser.'.inat.od cOj)per ore Also exists in t.ho known 
. intrusivo rocks' of' the Mne. Five mjor faultrJ ~&11n, !A~A, Con­
cem,rlltor, Sllveride and P~rU1el .ro the oont1"01linr zst~ctur!ll 
rf'&tuN5s in the district, h~ver, the p£ttern is cOO':plio:ttd by 
tre::endous d1splaee:'lcnts alon?" thos9 (:Jults, by mj,or c~pliltDr.ta.ry 
£;;ults and turther "by cross faults, all or ..mlch seeD: to o7.hlblt 
displ£cement to S~a do .. ;roe. 1'~e d!lJbaca l.'"ltrusive &1pposrs t.o b. 
t'te di~t,rict disru?t,or. (;;8e SurfacG Goolot"Y J~ap !a'o. "7). 

'i'he r:ortensi.a proporty, Alt.ho~ r.orth\:est. of r.as:;ma Copper j'iine 
production, ~ host four of the Above lrIention.d zujor faultc, ~ly, 
Conc-er.tr:ttor, P?rllllol, Si1ver1c!o and by project, po:uslbly the 
~p.~~. ~ projcction al~o. it 1s likely th~t the Cor.ley ~?rinr 
fault. t::ly slso be preser.t en t.ho property. 
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. , 
Hagu Copper U the 0Zll7 procl1zov 111 the d1at.I'1ot (ill JUl'1970). 
!b.,. UlftCNbOIcS the dt1Sa1taUoD of • 9,000,000 ton ·ON bod7 of' ;.: ~ . _ .. ' . ~ '- . 
7.'" copper eontet. (tIh1ob d14 not oaterop.on -wrt ... ). -.Tbq _ . ;- ; ':"':';::~'~-/J~r~~"~ - : .. I 
baYe.nftk t.belr 11!! 1Ihaft-,(l.-l/2.Jd1 .. ms:& of..the .Jro. 1 'Aatt·!IOW ::'::{:7-~:~~~~,?~b:£~: 
u~) to the 6,000 -hot t..nl tr1th pt"Oject!oD -W • ':,,000 ·-toot . '.: -: .. _~;l " · ~:r~:):~f~~-<.-: " . 
d~. .-. . . 

Maf1:Ul8' produet1on act1rlt,. i8 .ast, southeast of the ):0. 1 Sbll!'t 
neal'" the mll, hOV8'Vel", thoy, ~or anyone else h •• ccmpleted any 
.er1ous explora.tion to the northv8!St. . Intorc.a.t1on haa it. that tho 
Concent.rator taUt i. pndet J)T!sfllTf! and al.though it baa been pene­
t.1"&ted by the Ito. 1 Shatt and the 2000 toot. lnel.. it hal not beon 
poslible to keep the •• ~ open. It 1a reported tb&t Magaa 
lost. nob eqa1taW't 1ft thll enduYOZ' and time, haa det.ft'I"tId dovel­
opnnt.. t.o the noJ'tbwHt. It. b reparted the CcmcentratoJo tault con­
tained at.ron, bolonlte mincnl.1sat1on where penetrated • . 

. l".1neraluat1on at the ){ago H1n. ocaun 1n the sed.1mentaJ"7 rocks 
(Paleosoic) 122 t!1luUPpa-r lan1a. whOJ'N8 most17 in the d1abaso and 
Dr6pp1r!g Spr1ng quarblte at depth ~ the ,ee 2'OOka present. 1fith1n 
the Hortenaia cla1!d. (s.. Hap t40a 2 through 5). . 

PROPERTY, 'LOCATIO!! and ACCKSSIBILlTTI 

The proport:r 1ftalud .. ,., =pat.med lode cla1aa known .. the Hor­
tcna1a ~o •• 1 tlu-ough "3 1Ib!oh 11e 1n put. or Seotlcma 14. lS. 22, 
2" 26 and 27 ofT. 1 S •• R. 12 B. of the G. & S. R. B. .. K •• ap­
prox1Jutel7 1-1/2 to 2-1/Z airline 11111 •• north, northvoat of Superior. 
~.ona. Hr. CIhD. alao baa eight. add1t1onal 0

' 
.... bcm!~ the 

.. stem ald. of the HorteD.ia 01.,... Three or the •• were looated bT 
Hr. 0nDa ud bCND .... th. "11ia Ito. 1, "",,, 50. 2 and nll1D No. " 
the other fin are tbeOl.ater Lobb 01"". ed boun as the Cowan. 
Cove 50. 2, The 01cf Pal, Little stn .. and the Superior oldsts, 

Tra",.l to the property by autcaoWe tl"OIII th. oentez- of Superior is 
.outhwest em the IlI1.n I-W "Net to u. S. Renlte 60-70. thenc. 
V8ater~ one Idle on 0. s. 60-70 to the SSlnr I1ng Boad tumott. 
thence ~orth (right) put ~e Perlite Plant. on the SUYer ling road 
tor 2-1/2 ~ •• to a windm'll and • goo GUrye to the right. (Sea 
Properly P.ap }:o. 6) Th1. aNA 1. the aoutheast portion of the 
property. 

Tho proport7 1, 70 11111 •• by road east ot Phoenix. Southern Paa1tla 
RaUroad serria •• Magma COP)'t'r Co, and tcnrn ot SUper101'. A baw 
eleotrio h1ghl1ne pas,el·2/"J at a tdle eaat. of the propert,.. lIo 
large quAnt-it,. of water is dne10ped nor 18 there Ea.~on the pro-
pert,. but gas 11 Avdlable in Superior. . : 

~o adequate, acaurate &!lap of the cldma exists, consequently the 
proport7 map 1ncluded he1"Oin 1. approrlJuto, particularly At the 
north end. Contrel ot cldm pocit1on at the south end 1a by }o(.AgJt.iB' 

. surveyed property line, lI.-go Copp~ Co. ackncndedgel an:! reo-
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. , 
· oOQ'ld.a .. the Jlfttada 01.' ••• 0 Tbe 01.' •• abould be nrYeJed and 

the poattSoD :~ the outat.de -riM" aoovat~ looate4 • 

. - . " . 

a.ccept tor & ~fN shallow aha.tt., pita. diacoyery cut. and .en 85 

. •• ~ ": I 

root long ad1t (nul' north end or ol e1 .. s) tb& property 1. undovolopcd. 

Th. Mit above chalcopyrite and bomite oopper minerAl.is4t1on along 
the ludnat1cma t4 the a1llc1.fied achist Oft!" • width ot • rev ieot. 
Target.-w1.ao, thi. area haamot been considered. hcnwrar, it. should 
be 1nTeGUgatec!nhtln aploration is bo1ng oompleted CD the other 
ta.Jpt8. A em. piece chaJ'aoter .ample he: the Ad1t dump UDyed 

O.8~ COPPOJ". 0.005 ounces gald and 0.17 OUbCea ailTel' to the ton. 
1'.r. A. BIlabl.. Co-GiIMr ot the PropGXt7 hu .t.ated that • tOI'l!lOl' 
opt1onM drill..! & tfltl bol •• t.o the northnDt of the Ad.it - en the 
northvut hlll. elope - am that. these 100 to 200 toot holos averaged 
l.~ ~pper~ Bove"er. theft are ll2 records • 

. , .. , 
GEOtocrr aM HIKmALIZlttONr 

.~'- . ' .. 

The geoloa or theSuper10r d1atr1ct 1 • . quit. compl1cat.ed by- the 
. mAjor. miDor aD4 croa. tnlUDS that. baa 0C0'IU'I"ed .. o. mult. of the 

diaba •• 1ntradblgt.he &1'U • . , (Svtaoe o.oloa Map Ho. 7 abon t.h1a 
eosplex1t7). 'fhla 1Dtntston oaue4 the Uptl1ting ot the nrioue -
aed1racmt.e and the J'OOk 1a exposed on the wrtaoe, part.1cular17 1D. 
the .roa at the 8orteDa1aal .... . In the 'f'1cdn1t,. or tIM propertT 

.hovenr, t.he ooepla1t,. i. aGUllhat reduced 4u to the lack 01' ab­
eena.ot .ner&1 ... ,nnta1"7 ~Oft!&t1ona. Rook t",.s present 1d.t..h1n 
the proport7 ·are d1aba •• , · Dr1pp1Dg Spring · qUart.ite, P1cm .. r ahale, 
P1Ml. ech1at.,· bualt. .an4 Wh1t.et.a1l ocmgl.caerate. 

Structural. t'eaturu P%"'8nnt w1th1D the pro~ arel Cono.mtrat.or 
Fault, Paro11e,l rault..SUwr14e Fault. ecS po.lib'l.7. byprojootion. 
aM pattern, the Hapa Fault aM the Conlq ,Spring Fau1.t. All th ... 
R:UctureS han a ftOrthnlt trend and are kDov:n to b. lIdnorallsed 
east. and .outh.ast ot the Hort.nsia property. Cross taults hay. been 
obsernd b7 the writ.er. but have not been mappoc! 1Jl dotail becaus. 
o! 1:ZUcb eur!ace coyer. 

H1noral1cClti~ at ·the ll.agma tl1ne occurs in the 1"ault. sonos as re­
phctaent or the ahattered rooks. Above the 800 10Tal the mineral­
ic&tic;m 1a in POlp!:Qr,y cWcea a1Xl the Paleocoio led1ments. From the 
800 to the 4000 len]. the c1neral,zat1on oecura in the tault sones 
mOfite1y 1%1 the diabase and to .COIt extent in the TroY' quc.rt~ite. Be­
low the 4000 len]. the VAll rock is P11'2al .chist. M&p No • .5 - Ver­
tical Projection on an ERst-west. Section - indicate. thAt mineral­
hAtion al.ao occure 11'2 the Dripping Spring quartdte and the Fionoor 
ehalo. ~ ot ,,-h1eb roeks are OXDOS~ on the Hortensia ala.1tls c.. 
,,011 all the diAbaSO &r.d ?1.Ml eeh1rt. 

Althougb 11tU. to no coppa,. m.inezoal1ze.tion 1. exposed on the r&ults 
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or rock typeo v1th1n 'c.ho proport.y, thO%'0 10 no ccnoluc1vo pl.·oof thr.t 
it would not bD prot:ELt at dopth. stronc tUnol""~11cnt1on at ~~eo:'ll 
waD not cnecunto!"ed lC'!l.lch he-foro 400 foot. Othor inClicators or r.1n­
(!;ra11zct1cn 89 reek rl1t0rat1cr., tho p!'·,,~onc., or iron oxides (r:rter 
pyrite, li!ngnot1to nne:: coppor ninot-ole), ~nd n c·oneid€l"abl0 d1clplay 
of clocoly opnecd fr[!.(~ura~, ill pC/in" to potential n1na~al.1~d.:.icn 
bclO\·~ thC'}, t'Ul'rac~. 

Hith c;uoh evidenoo at. hCl~d. ott Or the 1.."l:1.t1al Ground o~m:-1.Mtionll th., 
\4rltor OU6GGctcd a pnilim1nc.ry Gocflle::;icvl Do11 Dunay ba eomplot.o.:! 
to cbtr.int H" pccnib1 ''.Ie n ·'curfr..co cc:pr-.::-snicn" o! COPP£l' content in 
PP:~l ~r~ (lleo to OO'1'l:!\'I ~t !\ prol1!;;1~~_:'y !~~'1uecd Pc,\:.ontS}ll nt!l"\1(';; to 
p.~~d.bly di::ole,!1lo 1t!U1~· :(;l"J1$.~ntic:1" ("t (!()j::th QI~(1 1!1co n !~ngi'Tkio !'>,n.'-" 
voy to i\j~ie"';~:Q poeeiblo "Cl"'"05S fC'!.hlti!n nc'~ dir.;ccI'r.;:;'.::l'3 l':y (,'.~l"· f[ .. e() 
orn:!>rvrrt 107:. 

gWCR~JH9J..r::...!Fj G1DP;:.;1i1,1.QtL S.ur.Y~.fl1 
g(i(J'ebrm"!::.:l: 

IL"1. ~a3t .. t:hDt L~z;r.::: liu:, mts e8tllbl~stt~d t~.t.h ~;tntiC'liiC ('::.13h 100 f('(~t.. 
(~eo :'~,r> l':(~ ~ p f3 Dl:d 9). 0110 ct i·!q:!,'.'!;~o Ctl.!""w'flYC!l clcir.l COlfll~'l' ~.r: 
S11v~r ICinG lr!(:oh u~o Ilt:Jiry.c1 coord1ftutco lOfOOD Ew nnJ 10.000 !~. -
ohot"tC:Ylcd to 10.0E~ t :'t' 10.0H. Tho t~oc; line 'tJ:.!.O IJ'~' to 1l.9Ee lO.O~:. 
PClJr r:ol""t.h-south rr~t: linc~ cpae-t!·;:\ 500 fer.:!{. r!P:::l"" ucro 'M!!l (!t coor­
dint:.t~o 10.l!,1i: •• lO.9L, 11o/~E. c.r6 11.9E. SrX:l g1-il~ lina ttl:!!) 3000 
fCGt i1:~nJ t,J'J.th 100 fe-A .. or::oGd ~~tllttci,:J v,:,!d. S:) lcanted &0 otc ... . ~ en 
Iu!? :~co. g .::Tid 9. 

Gooehc::~ 50U n~tllplc:J -" 'era taken hy th~ In-! tor en thf30a nOl"th-nonth 
€."r'id linoo ~t tho 100 toot. st6ti~nD n!l 1ndicat~d on ~hp No. tl. Soil 
tlS!Opl~o \.~ro alGO tlll:Q(f'l on Gll.st-\:oa't ffrld lino~ nt 100 toot Dt4t1ono 
but nt 200 foot norlh"sDuth 1ntCM'a1=:;. A tota.l of 1~6 flCl.'aplos weN 
~k(S~ to cO:.ipleto 0. 1)1'C11min&ry f.)t!r'VG,7. 

~.li-h.Y!!1£~).. • 

. rbs I.P./V.t!J'J. curv~Y'J to:~i'a cC!!lplotcd by !'!cll11l:.l' woVhymios 1.'10." Tc'2-
80.." Arinona. A CNlt" of four oon!Jlot¢~ tho I. P. trul"VOY or the feur 
,000 foot. north-south l1!'\c:l Gl'l i;~ 11. 12 "-nd 14, 1970. D1poltl-di­
polo tjp~edc up to 50' .f~ct &P9.oj.ngs c.r.-ci fl'QQ;ll;.."l'lciGG of 0.125 &nd 
1.25 oyeleo per Dceer.d D W\.')ra u3cd. 

It. Clt~ r!2Q rsgnotO::GtGl"' orc;~ oOr'tPleted tho ml1l(&Dot1e euff~Y on tho 
B~~ no~th-8euth erid lines at LOO fe~t 1ntorv~la U3int a flQ~ g~tG 
:!l:lg1'l'?t~uwter. This \!ol'k ~2.D cc::plot{;j on l!1l.Y ].J.,J. nne 15, l~iO • 

. :-:efh~r ht'.a pI'CV1dcd their ropcu:k ow includ~.r.g roao:ml~ndt1tlon5 rOilard­
f!?t;! additional g()ophysio~l 01- p,oologionl inv~D't.1eat1on~ cand o.:otplor­
ctery drilline QD ~1ectod by thoir 1nt~rp~~tat1one of tha 8U~Oy 
l'Clml ts. ltnpo, and dl· .. 1tJin2;G Ghow1n~ t.."to f.')cphysie~l r:10.;lSUJ"(,!'".Clt:tO and 
th~ lc~at!cn of c.nc:-;::;!.luu r-OYlC'3. 



.. I 

J'eCCl?t!tm4at.1ona. ' 'lb. eOD01.ua1oDs'Qd ftC (w..".."ttaa.ottba writ .. ·., ' , ~:. 
report. aN tlsoa. of the wrlteza wbloh an DOt. .... alW'1l7 1nt1.uDoe4 " , ' 
b7 the HoPbu- NPOI't.aaepto ~, utWntlae .1'aotul "ta. ' ·;i~: : ,' .. ,,' , ~"" :y:; :. ;, ::: . 

. . ', .~:, ' ,::·~ ·: ::,~ · ~t':,; "":':" '0~>}'GY", ::':~, \' :~~!~~i;}}:f-f..iifl~:!;~(;' ~:;~?;~f07::~~:~~~~f~?;r~;j:·; , ':f~i:~~(:¢7~: 
cnccfm!ICAL SURV!! rgstlLTS and Ir.TERPREJ'ATION, 

GeoehC!~ ausples vera taken or the soU tl"'Ot1 6 t.o 8 1nohes bolov the 
curtaoe unless bedrock was enacnmtered at a .b,)lOWOl" depth 1n \!:Mob 
caSG, caterhl trom 1 to 2 1nchea ab0v'8 bedrock v •• ooU.eot.d •• the 
.mple~ These .mpln were anal7Jed b1' EFCO ~bor.tOJ"1u, Tuoaon, 
Arimona and reported u PiZD copper. The nluoa nnged fraI. low' 
of 51 Pi= to a h!4h or 1400 ppn. A Short. "aampl. clbor1pt.1on" as to 
sou. color. flOAt. rook. etc., ¥tIN not.edon each .ample t.aa retained 
b7 the vriter ~or reference ed to bo used ... & p1de ,tor- 1nt.I'PN­
tAt1cm ot the am toy. 

The HU tor each umple, the ample location, the rock type, the 
color. the lJUrfaco dn1na.ge and .roa10Sl pattern, the stl"UCturu. 
1'raoture pa:ttem and J'OOk alteration d.egree are all OOZ181d.red and 
oorrelat.ed to proTide the bub tor . the intOf'pretatioD or -thi. nr­
yay. 

The diabase rOck in the .aneyod area 1ab1ihl7 dterecl aDd fractured. 
It wo mdbSta i1"OI1 oxide (l.iJIon1t.) atter magnetite, • oonstituent 
Dr the diabase. lD plaoe. DU!" the major taults and waWeN. but 
not un1torm1l7 diatr1buted, iron ox1de (l1mcm1t.o) after pyrlte and' 

, the coppo!" 1dn8t"Cll1 chaloopyrite, bornite and, chalcocite are obaer­
YCd b7 the writer- 1n moderate quanUt,.. .L&ck ortbe unUOI'IIl d1 .. -
tr1bv.tlon ot the l.1monite denvativea should DOt' pre-cecalude thve 
1.8 DO strong cont1nuou. m1Mral.1sat1on at. depth - on the cantruy -
the JdDbul. tm.dence vould greatly 8UR'8st strong JII1rmoaUslt1on at 
depth a. indioated and erl.d~ b7 the known charaoter1sUoa or th. 
,Mapa Mine. The writer voul.c! riot a:peot strong m1nenUsaUon .boTe 
• 'SO toot depth. Weaker, low grad., 1I1da spread ldnuallut10n be-

,tween the Conoentrator Fault and the SUnr1d. Fault at a ahillover 
daptbia a ftrT at.1'OZlg possibUit.7. 

The eoU. .ampled area hu outcrops or Dripping Spring quarts1t., dia­
bale, P1cmeer shale', b.l&l.t and WhitetaU conglomorAte. SoU am­
pies value. .,c.ried troa & low to • high regardle.. Dr the· rook type 
or IOU t,-pe. Conaeqnentl.1'. anom;l.va aroas are not assooiated or 
limited to the rook typos. SOI:Ie grouping or ppm .,a1uee are flocenary 
tG c!f;lvclop a reasonable and ~Dill.ct1c anOIUluappattern. 

" 

To this end, the writer haa grouped the PF= _value. 1nt~ t1Y8 cat.-
cories or range" ¥h1cl1 are. less than 150 Pp:!l, 150 to 299 ppa, 300 
to 499 PIXIl, 500 to 7~ ~ and 800 plus pen. A total or 166 lSaploll 
were taken - as shown on Geoehe:a-Geology Map S'o. 8. Of tbeso. 17 
suples had a content or loss than 150 ppm oopper, 49 amples had 
Talues !ro:n 150 to 291 p:;n. .56 8Ulplea ranged. tram )00 to 499 PfC, 
28 !SepIe, rl.nged !ra.: 500 to 799 PP= and 16 sample. vere in excess 
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. 
of 800 'PIU with fiT. or th ... ot 1000 ppa or lION. ODe blmdnd, or 
6~ of the t.ota1 mmsber ot •• mpl •• anoozaa1derecl umzaelu ••• a. "- ' , , 

: " ::~;c.~::~"1:o;'.,.::~~ , ,', ., ' ,,' , ' .. ,:,', )/;,.,:,.,',:', ',; .;: " ,>",~, .. :~:::·,: .. :;/,·.~f:;) ' · , . 
';:~:t:::~i~~';:,pp. 'in w.. .Nab quit. 'cHm.oult.to' ucmwn~'·~ ':t~~'~:,~-' -"'?:':'~:" , 

cause ot the coneentr&ted pretense ~ t.he .... .101"· tault. and aenr-
al minor taults ot intorest in t.he area. The occurrance of seven 
sClPl., with ppm less than 100, is, in the opinion ot the writor, 
quite 1ndicw.tive ot a -"ackground cO'Cnto•• H.owDTer, to provide a 
factor or safety in t.h1s regard. the \-Titer has reuoned &r.d assu:ued 
a background of 299 ppt!l or that L"lorulus areas to have values ot ,00 
ppa or greater. 

To conti1'ft t.h18 reasoning, the vrit.er attempted to locate som$ lit­
,era.ture on thla IlAtt81' tor th1a district. J:one 1s however .vallAbla. 
To this end alao. the writer contacted MD. R. T. Moore ot tho Ar1sona 
Buruu of !'.1no8 1n Tucson. Mr.Hoore VD..I not. abla to provide any 
.... rbal inrormatlcn nO!' rerorences as to a ·geocha back&round- in tho 
Superior district. The writer te1aphoned Hr. Ralph El-iokaon, Chid' 
or Exploration &rd Research, U. S. O. S. in DanTer, Colorado to re­
quest erJ7 written materl.Al em the subject. Mr. Erickson could not 
proyide &rl7 ret~es ao the aubjecrt va. nrball3' diaaueled. The 
general picture Of the geocha 8UJ'T87, its Tuuel, the atruat.ural 
and ~eologio ccmdit10na were expla1nec1 to him. P.r. Ericbon YOiood 
the opinion that. a count. or )00 1m1l1d 01" should be a "h1gb back­
g1:'01md. and that it . WI possible aM perhapa ISOre real1stio it 200 
to 2.50 ppm were .ued. Se also atated that the .pproach and reuon-
1ng used "",the writer vas co1ncident.al with their methods in an 

. anknoIrn ana. Mr. Erickson alao st.a.t.ed. it the )00 ppa figure pro­
T1ded a ruliJrt1c pattern oo1nc1dcnt.11 with'the ,.alog1c picture 
aM erol1cm Burt&C., than consider the 300 t1gun .1 ~op back-
~~. . " . 

With w. ••• aurance and cnteria 1n m1.nd .. vell al the geologio 
eonditiona present, the vr1ter baa deyolope4 the resulting anomalus 
pattem of alt.erD&te ·at.rcmg and vaak" SODaS (Hap No.8) trending 
5D . ~.ut d1reat1on (nozoe or 1 ••• DOJ'llAl t.o the taar major 
'faults) batv.sn the lbdt1ng faults, - Ccmoenbator aDd. SUnr1da. 
III ... enee, the d8Yalopedppattem strongq suggest, and to11cn.."B the 
tJ"Gnd of a "oross f'ault It Pattem Wieh geologiclll7 should bet pres­
ent nnc. it 15 indicated that the Concentrator aM the Sllyer1de 
Faults &ro t.ho l!m1tt:ng structures of 1Ihat the vrltsr bollens to be 
• large sheAr sone. The eros8 faults vit.h1n -auch a shear cone, 
ahoW.d develop at about · 900 to the nortbvaut. trend - or northeast -
IJld about 4SO to the nortb\''1Irtttrand - or north-south. The Yr1ter 
d14 tsnd soma ev1danoe or the co:cp11z:ent&l7 taults, - exhibit as 
1:. 100 E., narro-ol sillclfiad Gtructuro \.~th eopper stc.1n in the 
shallow aha:rt at grid coordinates lO.ON •• lO.)E.. a fAu1t at brid 
coord1nat.ea 9.4!;. and lO.9~, atr1ld.ng t. lOOE, and 1ron atdnc-~, 
al80 & ii.SOO E. i.~ stdnod fault at grid coordinAtes 8.6:,. And 
11.9:;. other l5Ueh atrueturea should exist end voul.d be evidonom:! 
nth a more dct.illcd ~raee ~eologic IU.p or t!le 1m::e:d1ats aro!!.. 
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(See 'Map Bo. 8,' o.ooh_ GeolOl7 Hap). 
. '. . ,-

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

. the ftdl~ot the pre11-tul7 pooherdoal 1J1II"N7 aN Yft7 good and 
, -_~~~~;~ ~·.,,:ltOtIi:"lUp ·UN, lov ~ a1nera11sa- , , , -U_~ ~a\t:'ttaaue MPe , ..... IdMNl!Sat!oD •. , "', 

-,-. .... ~ ... \. !' ... - •• : .... ' .. \.~ . .. :t"- :.'<,":.,: :~ . , _" 

Gf.X)?iiYSICAL SURVEY RESULTS and nTERPRETATIOr-S. 

MoPher Geophydoal Inc •• Tuoson. Arl.ona oOCllpletd an Induoed PolAr­
i.ation WI"Ye7 and • Hapet.1o .urny on t.he .ase .ast ooordinate 
(10.4, 10.9. 11.4 and 11.9) ~e ••• vu most. or the geochc:n1o&1 cut-

,,,,",y. HcPhar haft prorid~ tho1r 0Im report, interpretation. and N­

eCil&lli6ndatioDB u vall. .. th. expl.not.Ol'7. ramitioations or the two 
'. ' type.w-opbyri.oa ued. Tb ... au • .,.. WH campl.eted beeausa th. 

writer felt. that the «eoahn:1oal Bur".,. va. not. lI11ttioleItt evidence 
alcme and therefor needed aupporting n1dence. In the opinion or 
the writer, both the I. P. au:rvq and Hag. aurv~ results aupport. 
and add to the result. am oonftrmat1oft of' the geochem SUl"V"y. 
The 1nt&rpf'BtaUcm or tacrt.. ,cd tiguHa tor any £eopbys1cal llOothod 
en- am "87 is, 1n BOat eaa... a ~1"cma1 tJnoougbt nth ILIUlY -U." 
and/or TariAtUM (Geopbydcdat..:ocm1'1fta thb) - 01" 1rt other ¥'OMS, 
the tate!'pMtattou aNft't &1..,-. • "posW" Rrlt,.-. th ••• fickle 
eoncept.a .re der1nduaa1J2g the faote ad I t1gurea obtained :tram the 
aurnJ1' which alva,... eziba.nce t.o IWV ~own.... The ,eo~101ats 
t.ry t.o minimse theae 1D'lkDovna and att.empt.e to preaent the lD~t roal.-
1stic and reaaonabl. 1nterpret.at1ona to the but of the profo8sicma 
abUj.ty. . , 
lnd1ri.duall,. hov, .. er,pre.ent.ed nth •• et at taot.. and 1'1guros, 
where ~. ez:1at.. DO two penou w1ll ,oontrive the aa., identi­
cal oon:tlguraticma. . 

,. regard. t.he I. P •• 'lU"We)P, the vrlt.eJ' &gr.u and 1. pl ... ed with 
the anamalU8 reNt. u 8hcnI!J b7 KoPb&r. 'Th. -unknown" 1n the &noma-
1u •• rM. aft - what ~ at the Wloat~ depth.l. SUJ"pt1BiDg:q 
~ hcnrner. thes. I. P. """",lS •• oonel.te vall 1npart. with 
the ano:ulu. geoob8!l scm.a. (See Hap 1C0s. 8 and 9). Thus. Q han • 
possible strong oorre1.at1oD bet.WMn eur:taee "higha - and subsurfaoe 
"h1ghs". 

In the oa •• ot the prel.1m1nU'7 Kac am'''7, tho writer baa ~Ol:l. 
thought. ot dia~ant as reganla the contouJ" interpretation or the 
eet ot "l'acta and f'igura.- obta1Decl b-cq the S\lJ"V8y. (refer to second 
prttviou. paragraph). (Compare Hap No. 9. Geoph~ioal-GooloO' Hap 
v1th !-'.ornuB' Vertical Intenaity Magnetic ~.ap). 

The writer viahsl to qucl.U'y that be haa at.dtlied the surfaoo geo­
logic evidence &l'ld is more acquainted with ame than }'jQPbar. The 
write!" Also h"d the advantage or the geoche:ll survey. hcr-."eVer, an 
inta-rprGut1on or the =.agnet1c. should be rude on its O\.'%l morit -
coupled or course - ",10th the kno-a"n surface geology. It 1B vt51onod 
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.' that. HcPbu baa eon alat.e4·the HA, au,.,. ·nh· .. cth • "&aJar. . . 
atruatunlpo1og1o t .. t ...... 1'be vzo1ter'bu oone1atecS the SdCJtl.' .J-

, ;oalHag ftFN7· ... .,....:1d.tb •. ~' .ta1'- '.J'&tt.m.WJ.oh 'HaW ~.~ .:"::.;,;, 
'.'- , . .. ~ .. - .... ""' .. _ . ,,-:~S--''': .......... ~ . ":,"';'" ·-::··;:· .. ··,"":,"v~;;.~'!~·: ~.'··~· ·· :i~· ":-"'i'~'::· · .:, .•• '~. ~:.' ,',' .:.:,.: .. ,' 

", ..... " . ..I.D ~ .. ~ ............ L~ ... ~: ..... : .; .~~ ;-;:.,:-.:~$i..:t, . .t .. ·.·~:1.,...,:,·:~~< .. .: -..1;.· •• '{.\·,~T't,. ''':--;'. ' ~'~.J;'' :.\I-:~,., .. ,;T' :~~ :-':" .. '. 
-' . '. .; -," - . '. ., . ... -: ,--:' ..... l,:: ... :-;tJ>:-.;. 1: '~I' -- : : ~ : .... ~;-~ .• ~~., ~: .. ~~~..f~=f":~~:~.,~7·. :& ... ~; ;,,;~,,~,Z~ ~ . ./ .. ~,. ," . :.~ •. ::,:~ ." ': :;" ' .. ," 

Magneti0 high. U4U&l.ly gin rae to min&rui&at1an. Hacnot1c lows 
usuilly indicate faults 01' poss1bl.y rook oontact. or ch.Rngo:J. !t 
CRn be seen by revievin~ }J.ap lIo. 9. Goophys1oa-Goology Y.ap, th~t 
the ",Titer baa d.,.elopcd a PAttern with a northoast trond for l:IUch 
ot the area. Co::paring Haps l~o. 8 and 9. it should bo noted that 
the aagnet10 hiV,ha (plus figures ameS oontoura) &H very mteh .ooin­
cidental with the high copper ppm .uuu aDd .... Mr .. lu ... seochem 
cone PAttern. The atrong . u,met10,.lcnra adjo1n1ng and parallel.1ng 
·the mtFnatio high pattaml ~st 8trang .f.ulta OJ" rook atructUrGlI, 
both or wh1ch could ~ 1Il1Deral.1sed. 

View1l1~ Hap 1'0. 9. it oan alao be aNn that the possible. ¥.P' (Mstal 
Factor )anoma11 .. eonelate with JE4gJletlo lcnns w1ch parallol the 
ConeentntOl" . Fault. The p!'Obable KF ana:uly correlatea vell with 
the ~ atJ"Oftg aagnet.1c high. '. The I. P. au1'9'q hal 1ndicated t'1VCt 
PrE (Percent ~ Effect) "above ba.clcp-ound-,an=o110s j,.n the 
gr1.dod aHa; (!iorth of cool'diDate 9 .. 5X.). 137 auppodUon, thN. &neat­
a11e. IU7 indicate • possible dip . ot: the ausp.otfd 1Idneralhat1ms 
W1cat.ed b7 the Hag highs &nd/or:t;.he a.ochea high. in the respect1" 
Ticin1t1". At least they ~t.e • "disturbanc.- to the nom IIh1ch 
the geop!Jys1clst oar. not oTerlook and 1I.i:dch must be investigated 1n 
some rashion. · 

In st.mI!I4r.Y. the Vl'1ter 1, conv1noed that the interpret1Te result.-at 
the geoohc:doal 8U1"Yeyand the two leopbys1cal Rrn)1S correlate e1W 

treaty vell and lsolat. po.,ible aplorat1= target. *1ch without 
ncb .Oft87" Jd,ht ha.,.. remained un-IIOtioec1. 

EXPIORATION or AnGErS. 

The .CCUftoy or the geoeham1oal and geoph7a1cal1nterpretat1oD ecS 
expectanay by HcPMr and the \triter can only be determinod by rela­
tinl,. deep exploratory dr1ll1ng. Tbis ,,'Ould be en expono1vo initial 
phase, bowever. ducovary or .. urge, tonnago, low grade dopodt 
and/o-r Btrcm,; dnanl.1nt1on 1n 'hiD form dupU.cat1ng that ot Y;aczsa 
1, in the of'f'et"1ng. 

'l'bree tnl"1!at. aIMAI·. ("1.-. "3~ and-C tl on l-!Ap 1\0. 8 and 9) are selocted 
by th~ writor by J"Uson, ot a.nalys1as or the prcJir;dnary gooobcm1oal 
survey, tho two geophysical. surveYG an:l the known sur!'&Qe gooloci.o 
and structurc.l cond1tior.a surround1ng tho area ot interest. 

In this are:., c10so to tho Cone~tra.tor fault, severAl. oxooptionlll 
erlteri& are exhibited l610b isolato this e.rea &8 a target. r~oy arot 
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(1) An obeern4 lI. lOGE. fault with hen7 ~ oxide cd ol.q Dear 
oocml1Da\e. 9.4 Jj. cd 10.9 I. ' '. , -
(2) ·»i.bu. outcrop. in the ....... ' " . . 
,,).: tM ~ lI&peUo 8'GI".7 baa 1t. b'lbHt ,dDal. plu . ' J'.<~ '.: .".. , : 

·· ~ ;·: : ··-t:~~::J~~~i~. ~.= :i!o:;: ~ ~~;·.~~~1:~·/~· (:; ·'~··:·; · 
the In1rY8Y 1:h1ch l'.cPhlLr baa wS:1llied as "probable m1Jleralhation" 
at • shAllow depth - l!ea.n1n~ )00 to 500 feet. 
(S) Geoch __ viao, the Tl.luea r~e fro:1 120 to 280 ppa in tho 11r:­
DZod1ate arE' - \!hiob the vritor haa asStcOd as "b!lck~und". !hOllO 

sa=ples !!lay baTe l»en strongly diluted by the eoU created tl'O:'1 the 
yefIY bArren basalt outcropping iJ:Ded1ately .outh and uph1l.l troDl 00-

ordinate, 9.4 N. and 10.9 E. A. strcmg reoobet:! zone does trend ~g..S\;l 
am almost reaohes ooordinates 9.4~. and 10.9 E. (See Map No.6) • 

. The I. P. anocqly JU~ indio ate .. rake at depth to the SOr1 for the 
pooh_ "high" trend1ns N. E. A .1m1lar rak. 1147 be indioat.ed by the 
above baokground prE on line 11.4 It. between 9.6 R. to 10.1 N. . 

T~rget -rift. 

TArget "p" 18 • broad' area oentered about. am arolmd coord1n&tes 
10.1 fl. aJX1 11.7 E. .Th1abl'ge't baa beon isolated b7 1m. mtortfor 
the f'oUoodng reason.. -.~ . ' . 

(1) The clo.e conrluano. of the sunrid. anc! Mapa (f) Fault •• 
(2) . Contaota bot.veen d1&baI. and . quartzite, diabase and shale as 
vall U A large exPoGUNofdiaba ••• 
(,) The prc11m1m17 Mag aurrey'1ndioat.ea a broad area ot moderate 
high. bounded on t.wo aide. (N"ti and Si) b7 aagtlet10 lows uh10h IIlA7 
1nd1c&t.e ~k ocmt.aot.. and/or t.w.t atJ'Uoturea. " -
(4) Hc?har indicates abcmt background I.P. eamalles appear OD lin •• 
n.4 z. troa 9.5 li. ·to 10.0 R~ and CD line 11.9 !. from 10.25 N. t.o 
10.75 N.1l'1th moderate't.o sballow depth. ·respeotivel7. 
(5) Geoebn-v1se, copper yal12" tor the .0U .ample. range f'aooas 260 
to 910 ptU. These cover. wide area except for. nArrow ."lov· back­
&round sone vb10h .epante. two bl"O&del', higber value sones, all 
three cone. ot 1dlioh trend R! • 

. Iarent "e"a 

The choice at Area "C" as a tarr.et 111 oontrolled an:! justified by 
the following. 
(1) The entire area hosts the Dripping Sprint; quartzite - underlain 
by diabase. 
(2) The ~z1t.e exhibit.a }l~ tronding faults between the Parillel 
And IUgma (') faults. . 
() A I';:; trending =.ruznotic ~aly - hal! value 01' Tareet "a", - is 
prosar.t near coordinatea 8.9 N. on line 11.9 £. 
(4) The I. P. prel1::d.na.ry survoy indicAtas a shallow to J:OOorato 
-possible" anClm.!ll.y south or tn. ''tareet'' .... hich could mean a nke of 
c1neruiclltion to tbeasouth at dopth. 
(5) Tha t.argct onhu-.oos a bro3.d aNn. of hich gec>ohe~ fiOU &:mplo 
value rL'Plf,ir.e !rc::l :no to 1000 p~. 
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The above oonsidol"atlon 18 reasonable and just1!'led by the 1'ollO'd.n~1 
(1) Tho arca bosts, ror the most pa.rt, diabase ... bien is a ,"011 mner-
alized rock 1.n the }!.&gZ:A lUna. . . 

. (2) lb. area hcrta four mRjor NJ, trend1n£ fault. ldlich &bov .trent: 
I10YCent or the 1nternc1!.nc blocks. 
tn The prol.1mim!'7 I. P. curY'e)" 1ndicatu numerous plaaee or "dU­
turbance all anoma'i •• rar.g1ng trom "aboTe · baakpound". PrE to possible 
and probable MY scmea. boca. shallow to moderate depth. (350 to 750 
h~), . 
(t..) lb. prel1m-cary =gnctic survey tmha.racea & vid. ranEe or sys­
t~tic ~1gh." and ~cn:a" in tavorablo ca:binat1cms - recordless Dr 
the opposite pattema devoloped by Y.cPh4r a.s one alternatiVtl and the 
vr1ter .. a -• .oond alt.om&Un - both using the 8&!H set or valuos. 
(5) '!be pre'!mna17 pochem survey 1nd1oates an overall an0'4slus . 
area with ~ three nlati~ Ilarrow nortbea.:t trend1n£ ~ckground" 
sones. Thia m-cact wide al'M 11e. between thG Concentrator and su­
T81"1do Fault.. on the $ .. and N~ respoCUvcl.7 and trcm lJne 10.4 E. on 
the rr.,; t.o l.1ne n.9E. on the SE, - an area with approx1z:sate diDen­
aion. or 1300 1"eet. ~£-sw and 1800 teet ·N'i-S3. 

P4l"t of this tArget would be a1multaneously explored when tort dr1l1-
ing 1'arge'lnl .. A. ... "a" and "C-, 

EIPI..ORATION EIPRNDlTURSI 

In1t1all7. a mn'bnIII or tour 1SOO root d1naond dr1ll hole. At 600 
angl •• 1n an .astern d.i.reatioft aN emilloned 1ddcb voul.d OroSlout 
the major 1'au1.t.s. aaept the Ccmcentntor Fault, .a vall .. m1nor 
faults or cone. trend1.ng !frl, N~ or ~S. East-vest trending t.ulb 
OJ- mon.e have not. been obs8!'Y8d in the area. thus ta.,.. 

The initial exploration prograM can be considered .s Phase I - drilling 
tau,. hol •• t.o test tIM three targets, A, B and C. Dole 4 may- or =7 
not be dr1lled - deJXmdent on results or the firBt three holes, however, 
hole 4 is considered as part ot thi8 pa"lass. The estlJuted costs tor 
this progra!ll woul.d approximate the following. 

PhI!Sft I 
Drill aito ~paratian and ro~d construction 
Four drUl holes ~ 1500 teet. ea.ch, 6000 reat diamond 

drilling, (; $2o.ooltoot, 1nelud~ sam:pl.i.ng and 
aslRyinr . 

Field SuparviaiC!l, Consultant, (Gco1ot;Y, ate.) 
Fee and expen5es ~ r.l,50o.-/co. (?nrt tico) 

Contingencies, OYerrUn or work - undcrestiJ:.3.t1r.g 
?hase I totAl. . 

, -10-

~5,OOO.-

n20,OOO.-

~ 9.0~~.-
5: 16,000.-
$1,50,000.-
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U Phase 1:.!au produeed ~·or auoou.M "rut •• then 
• s=eh .oN e!1ergetio .Phue n wut·be lteIIrJPl.wte4.It U dltttoult 
:to ,tOl"lfU"4 -ADd expl.onUan, propa mot. 1mcndDc. *etlaer .hallow . 
,(SOG-700ft.) ~ .. tI01Qd '_~w wbetW ·add1Ucmal ~"P 
~.(1.500' A. ) .b1l'1q1lOUl4 _ ftqIi1n4 • . ,:;i)tbe. thaD ~l' '"Ii ad- . 
d.1t1mW. I':eo-che:l n!"'n18 sbould be ~ete4 al veU as additional. 
l;eo-p.;ysiclll surveys. The writer envisions the tollovlne pro(ram 
and oosts as PhueI!. 

Fhllstt II 
[xplU'lded Geo-ch~ survey i4.S00.-

12,000.-
Geo-physiou 6Urvey, more detaU, deeper penetration, 

8&m9 general area 
10,000 teot. d1.u:ond drllling, lS shallow dr1ll hole. 

. or 7 deep holea, ~ $20.00/toot, in-
. oluding .as;pling, and •• saying $200,000.-

Field superrlsion, Consultant (Geology, etc.) 
fee and Expenses, Sl500.-/mo. 
(part time) 10 months 

Contingenoies, OY8UmJ or work, llnderestimatinc' . 
$ 15,000.­
$43,500,-

Pb4se n toW $275,000.-

COXCLUSI~SI , 
~ 

M a result or the vr1tera field "....:dnatlon am .tud,y or the goo-. 
logie oondition., the study or the preliminU7 geocbem survey re- ' 
BuIts, the study ot the prel.1a1n8l"7 geoph7S1cal (I.P. and l1ag.). 
surveJ'B. the oon-elatioft ot all known facta and result. and the 
writers knowledge and experience, ot and in, oopper, m1fteral.ication 
in A....uona and elsewhere, the following concluaions ror t.be Hor­
tensia property a" torwarded tor your consideration. 

(1) The Hortensia property is in elos. prox1m1t1 v1th th.· ta::OUlI, 
long 1U'e produoing Kagma. f'11n.. The property boats the rook 
types and sujor taults 1Ih1eh ,are associated with the strong 
copper minerill£at1on known to ex1st1n the Magma Ulne. 

(2) Surrace-wiso, little to no copper ninera11zation is evidonoed. 
however, =oderate alteration and fracturing of the cliab~U58, 
t..~e Contll1ned yellow to red and black. 1I!oderate17 "livo- ap-. 
pearin~ limonite, derivatives at pyrite, obalooopyrlt.e and 
bornit.a, the obse1"Vtmce of lJC7:De CroSII faults trending 1;"5 to 
~'? and the erlStsnce ot'the C3jor t!lults are all indicators 
of minerAl -ootont1al. in tbG arelt. . . 

(3) The tor8t;":oinc criteria coupled ",-1th results and intorpretation. 
or both tho prelli1nary geochB%:l surrey and the prelhdnary geo­
physioal surveys co::p1etctd, havcp isolated three dirtinot '"T1Ir­
eets M • Ar-d. sugf-ested R fourth broad scale target. 
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(4) 

. ' 

, . 
An expenditure from $125.000 to. $1SO.000 Would be nqu1red to. 
oe&nplete an 1rdt1al. JldnhlRllI cplorat.Gr7 drSl"ng progra of . 
tOlU".lSOO toot. bol.et to tat the -tbNe iaalat.ed TaJ'IeU tor , ". . 
t.he1r acmd~t1an or pron that m1.neNl's.at1cD ."rt.b7:~ ~ ~ ~i,,'':, . . ':. ';, ~ 
thm- dwal.op.ynt. doel arl.at. . .:;f,:. - . ', ' '. ":' . • . ' ." I .. .. ~ 
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P.ospectrully subdtted, 

R. E. l!1eritz. 
Mining Consultant. 
Phoenix, !rhona 
October :31. 197) . 
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EVALUATION 
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• 

June 2t, 1914 

ImP or CERTIFICATE 

I, R1abard Ie MS.erita or t634 w. Hase1wod stJ'Mt, 12, Pboe1x, 
Maftoopa c.nty, Anaons, c!oet heNb7 oePt1t7 that. 

(1) I _ • 1d..n1nc .ncin.... ~ rl"Olll the Un1YVd.ty ot W1aI­
.. .s.n w1th the degree or Baobe1 .. of Sol.,.. 111 1m. 

(2) I baft practi.ed rry prote •• lon oeJJt1nuou17 .inn the ..... 
o.iYSng ItY AriaorIa stat. RePstration a. a M1ning ~"r 
in 19~, beins a II_bel" 1n '* .tanding, and fI7 Ar1sona State 
~1strat1on a. a Geologist 1n 1970, alao 'be1nc • _.ber 1n 
rood standing. 

(,) The letter :report to whioh this l.tt.r i. attached and put ot. bu 
been ~ by the write and 1. wed on tint hand W __ 
.t1on beoau •• the Vli ter oOlllPleted the lIOrk personally. 

(4) I haTe no direct nor indirect tnt.Nat in the property. 

(5) I ha .. no direct nor indirect 1nteNllt, nor do I expect to 
reoel" and interest, d1NOt or 1nd1NOt in the propertle. 
or the .ecNriti.. or lAva Induatri •• &: Re.ourc.. Ltd •• 
VaJ'looU'Yer, B. C., Canada, or its arrUlates. 

Respeottully Rt.1tted. 

R. E. M1.r!ts, 
M1niD« eon • .ttant 
Phoenix, AJ'iaona. 
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L&un IMutI'1 •• ancl a.ttovo .. Ltd. 
Su1t.1100 
m Homlb7 StrHt 
Var ... "I'. B. C., CANADA 

Jun. 2t, 1974 

a., Hort.ea.1a Project 
P1M1 CcNntJ', Arlsona 
Mtta40r IplmtiOlJl LY· 

The WPitAr hal ~ peNttted b7 ttl. OttlO1al1 of Mataclor IIplontlou 
Ltd, ianOOUftlr, B. C. to •• aM prorid. the 1ao1uded tactual data 
intOJW.tton to Laura Indutri .. ad ~ Ltd •• V&IlOOUftI', B. C., 
Canada, wbioh GOaPU*7 baa NCl'l.etec! euoh data 111 "1' to je6nt 
Yet"" with MatadOJ' lkplontlone Ltd. to tvth ... the uplmtlOft 
or the Hort.n.ia hojeot. Pinal CCNnty. Art.GIIa. 

Th. writer prepanc1 a veologioal, Geooh.a1oa1 and GeopbJ8ioal Re­
port Oft the Hortenlia o1a1ll., Super10r D1et.riet, PS.na1 Cotmt7. 
AJa1aona on October )t. t 973 wh10h 18 on m. at the Vanoouv.r 
st.ooll: Ixohanr;.. This report ncpet.ed .pJ.orat1_ to 1nol. 6000 
feet 01 d1aaond drU11nc, laapl.1nc. aleq1Dc and OftJ'all protH.1onal. 
auperrll10n ot the PJ'Ojeot. 

Matador bplol"ation. Ltd •• uncleI' the wr1ten g.-sel'al eupem.iOft, 
oo.enoed pbyas10al aplorat1on activiti .. a. d181t"\nC! drill1J1& Oft 
Jamaa1'729. 1974, with the ooUaP1nl of the cII'Ul bol. on 'ebna17 
2, a974. 

By Ma1"Oh 6, t 974, a S. ",0 E., _100 • NlWL .1&. hol. had been drUl.­
.. to t,oO teet at whioh depth 1t va • .topped. The vr1t.J' peracm­
an,. logged the cIJoUl OOM both phJw1oa1l7 and ,eologtcall:y U1d 
at .. penonall,. .apl~. b7 00" .pllttirll. the OON at .peo1l1o 
depth. where just1fied. One hundred .1xt.:y ... oM box .. oontd.n1n« 
the t,oo teet ot OON tI'OII the hol. aN atoNd 1n Phoab. n..u-
wi •• , two acld1ti.,.,. dP1l1 hol. location. haft been preS-Md. F1e1d­
Vla. allO. apwd1tUN. in ..... ot $20,000.- _" uct. to cOftr 
dl..-d dJ"1l1 eontnot VOl"Jc, c!P1ll hole looat1on preparation, .... 



l1ftc aM •• nnns ad· ...,t ... tonal nptt ... la1 • ...meNd. 
!be attaohed 1 •• c.., Nit. arm. toe ot the Hwteda DJ.-.l DPl11 
Hol. Ko. t. Th. total. depth ot th18 hole hu BOt peet.Nted the .ws ... 
SOM in thi. part1ou1ar aNe - ben oxid. Jdften1 • .un ~ PM-
• .nt. 

Additi.w. .ap].ONtiOfl •• deep cSs--d dl"il11nc 8boulcl be oarrled tor­
vud to test the pot..rt.1a1 targ.t.. v.1tb1n the oont1Dea of the PJIOPM't7. 

R. i. M1er1t •• 
M1Ising Conrutant 
Phoenix. ,"icon •• 



Composite Drill Log Hole No. 1 ---- TYPE ORiLl ",o~L.D1amond 

PROPERTY : Horten~ja,--__ DEPOSIT : ___ _ COl i=l DI~':'TES : N. E. 

DEARING:~_ ANGLE .-7Q~ u .rY': ..3OZ0-t.e.t TG:Al DEqi-' 1500 te~ 

DI\1E STARTED: Feb. 2, l_m_ : AT: ':'O MPLETED: __ ~rcl! 6.,~9?4 JR il i...ED BY'm.BoYl.espros • .. .. 

HCLE LEVEL HOLE.­
[)EPTH ELEV. REAt.1.--

N.C. 

NXWL. 

GEOLOGIC DESCRIPTION a REMARKS 

No. overburden but no core tor tirst 30 ft. 
I Very broken, ground up. 

~gO Diabase, who & blk., stgly alt'd, such FeO, 
~~ some yel and red. mostly brown. Many Frac. 
~ Fault, mud, gouge at 40 tt. , 
F=..57 Fault, tto breooia. 

l-
be2.,5 Fault Pcs, bright red mineral and r----~~'+_-_I 
L yellow mineral. 
t-9,e Fault 
F99 Fault, brecoia eo to axis. ~rwn FeOx 
! 

r=j;j Faults, diabase tresh. Broken 118-19.5 
1- Diabase more siliceou8 trom 125 ft., some 
i 
r- traCt have yel lim. now, more red lim. 
f- than brwn. Fracabout 1" apart. Calcite 
I seams, 1/16, 1/8" quite prevalent. 

~~ . mk mineral 167-73, less calcite seams. many 
~ Fee seams but no trac though. D1aIIttae 
~ more blue-gray now. 

~ 1/8 to t" FoO banda all anglo •• 

r M~y calcite seams trom 214 ft. 

~..e94 Fault, 1 ft. wide. 

Fault, 1 ft. wide 
Fault. 

ZDO 

Pink hue to rook at 293 teet (Fe07), quite 
7 broken, caloi te seams, irac. a bout 4" $fJ 0 

Rock gray-white at 307, less FeO. 

3¥.5 Yellow mineral on traCt (MoO)? 

Fault, more alt'd below tault, 
ve1nlets, wider. 

axis. 
metallio 

RE."'. 



• Composite Drill Log Hole No. 1 ---- TYPE ORlll HOL.EDiamond 

P;'10PERTY' Hortems.1.a= __ _ JEP(;SIT: __ ~_ COC RDI~ATES: N .. _______ _ E. 

OEARING:_~_~_!._ ANGLE:_-7<L~_ ELEV:~07Q_j'eet _ ___ . TOTAL. DEPTH : 1500 teet 

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

HCLE LEVEL I HOLE.­
I1EPTH HEV. 

410 

GEOLOGIC DESCRIPTION 6 REhlARt(S 

U~I&Ulu,a with pink,brown. bands in green rna,L..Y"'.JJI.. 

badly broken' 400-02, 406-07. 
Greenish oaloite at 419. 
Diabase now bluish-green. 

4S0 

N'7 . 
"'~:4 Fault, mud, Hy rd & brwn FeO, mod. oaloite, 

Hy. red FeO band, 6" at 470 ttl 
MUch oalcite seams throughout. 

Contact between blue-grn and light to blk 

0/0 0/0 

Cu. Mo. 

l-

t 
diabase, 240 , streaks tan, red FeO. Spks5'°o-,........;:....;....=+--~ 
Py (pyrite) ne,r oontact., badly broken 

I 
500 to 512. some brecciation, much calcite. 

t 
! 

seams to 518. 

Diabase becomes dk grn at 546. 
t-
r 
I 

~~7DFault, brecoia, mud, calcite, light gray 
~ tine grained, sort, 1 tt. brwn-tan nt\,,.nl,vy,1 

i brecoia, alt'd, FeO band. 5-79. (hoy, sort 
1- below 572 (s~). brwnsh shale 589-94 •• 
~' -~¢!J Bluish-gry S Of. 600 

Brownish-gry 6 1- ), badly broken, mud. (Faul 
L Fault zone. Cle.age 700 , some trag. l1mey. 
""4'34Diabase. sort, gry, alt'd, tine grained, FeO 
!- seams now in caloite seams. Red FeO 627. 

l­
I 

Very broken 6~ to 690. 
MO 

~7" 676, 1 ttl breooia, sugary and pebbly beyond. 
1- tot FeO at 685, 600 to axis. 

Varied colored, pk, gry, gm, light orange, 
69{''' sort, sugary monzonite? at 696, banding 

)50 

Highly alt 'dbelow 715, like mud to 7)6 

7J~ Diabase, highly alt'd, muoh FeO & oaloite 
seams •• 74) diabase tiesh but rotten. 

7S"4'Fault, mud, red-brwn FeO on H.W.side. 
7~8 Diabase, gray. llUoh oalci te. 

By FeO sone 172-785, mottled, Shale? 
Diabase, greenish, many FeO with oaloite 
tresh. 

7~o 

R.£ .... 
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880 

890 

900 i 
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910 j , 

920F 

930 I 
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940 l 

950 

960 i 

9701 

980 1 
990 j 

IOo(}-i 
1010 1 

• ! 

1020 '2/120 ' 
1030 ~ 

1040 . ~ 

1050~ 
1060) , 
1070 ; 

I 
1080 i 

i 
1090 -, 

1100 ~ 
1110 1 

i 
I' 
i 

I r201 
1130' ,2000 i 

I 
11401 

{ 
1150' ''; 

1160 ~ 
1170 .~ 

-i 

116'0, " 1190~ 
"1 I 

1200 -' ,,' . .L 

t·n :'_'''-P_fT E8 March 6, 1974 . .Jk\ ~ .Lr ,1 ;,y, Boyles Brol. 
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900~ 

1 0•0l 

1 
9$"04 
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1 0 OO~_T .... r ...... L-..i-_--! 

r 
I 

~/us Small fault. lo•0)j 
r 1 ' 

~ 
,_. j/~2£~IDljmlll ,--1 ~ _ _ _ ___ _ 

~ Quarts seams 1044, some of which are pink j1 ; I r and red. /000 i 
E"~T Thin, oronge-red-brwn F.O ...... to 1072 j T ' I 
I /078 Fault., gouge, brwn-re<i.· ~ 
r I ~ 

~ 
Schist splintery 1090-92. 
Yel-brwn spks 1094-98 

Thin frac & mud slip 1120. Some barren 
I- white qts seams with minor FeO below. 
i 

/ 100 1 
1 

1,-:-="-_...., 
~ 0.02 \ 

i i 
//50:'; I 
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1 i I 

-- -;~ 
" tlrl 

" , 
t 

I , 

i 
I 

1 
, .. 1 
" -I 

~ : 
! 
! 
\ 
) I 

t 
I 

i 
j . , 
! 



._--_ .. __ . __ ._-_ . 
• 

Composite Dnll Lon __ _______ :..:l. Hole No _1... ____ _ 

,' . ; ( . :J r , . H.Q..rt~nsia __ . ____ .. ' JE. ::> . $ ; T _ . __ .. . __ L.! < ) I'.A; ; t . '. - ' r; E. 

DtA .. ,NG . S .... ..570 .. E •• ~"' ( ;,. , . _?Oo t lEv , ~070. F~_ei ' 0 _ " ( ; T/l L DEn,.. _ ~SQQ .. Fe.e.t __ . 

(4n:':'~~ t . ·_b'b .. 2, 19Z!-L t. " , l.C' I\ItP_FTfO :. Ma~h 6 L J974_ DRI LL ED ~I' Boyl.es Bros. ,. r_._ ~ . _'."," _ . . _'"' ... '. __ ,. .~_ ,. __ ---,._0. __ -~._ ,, _ . - . . _ _ ....... _ 
~-----·--I·· ·-+--r-----~~-r-~-:..-.-.:-.;.....~r....,.~--...;-........ --~;;....;.~--------------------~--r-------~ 

,·1; . :. I l . f. \t ~ . r 4 ' ~E . ---
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Gt:.OLOGIC OESCRIPT LO N ~ REWAR"S Cu. : Mo.-

.-. . .. -.... - .- .... r---...~;---.---.-I-------+~~ ......... --+----..----:-:::-:-~----:--=-=---:-:---'---:- .. ------~.-.+---I 
Qtz seams, 

121 

1220 
~ I 

1230 '~ . 
i 15100 . 

1240 -1 

1250 

1260 · 

1270 

1280 I 
1290 .~ 
1300-~ 
1310 1 ! 
1320 'L i 
1330 ·· • 

134Q- i 
~ . 

13&0: i 
1360J 

i 
1370 4 

i 

1310 1 
1390 'j 

14<>0--1 
1410 1 

142~J c. 

14;1 , 
1440:i17£20 

1450-1 
1460---

1470'1 

1480 1 
1490--1 

1500-1 

1510 '" 

1520J 

/44/·0 
! 1447-0 

: /~O 
, /4~/'O 

. 147/.0 
, 1476·0 

I/~o 
I 14J.;1.,..c:)-rn 

grained schist below 1215. 

r;11!JZ.S Fault, purplish gouge, 2 to 4" wide.Qtz 1 
I seams 123)-40. Chloritic is spots. Schist I 

~ thinly laminated for most part. Quite 12sa ~ 
r- broken. ~ 
!-

~ 
~-18D~-OS' Fault f?:ouge. /9~~ ~ 
i-Occasional shite barren Qtz seams 2-3" ; 
I'· wide. Small amount of specular hematite. 
L • 

i.. Quite broken 1308-10, 13:15-40• 
1 L ) 
~4~ Dense, soft, grn-blk (shale), 600 to 
r /3,,7.$ 

axis. 1 
/~50 -I : Some calcite veinlets with FeO. 

t Schist below 1 y...? • 5 with many ve1lets org- , 

~ brwn FeO to 1353. 

t-
t 
l­
I r 
F/.,,,j 
r/"80 
1 

Badly broken 1395-1405, Some FeO on 
schistosity 1406-23. 

1;/00 j 
1 

Fault, hy FeO, breccia, broken, gouge, 11 
thinly laminatedwith much FeO on schistos1~ 
giving pinl color to 1438. Schist below f. 
1430. Broken 144)-49. Schist darker g~O 
below 1449, no FeO. 

Diabase, greenish, calcite seams with org­
brwn-red FeO. Fair amount tiivine 

Total depth, 1500 teet. March 6, 1974. 

153~ i I !-

:~~ I t 
j 
1 
j 

157~-~ I ~ 
1~01 I r 

1 
j 

::~ L _____ ~: .. _ .. ___ ._..u....o..I...!...u.a ... _ .... _L_ .. _. _. __ ..... ___ ._. .. .• . ___ •• •. ..1.. .. _ . _ __ • • ___ • 

"( .. 



October )t. 19'73 

LETT§R or CSRTlfICATlO~ 

I, P.1ohal"d :\. Y.1el"lts, of 16)4:";. Ha.elwood ~tNet, *2, Phoenix, 
l-1ar1,oopa CCNJSt.y, Ari.on., doea her.by Clert1.fy that I 

(t) I All A 1l1niJw. engineer, graduated r!'Om the University or '",1.­
cons1n with the degree of 3.achelor of Science in 19'9. 

(2) :: have practised "y pret .. selon conttnu01la):y sinc. t.hen, re­
ceiving my ArisonA State Regilt.retion llS ai".1nlng .£ng1neer 
in 1956 gnd MY ,\r1sol'la State ?8I7,ietra.t1on tiS a Geologist 1n 
1970, beiT1ll It m_ber in good standing. 

() The r.port to '.rh1ch this letter 1s attached &nd part ot, ha. 
bMrl prepared on the b!lsis of p4trsonal obael"V'at1ons on and ot 
the ,Pl'Operty on several oocAsions I1S early aa t 966, havil'lg per­
sonally cOftpleted lIlUCh work on the property 11'1 t 910 .nd on 
the writers personal knowledge of the general geology of the 
diatrict in vbieh the pro.,.rty is located. 

(4) r have no direct nor indirect intere.t 1n the property. 

(5) 1 have no diNCt nor indirect interut, nor do I expect to 
reoei..,. and interest, direct 01" ind1rect in the propertie. 
or the secNl'it1.s of ~!atAdor D.velopment Ltd., Vancouv.r, 
3. C., Canada, or U. _ttill.tea. 

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

Respect.tully IUbaitted, 

R. E. M1er1t.s, 
I-!1n1nf!, Consult"nt 
Hlo.nix. Arisona. 

(A.C. 602, 277-6053) 
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, to the property. Road conditions require use of 4-wheel drive 

~ .J 
~ 

vehicles. 
1 _-l 

CLIMATE AND VEGETATION 

..., 
I 

-~ 
The climate has considerable annual variation. Temperatures 

, range from near zero degrees in the winter to summer highs 

J 
around 110 degrees. Rainfall is scant averaging around '20 .., 

I 
,i' ...... inches per year. -The rainfall normally occurs in torrential 

l showers creating hazardous conditions in the numerous gullies, 
\ _. -

and washes in the prospect area. , .-..., 
; 
\ .- .... Vegetation is sparse and variable. A few cottonwoods are 

~ 

! • scattered along the main washes.· ' The lower slopes are sprinkled 

-
, .. 

t ..., .. 
I 

with saguaro, cholla and prickly pear cacti, ocotillo, cat claw 

. ...J and mesquite. Gullies higher up the slope often contain thickets 
f' O • 

l 
I 

of scrub oak. The tops of the ridges north of the prospect are 
- ..0 

-:1 
sparsely covered with scrub cedar. 

GENERAL GEOLOGY 

l 
\ 

The prospect lies within the Basin and Range Province of 
.,. 

'J Arizona which is divided into the mountain region and the plains 

or desert reg.;lon in the southwest portion of the state. The 

'l .- latter region is characteri.zed by narrow mountain ranges 

··1 

l 
separated by broad valleys. The mountain region is transitional 

- from the stable elevated mass of the Colorado Plateau to the 10\,1 
~'; 

-
.--, 

I 

" ,-
J .. 
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are roughly parallel to each other and to the curved edge of the 

plateau. In this area, the ranges trend NNW. The prospect lies 

just within the mountain region adjacent to the lower desert. 

The area south of Superior presents a complicated picture of 

numerous small fault blocks composed of Precambrian and Paleozoic 

sediments and irregular intrusions. Detailed mapping of the 
~. 

prospect in~icates that this complex structure extends at · l~ast 

'. 
as far north as the property, but the sedimentary units which 

~ . make the complexity so evident to the south have been eroded 

. - r"". away • 
....... 

I • .The geologic section in the : Superior Mining District con-
---~. 

,. , sists of excellent exposures of Precambrian and Paleozoic rocks 

which are overlain by an extensive cover of Tertiary dacite 

flows east of Superior. Precambrian exposures consist df the 

Pinal Schist and the Apache group of conglomerates, shales, 

quartzites, and limestones. Twp diabase sills totalling over 

l 
.. ,.J 3000 feet in thickness intrude the Upper Precambrian section . 

! , 
, I 

',! 
: i 

] .. 
Overlying the Upper Precambrian ~ocks is a quartzite probably 

equivalent to · the Bolsa or Ahrigo Formation of Cambrian age. 
] . 

The quartzite is overlain by the Devonian Martin Limestone (340'), 

""1 

I Mississippian Escabrosa Limestone (420'), pennsylvanian Naco 
,~ 

Limestone (1200'), and the dacite flows of Tertiary age. A. 

number of Cretaceous quartz monzonite porphyry dikes and Tertiary 

J - 5 - . 
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basalt dikes crop out in this area. 

postmineralization. 

'~;/;%" ' ;j" " 
t I 
I I 

The latter dikes are \ 

During the Laramide, faulting and tilting of the sediments 

resulted in east-west faults which were invaded by quartz 

monzonite magmas and subsequent ascending ore fluids. The 

'source of the monzonitic magmas and ore fluids is believed to 

have been a large-buried pluton represented surficially by a 

quartz diorite stock which crops out two miles north of the 

mine. Post ore faulting, associated with the dacitic activity 

produced the north to northwest trending structures. 

ORE DEPOSITS AT MAGMA 

Two parallel east-west faults control the minera~ization 

at the Magma mine. Mineralization is present along a strike 

le~gth of 9000 feet and a vertical dimension of 5000 fe~t. Ore 

filled open spaces along ' the fault zone and reacted with the 

wall rocks to form replacement deposits which constitute the 

bulk of mineraliza-tion. 

The Devonian Martin Limestone ·was apparently highly favor-

able for repl~cement, as a zone.ranging from 30 to 50 feet in 

thickness is the host for an extensive manto deposit localized 

along a subsidiary branch of the Magma fault. The manto 

averages 20 feet thick by 950 feet in strike length and is over 

5000 feet in dip length. 

- 6 -
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Mineral distribution is irregular and numerous 
4r:; 

zonal 'tl' 
mineralogical assemblages are present. !n general, ore mineraJ.s 

consist of massive sulfide ore-bornite, chalcopyrite, pyrite, 

sphalerite, enargite, tennantite, galena, chalcocite, digenite, 

and stromeyerite. Mineral zoning was apparently produced by a 

temperature gradient and by wall-rock chemistry. 

Production of base metals from the Superior district from 

1875-1965 approaches a value of $280 million of which $230 

million was copper production. 

GEOLOGY OF THE SUPERIOR PROSPECT 

Because the Magma ores were . deposited by ascending hydro-

thennal fluids that travelled along east-west faults created 

by Laramide disturbances, and because of the apparent association 

with the buried plutonic mass, a portion of which crops out north . . 
of the mine, a geological study was undertaken to examine the 

structure of the area north of the diorite porphyry stock to 

ascertain whether similar mineralized structures exist north of 

the pluton as are present south of the pluton. 

The curr~nt study has disclosed the presence of a n~~er 

of fault zones, two of which show some mineralization. 

Exposures in the prospect area consist of Precambrian Pinal 

Schist, diabase, and quartz rhyolite porphyry. I~mediately south 

of the property, exposures of Cambrian quartzite and the Pioneer 

7 
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Shale occur along comple~ fault zones. 

t; t'1! ---t::l "tt (/ ' 
Also to the south is a 

wide, complexly sheared and altered zone of Pinal Schist with 

abundant chlorite-epidote alteration. 

The dominant rock type in the Superior Prospect is the 

Pinal Schist. The schist has been extensively fractured and 

faulted. Repeated movement along the faults has resulted in 

.the broken nature'of the rocks. Only the major structural 

features could be inferred due to the'absence of contacts and 

the generally poor exposure of the schist. 

Following is a review o'f the basic petrology in the 

Superior Prospect. 

Pinal Schist 

The Pinal Schist crops out over approximately 80 percent 

of the prospect area. It is generally a bluish-gray sericitic . 
schist although a couple of loose fragments of garnet schist 

were found near the north edge of the property. The schist 

often has a knotted appearance due to andalusite inclusions. 

outcrops are highly altered, folded and faulted. Iron staining 

is co~~on as are cross foliation micro fractures filled with 

quartz. Foliation and joint patterns are pronounced and are 

shown on the enclosed geologic map. 

Irregular bands of milky white quartz parallel to the 

foliation are common. Although exposures are poor, these bands 

may comprise as much as 50 percent of the rock in a few spots. 

8 -
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trail exhibited oxide copper mineralization. The 

to be intersected by several important faults. 

One thin, irregular vein of malachite and azurite with 

quartz was noted in a prospect adit on the east side of the 

property about 1/3 of the way up Peachville Mountain. The Pinal 

Schist adjacent to the vein exhibited malachite along fractures 

and foliation planes for several yards. The vein" strikes east-

west and assayed approximately 20 percent copper. It was offset 

and then cut off by a NNW striking system of fractures which 

are probably associated with the active Concentrator fault. As 

is the case at the Magma mine, the faults exhibit an insignificant 

leached outcrop pattern. The main Magm~ ore body formed an apex 

450 feet below the surface. 

Alteration 
-1\ 

The types of alteration observed were limited. Chloritiza-

tion and epidotization of the Pinal Schist are evident, particularly 

along a line trending ENE parallel to and cutting across the 

southern boundary of the prospect. 

There is a rusty hue over many of the flatter slopes. This 

is due primarily to iron staining on quartz fragments weathered 

out of decomposed schist. Talus fragments from a few inches 

below the surface generally exhibit iron staining along fractures 

and to a lesser degree along planes of foliation. The staining 

- 11 I' 
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appears to be more extensive on the west side of Whitford 

Canyon, but di::ferences in the soil cover make this observation 

uncertain. The iron staining is probably associated with the 

NNW striking faults which sometimes contain breccia zones with 

an iron rich cement~ 

PREVIOUS EXPLORATION 

Two shallow core holes were drilled on the property in the 

mid 1950's. Reliable results from the tests are unavailable. 

The property owner provided information in locating the drill 

holes and stated that both drill holes encountered significant 

copper mineralization. Drill Hole No. 1 located approximately 

3175' FEL and 100' FSL of Section 9 .reportedly cored 235 feet 
. : 

of copper oxide mineralization. No assay data is available. 

Drill Hole No. 2 located approximately 2750' FEL and 395'0' FSL 

of Section 9 reportedly encountered mineralization totalling 

170 feet in ·a 315 foot drill hole. Both of these drill holes 

were cored with AX wirelineequipment and were located on the 

fault zones discussed above. 

TIPPERARY PROGRAM 

Tipperary ~nitiated a detailed reconnaissance mapping 

program of the claim area and surrounding property during June, 

1970. (see Geologic Map) A number of samples were taken for 

subsequent analysis for copper-silver mineralization. In addi-

tion, a series of geophysicalIP Lines were established across 

12.-
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fault traces • Geophysical 

4'~~~t.. A . /, ,. 
surveys were conducted by Hein /i " 's 

Geoexploration and results and data sheets are compiled in 

"Preliminary Induced polarization Survey - Superior Prospect". 

A second phase geophysical program was conducted following 

the initial report. Phase II results are reported in "Induced 

polarization Survey of the Superior Prospect - Phase II". 

CONCLUSIONS 

The Superior Prospect shows indications of possible sub-

surface disseminated mineralization similar to the porphyry 

copper type deposits in addition to vein type mineralization 

along northwest trending faults. Exploratory efforts to date 

·have been limited to detailed mapping, sampling and induced 

polarization surveys. Results of the preliminary program are 

sufficiently encouraging to warrant additional exploration. 

Geologic mapping has shown the presence of min~ralized 

fault traces and the IP coverage has reflected possible dis-

seminated mineralization. 

Additional geophysical coverage has been completed on the 

prospect and results dictate future exploratory procedure .to 

incorporate a drilling program designed to evaluate the highest 

priority geophysical targets. 

- 13 -
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to the "Basis of the Induced Polarization Method1l appended 
to the report. 

GEOEX personnel involved in the field work were G. Hix, 
geophysical crew chief, W. Hitch~ock and J. Masciandaro, 
technical assistants. Initial site and office supervision 
by P. Head, Geophysicist. Final report by C. Lu~wig, 
Senior Geophysicist, assisted by Mr. Head and the GEOEX 
staff. We hereby wish to express our appreciation to Mr. 
Zelinski of Tipperary for his assistance to the crew in the 
field. 

CO~CLUSIO}1S 

No Induced Polarization response typical of the Magma 
Vein type of massive sulfide ~ineralization was located in 
the area surveyed. However, interesting polarization effects 
more typical of disseminated mineralization have been partially 
delineated. The strongest response is noted east of Line 
4 on Lines I and 2 in an ill-defined complex zone which crudely 
correlates with a rather heavily fractured and iron stained 
portion of the Pinal Schist bordering on and south of the 
rhyolite intrusive as based on the geology map. 

Insufficient geophysical coverage is available to 
interpret this anomalous zone in detail and the zone is open­
ended to the east on Line 2 and to the north on Line 4. . 
Based on available data, the strongest response on Line I 
seems to be roughly between O.ONE/SW and S.OSW, perhaps 
bounded on the northeast by the southwest contact of the rhyo­
lite intrusive, and is likely directly related to the heavily 
iron stained NNN fracture mapped near station 2.SSW. Tqe 
strongest response on Line 2 is mainly east of 17.SNE to 
at least 30.0N~ and is not obviously related to any particular 
mapped geologic feature within the schist although several 
iron stained fractures project into the area of ano:nalism. 

No significant appearing polarization response is noted 
onLine 3 thereby defining a southern limit to the zone of 
ano:nalism noted on Lines I and 2. Line 4 is likely just 
within the western limit of ano~alism or may even be a lateral 
response from polarizable material just to the east. 
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The cause of the anomalous I.P. response is probably 
metallic lustered sulfides. However, the lack of well 
defined directly correlating resistivity lows plus the 
lack of any correlating self potential lows, suggests that 
non-sulfide polarizers should not be ruled out as a 
cause of the ano~alism. Metallic lustered non-sulfide 
polarizers would include magnetite and other iron or 
manganese oxides and graphite. In rare cases, clay can 
contribute to the response. 

. ! . ~ 

If sulfide caused, the stronger portion of the anomaly 
suggests roughly from 1 to 3% total sulfide by volume 
(approximately 2 to 6% by weight) based on the interpreted 
source geom'etry" and on a comparison with "typical" 
disse~inated sulfide zones in the Southwest. Tnese esti­
mated percentages are only meant to be a crude relative 
guide and in practice are often fou~d to be at variance 
with actual average assays for sulfide. Regardless, 
the indicated polarizer concentration, if mainly sulfide, 
is high enough to be of economic interest providing the 
ratio between ore polarizers such as chalcopyrite, molyb­
denite, etc., to the n·::m-ore polarizers such as pyrite, 
magnetite or graphite is reasonably high. 

The depth ' to the top of the anomalous source is probably 
within ISO' feet of the surface on the Line I anomaly and 
possibly as deep as 250 feet on the Line 2 anomaly. The 
Line I anomaly appears to be caused by a rather steeply 
dipping tabular source having good depth p,;rsistence and which 
is probably 250 to 500 feet in width in the strongest 
portion. The Line 2 an6m.~ly has the aspect of a broad, 
relatively flat lying, source perhaps with limited thickness 
as evidenced by the decreased PFEs and MCFs on the deeper 
readings. A thickness of 200 or 300 feet is suggested. 

Conceivably, this layered aspect on the Line 2 anomaly 
could be reflecting a supergene enriched sulfide blanket 
although other possibilities such as a weathering phenomenon 
or lithologic or structural control of mineral emplacement 
need be considered. 

The apparent resistivities ShO~l several features of 
possible interest. Line 1, particularly on Spread 2, shows 
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two level changes (interfaces) suggesting rock type changes 
near 2. SS'W and S. ON.E which are probably related to the 
rhyolite intrusive and the iron stained fracture near the 
sout~west margin of the intrusive. East of 5.0NE, the 
resistivities are very high - perhaps indicating that the 

·intrusive is tight, relatively unaltered and unminera1ized. 
The zone between S.ONE and 2.SSw is intermediate in 
resistivity level and west of 2.5Sw the resistivity becomes 
even lower perhaps reflecting rather altered or weathered 
schis t .. The stronger portion of the Line I. P. anomaly 
seems to closely correlate with or be related to the resisti­
vity interface near 2.5SW. Much of the other coverage 
shows a general increase in app~rent resistivity with 
increased depth, likely the effect of decreased weathering ' 
with depth. 

The self potentials show only background variations 
suggestive of a 'lack of significant quantities of actively 
oxidizing relatively interconnected sulfides in the vicinity 
of the lines within several hundred feet of the surface. 
This is n,:>t necess'ari1y in opposition to the anomalous 
I. P. resu1 ts which, even if sulfide caused, could p.':>ssib1y 
be too disseminated and/or too deep for appreciable S.P. 
effects to develop or be detected. Of course, a non­
sulfide cause of the I.P. anomalism would also explain the 
lack of S.P. response. 

RECOXi1ENDATIONS 

Ideally more I.P. coverage should be obtained to better 
define the zone of anoma1ism bafore selecting drilling 
targets. Additional coverage is particularly recomnended 
between Lines 1, 2 and 3 plus extending Line 2 (and 
perhaps Line 1) further east to find the eastern limit of 
the anomalous zone. Some coverage should also be considered 
north of Line 1 . 

In lieu of more coverage, some preliminary drilling could 
be done to see if the a~oma1ism located to date is of enough 
interest to warrant additional follow up I.P. coverage. In 
this regard, two drilling reco~~endations are given in order' 
of geophysical priority: 
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Proposed Drill Hole #1: A vertical drill hole collared 
near station 26.QNE on Line 2 is reco~nended to test the 
most interesting portion of the Line 2 anomaly. This hole 
should be programmed to go 500 feet in total depth to evalu­
ate the zone of interest unless the anomalism has obviously 
been explained at a shallower depth. ' 

Proposed Drill Hole 1f?,.: A vertical hole collared . near 
2.5SW on Line I is reco~nended to evaluate the Line I ano~aly. 
This hole should be drilled to at least 500 feet in depth to 
test the zone of interest although polarizable material should 
be seen within 150 feet or so of the surface . . In that steep 
dips may be involved in the anom.:tly, angle drilling could be 
considered to increase the chances of intersection, parti­
cularly if there is any geologic data as to expected dip 
directions. See · the drilling com.n·ents section below for 

. further points to consider in this regard. 

If either of these two holes produce interesting results, 
the additional I.P. coverage as reco~nended above should be 
obtained to aid in delineating other targets. Two other 
lower priority drill holes are also suggested depending 
on results of the initial drilling: 

... .. 

Proposed Drill Hole #3: A vertical hole collared near 
21.0NE on Line 2 should sample a geophysically similar 
zone to p~oposed hole #1. Likewise, the hole should be 
progra~~ed to go 500 feet in depth . 

. Pr£Eosed Drill Hole #~: A 500 foot plus vertical hole 
could be considered on the fringe of the I.P. anomaly on 
Line 2 near station 14.0NE on a MCF high .within a zone .of 
intermediate PFEs and resistivities. 

All of the above drilling shoul~ of course depend on the 
results of drilling higher priority holes, or any existing 
drilling results plus 'any geological and geochemical or 
additional geophysical information available, all of which 
should be in'constant correlation . 

Additional geop~ysical drill targets can be located by 
reference to the surface projected plan interpretation and 
its correlation with all information to date. The weaker . 
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fringes of the I.P. a:1omalism should also bz given some consideration especially if in an area having evidence of a favorable copper to iron ratio. In some mining areas, it is found. that the weaker I.P. zones ·are of more interest than the stronger portions which may only be 
reflecting high pyrite concentrations. In this area, initial attention has been focused on the stronger zones in the hope that they would have the highest probability of being economically interesting. 

Consideration should also be given to obtaining ground magnetic coverage to further help in delineating the geology and determine if there is any magnetite 
relating to the polarizable zones. A geochemical survey may also prove useful in defining the more cupriferous areas of the ano~alous zone partictiJarly if it is sulfide caused. 

Cot1MENTS O~ DRILLING I. p.. TARGETS 

To maximize the probability that a recommended drill hole will intersect the source of an induced "polarization anomaly, the following points should ·be considered: 

1. The anomaly has been caused by some physical property, hopefully a polarizable body containing economi­cally interesting m·ztallic mineralization, and this property should be determined before abandoning the anomaly. 

2. Location of drill holes should be made relative to the actual sending and receiving electrode positions as they exist on the groun::l. 
\ . 

3. Due to inherent limitations in the . I.P. method, depth interpretations are only approximate and the determi­nation of dip~s severely limited, particularly for angles greater than 45 0 Also, targets can generally be laterally resolved no finer than the station spacing (dipole length). Because of these limitations, targets less than one dipole spacing in width, particularly when steeply dipping or deeper than the dipole length, may be difficult to intersect~ In these cases, several drill holes in a fence line should be considered. For the steeply dipping cases, angle drilling may also prove advantageous, mainly where the direction of 
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INTRODUCTION 

At the request of Mr. C.R. Williams of Tipperary Resources Corporation, Heinrichs GEOEXploration Company conducted a second phase of more detailed induced polari­zation coverage, as recoffiJ.nended in our initial report dated D2cember 1970, over parts of the Superior Prospect near Suparior, Pinal County, Arizona. This Phase II field work was accomplished during the interim December 28, 1970 to January IS, 1971. 

Lines 1 and 2 were extended to the east and five new lines (Lines 5 through 9) were run all roughly parallel to and near Lines I, 2 and 3 .. A total of 14 new spreads were completed. All the new coverage is on 250 foot dipoles except Line 9 which was run on 500 foot dipoles. The total lineal coverage of both phases, counting both dipole spacings used, is 15.1 line miles of which 10.7 line miles are''subsurface'' plotted data. 

The new coverage was tied to and is presented with the Phase I coverage and the same sending frequencies of 0.3 and 3.0 Hz were used on both phases. For completeness, all data from both p~ases is presented in this Phase II report. The "Induced Polarization Location and Interpretation Plan" has been modified to show all coverage and the surface proj~cted relative anomaly strength has been schematically contoured to help show the interpreted sulfide distribution in plan. 

GEOEX p'2rsonnel involved in the Phase II field work were W. Freeman, Geophysicist-Crew Chief; T. Freeman a.nd A. Gotmer, technical assistants. Computations, compilation and final report by C. Ludwig, Senior Geophysicist, assisted byW. Freem.an and the GEOEX staff . 

CONCLUSIO~S 

The more detailed coverage of Phase II has outlined a complexly shaped probable sulfide zone, within the Pinal schist, flanking and likely intimately related to the rhyolite intrusive mainly on the south and west but also on the southeast. 

As seen in plan, there are two stronger ' lobes of the anomaly. The more westerly lobe is quite elongate and strikes, NNW and lies in the .schist along the southwest contact of the 
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intrusive and its SSE projection. To the SSE, the west lobe truncates somewhere between Lines 9 and 6 and continues to the NNW past Line 7 but is apparently becoming gradually weaker. The source of this anomaly appears to be steeply dipping (with a suggestion of a westerly dip) and has good depth parsistence. The anomalous response is perhaps reflecting mineralization in and near the iron stained fracture mapped nearby. 

The easterly strong lobe is somewhat elongate in a 
N~E direction but is considerably broader than the west lobe • The source has a pronounced layered aspect perhaps being 200 or 300 feet in thickness below \v!1ich the sulfide content is expected to decrease somewhat. As discussed in the Phase I report, this layered aspect could conceivably be reflecting an enriched sulfide blanket or may only be a weathering or structural phenomenon. 

There is a pronounced deepening to the top of these anomalous sources southerly from the intrusive suggesting a gentle southerly dip on t~e east lobe and a slight southward slope of the top of the west lobe. 

The most shallow appearing response is noted on Line 5 in both lobes although response on Lines 1,7 and 8 is nearly as shallow and the interpreted depth to the top of the su.lfide zone is probably within 100 feet of the surface on these four lines. The deepest resolvable response is noted on Line 6 where 300 to 400 feet or so is expected to the top of the -polarizable zone. 

Strength of sulfide indicated in the strongest portions of the two ano~alies (Lines 5 and 8) is only slightly more than was estimated in the P~1ase I report (based on Lines 1 and 2 mainly), that .is, roughly 1.5 to 4% total sulfide by 
volQ~e rather than 1 to 3%. This content would be roughly 3 to 8% total sulfide by weight and is based on the interpre­ted source geometries and a comparison with "typical" disse­minated sulfide zones in the Southwest and is subject to considerable variance based on specific mineralogic parameters, etc. 

As suspected and mentioned in the Phase I report, the Phase II data verifies that Line 4 is mainly responding laterally to polarizable material east thereof. Line 9 cuts off most of the significant appearing response to the south 
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and the easter n cutoff is fairly well defined by Lines 1, 2,5,6 and 8. l~e anomalous zones are still open to the northwest and northeast but are apparently becoming weaker in that direction. 

A weak but possibly interesting ano~aly is seen on the east end of Line 1 and on Spread 2 of Line 7 which is similar to and perhaps related to but discrete from the east lobe of the main anomaly. This zone is open to the north, south and east. 

The additional coverage on the rhyolite intrusive shows it to be very non-conductive and apparently not significantly mineralized where traversed. The resistivities associated with the stronger I.P. effects in the schist are somew~at lower than the surroundings p~ssibly reflecting the content of conductive sulfide material and associated alteration products or :perhaps only increased weathering effects. 

"The new coverage shows no significant appearing self potential response. TI,is furthers the Phase 'I conclusion that no appreciable quantities of near surface relatively oxidi­zing interconnected sulfides occur in the area surveyed. This, of course, does not rule out disseminated sulfides being present as indicated by the I.P. response. . . 
RECO~i'1END,ATI ONS 

Six drill holes are suggested, in order of geophysical priority, to initially test the two main sources of the 
ano~alous I.P. effects. These holes are mainly designed to evaluate the zones of stronger I.P. response. However, drilling anywhere within the schematic boundaries of the weak response as shotvn on the plan map should intersect strong enough polarizable mineralization that, if consisting of mainly sulfide ore minerals, could be economically interesting. Initial attention is given to the zones of strongest response in the hope they would have the best chance of being of econ­omic interest but the weaker fringes should not be ignored in the initial drilling, particularly is there is interesting .correlating geology or geochemistry. 

1. A vertical drill hole collared near 28.5NE on Line 8 is reco~TIended to test a strong portion of the east lobe. This hole should be programmed to go at least 400 feet in depth to completely test the section of interes~. 
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2. To help evaluate the west lobe, a vertical drill hole collared near lONE on Line 5 is recomnended and should go to about 500 feet to sample the zone of interest. Alter­nately (or even preferably if the dip is geologically expected to be near vertical) a 45 0 easterly angle hole collared near 6.75NE on Line 5 is suggested assuming a steep westerly dip and should be at least 700 feet in length to pass through the zone of interest. If the dip is expected to be vertical or steeply to the east a 450 westerly angle hole collared n.=ar l2.5NE may be preferable and would take better advantage of the topographic slope. 

3. If the results of recommendation 1.) are interes­ting, a 400 foot vertical hole near 3lNE on Line 5 would test a geophysically equivalent target on the east lobe . 

4. If drilling recom~endation 2.) proves encouraging the west lobe could be further tested in a strongly anomalous area with a vertical hole about 500 feet in length collared near lIE on Line 8. An east or west angle alternate,may be preferable if steep dips and a narrow target is expected . 

5. Depending on the results of the above recommended drilling, the east lobe could be further evaluated in a deeper but broader, moderately strong portion by a 500 foot vertical hole collared near 28.75NE on Line 2. 
L 

6. The west lobe could be further evaluated by vertical (or angle) drilling on Line 1 near the rhyolite contact. A 500 foot or deeper vertical hole collared near2.5SW should sample the zone of geophysical interest unless there are adverse depth and width factors which would best be circum­vented by angle drilling. 

The above drilling should, of course, depend on the results of testing higher priority holes or any' other existing drilling information, geological and geochemical or additional geophysical information available, all of which should be in constant correlation. 

Additional geophysical drill targets can be chosen by reference to the schematic anomaly strength contours on the interpretation plan correlated with all information to date. 

Based on these drilling results, additional I.P. cove­rage could be justified. Fill in lines between Lines land 
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5, Lines 2 and 6 and Lines I and 7 on 250 feet dipoles would add useful det~il in the main sulfide areas. Further coverage of a reconnaissance nature near Spread 5, Line I and Spread 2, Line 7 would help evaluate the apparently discrete weak I.P. anomaly in the area. 

COMMENTS O~ DRILLING I.P. TARGETS 

To maximize the probability that a recommended drill hole will intersect the source of an induced polarization anomaly, the following points should be considered: 

1. The anomaly has, been caused by some physical property, hopefully a polarizable body containing econo~i­cally inter~sting metallic mineralization, and this property should be determined before abandoning the anomaly . 

2. Location of drill holes should be made relative to the actual sending and receiving electrode positions as they exist · on the ground . 

3. Due to inherent limitations in the I.P. method, depth interpretations are only approximate and the determi­nation of dip is severely limited, particularly for angles greater than 450 • Also, targets can generally be laterally resolved no finer than the station spacing (dipole length). Because of these limitations, targets less than one dipole spacing in width, particularly when steeply dipping or deeper than the dipole length, may be difficult to intersect. In these cases, several drill holes in a fence line should be considered. For the steeply dipping cases, angle drilling may also prove advantageous, mainly where the direction of dip can be geologically inferred and the drill hole oriented such that an optimu.rn intersection of the zone of interest is obtained. 

4. An observed anomaly can be the effect of a polarizable body laterally offset to the side of a line and therefore if practical, drilling should be confined to those portions of the anomalous zones, well defined by several lines. Also, it should be noted that a single line cannot define the strike direction of an elongate ano~alous zone - another reason for utilizing several parallel lines~ 

5. Logging of the drill core must be done with special 
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