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At the request snd suthorization, of and by, Mr. Sherwoed B, Owens,
mm.mmewm the Hortensia group
of elaims approximately 2% north, northwest of Supere
ior, Arisona. The property is adjecent to Magma Copper Company
property along a msjor geologle fault of the Superier Mining Distriet.

m«mummmmmmmm.u&
Vs

to a preliminery geochemical survey ss well as geophysieal
mmmammmmmuummnm

wmmmmtwmmmmmw

This report includes the results, interpretations and evaluatief ofin o >
the eompleted preliminary geochemical survey and the geophysiesd!
mvm(wmmmummumnm @
dtbuomﬂuwiwmmmam sulayy adeh;

As a result of the writers Tlsld examination and study of ¥he .
logie conditions, the study of the preliminary geochom suxy ¢
sults, the study of the preliminary geophysical (I, P, and Hng-
surveys, the correlation of all known facts and results and the
writers knowledge and experience, of and in, copper mineralisaticn
in Arizona and elsewhere, the following ccaclusions for the Hore
tensia property asre forvarded for your consideration.

(1) The Hortensia property is in elese proximity with the famous,
long life producing Magma Mine. The property hosts the reek
types and major faults whiech ere sssoclsted with the strong
coppor mineralization knowm to exist in the Magma Mine,

(2) OSurface-wise, little to no copper mineralisation s evidenced,
- however, moderate alteration and fracturing of the duban.
the eontained yellow to pred and blaek, moderately "live" ap-
poor i peaving Mmonite, derdvatives of pyrite, chaloopyrite and
bornite, the observance of some cross faults trending N-5 te
HE and the existance of the major faults are all indicators
of minersl potential in the LT

(3 mmmummﬂuwmmm.mmm

~ of both the preliminary geocham swrvey and the gu-
phvsicel surveys .havoisohudthnedutm
gete™y and, & fourth broad scale target.

(#) An expenditure Ivem $125,000 to $150,000 would be roguired to

complote an initial winimum exploratory drilling program of
four 1500 foot holes to test the three isolatoed T for
mmom:wmmtmmum * of fure
MW axiste



displacement to some degree. The disbase intrusive to be
The Hortensia property, althoughk northwest of Copper Mine

preduction, does host four of the above mentioned major faults,
namely, Concentrator, Farallel, Silveride and by projection, pos-
sibly the HMagme. By projection also, it is 1likely that the Conley
Spring fault may clse be present on the property,

Magma Copper is the only producer in the dist»iet. They, just
cently, announced the delimitation of a 9,000,000 ton ore body
7+0% copper content. Mmmuymmfnym
(13 miles ESE of the No. 1 Shaft now used) te the 6,000 foot level
with projection to a 9,000 foot depth. )

Magnas® production activity is east, southeast of the No, 1 Shaft
near the mill, however, thay, nor anyone clse has completed any

possible to keep these workings open. It is reported that Magme

lost much equipment in this endeavor and thus, has deterred devel~

orment to the northwest, It is reported the Concentrator fault con-
\ where penstrated,
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. long adit wmmwm the

wm.tnmxwm.p&

The Adit shouws chaleopyrite and bormmite eopper mineralization along
the laminations of the 3ilioified schist ovar a width of a fow feeot,
Targotewice, this sres has not been eonsidered, however, it should

be investicated vhen hmmamwmm
zmm. A one plecs sarple from the Adit cdump assayed
0,824 cupper, 0,005 ounces gold and 0,17 ounces silver to the ton.

Mee As Duehl, co-owmer of the property has stated that a fommer
mm«.mm«mmmwmm&-mm

the property are diabase, Spring quartzite, Plonger shale
4mm.meammm ; :
Structural featuves present within the property are: Concentrator

Pault, Parallel Famlt, Silveride Fault and projeetion
mmm,mwmzmmmw&vt. .
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isation is in dikes and the Faleosoic sediments, From the
mostly in the and to seme extent in the Troy quartzite, Bee

indicates that mineral-
occurs in the Dripping Spring quartzite and the Pioneer
shale, of whieh ) are on the Hortensia claims as
well as the digbase

wmmmmnnm.mmmmnmmm.m
writer suggested & preliminary gecchamical seil swrvey be completed
to obtain, umssim.t"awtmmm*dmmn
pen and also to conduet a preliminary Indused Potential survey 26—
possibly disclose "mineralisation” at depth and also a :
vey to indicate possible “eross rmwmuummw/
observation, /

) w}dﬁ. Cud’m ¢laim corner
anmxms%shm coordinates 10.0093.-&1
shortened to 10,08, and 10,08, The base line was run to
Four northesouth grid lines spaced 500 feet apart were
M’»OM-. 10,984 11,48, and 11,98, Each grid line
feot long with 100 foot spaced stations and so located as shown on

"'0

Map Nos, 8 and 9,
mmmph-mmwmmmummm
grid lines at the 100 foot stations s indicsted on Map Ne. 8, Sodld
samples wers alse taken on sastewsst grid lines at 100 foot stations
but at 200 feot northesouth intervals. 4 totel of 166 samples were
taken to complete a praliminary survey. :

| :

m-x"?,/m.‘ surveys were completed by MePhar CGeophysics Ine,, Tue=

-l -



The disbase rock in the surveyed avea is highly altewed and fyactuved,
It also exhibits iron oxide (limonite) after megnetite, a semstituent
of the diabase. In places near the major foults snd elsewhers, but
not uniformily distributed, iren oxide umu)mu-mmm
xmmw.mmwumm

L



samples with ppm less than 100, is, in the opinion of the writer,
ve of a sount”, However, Lo provide a

this regard, tha writer has reasoned and assumed

& background of 299 ppm or that anomalus areas to have values of 300

To eonfim this vessoning, the writer sttempted to locato some lit-
erature on this matter for this distriot, None iz howaver available.
To this end also, the writer contacted lMr, R, T. Moore of the 2,/2¢/7s

Bureau

verbal information nor references as to a "geochem background” im the
Superder district, The writer telephemed Mp, "alph Epickseon, Chief
of Exploration and Researeh, U, 8¢ Gs S, in Denver, Colorade to ye-
quest any writien material on the subjeet., Nr, Srickson eould not

provide any referances so the subject was verbally discussed. The

general ploture of the geochem survey, its values, the structural
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Mumdﬁ;ﬂdaﬂmsﬂ@mumw“
(See ¥ap Ho, 8, Goochen-Geology Map)e ‘ .:gg,a.b?é;?,;

isation survey and a fagnetie swywey on the same east ¢

(10.5, 10,9, ﬂnbmdu-?)l:muummtdtbm sur—

vey. MoPhar have provided their own yeport, interpretations and re-

‘commendations as well as the axplanstory ramifications of the two
used, These surveys were completed becavse the

\mmummummtmammmm

mmmm«fmmﬂmum goophysioal method
,::‘rnoyu inmtmu.ammﬁwmmvmuw"m”
and/or variations (Geophysists confirm this) « or in other worda,
the interpretations sren’t always a "positive surity”s These fickle
eoncepts are derived using the facts and figures obbtained from the :
survey which always emhance to many "unimowms”., The peophysists
mmmmmwwmwmm-
t:dmmuowmummwmmrunm
m »

WM presented with 2 set of facts and figures
where "unlnouns” wﬁt,&%mmmnmsm.w

ical econfigureticns.

MWMI.P.W.WMtuawmu uif.h
the anomalus results as shoun by MePhar, The “unknown the ancus
alus aveas avre -~ what is at the indicated depthsl. W
-thmmx.?.muummmnmm.mn
gmM (Sumpuu.amlw. Thus, we have a
wm mmm mdauban-fm

nmmaummmmmm wmmmm :
thoughts of disagreament as regards the conteur - interprotetion of the
set of "facts and figures" ebtained from the suwvey, (refer to second

- T =



mummm@wmmw.m.m
interpretation of the should be made on its own merit =
ecoupled ofoourse = with knowm surface geclogy. It is visioned
that MePar has corvelated the Mag survey values with the "major,
wmtm- The writer has correlated the ident-
; swrvey values with a mumwmmmmm
.Mh dimmediate avea,

Hagnetde Manmnuwam Magnetie lows
usually te faulte or possibly rock mlwch;:m. It

strong magnetic lows adjoining paralleling
mmmm pattems mmgfaﬂtswmkwmm.
mnmwmm ods

'W&p&.?,itmmebomthntthtponm‘mm
Faotor ancmalies correlals with magnetie lows which parallel the
Coneentrator Fault., The probable ! anomaly correlates well with
strong magnetie high, MI.P.s'mymmmmnw
Froquency Effect) "shove backeround” anomalies in the
(novth of courdinate 9.5H.), By supposition, these anome
L mM&oamsMad@W%ewmmmm
mwmmmwcrmaewhmmmﬂnmun
vieinitys, &mwmm "disturbance” te the nom which
the geophysist can not mmmmmmmmmm
soma fashion,

In sumnary, the wrilcr iz corvinsed that the Interpretive reguits.
Mﬂlmmmm;nplmauw e o
MW.MMWW&
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;i‘

?
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The of the geochenleel and geophysical
MeFhar and the writer can only be deterained b

Ty Iy B Ry
' of & depos
u-t;ugmuwmmwﬁ.tmm&mmxm

‘ mﬁmmwwmmm
_mmmmmwm. i

ale



In this ares, close o the Consentrator Feult, several exdypti
mmmmmmmwmwmuam
2rTal

1) mmx.w“x.mmmmmmwm-
aocordinstes 2.4 N, end 10,9 B,

gg mmmmm

mmmm hudmm.dum tsan"

unmmm meaning 300 to 500 feot
.mmmmm'ummmmsw

mum-m‘mmwmumu “background”s These

very barsen basalt cuterepping south and uphill fron oo

ordinates 0.4 I, and 10,9 5. A strong geochem sone doos tyend NE=SW
mmwmsamms.maw& (See Map Noe 8),

The I, Ps ancmaly may indicate 2 rake at depth te the SW for the
goocher "high” 8. A similar rake mey be indicated by the
above background FFE on line 11,4 £, betweem 9.6 W, %o 10,1 ¥4,

Target "B
ngﬁ“ﬂ“habmﬁamemtomdammamndcmrdﬁutu
By and 11,7 B, mmwmmhtmbymwmum

the following measons:
g; mmm«msumumm m mm.

(4) MoPhar 4ndieats sbove backgrourd I.P, smemalies appsar on lines

114 8, from 9,5 B, to 10,0 N, and on line 11,9 5, mmio.zs He to

10,75 5§, with woderste to shallow depths vespestively

(5) WWWMWsﬁw@l&m@lm%o
910 prme Thuse cover a wide area exeept for o

mmmmummdor.m@mmmw,m

three zones of which trend HE,

&mamwu.mummwmmaw
(1) mmmwmmmwwzm~wﬂm
(2) mmh exhibits 12 trending faults botween the Parallel

and Magma (7) faults,
(3)ammm m-wmmwrm "B¥ » s

mz, P.MmuwmwmtuamummWo
" snomaly south of the “tarcet” mmmama
memmam

- 0w



'mmm.amsmumnsoemwmnm'

‘This target, not labeled on the maps, includes the entire area as a

unit - indicating possibility of a large volume low strvength
Wmmmmﬁmmmm

ngmmmummum mm.
Q mmm.mmmm.mmutmm
aliged vock in the Magma Mine,

(2)" The uves hosta form major N tzending faults which show strong

(3) The preliminary I, &WWM‘W#”&-
m.-mmmmmm*mumnu.
and W:m.fmthdlmtomm(”oto?ja

mmt.um
tematic Mgna end"lowe” 3n fevorsble combinations - mudlou
the opposite pattewns developed by MePhar as one altewnative and the
writer as a second alternstive - both using the same set of values.
(s) proliminayy geochem survey indieatss an overall enomalus
avea with but three velatively marrow northeast trending "background"
gones, This broed wide avea lies between the Concentretor and Sile

R3¢

veride Faults on the 5W and NE respectively and fyem line 10.4 De-et—
" the IW to line 11,9E, on the 58, « an aves with appmnmte
f-mniaoo:mxmmmoomms.

'm«tmwmmummmmlymmv 59

ing Targets "A", "B" end "C",

angles in an eastarn direction are emvisioned which would crossol

the major faults, axeept the Coneentrstor Fault, as wells minor

faults or sones trending NW, NE or NS, wcmmm
or sones have not been chreyvad in the ards, thus far,

-mmmmmmuummmwmms.m

to $150,000 for sentract drilling and sxtrag, drdll site and road
eonstruction, sanpling, sssaying, supervision and gaologiealmk.
mmmwwnmmm

if required, as well as some seriasl photography

ote. mw\mm«mmwumm ingn-,,
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(4) An expenditure from $£125,000 to $150,000 would be required to
‘ ocomplete an initial minimum exploratory drilling progrem of
four 1500 foot holes to test the three isclated Targets for

their condemnation or prove that mineralisation worthy of fure

thur development does exist.
Respectfully submitted,

Re £« Klorits,
¥Mining Consultant
N Phoenix, Arisona
Ostober 31. 1973
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INTRODUCTIONS. . . -~ -° . - ey
At the "m'-'tat-:xdauthodutamby Py,
B, ____y thewriter has prepsred the following gealogio -nduﬁlm'-)r:

‘l

atien report ‘en the Hortensia group of claims approxixately.2-1/2.airline¥:~
miles north, northwest of Supsrior, Arisors. The property is adjacent to
¥aema Copper Compary property along a major geologie fault of the

Superior !Ynirg Idstrict.

As part of tha arnual accessment work for year 1949-70, the writer
completed 2 fiald examinstion of the sudbject property for the owner,

As a rosult of the writers
recommendations, tne owner authorited the writer to coxplete a goo—
chemical sampling program and to hive a limited geo-physical survey
cospleted in the seme zrex as the geo—chemiczl survsy. The above
work was completed during June, 1970, .

This report includes the results, interpretations and evalustion of
the completed preliminary geo-chemiczl szurvey and the geo-physical
surveys (Induced Potential end Magnstic) &s well as tho correlation
of these results with the known geclegy of the particulsr area,.

The writer has permission fm the owner to use the factual data of |
the writers ezrlier rsport (June, 19?0) for the px-eparxtion of this
rDDO!'to

-

FCTLARD:

Hich grade copper ores and high grade silver ores have been cined
from fault fissures in the Superior District for in excess of 50
yezrs., Mapgma Copper Xine procduces approximately 1200 tons psr day
high grade copper ore from its 4£00 foot deep nmine. The compeny
mines, rmills snd smelts this tonnags at Suporior and employs sp-

. proximately 1200 persons for the thres phase opsration.

This production is mined froa minsoralized fault fissures (a vory
conplex system = See Map los. 2 throurh 5 and 7) containirg the
primary coppsr minerals bornito with chalcodjrite. and some chalco-
cite. Lower grade, disseminated copper ore also exists in the known

"intrusive rocks of the mine. Five msjor faultep ain, !afma, Con-

ceritrator, Silveride and Parallel sro the controlling structural
festures in the district, hovever, the psttern is complioated by
trezendous displacenents alony these faults, by minor complimontary
faults and further by cross faults, all of which seem to orhibit
displzcement to soxa desree. The diabace intrusive apposrs to be
'the district disruptor. (See Surface Goolopy VFap Lo. 7).

The zortensia proporty, although rorthwest of Fagma Copper iiine
production, does host four of the above mentioned major faults, nexely,
Concertrator, Parallel, Silveride and by project, posszibly the

Yegm=e 3By projection slso, it 4s 1likely that the Cornley Spring

fault may slso be presert on the proportv.
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 have sunk theiy shaft _(1-1/2 wiles ESE of the Ko. 1 Shaft now -

Magus Copper 1s the culy producer in the district (in year 1970), - - -~
They announoed the delinitation of a 9,000,000 ton.ore body of = .~ "+ °
7+0% copper content (vhich 444 not outerop on surface)s They . . Ly

used) to the 6.0%1001; devel with projection to a'9,000 foot - - ,
dapth, : : ' ‘ '

Kegmas® production activity is east, southezst of the Ko. 1 Shaft
near the mill, however, they, nor anyone else has completed any
serious exploration to the northwest. Information has 4t that the
Concentrator fatlt is under pressure and slthough it has been pene-
trated by the No. 7 Shaft end the 2000 foot level, 4t has not been
possible to keep these workings open. It &s reported that Magma
lost much equipment in this endeavor and thue, has deterred dovel-
opwent to the northwest. It 4s reported the Concentrator fault con-
tained strong bernite minerslisation where penstrated, .

" Minersliestion et the Magea Mine ccours in the sedimentary rocks

(Paleozoie) in thevupper lovels, whersss mostly in the diabaseo and

Drépping Spring quartzite at depth - the game rocks present within
the Hortensia clains, (Soq Map Kes 2 through S).

PROPERTY,' LOCATION and ACCESSTBILITY:

The proporty includes 4) unpstented lode cleims lmown as the Hore
tensia Kos. 1 through 43 which l4e in parts of Sectioms 15, 15, 22,

23, 26“2?01'?.150. R. 12 E. of the G, & S. R. B. & X,., ap-
proximately 1-1/2 to 2-1/2 airline miles north, northwest of Superior,
Arisona. Mre Owens also has eight additional olagms bordering the
eastern side of the Hortensia claims. Three of these were located by
Mr, Owens and known as.the Fillin Xo. 1, FM1l4n Xo. 2 and Fillin Ko, 3,
the other five are the Chester Lobb claims and knowun as the Cowan,
Cowan Ko. 2, The (14 Pal, Little Streanm and the Superior clzins,

Travel to the property by automobile from the center of Suparior is
southwest on the main Z-W street to U. S. Route 60-70, thence
wvesterly one mile on U, S. 6070 to the Silver King Road turnoff,
thence north (right) past the Perlite Flent on the Silver King road
for 2-1/2 miles to a wind=ill and & 90° curve to the right. (Ses
Property Hap No. 6) This area 4s the southeast portion of the
property. :

Tha proporty is 70 miles by road east of Phoenix, Scuthern Pacifio
Redlroad services Hagma Copper Co, and toun of Superior. A new

- eleotric highline pazses 2/3 of a mile east of the property. No

large quantity of water is developed nor is there gas_on the pro-
porty but gas is avellable in Superior. :

o adequate, sccurate map of the claims exists, consequsntly the
property mep included herein is approxirmate, particularly at the
north end. Control of cleim position at the south end is by Magrag®

- surveyed property lins, Magma Cappm_{ Co. ecknowledges and yo-
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tho pontm ot ﬁu mi.do oornm mcuutoly located,

Zxcept for a few shallow shafts, pits, discovery cuts and an 85
foot long adit (near north end of clairms) tho proporty is undevaloped.

The Adit shows chalcopyrite and bornite copper nineralisetion slong
the laminations of the silicified schist over a width of a fev feot.
Target=wisa, this area hasnnot been considered, however, it should
bo investigatedwmhen exploration is being completed en the other

. targets. A one piscs charactsr sample from the Adit dump assayed
0.82¢ copper, 0.005 cunces gold and 0.17 cunces silver to the tan,
¥re A, Bushl, so-ocunar of the property has stated that a formor
optioneo drilled a few holes to the northwest of the Adit - on the
northwest hill slope = and that these 100 to 200 foot holes averaged
1.05 copper. Bomr. there are  no records,

GEOLOGY e IZA ORy

The geology of the Superlor distri.ct is. quito complicated by the
major, minor and cross faulting that has ccourred as a result of the
disbase intruding the ares.  (Surface Geology ¥ap Ko, 7 shows this
eomplexity). This intrusion caused the uptilting of the various -
sedinents and the rock is exposed on the surface, particularly in-
the sroa of the Eortensia claims. In the viainity of the property
however, the corplexity is somevhat reduced due to the lack or ab-
sense of several sedimentary formations, Roock types present within
the property are diabdese, Dripping Spring qu.n.rt.sito. Pioneer shale,
Pinal schist, banlt and Whitetail eonglomerate

Structural fcatnru present within tho property ares Conscentrator
Fault, Parallel Fault, Silveride Fault and possibly, by projoction,
and pattern, the Magma Fault and the Conley Spring Fault, All these
structures have a northwest trend and are knoxn to be mineralised
east and southeast of the Hortensia property. Cross fzults have been
observed by the writer, but have nat been mapped 1n douﬂ because
of much surface cover,

¥ineralication at the Hopgma Mine occurs in the fault gones as re-
placezent of the shattered rocks. Above the 800 level the mineral-
dzation 4s in perphyry dikes and the Paleozoio sediments. From the
800 to the 4000 level the nmineralization occurs 4n the fgult sones
mostely 4n the disbase and to scme extent in the Troy quertrite., Be-
low the 4000 level the ¥all rock 4s Pinal schist. Mep Ko, § - Ver-
tical Projection on an East-West Section = indicates that minerzl-
izction glso ocours in the Dripping Spring quartgite and the Fioneer
shele, both of which rocks are exposed on the Hortensia cleims as
voll as the diabzse and Pinal schist,

Athough 1ittle to no copper mineralizection is exposed on the fzults
-3






recormendations, - The ecnclusions and recommendations of the writer's S
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Geochexz samples wera taken of the so0il from 6 to 8 inches bolow the
surface unless bedrock wes encountered at & shallower depth in vhich
case, naterisl from 1 to 2 inches above bedrock was colleated as the
ssmples These samples were snalysed by EFCO Laboratories, Tuoson,
Arisoma and reportcd as ppm coppere The valusa ranged from a low
of 51 pra to a high of 1400 ppns A short "sample discription” as to
s0il color, flozt rock, ctc., were noted on each sample tag retained
bythovriterforrcfmuﬂtobonaeducmutoruhryn-
tation of the survey,

The ppn for each sample, the sample location, the rock typoo tho
color, the surfaco drainage and erosion pattern, the strustural
fracture pattern and rock alteration degres are 2ll considered and
correlated to pz-avide the buil for the interprat.attcn of this sur-

‘mc

Tbediahuerockintbamyedmaishighlydtuodmdbmw
It also exhibits iron exide (limonite) after magnetite, a constituent
" of the digbaze., In plaoes nozr the major faults and elsevhere, but
not uniformily distrituted, iron oxide (limonmits) after pyrite and

" the coppsr minerals chaloopyrite, bornite and chalococite were obser-
ved by the writer in moderate quantity, leck of the uniform dis- -
tritution of the limonites derivatives should not pre-csnaolude there

- 4s po strong continuous minerslisation at depth ~ on the contrary -
the ninimal evidence would greatly suggest strong minerslizition at
depth as indicated and evidencédd by the known charscteristics of the
Magza Mine., Tho writer would not expeot strong minerslisation sbove
a 350 foot dopth, Weaker, low grade, wide spread mineralisstion be-
. tween the Cencentrator Fault and the Silveride Fuult at. a shdlmr
dapth 4s a very ctmg posaibﬂ.ity.

The aoﬂ eampled area has outcrops of Dripping Spring quartsite, dia-
base, Pioneer ghale, basslt and Whitets$l conglomerate. Soil sam-
ples values veried from a low to a high regardless of the rock type
or soil type. Conssquently, anczalus arcas are not associated or
limited to the rock types. Soms grouping of ppm values are nocessary
to devolop a reasonable and roalistic anomalusppattern,

To this end, the writer has granped the pp:n values into five cate-
gories or ranges, which ares less than 150 ppm, 150 to 299 ppa, 300
to 499 ppm, 500 to 79 pr= and £00 plus ppm. A total of 166 sanples
were taken - as shown on Geochem=Ggology Map Xo, 8. Of theso, 17
sasples had a content of laess then 150 ppm copper, 49 sanples had
values from 150 to 259 poe, 56 sarmples ranged fraom 300 to 459 pra,
28 sanples ranged froz 500 to 793 px=1 and 16 semples wero in exvess
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- 'A""background”™ ppm 4n this ares is quite difficult to ascertain bee -~ 7. .

cause of the concentrated prssense of the “major” faults and sever-
gl minor faults of intorest in the area. The occurrance of seven
saziples with ppm less than 100, 48, in the opinion of the writer,
quite indicative of a “background count”. Howsver, to provide a
factor of safety in this regard, the writer has reasoned arnd assuucd
a background of 299 ppm or that snomalus areas to have values of 300
ppa or graater. :

To confirm this reasoning, the writer attempted to locate somes lit-
-arature on this matter for this district., FKone is however available.
To this end slso, the writer contacted Mu., Rs T. Moore of tho Ariscna
Bureau of ¥ines 4n Tuvosen, NMr. Moors was not abls to provide any
verbal information nor roforonces as to a "geochen backgromd” in the
Superior distrist, The writer telephoned Mr. Ralph Erickson, Chicf
of Exploration end Research, U, S, Gs S. in Denver, Colorado to re-
quest eny written materisl on the sudbjest, Mr. Erickson could not
provide any refessnces so the subject was verbally discussed. The
general pioture of the geochem survey, its values, the strustural

. . and geologic cornditions were explained to him, FKr. Erickson voiced

the opinion that a count of 300 would or should de & *high back- |
ground”™ and that it was possible and pesrhaps more realistic if 200
to 250 ppu wore useds Ho also stated that the approsch and reason-
4ing used by the writer was coincidental with their methods 4n an

unknown areas Mr. Erickson also stated Af the 300 ppa figure pro-

vided & realistic pattern coincidental with the geologic picture

and erosion surfsce, then consider the 300 figure as “top back-

- grcund". .

Hith this sssurance and criteria 4n mind as well as ths geologio
conditions present, the writer haa devoloped the resulting ancmalus
pattern of alternate "strong and weak" scnes (Map No. 8) trending
in apnortheast direction (more or less normal to the four major
Taults) between the limiting faults, = Concentrgtor and Silveride.
In essence, the devalopedppattern strongly suggests and follows the
trend of a "eross fault" pattern which geclogically should bo pres-
ent since it is indicated that the Concontrator and the Silveride
Faults gre theo limitfng structures of what the writer boldeves to be
a large shear gzone, The cross faults within such a shsar zone, '
ehould develop at about 90° to the northwest trend - or northeast -
end about 45° to the northwestttrend = or northe-south. The writer
did find some evidence of the coxplimentary faults, = exhibit as

- Ne 10° E.p narrow silicified structure with copper stain in the

shallow shaft at grid coordinates 10,0X., 10.3E,, a fault at grid
coordinstes 9.4%. and 10,93, striking K, 10°E, and iron stained,
aleo & K,50° E, ivon stainod fault at grid coordinates B.64. and
11.92Z. CGther such structures should exist end would be evidenced
vith a more detsiled zurface geoclogie mep of the immediate aresn.
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L tely:suggest targets of both large area lov grade mineralise-
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GEOPHYSICAL SURVEY RESULTS and IKTZRPRETATIORS

MoPhar Geophysiocal Inc., Tucson, Arisona completed an Induccd Polar-
4sation survey and a Magnetic survey on the same east coordinate
(10.4, 10.9, 11,4 and 11.9) lines as was most of the geochemiosl sur-
_weye, MoPhar have provided their own report, interprotations and re-
commendations as well as the explanatory ramifications of the two
' types geophycics used. These surveys were complsted because the
writer felt that the geochemical survey was not sufficlent evidence
alone and therefor nesded supporting evidence., In the opinion of
the writer, both the I. P, survey and Kag. survey results supports
cndaddtotbamultsn:dcwﬁmﬁmoftho geochea survaoy,

The mtu-prauucm of fasts and figurss for any geophysical mothod
or survey is, in most cases, & supositional throught with many “ifs®
and/or variations (Geophysicists confirm this) = or 4n cther words,
the interpretations aren’t alwvays a “posifive surity®. These fickle
concepts are derivedunsing the fasts and ﬁgum obtained froa the
survey which always enhance to many “unimowns“. The geophysicists
try to minimise these unknowns and atteapts to present the most real-
istic and reasonable intwpntat.:lm to tbo best of the profossions
tbﬂit?o . ,

Individuslly hwmr. presented with a ut of tacu' and figures,
where “unknowns® c:dzt. no two pessons vm oontrivo the same, identi~
csl eonfigurations, °

As regards the I. P. survey, the writer u'gm: and is pleased with
the anomalus results as shown by MoPhar. - The “unknown” in the anoums~
lus areas are -~ what 4s at ths indicated depths?, Surpiisingly
enoush however, these I. P. ancmalies correlate well in part, with
the anomalus geochenm sones, (See Map Kos., 8 and 9). Thus, wo have a
polsiblo strong correlation between mrfaco “highs™ and subsurface
"highs °

In the case of the preliminary Mag servey, the writer has some
thoughts of disagreement as regards the contour interprotation of the
set of “facts and figurss™ obtained from the survey. (refer to second
previocus paragraph). (Compare Map Ko. 9, Geophysicel-Geology Map
with HoPhars® Vertical Intensity Magnetic Map).

The writer wishes to quelify that héd has stddied the surfaco geo-
logic evidence and is more acquainted with same than MoFhar. The
writer also had the advantage of the geochem survey, however, &n
interpretation of the ragnetics should be made on its own morit -
coupled of course = with the known surface geology. It is vitsioned

7=




.. 4t 4n-this .jndim&-;ma.;e_; o5

3

-that HcFhar has correlated the &g nrnyulnu with a "major, .
struotural geoclogis features”., The writer has corrslated the deanti="

.02l Hag survey valses with a 'm-e!l
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Magnetic highs usually give rise to mineralization, Hapnetic lows
usunlly indicate fauvlts or possibly rock contacts or changes. it
can be seen by reviewing Map lio. 9, Geophysios-Geclogy Map, that
the writer has developed a pattern with a northeast trond for rmch
of the area, Cozparing Maps lo. 8 and 9, it should be noted that
the magnetio highs (plus figures and eontours) are very mich coin-
cidental with the high copper ppa values and ."anczalus” geochem
gcone pattern. The strong megnetie. lows adjoining and paralleling
the megnetic high patterns suggest strong faults or rock structures,
both of which could bo mineralised, - )

Viewine Hap Ko. 9 it can also bs ssen that the possible MF (Metal
Factor)anomzlies correlate with magnetic lows which parallel the
Concentrator Fault, The probable MF ancmaly correlates well with
the very strong magnetic high, The I. Ps survey has indicated five
PFE (Percent Frequency Effect) “above background” anamalies in the

grided area. (¥orth of coordinate $.58.). By supposition, these ancme

alies may indicate a possible dip of: the suspectéd mineralication
indicated by the Nag highs and/or the Geochea highs in the respective
vicinities, At least they indicate a "disturbance” to the morm which
the geophysicist ean not overlook and which must be investigated in
soze fashion. :

In sumary, the writer 4s convinced that the interpretive results-of
the geochenioal survey and the two geophysical surveys correlate ex-
tremoly well and isolate possible exploration targets shich without
such surveys, might have remained un-noticed, ’

EXPLORATION TARGETS:

The scoureoy of the geochemical and geophysical interpretation and
expectancy by HoPhar and the writer can only be determined by rela-
tively deep exploratory drilling. This would bs &n exponsive initial
phass, howsver, discovery of a large, tonnage, low grade deposit
and/or strong mineralisation 4n vein form duplicating that of Magma
i3 in the offering,

Three tarpet ameas. (A", "3" and"C" on lMap Ko, 8 and 9) are selected
by ths writor by reason of analysis of the preliminary geochcmical

survey, the two geophysical surveys and the known surface goologio
and structural eonditions surrounding tho area of intereost.

Tarpet “A"s

In this arez, clese to the Concentrator Fault, eeveral excoptional
critoriz are oxhibited vhich isclato this erea as a targst. Thoy ares

-8~
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(1) An observed I, 10°E, fault with heavy irea axide and chy near
aoordinates 90“ Ko ard 10.9 Be

(2) Disbase cutorops in the area, = B

(3).. The preliminary mmmn-mmmhm

%m value (3893) of the survey at coordinates 9.4 ¥, and 10,9 R.' e

4) ~The preliminary I. P. survay indicates the strongest anomaly of
the survey which MeFhar has classified as “probable mineralication™
at a shallow depth = merning 300 to 500 fest.

(5) Geochem=wisc, the values range from 126 to 230 pra 4n tho ir-
modiate are = which the writer has assumed as “backzround”. Theso
sanples may have bean strongly diluted by the 803l created from the
very barren basalt outoropping immediately south and uphill from co-
~ ordinates 9.4 N. and 10,9 Z. A strong geochem zone does trend KE-SW -
-~ and almost reaches coordinates 9,4EN, and 10.9 E. (See Map Fo. 8).
"The X« P. anorsgly may indicate a rake at depth to the S¥W for the
geoochemn "high"” trending 3.E. A gimiler rake may be indicated by the
~ above background FFE on line 11, b B. between 9,6 H. to 10,1 K.

Target *B"

Target "B" is a brosd area eentered about and around coordinates
- 101 Ko ard 11,7 E, This hx-gat has beon hohtod by bhe writarffor
the following reasons) N

(1) The close confluance of the Sﬂmido and Magma (1) Faults,
(2) Contaots between disbase and- quartzito. dhbaue and shale as
woll 28 a large exposure of disbase.

(3) The preliminary Hag survey indicates a brosd area of moderate
highs bounded on two sides (EW and 5KE) by magnetic lows which may
indicate rock contasts and/or fault structures. ..

(4) HoPhar indicates above background I.P. ancmalies appear on lines
11.’) Z¢ from 9.5 XN, tﬂ 10,0 no and on line 11.9 E. from 10025 N, to
10,75 K. with moderate to shallow depths ‘respectively.

(5) Geochem-wise, copper values for the soil samples range from 260
‘to 910 pea. Thess cover & wide area except for a narrow “low™ back-
ground gone which separates two broader, higher value gones, all
three gones of which trend RZ, .

The choice of Area "C" as a target is oontrolled and Justified by
the followings

(1) The entire erea hosts the Dripping Sprinf quartzite - underlain
by diabase,

(2) The quartzite exhibits HZ tronding faults between the Parallel
and Hagma (1) faults,

(3) A K2 trendinz mapgnotic enomely - half value of Targst "B", - is
preserit near coordinates 8,9 k. en line 11.9 E,

(4) The I. P. preliminary survey indicates a shallow to modorate
"possible” anomaly south of the “target”™ vhich could mesn a rake of
mineraliration to thessouth at deopth.

(5) The target erhanses a broad area of hirh geoches so0il samplo
value raznping frea 310 to 1000 pp=,

-5~




h‘rhu tn-nt.nctl;bdod on the. maps, includes the entire area as a

-+ -unit = dndicsting the possibility of & large volume low strength - = B
~ . minerslisation ‘whish -gould well be sufficiently strong in primary o

rineralization to be classed as ors.

The sbove consideration is rezscnable and justified by the followings
(1) The arca hosts, for the most part, disbase which is a woll miner-
alired rock in the Magma Hinae.

(2) The srea hosts four major Nd trending faults xhich show strong

movezent of the interveding blocks.

. (3) The proliminary I, P. survey indicstes numerous places of "dis-

turbance ss ancmalies ranging from “above background” PFE to possible

. ard ble ¥F gones, from shallow to moderate depths (350 to 750

fOOt s

(4) The preliminzry magnetic survey enhances a wide range of sys-
tematic *highs® and "lows” 4n favorable combinations - regardless of
the oppesite patterns deveoloped by MePhar as one slternative and the
uriter as a second alternative = both using the sa=e set of values,
(5) The preliminary geochen survey indicates an oversll anomalus.

gres with bit thres relatively narrow northeast trending *background”

gones. This brosd :dde area lies betwesn the Concentrator and Sil-
veride Fsults on the Sw and X3 respeotively and from line 10.4 E. on
ths Nv to line 11.9E, on the SE, = an arez with approxinate

gions of 1300 feot KE-54 and 1800 feet -Nw-S3. _ :
Part of this target would be simultanecusly explored vhen tost drille
ing Targebs “A™, "B” and "C%, -

EXPLCRATION EXPENDITURES

Initially, a minimm of four 1500 foot dimmend drill holes at 60°
angles in an eastern direction are envisioned which would crosscut
the major faults, except the Concentrator Fault, as well as minor
faults or gones trending Nv, KB or =5, East-west trending faults
or sones have not been observad in the area, thus far,

The initial exploration program can be considered as Phase I - drilling
four holes to test the three targets, A, B and C. dole 4 may or may
not be drilled - deperndent on results of the first three holes, howsver,
hole &4 is considered as part of this phass, The aestimated costs for
this progra=m would approximate the following:

Phase T .
Drill site preparation and road constructiorn 35,000,~
Four drill holes 2 1500 feet ezach, 6000 fest diesmond

drilling, 8 $20.00/foot, including sampling and

assaying . 3120,000,=-
Field Supervisicn, Consultant, (Geolory, atc.)

Fee and expenses & 71,500.~/no. (Part tice) 3 9,000,-
Contingencies, overrun of wo_rk « underestircating $ 16,000,=
thase I total 5150,000,~
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I¢ Fhase I has produced monu;iu -or successful results, then
. a muech more energetic Phase II smmst be cexpleted, It 19 difficult
‘o .formard and explorstion progran not knowing whether shallow '

-::  .- (5005700 ft.) drilling would be-Tequired or whetber additional deep -

“(1500 £t.) drilling would be reqiired,  Other than drilling, ad-
ditional geo-chen surveys shonld be completed as well as additionsal
geo-physical surveys. The writer envisions the following progcram
end oosts as Phase II.

Fhase 1T ’ :
Expanded Geo-chen survey 34,500,~
Geo-physion.l survey, more detsil, desper penotrntion.

sama general area 12,000,=
10,000 fest diamond drilling, 15 shallow drill holes

or 7 deep holes, ¢ $20,00/foct, in- .

cluding sampling, and essaying . £200,000,~-
Field supervision, Consultant (Geclogy, stc.)

Fee and nses, $1500,-/mo.

(part time) 10 monthe $ 15,000,~
Contingencies, overrmn of work, underestimating ' - $43,500,=
. Phase IT total - . 3275,000,~

CONCLUSIONSs

As a result of the writers fleld examination and study of the geo-.
logic conditions, the study of the praliminary geochem survey re- -
sults, the study of the prelininary geophysical (I.P. and ¥ag.)

- surveys, the correlation of all known facts and results and the
sriters knowledge and experience, of snd in, copper mineralization
in Arizena and elsavhers, the following conclusions for the Hor—
tensia property ape forwarded for your consideration.

(1) The Hortensia property 4s in close proximity with the famous,
long life producing Magma !Mine. The property hosts the rock
types and mgjor faults which-are azssoclated with the strong
copper ninerslization kmown to exist in the Magma itine,

(2) Surface-wiso, little to no copper nineralization is evidenced,
however, moderate zlteration and fracturing of the diabese,
the contained yellow to red and black, moderately "live™ sp-
pearing limonite, derivatives of pyrite, chalocopyrite and
bornits, the observance of some cross faults trending l=S to
XZ and the existance of the major faults sre all indicators
of mineral potentisl 4n the aresa,

(3) The foregoins criteria coupled with results and intorpretations
of both tho prelirinary geochen survey and the preliminary geo-
Piysical surveys completed, have isoleted three distinot “Tar-
gets®™, and, sucgested a fourth broad scsle target.

-11-



(%) mapmztm:mms.ooou $150,000 would be required to, =
ccxaplete an initial miniwunm exploratory drilling program of
 four 1500 foot holes to test the threeo Asclated Targets for . -~ . -
tboirocndmumormthxtuinuﬂhaummrthyatnr-
thnrdwdopemtdocaexist ‘ : Ay

Rospectfully submitted,

R. E. Eiarits. N
Mining Consultant
Phoenix, Arirzona

Octobar 310 1973 .
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REPLY TO: ; ) - h : d . . GEOLOGY
11031 WHITE MOUNTAIN RD. ) NI X j : t EXPLORATION
-SUN CITY, ARIZONA 85351 . 3 tt ar * tert Z EVALUATION
TELEPHONE (602) 977-1711

MINING CONSULTANT st

ARIZONA REGISTERED
MINING ENGINEER AND GEOLOGIST

Oetober 31, 1573

TO WHOM IT MAY CONCERN, let 1t be known that:

I, Pichard 5, Mieritz with residence at 1634 Yest Haselwood Street,
Phoenix, Arizona, Maricopa County, 55015, with telephone number
AC A02-277-6053, does hereby certify:

That.:

(1) I have visted the Hortensia mining property on several ocecasions
as early as 1966 and more specifically during Aprdl, May and
June, 1970 at which time I personally completed & geo~chsm
sampling program on the property.

(2) T have no direct or indireet interest in the property.

(3) 1 graduated from the Univeristy of Wiseconsin with a 3. 5.
degres in Mining ngineering, June, 1939, became an Arizona
Registered Mining ingineer in 1656 and An Arisona Registered
Geologist in 1970, and,

(4) The report to which this letter is sthached and part of, has
been prepared on the basis of the writers personal knowledge
of the preperty, his having visited same on seversl occasions,
his work on the property and the writers general knowledge of
the area in which this property is loecated.

Respeetfully submitted,

R. B, Mlerits o
Mining Consultant,
Fhoenix, Arizona










1ling and assaying and professional supervision rendered.

The attached is a Composite &rill log of the Hortensia Diamond Drill
Hole Ko. 1. The total depth of this hole has not penstrated the oxidised

gsone in this partioular ares -~ iron oxide minerals still wholly pre-
sont.

Additional exploration as deep diamond drilling should be carried for-
ward to test the potential targets within the confines of the property.

Respeotfully submitted,

Re BEs Mierits,
Mining Conaultm
Phoenix, A izona.
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to the property. Road conditions reqtire use of 4-wheel drive

vehicles.

CLIMATE AND VEGETATION

The climaﬁe has considerable annual variation. Temperatures
ra#ge erm near zero degrees in the winter to summer highs
around 110 degrees. Rainfall is scant averaging around 20
;nches per year. - The raihfall normally occurs in torrential
showeré creating hazardoﬁs 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 sprinkied
with éaguafo, cholia and prickly pear cacti,’ocotillo, cat claw

and mesquite. Gullies higher up the slope often contain thickets

| of scrub oak. The tops of the ridges north of the prospect are

sparsely covered with scrub cedar.

GENERAL GEOLOGY

The prospect lies within the Basin and Range'Province of
Arizona which is divided into the mountain region and the plains
or desert region in the southwest portion of the state. The

latter region is characterized by narrow mountain ranges

separated by broad valleys.‘bThe mduntain.region is transitionél_

from the Stable elevated mass of the Colorado Plateau ﬁo the low

desert region. It is made up of numercus mountain ranges which

7 / 7 //f/mzf/mm
/% ////7 / Y7
~ il /ﬁ/// Y %
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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 moﬁhtain region édjacent to the lower désert.

The area south of Superior presents ; complicaked picture of
nuﬁerous small fault blocks composed of Pregambrian and Paleozoic
sediments and irregular intrusions. Detailed mapping of the
prospect indicates that ;his complex st:ucture extends at-lgast
as far north as ﬁhe property, Eut the sedimentary units which
make the complexity so evident to fhe.south havé beep eroded
awéy.

.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 easf of Superior; Precambrian exposures consist‘df the
Pinal Schist and the Apacﬁe group of cohglomerates, shales,
quartzites, and limestones. Two diabaée sillé totalling over
3000 feet in thickness intrude thé Upper Precambrian section.
Ové;lying the‘Upper‘Precambrian rocks is‘a quartzite probably
equivalent to the Bolsa §r Abrigo Formation of Cambrian age.

The qﬁartzite is errlain by the Devonian Martin Limestone (340'),
IMiSSissippian Eécabro;a Limestone (420'),'Pénnsylvanian Naco

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

nurber of Cretaceous gquartz monzonite porphyry dikes and Tertiary
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basalt dikes crop out in this area. The latter dikes are '

. postmineralization.

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

?wo paraliel east-weﬁt faults controi fhe miner&lization-
at the Magma mine. Mineralization is present along a strike
length of 9000 feet aﬂd a vertical dimension of 5000 feet. Ore
filled 6pen spaces along the fault Zone and reacted with the.
wall rocks to form replacément deposits which constitute the
bulk of mineralization.

The Devonian Martin Limestone was apparehtly highly favor-
able for replacement, as a zone .ranging from 30 td 50 feet in
thickness is thelhost for an extensive mantc deposit localized
along a éubsidiary bfanéh of the Magma fault. The manto
averages 20‘feet thick by 950 feet in strike length and is over

5000 feet in dip length.



Asphalerite, enargite, tennantite, galena, chalcocite,‘digenite,

iy '

Mineral distribution is irregular and numerous zonal 7,

mineralogical assemblages are present. In general, ore minerals

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

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 $286 million of which $230

million was copper production.

GEOLOGY OF THE SUPERIOR PROSPECT

‘Because the Magma ores were.deposited by ascending hydro-
~thermal fluids that travelled along east—weét faults created
by Laramide disturbances, and becauée of the apparent association
wi?h the buried plutohic masé, a portion of which crops out north
of»the mine, a geological study was undertaken to examine the
structure of1the area north of the diorite porphyry stock to
ascertain whether similar mineralized structures exist north of

the pluton as are pfesent south of the pluton.

The current study has -disclosed the presence of a number

of fault zones, two of which show some mineralization.

Exposures in the prospect area consist of PrecambrianvPinal
Schist, diabase, and quartz rhyolite porphyry. Immediately south

of the property, exposures of Cambrian quartzite and the Pioneer
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Shale occur along complex fault zones. Also to the south is a

wide, complexly sﬁeared and altered zone of Pinal Schist with
abundant chlorite-epidote ‘alteration.

| The dominant rock type in the Superior Prospect is the
Pinai Schist. The schist has been extensively fractured and
faulted. Repeated’moVement along the faults has resulted in
the broken nature of the rocks.‘ Only theimajor structural
features could be inferred due to tﬁe'absence of contacts and .
the generally poor expoéﬁre of the schist.

.FOIIOWing is a review of 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 althcugh a coﬁple of locse 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 common as are cross foliation microfractures 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. Althoﬁgh exposures are poor, these bands

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




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

to be intersected by several important faults.

One thin, irregular vein of malachite and azurite with

property about 1/3 of the way up Peachville Mountain. The Pinal
Schist adjacent to the vein exhibited malaéhiie along fractures
and foliation planes for several yards. Tﬁe vein strikes east-
west and assayed approximately 20 percent copper. If was offsetr
and tﬁen ;ut 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 Magma ore body formed an apex

450 feet below the>surface.

Alteration

n .

&he types of alteration observed were limited. Chloritiza-
tion and epidotization of the Pinal Schist are evident, particularly
along a line trendinguENE parallel to and Cutting'across the
southern boundagy of the prospect.

There is a rusty hué 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 élong fractures

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

i
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éppears to be more extensive on the west §ide of Whitford
Canyon, but differences in the soil cover make this observation
uncertain. ‘The iron staininé is probably associated with the
NNW strikiné faults which sometime; 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 résults f;omrthe tests are unavailable.
The property owner provided inﬁormation'in locating the drill
holes and stated that both drill holes ehcountered sigﬁificant

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 appfdximately 2750' FEL and 3050' FSL
Qf Section 9 reportedly encountered mineralization totalling
170 feet in a 315 foot drill hole. Both of these drill holes
were cored with AX wireline equipment and were located on the
fault zones discussed above.

TIPPERARY PROGRAM

.Tipperary'initiated 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 cbpper—silvér mineralization. 1In addi-
tion, a series of geophysical IP Lines were established across

R}
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fault traces. Geophysical surveys were conducted by Heinr

Geoexploration and results and data sheets are compiled in

e 8 R e
‘

| "Preliminary Induced Polarization Survey - Superior Prospect".

! :

i i A second phase geophysical program was conducted following
the initial report. ©Phase II results are reported in "Induced

i Polarization Survey of the Superior Prospect - Phase II".

CONCLUSIONS

The Superior Prospect shows indications of possible sub-
Re surface disseminated mineralization similar to the porphyry
copper type deposits in addition to vein type mineralization »

along northwest trending faults. Exploratory efforts to date

[ |

?f have been limited to detailed mapping, sampling and induced

j ' polarization surveys. Results of the preliminary program are ?i
e
| ' !
P sufficiently encouraging to warrant additional exploration.

" Geologic mapping has shown the presence of mineralized
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 i
incorporate a drilling program designed to evaluate the highest

priority geophysical targets.




to the "Basis of the Induced Polarization Method" appended
to the report.

GEOEX personnel involved in the field work were G. Hix,
geophysical crew chief, W. Hitchcock and J. Masciandaro,
technical assistants. Initial site and office suparvision
by P. Head, Geophysicist. Final report by C. Ludwig,

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.

CONCLUSTONS

No Induced Polarization response typical of the Magma
Vein type of massive sulfide mineralization 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 1 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 1
seems to be roughly between 0.0NE/SW and 5.0SW, parhaps
bounded on the northeast by the southwest contact of the rhyo-
lite intrusive, and is likely directly related to the heavily
iron stained NNW# fracture mapped near station 2.5SW. The
strongest response on Line 2 is mainly east of 17.5NE to
at least 30.0NZ and is not obviously related to any particular
mapped geologic feature within the schist although several
iron stained fractures project into the area of anomalism.

No significant appearing polarization response is noted
on. Line 3 thereby defining a southsrn limit to the zone of
anomnalism noted on Lines 1 and 2. Line 4 is likely just
within the western limit of anomalism or may even be a lateral
response from polarizable material just to the east.

-2 -
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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 anomalism. 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 geometry and on a comparison with "typical
disseminated sulfide zones in the Southwest. These esti-
mated parcentages are only meant to be a crude relative
guide and in practice are often found 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 , f

denite, etc., to the non-ore polarizers such as pyrite,
magnetite or graphite is reasonably high.

The depth to the top of the anomalous source is probably
within 150 feet of the surface on the Line 1 anomaly and
possibly as deep as 250 feet on the Line 2 anomaly. Thé
Line 1 anomaly appears to bz caused by a rather steeply
dipping tabular source having good depth persistence and which
is probably 250 to 500 feet in width in the strongest
portion. The Line 2 anomaly 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 phenomanon
or lithologic or structural control of mineral enplacement
need be considered. '

The apparent resistivities show several features of
possible interest. Line 1, particularly on Spread 2, shows

-3 -
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two level changes (interfaces) suggesting rock type changes
near 2.5SW and 5.0NE which are probably related to the
rhyolite intrusive and the iron stained fracture near the
southwest margin of the intrusive. East of 5.0NE, the
resistivities are very high - perhaps indicating that the
-intrusive is tight, relatively unaltered and unmineralized.
The zone between 5.0NZ and 2.5SW is intermadiate in
resistivity level and west of 2.5SW the resistivity becomes
even lower perhaps reflecting rather altered or weathered
schist. 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 apparent 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 not necessarily in opposition to the anomalous
I.P. results which, even if sulfide caused, could possibly
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. -

RECOMMENDATIONS

Ideally more I.P. coverage should be obtained to better
define the zone of anomalism bzfore selecting drilling
targets. Additional coverage is particularly recomuended
between Lines I, 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 anomalism located to date is of enough
interest to warrant additional follow up I.P. coverage. 1In
this regard, two drilling recommendations are given in order -
of geophysical priority: ‘

~
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Proposed Drill Hole #1: A vertical drill hole collared
near station 26.0NE on Line 2 is recommended 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 #2: A vertical hole collared near
2.55W on Line 1 is recommnasnded to evaluate the Line 1 anomaly.
' This hole should bz 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. 1In that steep
dips may be involved in the anomaly, 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 comnents 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 recomnended 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
o zone to proposed hole #1. Likewise, the hole should be ;
programmed to go 500 feet in depth. ' P

. Proposed Drill Hole #4: A 500 foot plus vertical hole ¥
could be considered on the fringe of the I.P. anomaly on f
Line 2 near station 14.0NE on a MCF high within a zone of

) intermediate PFEs and resistivities. :

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

Additional geophysical drill targets can be located by . :
' reference to the surface projected plan interpretation and
its correlation with all information to date. The weaker

’ : . ) | _5_'
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fringes of the I.P. anomalism should also ba given some
consideration espacially if in an area having evidence

of a favorable copper to irom 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 delinsating
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 anomalous zone particdarly if it is sulfide
caused.

COMMENTS ON 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 economi-
cally interesting 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 determi-
nation of dip is severely limited, particularly for angles
greater than 45°, 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

-6 -i
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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 polari- .
zation coverage, as recommended in our initial report dated
Dacember 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 15, 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 1, 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 pPresented 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 phases is pPresented in this Phase II report. The
""Induced Polarization Location and Interpretation Plan" has
been modified to show all coverage and the surface projected
relative anomaly strength has been schematically contoured
to help show the laterpreted sulfide distribution in plan.

GEOEX personnel involved in the Phase II field work
were W. Freeman, Geophysicist-Crew Chief; T. Freeman and
A. Gotmer, technical assistants. Computations, compilation
and final report by C. Ludwig, Senior Geophysicist, assisted
by W. Freeman and the GEOEX staff.

CONCLUSIONS

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 bstween 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 parhaps

reflecting mineralization in and near the iron stained

fracture mappad nearby. '

The easterly strong lobe is somewhat elongate in a
NNE direction but is considerabiv broader than the west lobe.
The source has a pronounced layered aspect perhaps being
200 or 300 feet in thickness below which the sulfide content
is expected to decrease somewhat. As discussed in the Phase
I report, this layered aspact 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 the east lobe and a slight southward
slops 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 sulfide
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 expacted to the top of the
-polarizable zone. :

Strength of sulfide indicated in the strongest portions
of the two anomalies (Lines 5 and 8) is only slightly more
than was estimated in the Phase I report (based on ILines 1

.and 2 mainly), that .is, roughly 1.5 to 4% total sulfide by
volume rather than 1 to 3%. This content would be roughly

3 to 8% total sulfide by weight and is based on the interpre-
ted source geometries and a comparison with "typical" disse-
minated sulfide zones in the Southwast 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 & 1s mainly responding
laterally to polarizable material east thereof. Line 9 cuts
off most of the significant'appearidg response to the south
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and the eastern cutoff is fairly well defined by Lines 1,
2,5,6 and 8. The anomalous zones are still open to the
northwest and northeast but are apparently becoming weaker
in that direction.

A weak but possibly interesting anomaly 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 opan 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 somewhat
lower than the surroundings possibly 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. This furthers the Phase I conclusion that
no appreciable quantities of near surface relatively oxidi-
zing 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.

-
g

RECOMMENDATIONS

Six drill holes are suggested, in order of geophysical
pPriority, to initially test the two main sources of the
anomalous 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 shown 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 zoness of strongest response
in the hope they would have the best chance of being of econ-
omic 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 recommended 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 interest.
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2. To help evaluate the west lobe, a vertical drill
hole collared near 1ONE on Line 5 is recomnended and should
g0 to about 500 feet to sample the zone of interest. Alter-
nately (or even preferably if the dip is geologically expected
to be near vertical) a 45° 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 45° westerly angle
hole collared nzar 12.5NE may be preferable and would take
better advantage of the topographic slope.

3. If the results of recommandation 1.) are interes-
ting, a 400 foot vertical hole near 31NE on Line 5 would
test a geophysically equivalent target on the east lobe.

4. 1If drilling recommendation 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 11E 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
deepar but broader, moderately strong portion by a 500 foot
vertical hole collared near 28.75NE on Line 2.

..
{

6. The west loﬁe could be further evaluated by vertical

- (or angle) drilling on Line 1 near the rhyolite contact. A

500 foot or deeper vertical hole collared near 2.5SW should
sample the zone of geophysical interest unless there are
adverse depth and width factors which would best be circum-
vented 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 bas 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. cove-
rage could be justified. Fill in lines between Lines 1 and

-4 - .

HEINRICHS GEORX PLORATION COMPA NY




ed Ml

—d L

B d CaLld

el

> vy

5, Lines 2 and 6 and Lines 1 and 7 on 250 feet dipoles would
add useful detail in the main sulfide areas. Further coverage
of a reconnaissance nature near Spread 5, Line 1 and Spread

2, Line 7 would help evaluate the apparently discrete weak
I.P. anomaly in the area. ’

COMMENTS ON 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 bzen caused by some physical
property, hopefully a polarizable body containing economi-
cally interesting 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 determi-
nation of dip is severely limited, particularly for angles
greater than 45°, 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. 1In
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 optimum 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 anomalous zone - another reason for
utilizing several parallel lines. - '

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

-5 -
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