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Proposed Report Outl[tte 
ASARCO Superior East Project 

Pinat County, Arizona 

h~tra&~ct[otx - re.Re~-~t¢ ~'ork pexforraed whCt~ and by xvhom, l~rgeiy from Sell (1995)~ and 
~/x!~tte on cmrent property status.. ASARCO plans, et'e. 

Proi>erty StaIus a ~  Location - overview of  location of  project, agreements in e.l-Yee~, 
ASARCO el,~.hx~, fe.~ land, ~I Ranch withdraxvl areas, etc. (Figure 1) 

-.quw~xxary <~f Geal~gy - ~ve-r~/~x~ of ~tradgrapky and structtme, description of  rock types, 
geologic histo~-¢ (Figure 2) 

Targe~ 1~7~t'~;~9~ ~ad Expt~'at~r~ - dise~x~sion of  target type~ ~a~d program objectives, 
~xptorat~o~ dtJlth~E program and logistics, costs, and results (Table t, Fig~a-e 3) 

Description of  Po~phyiy "/',%rget ~ fo~xz~ and dh-aens~ons o f  deposit, genetic aspects, reso~o'ce 
~stit~ates at ~a r io~  e~t~-ff grades, po'~eati~ for exp~:~i~n (Ta5:~ 2, F~g~xre 4) 

De~ril:~tion of Whitetail Conglomerate Target- same as for p~rphv~cy tat-get (Table 3, Fig~re 
s) 

D~*er~pfion of Mhxemlogy - dezc~Sbe C~ m~erat~, a p t ~ x ~ : 8 l e  qx~nti%ies, z~ning, 
memttta~iced results, ifa~y 

Pole~itiat for Futttr~ Development - kict~d¢ description of coadifioas eelated to undorground 
mining, i.e., water, heat, ~ock cox~lttio~, d~i~lhs, I~Zs~bl.e mir~i~g me, thuds, ir~-situ r~ir6ng 
possibilities 

P, ecommea~dmions for th~xthe~ Wo;k 

% ummary and Cora:hasions 

Smntuary dr~tt }ogs with geology and raineraliz~d interv~s ~bove cutoff (0.2-0o3%), 
nofmg nfine~log~ of  ChA ~xgeky b ~ e d  ~n Appendix 1 f~om Sell (1995) 
Resource es'timates for porphyry target 
P-esource estima~tes for ~fhi~xail C~ngio~xx~x~t~ t~g¢~. 

Topographic map m scale 0f 1"=20~)0' s h o ~ g  all dr~ll hote locations ( ~ e  Fi~ 6, Sell 1995) 
fde.alizcd stradgraphi~ column 
Cross sections throngh bo~t~ 6~-~p~si~ e.x~en6h~g 5~rt~ ~ m ~  #9 sh~dt to E4e.~ ~a~th (hole. 
U- I), vm'ious scales 
(}fade x thickness map of porph3vzy target, ~ h a ~ g  st~¢t~ i ~ f o ~ t ~ r ~  
Grade x thickness map of  Whitetail target.., sbarit~g structurM J,af(~rmation 
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CONDENSED 
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6664'T.D. 

~,4hi t eta i ] Conglomerate 

5083 Li th~c t u f f  r~a.~er 
5102 
W h i t e t a i l  Cong ] on'.,e ra te  

Typ l ' ca f fy  mFxed erns t  (schfs~,  dfabase, 
sea'sments, and porphyry ]  conglomerate [60%] 
[n terBedded w~th near~y homogeneous sc f l fs t  
c.0r~9 ~ omer ate ~ ~,q,~ . 

The mixed conglomerate is poo r l y  so r ted ,  
re]at~ve!y unpacked, 'wi th subrounded c ] a s t s  
set in fine to medium-grained m a t r i x  of 
b rown i sh - red  c o l o r .  C } a s t / m a t r i x  r a t i o  60/40,  
C[ast  composi t ion ' ,  sch i s t  2@-f45'/:'.; diabase 

5 -20,~, ; porphyry  .... ... 30-503~; sediments 1 "" , 

The s c h i s t  co~tc~m~_ra~e {s ,,,mi}. ~orCed, 
we l l  packed, w t th  c l a s t s  tabul.ar in upper 
p o r t i o n s  but becoming subrounded in ;ower 
s e c t i o n .  C las :s  set: in F ine -g ra ined  m a t r i x  
of  general  da~k red-brown c o l o r .  C l a s t /  
m a t r i x  r a t i o  80/20.  Clas[  compos i t ion :  
sc f i fs t  90~1 dfabase [0t~; rare sed[menLs; 
porphyry  up to ~4, 

Cop~er occurs throucjhout as sheets a long 
c l a s t  boundar ies  and as specks and sheets in 
c]as; t  and m a t r i x ;  best in mixed cong lomera te .  
M a t r i x  con :a in~  gray greenish c lay  in lower 
p o r t i o n s  in both mixed and sch i s t  c o n g l o m e r a t e .  

6339 
A11oc'hthon l_imestor, e ~ lock .  ~ ; -ecc ia ted;  moved 
from wes t ;  replacement zone t o t a l l y  ox [d fzed ' ;  
~co~'~6aTy ox:~6~ze~ copper a'~mng ~recc'~a open:~ng5 

6448 
Whitetail Conglomerate. 14 i xed. tong1 om~ rate- 

64~~ . . . . . . . . . . .  
Autochthon Limestone Block. Massive r e p l a c e -  
ment t e x t u r e s  ,,.~th hemat i te ,  s p e c u l a r i t e ,  
s l i i c a ,  and s u l f i d e s  (no',,; o x i d i z e d ) .  
6571-6581 Faul~ Zone ([1 .q4:~ Cu). 

T e r t i a r y  q u a r t z  .monzonite_ w i t h  Precambrien 
sch {s t  i n c l u s i o n s ;  both v,,eakiy a l t e r e d  and 
weakly m i n e r a ! i z e d .  

TO A CCO M PA NY~.~./e.¢...r.- .Z~ ~t 
DATED .~...~<- .~../.y../...~Z.~. 

Graphfc Log and Assay Groups 
o? ~ ine ra~ i ze0  Un i t s  

in ~ r ~ l l  Hole A-4 

J .D,Sei~ August: 22, 1972 
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VII. DESCRIPTION OF MINERALOGY 

I. SULFIDE ZONE 

Within the sulfide zone, the main copper minerals are primary ehaluoeite and bemire, with or 
without pyrite and quartz, as veins and disseminations. 

Chaleopyrite is minor and apprears in the middle and lower portion of the mineral intercept and 
generaUy presists at depth_ 

Pyrite, with minor chaicopyrite, also increases with dep,/~ and i~ the outer holes. 

Table 7-1. Depth Variation of  M.ineral Components within the dr///holes, indicates the general 
distribution of chalcocit~ (¢c), bornite (bn), ohaleopyrite (up), pyrite (py), and hematite- 
specularite (hem). The notation ofpyrite and hematite generally suggests the hole completely 
penetrated the copper-bearing mineral zonation at depth. 

TABLE 7-1. 
associated. 
Hole No. Upper Zone Midclte Zone Lower Zone 
A-8 00 cc-bn up, tr hem 
A-9 cu-bn bn-ue-up ep 
A- 10 cc cc-bn hean-bn-cu 
A-11 cc-bn bn-up cp-tr bn-hem 
A- 12-12A cc-bn bn-cc-op ep-hem 
A- 13 ec cu-cp py 
A- 14 c~ co-ep py-hem 
A-15 oe cc-bn ep 
A-] 6 ce-bn bn-cc-cp .ep 

Depth Variaticm of Mineral Components, with quartz and pyrite generally 

A-2 cc py-hom 
A-4 -- - up-tr hem-moly 
DCA-3A tr cp -- tr moly 
AI-I clo op ¢p. 
AI-2 ep-tr cc cp up-hem 

In Table 7-1, the abundance of cc and cc-bn generally indicates intervals of plus 1% copper, wlfile 
ec-bn-ep intervals are below 1%, and ep indicates intervals below 0.5% copper. 

This genera/trend can be not6~l in the dr///hole assay intervals of  the holes located in the 
Addendum portion of the report. 

-7-1- 



l~igures 7-1 through 7-4 are photographs of the relationship of py-cp-bn-cc-digeni~e fi-om highex 
grade samples. Other photographs show bornite-oh__aleocite textures similar to that found deep at 
the Magma Mine~ west of the Superior East deposit, as shown in Figure 7-5, (Pla~e XXf). 

2. NATIVE COPPI~P. ZONE 

Native copper was found in a few holes in the oxidized upper po~ons, either in the slide blocks 
orthe oxidized tops above the sulfide in the in-place biocks. 

The abundant native copper is the primary mineralization in the Whitetail CongIomerate basin to 
the west of'the in-place sulfide body. 

In a report of the electron microprobe analysis of the native copper, itwas found that the average 
copper concentration of the samples tested was 99*/, copper and no sulfur was noted, 

At the very top of  the main native copper z o ~  is a sho~ interval o£ ~ _  Study of this mineral 
and the native eoppet suggested both were exaplaced as their respeetive mineral. No sulfides are 
present or involved in the euprite-native copper distdbtion in the B'aitota~ Conglomerate. 

Addendum 7.1 is a File Memorandum covering testing of  the Native Copper ore, The 
conclusions were that with removal of metallics from the flotation tailing by screening increased 
recovery to 90% in combined rougher flotation concentrate and screen overedze. Also when using 
an acid-ferric sultkte leach, the recovery was 92 % of the copper. 

-7-2- 
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7'- / 

File M~~um: Misc. 2F 

Subject: Further Testing of Native Copper Cr~ (~roj, 2036) 

Two flotation tests ~are run on this ore to check previous flotation 
¢~sts ~ Hazen lq~sea~ch. Data sheets fo~ these tests (Test Nos. NC-3 and 
NC-J4) are stta~hed. 

The ~e ~as ~round to 55% passing 200-me~h and floated for 15 minutes. 
Tes~ NO-3 used Aero~romotar 208 collector and a combination of pine oil, 
DF ~50, and nresylic acid frothers. Test NC-4 used AP P-08 and the same 
frothers w~th addition of sodium hydrcsulflde and Z-6 to attempt to get 
stronger float condition for th~ coars~ mete,lilt copper. 

Both tests ~elded about 50% recovery of the copper in rougher concen- 
trates as~sying 6.7-7.0% Cu. 

As in previous flotation test~ the low copper recovery v~as due to 
failure to float th~ coarse (+6~ mesh) metallic copper ~ven with long 
flotation times and lar~ eollec~or Sosages. in both te~ onl~ abou~ 25% 
of the copper in the +65 mesh size floated. 

The rougher tal/ings and concentrates w~x~e screened m~d the fractians 
assayed separately. Table I in the Kttacb~ m~ppor~in~ data gives total 
copper assays of the screen fractions and d!s~ributlons ~of copper in the 
products. 

The +~8 ~nd @65 ~e~h fr~ctions of the rou~ tailin~s wer~ added into 
t2m mough~r concentrates by calculation for Tests 3 and a respectively. These 
results ~re ~ized in Table 2. Addition of th~ coarse metallic copper in 
these fraotions to ~he rougher concentrate yields copper recoveries of 88-92% 
in combired concentrates assaying 7.0-9.5% Cu. 

Farther test work on this ore should investigate the feasibillty of 
coarse grindinE followed by separation of metallics either by screening 
through 48 m~h or tabling. Toe screen undersize o~ table railings wouJ.d 
then be ground finer and floated. C!eaner, flotation concentrate combined 
with +48 mesh ~tallics would be the final copper concentrate. 

Two le~h tests were rttu on minus l~-mesh ore to determine the amenability 
of the Dative copper to leachln~ by anz~niac~l mmTDni~m carbonate ~nd H2804 - 
ferric sulfate solutlc~s. 

Test NC-I used a 20 ~pl. ammonium carbonate - ~0 gpl. NH~ solution. Test 
N0-2 used 50 gp!. sulf~ie ~old and 15 gp~. ferric iron (added as ferric sulfate). 

Both leaOhes wmr~ ~itated on bottle Tolls at 33% solid~ for approximately 
f o u r  days. The leach pulps ~re fil~r~d and washed on the filter with 5% 
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m~ncnlm ~ m~ig solution ~rd fz~mh water. 

le~ch ~sld~em ~nd cowbirad lem~h ~n~ wash BO!utiOus ~ %m~l for 
co~.r, and bbe heads ealcu/a~e@. ~ec~mr~es wer~ D/gm~/ ~ ~/~/e~3 
heeds. 

Th~ a~mmni~ leaeh ~Ivm sn2~ 5B% r~c~mr~. ~n a~aa~ ~ize ~ i s  of 
~he lea~h ba!lirE~,~ (see s~pporbq/~ d~) ~ 39~ of hi~ eo~i~e~ in th~ 
tsils ~Is ~res~nt in the mlr~ ~0G-m~h fr~tion (23 ~miKht Derwent) indic~in~ 
possible adsorption of some o~ ~h~ d~l~ed pO~Der by slimes. HoweveP, the 
0oaDser s~zes, 65 thr~ ~00 ~z~h, ~i~ ~nt~Izle~ 0.~5-0.38~ ~/, w~ich ~o~ 
~nei~ally poor leach re,reties at, all slz~s. 

Tb~ a~id-ferrie mu//~e ]eanh ~esulted in 92.3% uoDper r~cover~. 
Washln~ of the leach ~esldue WaS minimal because the slimy nature of thm 
z~sidue made filhz~Zlon very slow. Titration of th~ acid solutlo[l at the 
~i of the leach showed Kn acid consum~tlon of 3~ Ibs. P~2SG4 per ton of ore. 

Coralxmlons: 

i. 

. 

Flotation without remora/of coarse m~ta~/Zcs f~m ~he ~a//s g~ 
coppe~ recove~ of about 50~. 

~msval of metallics from f!atati~n t ~  bN ~eeuin~ Ine~easel 
i~Cov~ry to 90~ in ~cmbined ~x~'m~" fio~a~ con~n~ra~e end 
s~re~n overlie. 

. - ~ z !  i~a~htw~ (A da~ ~t !0-~esh) ~lelded 53,~ recovery- 

k~i~-fa~-~i~ ~a!f~te lmanhln~ under the same eondlfiions ~ve 92~ 
~opp~r reeov~y. 

I. 

. 

~tl~m In~sti~tion should be done of flotation with meparmti~n 
of metalllcs between sta~es Or g~mdSzg. 

leaching ~Ith lower c~ncentrati~S of sulfuric ec1~ with ferr_i~ 
~ulfate might be f~!ble and sh~l~l bm tri~. 
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. - , , • . . . . .  _ : 

~ .  Cono .entTate ...... 

Assay mstrdbutimn ~ss~ Dis%~ibutlon 

29.5 65.9 
5.55 zO.~ 

.19 3-7 

.!I ~.O 

.!l 3.0 

. i0 I0.9 

+ 35 1.2 
~8 1.0 

+ 65 4.0 
+i00 lO.7 
+150 14, 
+200 I~,I 
-~oo 5~.6 

loo,o 

+ 65 3.1 63-6 -29.3 
+i~0 1,8 36,~ 9.7 
-i~o 95.1 

~ NC-~ 

, __  ± "  

Assay I?/s~ribu~Ion 

+ 65 
- 65 

5.5 7-~5 82.a 
94- 5 • 09 17.2 

m---5~-.o .-v~5 1o-g575. o 

~s~v Distribution 

+65 3.2 5 5 . 2  
-65 96.8 5. "9 

10o. 0 7- Q3 

25.! 
7~.9 
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TABLE 2 

~e~O~rd'es With and Wlthou~ AO~I>D_~, Met%l._llcs f~m ~2LIS 

Assa~ C~pper 

Tails 93. Ol.t .5h 51.6 
 oo.eo io--DT .a - 

~t~tlon R. con~. 6.96 6.,7~ %%-% 
+ Scr~ni~ +~8 Tails 2.o~ 18, 72 99. # 

12_.2 
i00~0 

Asa~t 
~cu '~eatmen_ t .  lh-~::d~t, We.% 

:Flotat~lon H: Cone., 6,'60 T.O~ 5"0.9 
Tails 93.20 • %95 ~9,1 

~pper 
S~.e.overy. 

In_o~atlon R. ~on~. 6.E~ ~.~33 5{L9 
+ Sere~_a.f.n.~ -+65 ~a.tt.~ 5.13 7, #5 ,~O. 7 
%~ail s C~hlred i!. 93 7 - 21 91.6 

-65 "f.ail~ 88,.0? - 0 9  8.4 
100. oO - 939 !o-667"6.0 



~[~st NC-1 (Amm:~',J.ae.al , ~ u m  Caz'bor~te Lea~h) 

Assay l~st~ibu~Ion 
si~ ~ : t .  ~ ~ cu_ _ _ ~ _ _  ..: 

65 6 7 , 3  ,35 52.3 
+100 ~ . I  .38 :3.5 
~-15o 3, ~" • 77 z, g 
+2oo 2,5  .36 2,~ 
-200 ZZ. T . ?'S 39, 3 

~"es/; ~C',-2 (H2S ~- .PP_~.m'c 8 u l ~ t e  I.~ach) 

Assay ~Ls~Pibution 

÷ 65 5~. 9 .b55 37, 
--65 aB. i .Ioo 62.5 



VIII POTEb~I_AL FOR FUTURE DEVELOPMENT 

The potential for future development includes a number of factors, These include: 
1) confirmation af the mineral resource. 2) expansion of'the mineral resource, 3) potential 

mining mescal% 4) inherent water and t empera t e  Kactors, 5) ettvkoumental considerations, 
and 5) costs. The under-lying land agrccmcutS wit~ Contintal Copper Company (and their 
agreement with Kilb~ C~,yetl), and ASARCO, ahould be clarified and made acceptabte for long- 
term holding o f  the property. 

Figure 8-L addresses points I and 2, in the su/ffde zone. Shown are the drift hole locations (open 
circles) of the present drill holes, along with their rated thickness-assay grade, and shown as fallecl 
triangles are sites to further confirm the values within the mineral resource and to expand the 
l"esonr~l~_ 

Eleven additional drill holes are along tim present road system estabhslmd fbr the previoua and 
proposed, at the time, drill hoIe~. Road cn~truction would need to be completed to the 
rem~iMog seven sites, o~en from the present road ~ystem. 

Nora t/me ~e open-t~a~g/c sup~rfmposo:f over ate open cird¢ at hole A- 17 sigt~cs the 12ale has 
been garted and needs to be temple.ted to the mincr.~d:zone. 

The curvi-linear plots of xxxxxxxx suggest wh~t may be the main mineralized zone based on a 
central coreof lower grade mineralization surrounding the higher grade of plus I% copper in the 

z o n e .  

Drill holes Ad3 and A-15 show that substantial thickness of 0.55% and 0.71% copper 
mineralization is found outside the oarvi-linear plot as outlined. Indicating that further expansion 
is available not only within the bracketed zone but also furflmr outside. 

Confirmation and expansion of the available native copper in conglomerate resource will be 
partially tested by the western-most ho{es shown on Figure 8- l, These two holes would ./r~cate 
further mineralization in the footwall (east) side of the Devils Canyon Fault in the Whitetafi 
Conglomerate as well as the deeper sulfide mineralization in the bedrock units, Review Figure 
6-3 for a general plan showing the holes A-4 and.A-7, which have the thick sections of native 
copper west of the Devils Canyon Fault. Additional holes north and west of hole A-7 are 
recommended for testing the native copper resource mad extension. 

Potential mining methods include block oaring, vertical crater r~ffeat, cemen~l cut and fill (to 
utilize mo~t of  the waste mill produ¢~), and pcmg/ble ~n situ. In s~tu is prohabty not acpliegble in 
the sul/~de zone, but may be in the native copper resource, 
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Thus mining Conditions must take the apparent steep dip of the schistosity into consideration as 
the schist contains abundant miCa, and the mass is very moveable along the s~histosity layers. 

Use ofa  mmmi-boring machine to ramp down to the 3500-foot level from the Carlota area would 
¢~bIJ~h ;~ t~etwork of mibgaratlel umaels for ~onfilmatiott and expaxmiott in ting-driiling the 
deposit with 1000 foot holes. Tb_is would Mso provide needed data for geo-mec&anica~ smdi~ on 
the-~aritm~ angie-im~c, pt~ of the se~to~ty for deterxnining the most probable mining metkod 

and sequen~eing of mining blocks. 

Water is probably not a prob|em in the mineral zones, as mo~t of the drill holes suggested a r?uid 
loss in such zones. However, within the overlying dacite unit. water-bearing intervals were noted 
and these may extend some distanc, along the porous zones and/or vertically along fracture-fault 

. structures. 

At the Magma Mine to the west., they noted an increase of water flow into the mine, especially the 
lirae.~owe reglacem~ttt mmittg area, a~er heav~ winter/manamr rains over the daeite plateau. 
Along Queen Crvvk, near the tTighway Wzme| on State Highway 60, the water was no~ed to fismael 
doxma into ~arge ru~orle zones i6o~g f~'att~, an~ along bedding zones within the limestone bed~. 
Therefore, if  mining supplied fractm-es reach is03 the mgm drainage areas witM, the d~c~te, these 
would provide additional water ace,s into the mining zone following abundant water flow in the 

drainages. 

The Arizona Water Company at Superior picked up water at three points in Queen Creek ea~ of 
the town of Superior, for distribution to the towrt of Superior. From 196.2 thru 1970, they 
collected 25-30 million gnllons of water per year. The water flowed from springs and rain runoff. 
After Magma completed their haulage mnnd in 1971 fi-om #6 shaf~ to the new #9 s h ~  cross'rag 
under ~ e  Queer~ Creek drainage, ~¢  stxi~gg driect ul~ and no w~.tex xao~ rum in Queett Creek 
except during excess/re rmtofFpeJiod$. /_n 1971, the Water Company ~rol|ected only 12.7 afiDion 
gallons ofwa~ex., and only "mhaor" water during 1972, even though winter and summer rain~ 
continued over the plateau. As stated above, investigations indicated th~ ~e  water itow has no~ 
been transfered to the underground workings along fault structure extensions and along bedding 
zones within the limestone units which crop-out in Queen Creek. 

Magma closed the mine at Superior in 1982 and allowed the water to fill all the workings t~om the 
5000 Level on up, from west to east. Magma then decided to reopen the limestone replacement 
division, serviced by the #9 shaft on the plateau,, in 1989. They found the water level had risen to 
above the 3000 Level iu their #3 rhea.Co, wi~.x¢ they irate]led pumps for dewatering the workings. 
By 1990, they were ~mpm~g 2500 gallo~s per raioute ~md had d ~ w a t ~  ~he F.~t Division down 
to the 3400 Level. BI-tP has sin~e pareha~ed Magma C.oppe~, and r~enti~ etosexi the operations 
at Superior. The present East Replacement Division workings will ngdm be ~ with w~tcr. 
The intra-eomaeeted vein workings to the west will also be fl~ed with waker as before. 

The temperatures found in various drill holes and at the Magnm Mine are listed in Table vm-1 .  

-3- 



The gradients have been established for the intervals listed and then used to calculate the 
estimated temperature (* F) at the various depths. 

Table VIII-1. Temperature (* F) in Drill Holes and at Magma Copper Company. 

Hole No. *F Readings Calculated @ 4000' @ 5000' @ 6000' 
gradient/100' 

A-2 115"@3000' ;126'@4060'  1.04" 125" 136" 146" 
A-3 118"@3000'; 156"@5500' 1.48" 133" 148" 162" 
A-4 164"@4500';184"@6650'  0.93* 159" 168" 178" 
A-7 128"@3000';174"@6000'  1.53" 143" 159" 174" 
A-8" 112"@3000';131"@4440' 1.32" 125" 138" 152" 
A-9 112"@3000';136"@4830' 1.31" 125" 138" 151" 
A-10 114"@3000';126"@3930'  1.29" 127" 140" 153' 
A-11 112"@3000';137"@4750' 1.43" 126" 141" 155" 
A-12 112"@3000';147"@5690' 1.30" 125" 138" 151" 
A-13 111"@3000'; 131"@4500' 1.33" 124" 138" 151" 
A-14 110"@3000'; 142"@5450 '- 1.31" 123" 136" 149" 
A-15 110"@3000';122"@3725' 1.66" 127" 143" 160" 
DCA-1A 121"@5173';151"@5600'  7.03"T NA NA NA 
DCA-3A114*@3000'; 138"@4975' 1.22" 126" 138" 150" 
Average 112"@3000' 1.32" 125" 139" 152" 

Magma 109" @ 2000L; 152" @ 4800L 1.54" 124" 155" 171" 

! High gradient, not applicable. 
• . , , -  . . , , ,  

Exempting the holes A-3, A-4, and A-7, located west of the Devils Canyon Fault, and DCA-1A 
located north of the State Highway 60, the average gradient in the sulfide zone is 1.32" per 100 
feet below the 3000 foot depth. Thus, at the 3000 foot level, near the top of the sulfide intercept, 
the temperatures expected range between 110* and 115", with an average of 112*F, while at the 
5000 foot level, the average is 139"F. Working in such temperatures would necessitate the use of 
refrigeration cooling, such as used at Magma, where the average temperature exceeds those found 
at the Superior East sulfide zone. 

-4- 
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Figure I A - 8 - 3 9 7 8 :  b o r n i t e  - l a v e n d e r  b l u e ,  c h a l c o p y r i t e  - 

l i g h t  y e l l o w ,  u n k n o w n  - l i g h t  b l u e .  
Widtn of image = 665 ~m 

7- 
Figure 2 A - S - 4 2 0 2  : p y r  [ e  - l i g h t  y e l l o w ,  c h a l c o c i t e  - 

b l u e ,  b o r n i t e  - l a v e n d e r .  
Width of image = 665 nm 

_ 7-2~- 
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7- 
Figure 3 A-8-4253: bornite - lavender, chaicocite - blue, 

digenite - dark blue, unknown - light blue. 

Width of image = 315 ~m 

FigurZ4 A-9-4449: pyrite - light yellow, chalcocite - blue, 

bornite ° lavender. 

Width of image ~ 665 ~m 
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120 UNIVERSITY OF ARIZONA BULLETIN ~ THE SUPERIOR MINING AREA 121 

P L A T E  XAI  

A.--Deep- level  chalcocite (light) and bornite (dark) ,  Cigar-shaped bornite 
areas show pronounced parallelism. Between bornite "cigars" is a sub- 
graphic intergrowth of chalcocite and bornite. It  is believed cigars are  
skeletal  crystals of bornite which were  first to form. With a decrease 
m iron content, remaining mater ia lz  in solution separated out as I~mul- 
taneeus deposition of chalcoclte and bornite. 2,000-foot level, 15 x-cut .  
(x  le0)  

B. - -From same section as A. Some of larger bornite a r e a  a re  crossed by 
i r regular  veinlet* of chaleocite. With further decrease in iron content, 
conditions were such that  only chalcocite deposited. Solutions deposit- 
ing chalcocite had some replacing action on bornite which took form 
of veinleta. The~e veinleis lack continulty and regular i ty  of supergene 
chalcocite ve/nlets and do not follow cracks and gangue boundaries. 
All the chalcocite Is believed to be hypo~ene. (x  ~L30) 

! 

! 

Plate  XXI- -Pho tomic rographs  of Magma ore. 

"4 
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X SUMMARY ANDCONCLUSIONS 

The Superior East sulfide zone has several positive attributes: 1) An above average grade of 
ntin~ali~a~ion in a form for b o J ~ - n ~  med~ods, 2) a reJatJvdy ele_~n bomit~chalcocite 
mi..-~ralc~g:y with eb, alcopyfite in the low~ levels, and 3) an open-eyed ¢xm!Rgurafio~ for 
expansion possibilities of  the mntmgc ~ d  grade. 

The negat/ve t~ctors iac/ude the depth to the zone, the higher temperautres, and the amouat of  
schist which is unstable in most workings. The under-lying agreement terms are onerous. 

The native copper zone to the west is also attractive for its simple metallurgy and the probable 
extent of the mineralization. The negative factors is primarily the depth, potential water problems, 
and the land situation. 

In conclusion, the property is one that holds promise in the Future. as the large open-pit mines 
become deple~texl in the first quarter o£the 21st cetttu~. HRvittg fftc tonn~rade now 
~ e d  and the extention probab~tieS. ~e~  two deposits may provide ~e fl~gship for a 
~ubstantial enterprise. 

/D -]- 
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ROTARY 
4076' 
CORE 

I 
4230' 
Tr~ Cu 

I 

I 
o.~,5 % 

Cu 
4~i5 ~ 

I 
0.18% 
cu 

4830' 
o.~2 % 

4 9 4 0 ' -  

A-2W 
Collar Elev. 4305' 

/i ,6- . 

I00' --" . , 

I 

< l/l 

/ 1  

500'-- h ' 

V',, /I 

I 
(Hote A-2)I 

/:.~ 
/:'..[:, . 

f ~,." ~-?..S:".. 
3 9 0 0 ' - - ~  

", '-I 
4 0 0 0 ' - -  ~'- ',,~ , " I 

_ . ~.',~-.~ 

'-, £. ~ % 

4 5 0 0 ' - -  - .~, :to:: ..: . 

~ I  ~" t "" Z 

4940'T.D. 

Dacite 

ASARCO DRILL HOLE A - 2 W  (Wedge)  

Hole wedged from previous Hole A-2 .  
See map no. 2486-E  for units above 
5920 feet. 

Wedge at 4250 feet. 

CORE: 4 2 5 0 - 4 9 4 0  feet 
Longyear TRK-44  
NX Coring 
April 19-May 17, 1972 

Whitetail Conglomerate 

5920' 

Tertiary Quartz Monzonite 
porphyry grading downward into 
sheared and brecciated porphyry 
with schist inclusions. Decreasing 
schist to fault. Catoc last ic  deformat ion 
(leached capping): 

- fau l t  4276L4289 '-@10°-55 ° 
ox. 4317'base of Oxidation suit. 

Pinal Schist with dikes and masses 
of porphyry{ numerous sheers, 
gouge, & fault zones.Through going qtz veinlets 

-shear zone 4486L4512'@ 4- :50 ° 
As above,end of chelcocite films@ 4-550' 

fault 4613-4622~@ 700-80 ° 

Pinal with very minor porphyry 7 broken, 
through going qtz veinlets. 

- fault 4850-4854 --@ 45o-60 ° 
Pinol wilh some dikes & messes of atz 
monzonite, sheered,general crushed 
appearance, increased sulfides 8~ specularite. 

NOTE" Individual assays for the hole 
is found in Assay Report, 
dated May 26,  1972. 

T I S, R 13 E. 

NW ~/4 NE '/4 SE ~/4 of Sec. 22 

GRAPHIC LOG 8~ ASSAY RESULTS 
of 

DRILL HOLE A - 2 W  

SUPERIOR E A S T  P R O J E C T  

GILA & PINAL COUNTIES~ ARIZONA 

SCALE r ' = 5 0 0 '  
J.D.S. ,July 8, 1972 
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19: 9 '  

0.03 % 
Cu 

2968'  

0.11% 
Cu 

3 5 9 2 ' .  

i 
o.o~% 

Ca 

1 
3904'  

1 
40T6' - 
CO R E 

O/o 

4 2 ~ 5 '  

0.50% 
Cu 

1 
4513' 

A-2 
Coll~_r E l_ev. 4303' 
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t 0 0 '  

1 1 ,  

I b  

- -  "4 .~ 

500' -- 1\ 
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Docite 

ASARCO DRILL HOLE A - 2  
Rotary: Surf~ce-4076 feet 
with spot cores at 2559-2574 

3540-3550 
4075-4076 

Mayhew .'3000, air drilled 
january 13-February 7, 1972 

8:')'~'- 6 7,~' hole. 

Core: 4076 ,452 I  f e e t  
Longyeor TRK- 44 
NX Coring 
March 4-18, 1972 

I 

-I 
VITRO ,,,,i 

_~ " ."J ( 

) ! , : : i  
7 -I 

2 0 0 0 ' ~  

• I ..~": ~"~:" i l . -:,? 

2,0° , - : / : :~ . : !  
, ...: -.'.. .~ 

"~ . ' ~  .:".1 

C3::: .':-I 

- ~ . : i " © : ! 1  

-- {..:..> . 

.ooo._ ;  joil 
. "  ~ :~':I 

, %  ~ o  i 
I 

?. " , .o : :  I 

~ ' ~ . . ~  
\ l l l tde ?~ W 

~ 0 0 ' - -  • T ~ m  ~ l  

- -'..:'.'.C]: 

- ".;~'..:d.:- 

13.'.30' 

Earlier Velconics 

2020' 

Whitetail Conglomerate 

lifhlc tuft, mudstane in upper 
portion becoming more mas- 
sive ~onglemero'ric in lower 
partian. Closts of sc, db,(l 1'zite 

porphyry. 

.One zone with predaminont 
Tqm porphyry cuttings. 
Slide black ? [ 3459 ' -3540 ' )  

i:>j:7:Ti: . 
• . . . .  

3920' 

. . . .  ~ \  .",,~/-, Tertioy quartz monzanite • 4 , 0 0 0  ".-~ ..~. ",," 
" / ~...,, porphyry grading downward .. 

t "~ ,  - - ~ into sheered ~ b r e c c i o t e d  
-~ -.:%'~'--{ monzonite with schist. Several 
| 7 ,  ~ ;', sheer zoneslwffh schls~. & min- 
i -  ~-~ . .~ i  erporphyry below.Cotac|ostic ~' . 

. "~.~ v.~ ~&4~ deformation (leached Cappino). 

~'~f~---~ " - O x i d e  I ° - 350  ,<:<. = ~ -  fault  4288 4295 ¢,f~;,~,= @ 0 

|~."~.~- '~ Massive PinaI Schist with dikes 
--~, k~\. ">~ 8, messes of quartz manzoni+e 

S &~h '~ '  ~ I porphyry. Through going ~ltZ. verniers. 
i~;-b,'~i ~ o o ' - - ~  
452t': T. O. 

NOTE: Hole lost w/corebarrel & rods 
in bottom. See Hole A-2W 

. . . . . .  (mop ~ 2486-F) for wedged 
hole. 

Individual assays for the hole 
ore found in Assay Report, 
doted March 24,1972. 

~.? 

T I S, R 15 E. 

NW ~/4 NE I/4 SE ~/4 of Sec. 22 

GRAPHIC LOG 8~ ASSAY RESULTS 
of 

DRILL 

S U P E R I O R  

HOLE A-2  

E A S T  P R O J E C T  

GILA 8~ PTNAL COUNTIES, ARIZONA 

SCALE I" • : 300'  
J.D.S. July 8, ]972 

2486-E  - 
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DAC~TE 

o ° 

3500 d -:.-; 
t 

ASARCO DRILL HOLE A-8 

CORE. Surface- 1971' NC 
1971-5197 NX 

5 ;97L4907'BX 

Joy Manufacturing Co. 
.day-22 

Surface-1971' - 
Aug. 8 -Sept .  15,19"Z6 

day-22 Heavy Duty 
1971'- 4 9 0 7 '  T.D. 
Sept  IG -  Dec. 29,197G 

NOTE: Cas ing /,e, f f  in  hole. , 
II ft. of 4 surface ('0-II "], 
523 ft. of NX (Id4B-1971 ], 
G97fZ o f  BX (2500-3/..97) 

EARLIER VOLCANICS 
Andesite-bosolt flows of 15-50' thickness 
with rubble and/or oxidized tops. 

foul f ,--~ ="~ F 3774-37 Tr' 
2 2 9  ppm Cu 

3879' 

4 0 0 0 ' - - ~  " 

/.57' N Cu 

, \ ~\\.. ; --~5.~5,_._~oo- 

i I - '  
, ' . ,  . . \  

- -  4 9 0 7 ' - - - -  
4907'T.D. 

WHITETAIL CONGLOMERATE 

i 
Sandy to gritty lenses and matrix with tu,,~0ceous lenses, with clas~ 

Of pre- Whitetail units. Minor Cu °. '[ 

22T3-2400' Muddy light brown to light green motri× 42 °/o. i 
Ctasts: 95 °/o SO, 5 °/o P~ qtzite, i 

2400-2850'Mediumgreen to green-brown matrix 30 ° /o 
ClOsfS: 77% so, 2~ % db, ~°/o D'C otz ire. •. ! 

2850-:322G' ~edium brown to red-brown at base,matrix 25 °/o. 
Closts : 56°,/o SO, 20 °/o db, tZ~ °/o SChultze and porphyry, 

~°/o p£qt:,ite, tr "I'bx. (numerous olt.closts) 

-3226'  

SLIDE BLOCK of Pinal Schist intruded by Loromide granitic at)lira. 

Altered 9nd hereof te rap oced schist breccia,with minor gouge 
and ' mah'ix zones.Oxidized with t~. Cu°(Leoched Copping). 

i ,  

- -  ' " "~  *~ E~3sol fault and gouge zone, oxidized,sliekensides. @ 15 o- 20 ° 

I ~ 3 8 7 9  ---=..= P l N A L  SCH ]ST, cut byLaromide biotite ~Idspor porphyry (Lb#D) 

~ .... \& "Top portion Oxidized with ~'eOx and containing remnant chalcocite 
~ ' " - . ~ \  q.s.v, in quartz-sericite olterotion. 

Lbfl) at 3879-3885 ' i s  a 30°dippln? structure with gouge at 
!'op and bottom. 

Sulfide zone is variably offered with quortz~-sericite bands ~olIow- 
• ing schistosity at IO °-20°and cut across Of ~)°-GO° Bonds 

also cut Lbfp. 

q.&v. MineroliZO'T, ion, dis-J~minoted and thin veins. ~ollow schisto~itv nnd 
ca  . '  . . . . . .  Cut OcrOSS Ot 60 . Most quortz-sul~ide veins (n~v % n,,t n ~  o 

-- ~ Chotcoclte =s morn.co,per sulfide.to 39,~8 w.here bornite oppear~ 
aria becomes aommontDelow witn contmueo cbalcocite. 

*, q . s . v .  
__~ ~, .~ ~ SchiStbomite.contoin,J numerous.crushed-gou~e zones with chalcoci .*e- 

MinorDyrite throughout with trace of Cholcopyrite oppeo~ing at 
bo~tom of hole. 

/VOTE: Indiv/e'uol o~soys ale found ln 
Assay Report dol~d Feb./G, 1,92"7. NW '/4 

GRAPHIC 

T. 1 S., R. I3 E: 
SW V4 SW V4 of Sec.23 

LOG 8= ASSAY RESULTS 
of 

DRILL HOLE A - 8  

SUPERIOR E A S T  PROJECT 
P1NAL COUNTY, ARIZONA 

SCALE 1% 300' 
J.D.S. Feb. 19"77 

MVK 248G-K 



A - 9  
Collar Elev. 4 6 2 7 '  
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i s4  
ppm Cu ~ ~ l 

ASARCO DRILL HOLE A - 9  

CORE: Surface- 2357'  NC 
2357'~ 3624'  NX 
3624'- a,903' BX 

T.D. 

Joy Manufacturing Co. 
Joy-22, Heavy Duty Rig 
Jan. 7-  May 4, 1977 

DACITE NOTE: Co smg left  m hole: 
/ 0  of  4";- Surface -/(2" 
4 6 4  "of NX;  18~3." 2357"  
SB6" o f  ~ x ;  3 0 3 ~  %3624" 

1500' 1478' " " , 
(1502- i522  Cross-fault • ~ ..... 

- ~ 7 , ! 4  zone at 70 o ) < 

' / /  ~ /~l E A R L I E R  V O L C A N t C S  -~ ~ ' ~  " 

AndesltiC - OOsoIf flows~ 5 ' -  45' track, with few I00 ' -  ,.CO' thick 
units, separated by rubble and/or  oxidized tops. 

i~ 1 . Cross-fouit probobl~ has around lO0' feet of vert ical of fset,  with 
F "  ~ dominant horlzontai component ( -  20  o silcl~.enside,- ) 

W H I T E T A I L  C O N G L O M E R A T E  

CIQsts, few amp & blk qm, set in sandy, gr i t ty ,  granular, 
tuffaceous matrix. Minor Cu °. 

2194'- 2 6 0 0 '  M; 19 °/o brown to tan and green brown. 
ACP;97 V2~osc, 2 I /2% db 

2600 ' - 2889 '  M: 23 % ,  brown tO green brown To green 
~CP: 65 °/o so, 250/0 rib, i0°/o pt~ qtZ &Pioneer, 

sandy-grit of db ~ gr aebrls;) w/ frest~ water Ires unit) 

2917'- 3 0 0 0 '  M: 17 I /2 % ,  chocolate to 43ork brown 
ACP; 54 % sc, 4,5 |/2 °/o Schultze gr,  I /2  °Io rib. 

3000'- ~275'  M: 17 % dark Orown iv/reCiOish COSl 
ACP; 650/0 so, 2 1 %  rib, i i °/o Schuitze, 
• " ~°/o 6qtzde mmorleocned clasts. 

S L I D E  B L O C K  of M - I A  Type. Lqm w/ cl~illeO borders intruoin(J 
p6 schist. Both cut by qiz veins. Totoll~ ox,o~zeo. Broken w/10-  
~0 °/o red-brown "adobe" mnfrix. Rests on q-5 °/o shp surface. 

S L I D E  B L O C K  of A-- 2 Type. Broken, sneerer, c~ouc~y, brecciote~l 
p6 schist w/ few arecciote(~ Lqmp ~lKes. ~.eacneo Capping" w/ 
rr to 2 % hmomte, minor cuprde 8, blac~ hematite above fauit cI 

:352t '-5539'-.  10°/o - 4 0 ° / o  nemchte oela~ f rui t  C~.or'z-ser,cite 
-- & qfz vetoing throughouT. 

I!~---~'---'~T--f 3682'-36£~3' basal fault zone at 10 ° - - f a u i t  F~ ', ~] 
j PINAL SCHIST wl minor gronlie oplite dikes. Minor hemati te, 

-J L %' / 1  . . . . . . .  | °/o - 5 °/o, mainly along schtstosity Cut by lnc ined breccia , l ~ / N  I 
56"7 ~z~.~. , - zones 8~ quartz-set |c i te bands w /  remnant choicocde (3'300) 

ppm Cu : . ] ~  ! also qtz veining ot 60 °. Schistos,ty changes across re,nor faults. '- 

j ,oooq,,k 
l \ ' &  k,7"/~ 4 0 4 4 '  Oxidized . - - 

4o44 

I , - ~ \ ~ ' ~ ' !  P I N A L  S C H I S T  wl minor porphyry'8, biotite feldspar porphyry 

( ~  - -  k~\\ \ l l~ qsv, qugrtz sulfide veins, w /  weakly developed quartz mosses, 

"" C U  -- ~ " Inten'se quartz-serlci te bonding subporal lei  to the 45 ° -  coOO"~{. " ' . 
l ~ * , , ~  .qsv zones & sut~p~ra/ie, to sc .h i s tos , t y  o, 5 o_ 30  o. 

4527  ' 4500'-- w . ~ ' ~  qsv 
- -  %'~tk~ , ' \  Brecc!o & gauge zones througnouI in s~mllor or|entotlon. 

059 % Cu 

46170, qsv 

l q s v  
023  % Cu 

1 
4 9 0 3 ' ~  4 9 0 3 '  T.O. 

NOTE: Ind/v/duol assoy~ ore foundm 
As~ojI Report doted May24~/97Z 

SW % 

GRAPHIC 

T. IS .  R.13 E. 
NWi/4 SWi/4 of Sec. 23 

LOG & ASSAY RESULTS 
of 

D R I L L  H O L E "  A - . q  



- 2 ~ '  %' 

A- IO  
Collor Elev. 4585'  

l 

,co 1 ?' ASARCO DRILL HOLE A-IO 

< ; Joy DrillingComp~ny 
Joy Heovy Duty H D - 2 2  

- Moy 5 -August :3,1977 
< November 15 - December 28, 1977 

5" rock bit surface-  I1 
v NC core i r -  24:37'  

. V NX core 2437 ' -  5417'  
~o --] < 8X core :3417'- 3 9 6 8 '  

{ AX core 3 9 6 8 ' -  4282 '  "11.0. 
"-1 DACITE. Medium ChoCOlate NOTE." Cos~fig/,eft l'n hole 

,'\ brown to dense orOnge ' ' " // of'~.5 surfoce-/I -] /-" brown tO olive brown /41'ofNZ 2296L2457" 
< v 222'of BX 3/95--3417' 

o/so 8Xfods from 3..=~5'0 '- 3968' 

Z~ 
--I 

V 

~ooo 

d- % 

-- ~" Froqmentoi  content increoses 
I', / /  

~500"-- V l l ropn~re  umt i468 ' -1492  
.o.o.. 
":- t~;'f Cr~stoi tuff,  Drown a top greding to grey ot bose 

, 

-- 1599 

" "~ EARLIER VOLCANICS. Dense green block GndesltlC-DOsoM fto~,s wLtn 
~3~dlJ'e~- tops, vesiculor~ Wltn mcreoslng reG GnG red-blocK c inder  

.' osh towords bose of totol  unit. Flows d ip .uo ~o 25 °. in@~iduci 
~r~4ts ~;f cmders.ond f lows vo ry f rom 70  -150 .,n. ~,a~cxn ess.  

-~,-.::~, ~.:1 

• .  . .  " ' . ' . ' ~  

21~4'-2~i7 ,Steep ongular sneor ln 9 cross fouls 

~ i  W H I T E T A I L  CONGLOMERATE 
, ~ ' ~ ~ ~ ) I  2158 ' -2250 '  M: 26 5° /odork  brown to qrey green, sonoy ~r, ,  

- - ~ ! ~ J  ACP: 51"5°/~sch , 59-5 °/o P~" sed , 5 °*/o P£'gr , 2.5 °/o db 
-I!.~:~. "." 1'I : ~% ~o~eozoic, (~ipping 5-~o ~ ' 

[ . ~  . ' ~  M: 82°/cqreen to qreen grey brown wltn tur f  ~enses t0 ° 
--':To/1 .. " • 2250' -259~'  ACP: 89Ulo E h ,  9 ° / o P g s e d ,  2° /odb ,  trGce of p~c,r snG 

[ Poleozo,c " 

':~;:~': ~ . "  2 ~ ' - ~ 2 '  M, ~_O~°/o~o~n to ~ree~ oro~n, sono~ ~r,~ 
2 5 0 0 f f  . . . . ACP: 71O/osCh,24°/odb,  4,°/oPgSe~,Gnd IO/Ol3OlSG ,,~tn 

.- . . tresh-wGter lime I 
_ j , ' < ~ .  ."l~ ( 2752'-2~14']  Mixture of hme~ s l I ts tone-mudstone Gnu t resn-wc te r  ~me 

• - w,tn 5 2 . 5 % q r e e n  Drown mofr lx (}nG.~r~t CT 6., C ~/o %on. 2C°/c, 
}.''I' .~_~d.{ Schuitze. border, 1t.S°/oob,  one, lU,/opt, s~d ct ~,c--~C,° 

- ' ] ' ~  (D t • 2UI4,' - 3575" M: ,9°/OGcrK tO reddish Drown, sGrlGy qrl t 
- ACP: 76.50/9 sch, 15°/odb, 6 '~°/oSCP'd-'z~ :, .: L t : rcP. ' .  

• ~ .  C~. 

,oooi :  
I 

| <¢~...I 

M-IA  TYP.~  5_~L 83%Dorde r  Schultze GnG 2 5 %  Schist ,n 25o/o m,~r~x 
of br ick-red sono'y 9r l l .  Hests on 15°-ZO o toutt sc r tcce  To lo l iy  
OXIglZeg. 

- -  39~' 

329o, 
m 2"?0/ 

] i qsv 

' - -  4282: -: ] ~  
4 2 8 2 '  T O. 

A - ~  TYPE %8 8toKen ono crusneo u.mts of Pinol  SChiST cLr oy 
Lorom~de blohte feldspdr Grid Loramlde block 0orpnyry.  Qtz-ser icLte 
OnO OlOtltlZOtlOnS Of un i t s  w i th  r e m n a n t  c u p n t e  d n d c h o l c o c ~ t e  
Totolly ox id ized Cut oy riot fouits. 

)" ( bosol fault zone at 20 ° } 
P INAL SCHIST Cut by o number of L o r o m l d e  quar t z  feldspor porpnyry 
oxidized and block porphyry  d ikes and si l ls.  Uni ts  cut by q u o r t z -  

~' sericite bonds with disseminated ond veto mmerohzot lon ot 
sul f ide 3 0  ° -  609 

NOTE." Ind/VldUOl ossoys ~re found 
m ASSAY REPORT dated 
Jonuory /,3, /978 

T.I  S. R. 13E.  
NWl /4  SE I/4 SE I/4 of Sec. 22 

G R A P H I C  L O G  & A S S A Y  R E S U L T S  

of 

DRILL HOLE 4,-10 

SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

SCALE I"= 500' 
O. O.S. don.,1978 

mn ~4B6- o ~cm 



A-II 
Col~or Elevanon-~C,~' 

"1 

L. 

4 

> 
,,a 

- -  ,A  

500'- 
. j  

'p 

-/ 
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IOOO' - I 

i 
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~ / 4 5 ~ '  

. 

"" . . • , "  
.,,,~,~,_.- . 

re ( l  "" , 

- !.:":.::-' '.'-I 
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//.; 

2500'- ~::~.:'f," 

100' - 

. : , ,  : . -  : 

a • ~  . ' 

i ' - ' 

~oo '_  1 - - - ,'e.,ve> 

3 ~ 0 ' ~  5492' 

- 1 ,  

DACITE 

E A R L I E R  VOLCANICS 
,-%ndes~tlc bOSOIt f lows of 6-283'  ,n m~cKness 

with r u o b l e  or  o x i d i z e d  tops. Lower  flow nas 
187'of  red  ost~ u n d e r l a i n  By 96 '0 t  blue bioc~, 
basa l t  of "O lberg  osh 8~ Blue Basa l t " type.  

/.- 220/-221~" Cross-foul/Zone @ 7.,0 ° 
22/5' 

A S A R C O  DRILL  H O L E " A - [ l  

OORE: Surface,-25801 NC 
2 5 8 0 , - ~ 7 7 2 ,  NX 
5 7 7 2 , - 4 8 5 7 ,  8X 
4 8 5 7 - - 5 1 7 5  AX .... 

Joy Manufacturing Co. 
Joy-22,HD , 

Surface-5175 
8 / 2 / 7 8 -  6 / 2 0 / 7 9  

NOTE." Ces/ng /eft m ho/e 
/37"of  4 / Surlace ,/O-/.F7~) 

2dSO:of WX Casing (30'.2d80~) 
8 4 0  of BX Casing(2932:5772') 
//02'O/ A X Cos~no,/e ,~X Rods, _ 

/~755-4~5P) 
O'nc/ud/ng Dottel El b//j 

W H I T E T A I L  C O N G L O M E R A T E  
Sandy  to csr,tty ma t r i x  lenses,v,~tl~ lenses of  

t u f f a c e o u s  m a t e r i a i ,  conta in ing c l as t s  of 
p r o - W h i t e t a d  units. Minor Cu °. 

2 2 ~ 5 - 2 6 0 |  re(~, muC~d~ brown w/greemsn m a t r ~  35 °/o 

ClOst$: 98 Vz so, | (~b, V2 Scnultze 

2601 - 2 6 0 7 '  t u f f  bed 

2 6 0 7 - 2 9 6 0 '  aar~ Drown t od~ r t yg reen  motnx  24 °/o 

C las ts :  77sc, 18 Clb) 5 Apache  

2 9 ( 5 0 - 2 9 9 2 '  ~n(~) grit w/sOn,st ~ (:tlooase cleat, S 

2992 - 3Q60~ mu~zeo brownmotrlx 32 °/o 

CIosts 4 8  ~ c h u l t z e , g l s c ,  7~b, 5 Aoocne 

~060 - 3 4 9 2 '  GarW re(~ tooron~3e re6 mat r ix  ~9"0/o 

Clasts- 73 so, 2 0  ~b,  7 Scnu l t ze ,  tr.,&OQChe 

S L I D E  BLOCK of ~,oo, Sc.i~,,n,~,,ae~ o~rom,~e 
b~ot~te telasC)or parpnyr? & O~or~Te OOrOr~fry (,~ikes 

~ r e c l  ~ ,  r ~ e m o t l l e  r e p 4 a c e o  ~ O u g e - O ~ ,  Z G r t e s  ~ t ~  

. . . . . . . . . . . .  , C , '~  ' , - : x , d l z e d ,  l e a c h e d  C O O C ; n C .  " . . . .  

q 
) 

 ooo'4 ', 'I 
I 

,I 
% 'i 

~ 4 2 6 2 '  

29/" I 

0#0 % Cu 1 ", ",'~t 

t 
• J , , , - : 4 ,  

533' > 

I I J;% C • 

• , • / /  
5000 ~1;~ 

bl /b 
5t75'TO, 

i, |L ~ 

;~)(PC,, ~ ~"~ O ~  

qs~ 

qs~ 

qs~ 

q : , v  

q s w  

q s v  

q s v  

J<~ so/ t,d/t ~ youge, oz/d/zed, M/cxens/de,@ /'5-20 ° 

P I N A L  S C H I S  T ~ t  07 ~a~,~e ~,o,,*e ,e,~s~or 
~,or pn~.r y dLkes. 
TOO o o r h o n  Ox id ized ,  leocneo Capplng, w/oxiGizeO qsv 

Zones, tr na t i ve  copper remain ing,  proBaBLy o moved 
b lock  ~n pOrT. 15° fou i l  zone @ 4 2 6 0 - 4 2 6 2  ,s ox,de- 
s~if~de contact 

Suit~cle zone c o n t c m s  a issemmalea  p ~ - c c - b n  (~ 
qua r t z  - su ihde  ve ins  (py-On) in quar tz -ser ic~ te  
o~terea wollroCK, bO ntis, c~ Breccia zones, cjenerally 
at t coo ° m c h n o t l o n .  

/VOTE : Ind/v/duo/ osso2.~ ore found/n 
Assay Report doted duty/5,/.97.9 

NW ~& 

G R A P H I C  

T.I S. R. 13E. 
NWV 4 SWt/4 of Sec. 23 

LOG & ASSAY R E S U L T S  
of 

DRILL HOLE A-II 

SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

S C A L E  I"= 3 0 0 '  
C.D.S. Aug ~979 



A-Ii 
Caller Elev 4608'  

ASARCO DRILL HOLES 
A-12 and A-12-A 

2500' 

~ o d  

-....:jC:::~'-" 

2750' for A-12 

W H I T E T A I L  
CONGLOMERATE 

(see Hole A- l l  for 
details) 

A-12 Dyne-drill,Thompson & Associates 
Jan. 14,1980 - March 5,1980 
NX 2750 - 2879 ( terminated ) 

A-12 N o v i - d r i l l ,  Chr is tensen (Boy les )  
March 12,,1981-- June I, 1981 
NX 2879 -4217'  

(All above with Joy Manufacturing Company drillers ; 
see log sheet for spot cores ) 
A-12 Joy Manufacturing Company 

June 2,1981 - November 10,1981 
NX 4217'- 5085' 
8X 5085'-5724'T.D. 

A-12-A Joy Manufacturing Company 
November 1t, 1981- December 19,1981 
Wedge hole, BX 4095'-- 4240'T.D. 

NOTE Casing left in Hole A-12,2185'of BXcesmg 
( 2900-5085 ), and wedge of A- 12-A set 
at 4095' (bose) 

SL IDE  BLOCK of Pinol Schist intruded by Laromide biotite feldspar 
porphyry dikes. Altered end hematite replaced gouge-breccia 
zones with minor native copper. Oxidized, leached capping 
( A-2 type). 

~ f O 0 0  I 

4500' 

5000' 

577' 

I~7a,6 

509' 
at 

046 % 

4050 ,2-4070.2 Basal fault, breccia, gouge 

- K.O.'P. 4095'  for A-12-A 

~ .  o_~!~ OXIDE 4F7{' 
g~--2PTDE . . . .  

PINAL SCHIST cu, by Laromide feldspar 
porphyry dikes at 4.5°-60 °. 
Top portion, 4070'?- 4171', oxidized with 
some breccietion and faults, some oxidized 
remnant cnolcocite end native copper. 
Sulfide zone contains disseminotea 
py-cc-bn end q tz -cc-bn veins, 
changing below 4750 to qtz,py-cp-bn 
veins and below 5050' to qtz-py-cp 
veins decreasing with depth. All in 
variable quartz-sericite alteration veins 
and halos with some K-spar type 
below 5500'. Numerous breccia and 
shear zones throughout. 

(5175'T.D.) 
(A-J{) 

For complete graphic log and 
assay results of hole A-II 
see mop number 2486 -P  

l 

l 
I 
I 

I 

I 
I 
I 

I 

1 

I 57 .57 '  -- 

2 4 7 '  
Ot 

0.11% 
I ~. 

NOTE: 

~,-\?. 

Individual assay for hate A-|2 and A-12-A 
may be found in assay report dated 
January 15, 1982. 

NWY4 
GRAPHIC 

T. 1 S.~ R.15 E. . . . . . . . . . . . . . .  " ...... 
NWJ/4 SWY4 of Sec.25 

LOG & ASSAY RESULTS 

OF 

DRILL HOLES 
A-12 and A-12-A 

SUPERIOR EAST PROJECT 
P I N A L  COUNTY,  ARIZONA 

SCALE 1"= :500 '  
J.D.Selt don.1982 



A-13 

Col lar Elev. 4728' 

lob ' -  b 4 j 
"4 

_ IX t/  

500'2 ,~ 
-I 

b 

V 

"4 

iOOO' -4 

15OO 

I 
A 

1 
t'4 "I 

DACITE 

ASARCO DRILL HOLE A-13 

CORE: 

t 

V 

"-- Z-I 
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' 't h l , ,----~, EARLIER VOLCANICS 

2036' 

Surface - -  10' (6V4 RB) 
10' - 2363 '  NC 

.2365 ' -  4 6 6 3 '  NX 

Joy Manufacturing Co. 
Joy-36, TM. 

S u r f a c e  - 4 6 6 5 '  

Merch 8,19SO-Sept. 8,1980 

NO TE : Casing left in hole 
4": Surface -I0'  (w/ca p) 
NX- 1723 ' -2565 '  (640') 

Andes~fic basalt flows with ox id ized fops, o u t o b r e c c i ~ s t i o n ,  
All  portions generally fractured. 

WHITE TAIL CONGLOMERATE 
I I  I I  

I - 4  suba~guksr ck~sts set ~n gr i t l~  -sandy motr ix .  
Minor Cu ° below 2 2 5 0 ' ;  t u f f  lense @ 10 '~- 15 ° ( 2 0  90')  

" ' 6 ~ . "  ."! I; .XYT ' .. 

- - t . ;  . "  • 

20 36'- 20 70' M : 35%,mea l .da rk  brown, redd ish  cast. 
A C P :  65 % ;  100 sc 

M : 2 ~ %  , g r e e n g r e y  to green Drown. 
A C P :  79 °/o; 88  so, 12 db 

M :  15 % ,reed. brown to g r e e n  brown 

ACP- 8 5 " % i  70 sc, 28 d,~, 2 p£  se~. 

2070'-2285' 

I 
: .... '.-..~ 2600'-5071 

j ~ 3 0 7 t '  
". ~, - - '  A - 2  TYPE SLIDE BLOCK 

M : 20 % ,  red brown. 

A C P :  80 %;95 sc,Sdb 

at P~no~ Schisl cut Dy n~gh 
o n g i e o q l ' z - s e n b o n ~ s w / l - 2 %  hemohte l~mon~tew/numerous 
f la t f ish  b recc~  & gouge zones throughout. 

{ 3 2 4 2 L 3 2 6 0  ') F latnsh b recc ia -gouge,  poss~bly basal rGull zone 

--;, g~:,< 

i 40oo'~ , -< i 
~\ "4 

4 0 , - 9  

h33~o~3~/- 
' \ 4 Q 6 2 .  / 
I 
i 

16o/'@ o.os~ 
I 
I 

I 
L__ 4663' 

PiNAL S C H I S T &  M O N Z O N I T E , : : . - ~ . .  ~ : -~ . : :  :--.~: : 
c~O~g} IO 347i ,  Gut Cit Cut Dy varlGote quar tz -ser tc~ t~ , -gu inde  

~orox~d~zed) bonds ~n overall strong quartz-ser ic~te 
CX~OIZEO-~4~, alteration. B a n a s & b r e c c { a  zonesgeneral i~Gt steep, 

qsv • . . . .  

! " - _ ,  I 
1, "" '&'l 

- ) ~N 

a u u  1 "  \I,,\ 1 
- '1  

• I vl 
i 

4 A b63 "I.D. 

/VOTE " Ind,viduol assays are found in 
Assay Report (~atecl Aug. 5,1981. T.l  S. R. 13 E. 

- SWV4SW I/4 SE '/4SW V4of Sac. 23 

GRAPHIC LOG & ASSAY RESULTS 
Of  ~ 

DRILL HOLE A -  13 
SUPERIOR EAST PROJECT 

P I N A L C O U N T Y ,  A R I Z O N A  

SCALE 1"= 3OO' 
J.D.Sell Aug, 1981 
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D A C I T E  

.-. ~, , ~ u  DR!~_~_ , , O L E  A - 1 4  

ROTARY: 

CORE= 

NO TE- 

Surface - 1554' 
8": Surface-20' 
6": 20'-1554' 
CMX DRILLING CO. 

June 20,1980-July2,1980 

1554'-2891' NC 
2891'-5495' NX 
5495'-5758' T.O. BX 
JOY MANUFACTURING Co. 
Sept. 19,1980-March 9,1981 

Cos/hg  l e t !  m h o l e :  

7': Surface-20' 
.......... 4 ~/2": Surfoce-i554' 

NX: Surface- 2891' 
BX- :5750'- 5495 w/shoe 

.,£/2 sock Pof/Ioad cemeplplug 
set o /~000 :  

I ~r I ~ 

E A R L I E R  VOLCANICS , 
2000' 

Andesitic bos¢tt flows of,5 to162 overlain by oxidized rubble-  
J ' ~  breccia tops of 6'tO 60 for total thickness of flow units of 

~ 2 2 8 9 '  " " " .. 

~ o ' 4 - ~ : i  
Ji':::::: "/~: WHITETAIL CONGLOMERATE 

~'~ ~"--'~ '/2 " -  4 "  ClaSts set in gritty -sana matrix. 
~.'.'['~.-".~l Minor Cu°beiow 2700 feet. 

li..-:~:~:' 

z~O0O'-l~:. '.. : :. L 

M:5:3% ; dirty to tan brown. 
ACP-47 % ; 90 so, 8pC se~,Z p£,gr. 
M: 60 ~/~ ~ green tan to green grey. 
ACP: 4 0 %  ,60 so, 50 pC sed, I0 pCgr. 
M: 58 %~ org-red-tan greenish w~m pumice 

zone at base. 
ACP: 42 %;-97sc,  2 db, t p£. seal. 

.. M: 10.0/~ dark brown w/lense of fresn t ime- 
stone @ 2650' 

ACP: 90 % ;  85 so, 15 db,tr p~ sad. 
M. 20 % ; dark to gri~en Drown. 
ACP:BO % ,  56 so, 59 ~b, 5 pC seal 
M : 15 %;  me~. darkbrown. 
ACP:'65 %;  70so, i7Cb, 6pCgr,  5 ~.r. gr. 
M.20% ,armoire{=:;brown 
ACP; 6 0 % , 9 2 s c , 8  Lr gr,tr pCgr. 

2289'-2525' 

2525' - 2495' 

2495' -2577' 
i:©"}."/ -~!, .".:"' :! 

~. :~.:.:'~] 2577 ' -2728 ' .  
I * " " ' . . I  . -  

I..",~..::.:', 
2 7 2 8 ' -  5000 '  

3000 ' -  54.8 7' 

3487'-  5841' 

, : : . ' :  " ' : . ' t  
~oo' " ~ " :  i -i.: ....- ~ 

Ib±".:'::{ 

L/: ~.i::!! 

K~.: "~4 ! A-2 TYPE:SLIDE BLOCK of Pinal Schist w/al tered banns 8,~sorae 
q--" ~ { ~plite & qfp w/~31terafion-mineral. ALL OXIDIZED. 

. ' ~  ~ i 

4000 -m"-~.~-~-q BASAL FAULT ZONE @ I0°-15 ° (4006'-4015') ,  gouge -cx  
I-__.-:~-7',~ qsv 

j~\~ , CxIDIZED 
i 
~IILL., ":. q 

-4k, ~ q  PINAL SCHISTcu tuyep l i t i cpo rpny r~&quc r t z - f e~aspo r  
~.t'~'.:; ~i: qsv porphyry, all cut by s,eepdipping bands. :ont3,n-.. . .... 

-4 :'~. j i,~ ~ng v~r~ab~e .amoums otcnelcoc~te~ chaicopyr,te; ~ ;,~ r~re, Some 
( "-.',. ! hematite bands,pyrite increasing with depth. 

I / 8 " -  t / 4 " v n s  ~ n a r r o w  b x  zones w/co enc ,:~,-::. " 

4500'--  

) 

5 0 0 0 "  . '  

) 

6, 

Below 5,50" ', secon6Gr.~ K- fe.t~is.~3r..&. 9r.e~#~ ~_~c,~e--#.,.~,..~>.L 
became notic~Gbie co,'npcnent m SChist & cf~,po-rpnyry~ 
quortz-senc~te bonding with minor mmerc~ oecame scattered,. 

5500'~ 

s/ 

NOTE Individual assays are found in 
Assay Report doted Aug.lO,lgB;. 

l 

1 

] ' . I S .  R. 15 E. 

N LINE of NWV4 NE'/4 SEV4SEV4of Sac. 22 

GRAPHIC LOG & ASSAY RESULTS 
of 

DRILL HOLE A-14 
SUPERIOR EAST PROJECT 

PINAL COUNTY, ARIZONA 

SCALE I"= 500' 
d.O.Sell &ug. 1981 r, cvK-z,~6.,~ 



2 2 6 0 ' - -  

6 
Samples 
Average 

4~8 
ppm Cu 

2 9 0 5 - -  

A-Z5 
Coller Elev. 4628'  

IO0'- 

500'-  

|000'- 

1500'- 

20OO'- 

2500'-  

3000'- 
, 5 
,, Samples 
, Average 
I 
I 6 9 0  

ppm Cu 

I 

' 3338' I 

Samples 
Averoge 

116' 3500'- 
1 ppm Cu 

r~-=~, 5622 -'=-- o 
5670'~L_@'/s ~ c" 

5 4 7 "  
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ASARCO DRILL HOLE-15  

4ooo'- ~, ' ~| 
'l~J_ 

4217' ~' ~/- 
264" j f •. ' 

.-m ~ "  

, ",.-q;' L~,L'~,,~.~'~ 
0 4 1 %  Cu . ~ 

I 

i ---- 4481 '  45oo'-- 
l 218" 
, ® .~ 
I O,09%Cu ~" , \ ~ ' i  
i Ibl p,' "~,~ 
r - - -  4699  t ~ - - 

4699'T.D.  

Surface-li' RockBit 6'4" 

CORE"  I L - l l O l  NC 
1101-2029 NX 

2 0 2 9 - 4 6 9 9 -  BX . . . . . .  

DACITE 

JOY MANUFACTORING co. 
J O Y - 2 2 ,  Heavy Duty,.. 

Surface - 2 0 2 9 '  
Feb. 16 -Apr i l  6, 1985 
2 0 2 9  - 4 6 9 9  T. D. 
April 2 - J u l y 6 ,  1984 

. N O T E -  Casing left in hole. 
I I 'o f  4-" Surface (0-11') 
650 '  of NX (441 ' - i 10 r )  
529 '  of BX (1500 ' -2029 ' )  

with rubble 

WHITETAIL CONGLOMERATE 
Sandy to gritty to muddy matrix with closts of pre-Whitetoil 

units. Minor Cu" 
(23° 2"° 42)069 ' - 2502' green tan grit matrix 25%,Clasts: 99 ~-% 

sch, tr. qtzlte, tr.db. 

marker bed) fresh water Ires w/ash grit 
matrix. 

green brown to brown matrix 27%,Clasts- 
63% sch, 27%db, 8%qtzite, 2% p6 sh-lms 

" reddish muddy brown matrix 21%,CIosts: 
76°/~sch, 22% db, 2% qtzite 

reddish ~dobe to dark brown matrix 26°/o,CIGsts: 
65% SCh, 18%db, 16% Lr gr porp, I% pE; Ims 

~ 1512' 

, "~_ EARLIER VOLCA, NICS 
Andesite-bos~31t flows of 12-98 thickness 

or oxidized tops. 

~ 2 0 6 9 '  

~.-: ,i : -~ . (  

• 2302'-  2304' 
-xi.~: 
:~:~ 2~o,,'-~2o' 

'i 2520:'- 2720' 

2720' - 29 0 5' 
~ 2 9 0 5 '  

, ~ S  I 
~' 

_ 3338' Basal fault, subhorizontol, gouge-bx, 3334'-  3338' 

SLI DE B L O C K  of A-2,ype. Pi,,ol schist, altered, 
• oxidized leached capping type,with hemctite,speeulcrite, 

& some native cooper, gauge-breccia zones throughout• 

H I ST cu, oy minor La ram ide  b ioht~ 
, (Lb fp ) ,  d~kes. 

:~ ,<: PINAL SC 
<~ feldspar porphyry  

~ L ~ l _ ~ , 2 z .  Ox,OE _ 
i - ~  q,v SuLF, OE 

o'v . . . .  

; ¢ ,"1 qsv 

Top portion oxidized of very poor leached 
copping characteristics which continues 
to 3670' where the first 45edipping structures 

miD cp beiow 4200 '  minor  pyr i te throughout•  Zones 
dipping generally 30°or less. 

fauH zone 
"~o6z-w43 . . . . . .  

with cc-bornite is encountered. 

Sulfide zones of bx-gouge bordering qtz-sericite 
and qtz veins with variable mineral content of 
cc-.bornite,{qtz-sutfvetns qsv '; grad ing aownworG 

qsv 
qsv 

qsv 

NOTE. "  lndiv|dual essays are 
found in Assay Report  da ted  

Aug.24,  1984 

T.I S . ,  R. 15 E• 

NEV4,  SW 1/4., SW V4.of Sec. 25  

GR,~PHIC LOG ~ ASSAY RESUL TS 

DRILL HOLE A-15 
SUPERIOR EAST PROJECT 

Pinel County, Arizona 
SCALE" I'~. 300' 

J.D. Sell July, 1984. 
M VK 2486 -~" 
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% Cu 

2616' 
0.0/% 

- -  2748 ~/Z - -  
0.06% 

2850' - -  

AI-2  
Collor Elev, 4715' 

I 0 0 '  - -  h 

- ' 4  

V 

O. 7 %  S ° 

5 O O '  - 

I000' - 

1 5 0 0 '  - 

,4 
< 

t'- 
-q 

A DACITE 

V d 

> 

"7 
k 

• .~ 
V 

~ 1472' 

EARLIER 

ASARCO DRILL HOLE 

CORE, 

A I - 2  
S u r f a c e  ~ 5 ' ~  (6V4"RB)  

5' -i961' NC 
1961'- 28511/~ NX 
2851{/Z- 5612' BX 

Joy Monufocturing Co. 
Joy- 22, HD. 

Surface - 5612' 
Apr i l  1, 1 9 8 0 - S e p t . 8  1980 

NO TE, Cos/ng /eft in ho/e 

4", Surface - 5 '  (w/cap) 
NX: 1600'-1961' (561') 
e x - 2 4 2 0  '/2 - Z851'/2 

(411' incl udincj 5'NX E 
core barrel,bit, &shell) 

VOLCANICS 
- ~ /  ///IZL'AJ"~ Andesite besolt flows with oxidized tops, some reddish, some 

outobreccioted & gos bubbles. 

...u-~.~_J5-.. ~ 1780' 

~':>: '" WHITETAIL CONGLOMERATE 
- "' ' ~ )  l" 5" - closts of pre-Tw, subongulor, set in motrix of soncl 

• " " .  " ondgr i to fsome.  

2000 ' -  . ~  .~  1780'-1859' M ,50% red brown to gray brown 

- . ' .~ "  ACP'99 % sC(15°lo alt.~, t rdb, t r  pCgr. 
_ir:f~'~..~., '~ 1859'-2140' M:50 Q/e l ightgrey green to meal. brown. 

ACP~70 sc,5Odb, tr dsq, gr. 
- " ~. " 2140 ' -2322 '  M:25°/~ greenish browntolgt meal.brown. 

• >~,.~ -,~, ACP~ 60sc,55db~ 5dsq. 
- -  .~___~.. 2322 ' - 2605 '  M: 55 %,  brick red to odobe brown. 

2500. i . ~ .  ~ ACP;87sc, lZdb, lp~gr , , rdsq.  
2605 ' -  2616' M:55% , reddish brown. 

~ - 2616' ACP:99 sc, I p~gr. 

2000'-  

3000'. 

5t60' 
. qene fo / / y  

below 
0.10 % 

with some 
b o n d s  - b x  

o f  b e t t e r  
v O l u e s  

5612' - -  

3 5 0 0 '  - 

q 

S ' \ 

~ 3 

z~ 

5612' T.D. 

PtNAL SCHIST, oxidized, hemotite-speculorite, steep 
breccias, sulfides below 2709'. 

(2748V~'- 2794') Basal Foult Zone ~ fla~tish bx Qi~£1es i sulfides. 

PINAL SCHIST,, oxidized to partially oxidizeo to 29201 
sulfides to 5 0 3 0 ~ r e m a i n d e r  partially oxidized. Better 
quortz-sericite otterotion bonds in betterminerol zones. 

' " Breccios, steep ancjles throughout. Weak K-spor veining 
extends from 5 1 5 0  to en(; of hole. 

N O T E  . Inciividuol ossays ore found m 
Assay Report doted Aug.14,1981. T.I S. R. 15 E. 

. . . . . . . . .  SW-JA;NE V4SWV4SE V4~of-Sec. 25 . . . . .  

GRAPHIC LOG & ASSAY RESULTS 
• • n 

Of 
DRILL HOLE A]:- 2 

R-AWHIDE PROJECT 
PINAL COUNTY, ARIZONA 

SCALE I"= 500' 
I i '~ ~,~11 . I , , , - , ~  I ~ ; ~ 1  



A I - I  
Cal ler  Elev. 44520' 
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- -  V 

x/ 
p, 

J 

V 
• "~ 41 

1 5 0 0  VITRO ]~ 
: tu f f  

~ 1565' 

RAWHIDE PROJECT 1 

ASARCO /INSPIRATION JOINT VENTURE ! 

Hole AI - I  ." 

Rotary: S u r f a c e - 2 7 6 6  Feet 

Howard Turner Driil M~ster 

,July t8  - A u g . 1 2 , 1 9 7 : ~  
9."-" 5 5/8 Hole 

1 

Core  : 2 7 6 6 -  5 9 6 7  Fee t  = 

Boy les  C P - 5 0  
Oct. I  - N o v .  21,197:5 
NC and  NX C o r e  

Ear l ier  Volcc,n,cs 

2000'-~ ,. , .,. 

4 
~ . . .  ~ !  

. .~.~.. Whltetod Cc, ngiomerote 

Tr --1 °- .~f~."t Quartz-re,Ca Pinol Schist (65  % )  
Nat ive Copper  | / . ' -  "I ShOtze Gromte (55  % ~ o n d  minor 

, /  ~ ~,1 qtzGnc~qtzltemhgr~ttoc~c,rkbrown, 
~500- '~,  2 / . . ~  mucd~ to sllt'~ mal"rlx. 

q - .  ~ ~',-..J bcnlst -Gran, te Shale ~lock ~n Wh,teta~l Conglomer0te 

2 7 6 6  ,XX~."C ..[\J TotalN Oxidized. oron e-brown matrix. 

5 0 0 - 1 0 0 0  ppm Cu 4-.~k" z4\~ 4 \,.~'I Loner  ~. ; MGtrix ~4 °/e,. Pinol a3 °/o, SChult~e . . . .  15 °/o, q*-t*e 2 °/o 

¢ 3 0 0 0 ' ~  ' ~,~a\~t , . ' ' ' ~ . ~ .. 
--'--~--~0,@15' |~ : - .= "L - '~ : : l - - - '~5024-5046  Basel Fcu~t Zone 10° -50  ° ~ " ' " T E. - ' -  ,U?" " 

" I - -  ~ \g  ,~ ~I Brecoo of Schist and -Gromte) qtz-ser.~ote, oi.-) nema:.te ~eacned cav~ hes."upen 
° ' ~ - 4 0 0  ~ m  C- ] ~" "~ \ |  " mat r ix  Breccia, Totally Oxlalzed) red-pbrpte -block matrix. 
~ - ~  t " "  " J x \ \ \ : \ J  UpperZ /z ,M~ t r , x i 3%,Sch is t lOO~. lo :Lov~er  ' ~ , M c t r i x , S % , S c h i s t 4 6  % Grin,re 5,;  °./o ~,. ~, 

Ox "~" o .~ h o oxide • - - ' - - 3 2 4 0  q ~ 5 2 3 2 - ~ 2 : : 3 8 '  Basel Gouge Zone @ tO 

t i Pin°,  /mioor  r,=,tic op,,,,  .t:-mosco,,, e s ,is, 
l t s,"i ~ I Top oc,rtia~ c0,~c~o~.c ,'~.**,.,r~, ~he~ea, ~,ck~n~,~es 

0.14 o/¢ ...(,| '," J~ Inc~p~en +. qtz-sencde,  qt~ . . . .  vem~ets, magnetite vginluts Gnu .~ssemlnat,ons 

57 % ,  qtz~:e 6 % 

LO~ total s~.,iflde (0.5 % )  with high cnalcopyr,t- tcho,~,magnel~tm. 
Cu I (~ { ' BroKen ~ t h  throu§n going qtz re,mats, few Gpt~te ¢l~e!ers. 

~,~'~-~ I 
- - - - ~ - -  55P-9 j ~ i/T----5529-5532 rlign - ong leo (70°) Fa~it Zone 

I S~ / -I Final Schist w/mlnor apl,teln i i nt i 
l / :  ~I Cense-moss ive schist w /  c P e  q tz -ser lc te  s~eorec, q ts  veins 

J " ~  ~ ,  ~ I Cut by numerous shears and mlnordLkelets ofopllte andqtz~eldsaar 
0 IO °/o t ~ "  S " ~I Fractures with ca lc i te -o tun , te f i l l i ng .  

cu -FS ; I  - 

- * $967 '  !" ~ : 
5 9 6 7 ' T . D .  

Summary  of Weighted Avert,gas Ln Su l f ide  In tercept :  

...... 324.0-352.9~, 2.89~...e~t.,.~)~- ;~,L.,ppn'~,:C.~p4~m...P~,52..,~pm .Zn,.~,~,a,_3Lppm.~.,.. . . . . . . . . . . . . . . . . . . . . . .  

3 5 2 9 - 5 9 6 7 ' ,  ,~-,38 feet k.~ 9 9 0 p p m  Cu, t8ppm Pb, 57 ppm Z n , a n a  21ppmMo.  

3 ~ 4 0 - 3 9 6 7 ' ,  727. +eeL(~ ;14.5 apm Cu.'~-p~m ~b. 55~om : n .  ar, G 2~nm Mc 

T I  S ,  R I S E .  

SE I/4 SW I/4 NE I/4 of Sec. 2 5  

G R A P H I C  LOG & A S S A Y  R E S U L T S  
of 

D R I L L  H O L E  A I - I  

RAWHIDE PROJECT 
(ASARCO / ICC Joint Venture) 

Pinal County, Arizona 

_.- - S C A L E  1 " = , 3 0 0 '  
.JDS Jan.  8 , 1 9 7 4  MVK 2700- X 



Rotary inform¢tion 
from files of Superior 
Oil Company. 

Avai lab le  
A s s ~ s  

ROTARY 
2 9 8 0 '  
CORE 

4.27 ppmCu 

DCA-SA 
C011or EIev. 4625 ft. 

tO0' -- ,~ 

< V 

,. ,/ 

soo' "~ V 
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.& 
--V 
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~OOO'-- IX 
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4 
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V 
"4 

_ 

V " 
4 

~.I 

- v 1 

- -  V I~" 

V 4 ~ i  
1500'-- 

_ ~ - .  

) 

2.000 
I 

J 

250°'- :i~::::.:I 
i::....;'~::t 
:iii.!.iii-.L..:! 
!iL~,_~:::.;i. !.! ! I 
- . . . . - - - . ,  

.::.::.'(: :.:::I 
. . . .  - .  

. . . ,  . . . . ~ 1  

t : "  :"~': 
:: ,(;. :.:! 

-].::!7: : .v: 
:~ {: ..>:(' 

3000' "~ ' . . '  "' 
- - i : - : : : :  '::: 

:::":.':.:. ":1 

• " - ' ~  %'" " . 4 i  

k'" -': : :.'.'. 
- -  ." ":' '.~ . 5 2 0 4 '  

q " > i ~  ~ 

I '~;i-3370' 
-I:: .~L:: :, 

3 5 0 0 ' ~  ! 

I .'I--"I 
--I <_.i ,:;-,i 

I ° - 

q, 37oo' 

- s%:.Pi 
~ : ~ I  ,?.-)!,~, 

- , L . - - .  i 

4081 '  
6 6 0  ppm Cu 

4 1 5 9 " - -  

2 0 0 0  ppm Cu 
1 

4 2 9 7 '  
6 2 6 p p m  C,, 

4 3 9 4 '  
1225 ~pm Cu 

- -  4454  

I 
3 3 0 9  ppmCu 

I 
Ox,~,e 4 6 6 6 ~ 0 .  
Sul f ide t 

1250 ppmCu 
4 8 0 6 '  

I13 plpm Cu 
I 

4 9 4 8 '  

1 
106 ppm Cu 

t 
- -  5t.5 4' " 

ROTARY 

CORE 

DRILL HOLE DCA-SA 

Miami Copper-Superi0r Oil 
Surface - . 5 0 0 0  ft. 
Rotary-  mud 

• Me)' 7 -dune  21,1965 

ASARCO 
2 9 8 0 - 5 1 5 4  ft. 
Boy l es~.C.~-- 50- . _ 
NX Core 
duly 2 - O c t o b e r  16, t974 

NOTE : Core  b a r r e l  & ro¢ls los t  f r om  4150'  t¢ 4.338'. 
Hole cemented,  up tO 4 0 6 9 ' .  A.ne~ ho le  ~ S  
d e v i a t e d  ~t  4~ )89~ond  con t i nued"  to t e r m i n o l  
dep th  a t  51~4'. 

D A C i T E  

(No tes  in SOC h i e s  co not 
mennon v i t ropnyre or t u f f  
uni t ) .  

EARLIER VOLCANICS 

2 4 3 0 '  

WH 1TETAI  __ CO,NGLOMER ~&TE 

SlighTly muddy  to ver)' gr i t ty mat r ix  of f ine (;oPens wMh 
$ubongu,or  To subro~nded c losts)  l ~lg'- 2"me(:lium s ize.  

Mo th× .  re~ to mu(~Q~, Orown to chocolate brown et  bc~e, t8 °]o 
Clost.  S o h u l t z e  8I % ,  Pin(3I 16 % )  Q M. 3 °/o 

Visible amounts at  Cu e m ChOColate oro~,n mGlrl~.) 17 °/o 

C l o s t . S C h u l t z e  6 4  % )  ~no136 °~fo) Q M t roce.  

dark oro~n mofr~)15 °/o 

C',Ost PmoI 6 i ° / o .  Sq.hult/_.e 2 7  ° / o ) d b  7;/2 °/o~ C %1 4 ' / a ° / o  

d~rk brown tO red brown m a t r i x )  12 °/o . . . . . . . . . . . .  
Clost. P ino l  8 8  ° /o ,db7~° /o )  Q.M. 4 0 / o ) - ~ q t z i t e  l ° / o  

- :..,'?,..~,~---. 4 0 8  
- '~%-S,~ ,i ; SLIDE 8LOCK of c rushed ~broKen ~lnal Schist ~ Schult ."  C,.M ,G~rered. 

t~"¢'?'~ ,41~q' CLIP- ,  + 2 ' 0  ° ~ > ~ ~ ~  ~ >  --,v~ r -- -- 

" - -~~;4 . .  ! " . . . . . .  TL b r o w n - r e d  mQtnx')2C °/o 
' ' ~ "  ~ - "  " ~ 0 0 ' - . ~  ') Clast. P l n a t 9 7  ~/o,C.M. 3 ~/o 

I " - -  -- . . . .  4297' 
S_ LE 2~. - . " -  c- : : ' : c : c : ' . c  i v .-_'. - ~ 

" - - ' ~  4:394' 
-- i- ' "  - ' -1, T~ , r ea -o ro~ ' , nma t r , x  16 s/o. Clast.,~in~L 95  ° /o ,Q.M =., "'s 

! ' - ' ~ ; ' ~  4 4 5 4 '  

4SOb'-t: ~J/..:~,/-./., 

- I "  .. T:'.. " 
, T, F" - - 4 6 6 6 - - 4 6 7 0 '  FGuit Ga,,ge ~ - 20  c' CX;D_E . . . .  

--;-~ 'S~LF, DK . 
Scnu~tze Q.M ) orc,~en, re~ shear .'on~ minor pyrGe, cx tool] 

• " 4 8 0 6 ' - 4 8 0 9 '  Faul t  Gouge ~ 6 0 0 - 7 0  ° 

--~!ii!~j)~i . PinGI Schist w/mmorg, api , tesqu,r ts icafgc,a ,r ,c  sne(~re(; 

. ~ -  - - 4 9 4 8 ' - 4 9 5 5 '  Faul t  Gouge ~ ~" .55 ° 

5oo0'--  P ina l  Sch is t ,  oro~en ~ut mQss~e v~th tree p ) r i te )  some m a g n e t i t e .  
--/./'#~/" I ,~bundant 5p,cler-weI3 ¢aiclte f/lie, fractures. Tnro, gn ,crag q,;: verniers. 

/"/" I 
5 1 5 4  T.O.' 

Cataclast lc (moderc te~ faul t  shde of  Schu l tze  Q.M. ( teacheQ cacpmg'~ 
o l t e re~  ~ /s [Hca  MOOGmg)some c l o t  ~ ser~ci te, , ,orscD~e , ran,  , ,x ,d;Ze~. 

. '--L.-- 

T 1 S)  R 13 E 

SW )/4 NE )4 NW V4 of  Sec. 23 

G R A P H I C  LOG 

DRILL 

SUPERIOR 

GILA & 

d.D.S. 

& ASSAY RESULTS 
of 

HOLE DCA-SA 

EAST PROdECT 

PINAL COUNTIES, ARIZONA 

SCALE I% 300 '  
JL, ly  8)  i 9 7 4  

_ _  MVK" 2486-Hc, 
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ASARCO Incorporated 

SUPERIOR EAST PROJECT 
DRILL HOLE SURVEY 
PINAL COUNTY, ARIZONA 

1'-61~' 
e .51w 
I 

MN 6817 WDG/DAM TUC 
F ILE 

12-21-89 
SE910808 .DWG 

o 

10,000' north 

"5/ .~/7 - "  C . z 3  ---c.,,3d) 

A-2 

el 4302.6 

A-11 
9".,Z d z - 

el 4597.11' 
,.4 4 z t4,',,,/~,~- 

.5"77-~).77 
A -  14 ~o  r_./¢ _ 

/ 7 3 - 0 ,  11"7 
el 4684.66' 

A-8 
0 33 79- 

el 4671.1' A-IO 
3 ~-_~- 

el 4584.5' 

A-9 
~,~ ~,~/- 

,z. ~ - ~ , ~ 1  

el 46263' 

D~-3A 
qK, q o  - 

1 / ~  - O , / J  
el 4625.4' 

O~ 
0 
O~ 

0 
0 o 

~"~ ~ 5"-/ 

A- 15 
..~.~r,," 7"-- ~"  7 /  

el 4635.36' 

A- 16 ~ , ~  

el 4781.42' 
A-13 a,~-.~1,- 

0 ~.'~ ~,~-"-" ~'~ 
el 4725.99' 

AI-1 
3.az, e~ 

729-~,/-> 0 
el 4620.0' 

AI-2 
2.,9~-o - 

.3/0 -0. 37 

el 4714.79' 
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A - 8  tl, Sil, i l C O  bxl|e & desi! l i lat ton 
, 0  

4~OT TOr~s t o t a l  d e p t h  r o c k  t y p 8  

P I l E - M I N E R A L  R O C K  T Y P E  
,~' , L b f p  L a r a m i d e  biolrlti) f ~ / ~ s p a r  porphyry  

l . q ~  I I ~aT t l  moitzO~it~  
Lgr Grani te  

• p(~SC Schist  

y #.. 

/._,- . . . . .  . . _ . / " - - "  

i ,,_j 
:~ I \  ~ ¢ 8,o0' EL~V..i 

~. / " \  /~ .  I t  / 

"-,",,."-..'--.'--.___--" A / /li: \ 

[ / "-- " N U H I H  v .,i" ".. 

T. 1 S.,R. 13 E. 

M O D E L E D  
M I N E R A L  Z O N E  O U T L I N E  

~PP~3 

SUPERIOR EAST PROJECT 
PINAL C O U N T Y , A R I Z O N A  

1 " ~  500"  
J D S  D E C  1 9 8 5  

, 6 3 4 0  1 2 / 8 5  
i 
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400 '  ELEV. . I  
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.....__./ 4QE4',.-4 - - J  

? -- r-D  Ci ( 

~ . ,  i '-~ • ,. _ ~.S J > 
m,  r 

~-~7 °~" +'°P; ,;"7" /--.,+)is , 
,I.i ! { / 

A " 1 3  / , ,F ~ I ( 
O ,m~.,. m •, ~ ~__. ~~,°° 

. ...__. - . . ._-~ \ ,: ~ \ 

-"" 0 " --~- \ ",. \ ', " / I i . . . ~ o ~ - ~ - ~ _  ~ - - - "  F . - - - - ~ - - ~ ,  ~ . . ' \ ' , ×  .. ,, .. / ,s , 

.. , , . ~o ~ I ~'- "',\\ !I ," I..- -~" _."'.'"'I / ," -I--. 

T. 1 S.,R. 13 E. 

&-8 ASARCO hole & designatloo 
.O total  depth rock type 

~rr~o4~ 157 depth- length-%coppor 

P R E - M | I i E R A L  R O C K  T Y P E  
, Lbfp Laramide biot i te feldspar porphyry 

Lilm r iuert i  monzonlte 
I.gr Granite 

• pSso S o l / i t  

M O D E L E D  
M I N E R A L  Z O N E  O U T L I N E  

S U P E R I O R  E A S T  P R O J E C T  
P I N A L  C O U N T Y , A R I Z O N A  

1" --- 5 0 0 '  
JD8  DEC 1 9 8 5  

e 3 4 0  1 2 / 8 5  
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~hitetai l Conglomerate 

5083 Lit#~c t u f f  me~@er 
5102 
~4hiteta[1 Conglomerate 

Typrcatry mrxed c[ast ~schrst, dfabase, 
sea~menLs, anB porphyry) cong)omerate [60%) 
~nterbedded wfth nearty homogeneous schfst 
conglomerate {~5%~. 

The mixed conglomerate is poorly sorted, 
r e l a t i v e l y  u n p a c k e d ,  w i t h  s u b r o u n d e d  c ~ a s t s  . 
s e t  in f i n e  to  m e d i u m - g r a i n e d  m a t r i x  o f  
b r o w n i s h - r e d  c o l o r ,  C l a s t / m a t r i x  r a t i o  6 0 / 4 0 .  
Clast composition: schist 20-45~; diabase 
30-50%; sediments 15-Z0~; porphyry 10~, 

The schist co~$tom~rat~ is ~ell s~rted, 
well packed, wlth clasts tabular in ugper 
portions but becoming subrounded in lower 
sectTon. Clasts set in f i n e - g r a i n e d  matrix 
of genera] dark red-brown color.  Clast/ 
matrix ratio 80/20. Clast composition: 
schist £O~; dfabase [05; rare sed[ments~ 
porphyry up Lo 5%, 

Copeer occurs throuqhout as sheets along 
clast boundaries and as specks and sheets in 
clas;C and matrix; best in mixed conglomerate. 
Matrix contains gray greenish clay in lower 
portions in both mixed and schist conglomerate, 

&339 

A11ochthon Limestone Block. Brecc]ated; moved 
from west; replacement zone totarfy oxfdfze~; 
~econGary ox~ ize~ copper a~ong breccia open~ngs 

6448 
Whitetail ConBlomerate, Mixed.conglomerate. 

6484 
Autochthon Limestone Block. Massive replace- 
ment textures with hematite, specularlte, 
sil~ca, and sulfides (now oxidized). 
6571-6581 Fau l t  Zone (l .44~ Ca). 

Ter t ia ry  £uartz monzonite with erecambrian 
sch~st~incTusi0nsi both~-weakly altered and 
weakly mineralized, 

Graphfc Log and Assay Groups 
o? ~inera~izeO ~ni ts  

in ~r~I~ Rote A-4 

S C A L E :  ~'~ = JSO ~ 

J.D.Sei] August 22, 1972 
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A ' 8  A S R R C 0  ~ t Q  & d Q ~ t t o n  
O @ s  t o M I  depth  rock type 

p R E - M I N E R A L  R O C K  T Y P E  

Lbf@ Lar,lmtde bJob'te f e i ~ p B r  p o r p h y r y  

Lqm 1~um'11.~ m~mzo~ l te  

L9¢ G c a a K e  
p S l c  Sohi l i  

1". 1 S.,R. 13 E. 

M O D E L E D  
M I N E R A L  Z O N E  O U T L I N E  

S U P E R f O R  E A S T  P R O J E C T  
P | H A L  C O U N T Y , A R | Z O ~ A  

1" = 5 0 0 "  
JOS D E C  1 9 8 5  
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