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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: BLUEBIRD CLAIMS 

ALTERNATE NAMES: 

MARICOPA COUNTY MILS NUMBER: 334 

LOCATION: TOWNSHIP 7 N RANGE 4 W SECTION 36 QUARTER NW 
LATITUDE: N 33DEG 54MIN 27SEC LONGITUDE: W 112DEG 37MIN 48SEC 
TOPO MAP NAME: WICKENBURG - 7.5 MIN 

CURRENT STATUS: DEVEL DEPOSIT 

COMMODITY: 
COPPER OXIDE 
IRON HEMATITE 
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ADMMR HERCULES MINING CORP. FILE 
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SUMMAR Y \ nil: INvr:NTION HJ·:COVl-:HY OF PRECIOlJS •. t:TA1.'-; FROM 
DIFFICULT OH1 .S 

FIELD OF INVENTION 

It l~, ,,,.:curdlll~dy .• HI IIhW~ ' 1 "I 111\ ' 1I1,lollll IIIVl'1I110fl 10 

ovc:rcorne dclictenLI~~ III lhe: P'IOf afl, 'lucia as IIldlCall"tI 
~ IAbove. 

It is another obj~t:t 10 prOVIde lor Ihe: unp(uved C!x­
tra..:tion of preCIOU\ metal') from Ilr~ t1y 11"lvlatlon. 

The prl'~nt IJIvention rclales to (hc recovery of mlfl­
~ral~ (rom orc~ and. more P:Htlculariy. (0 the: c.\tracllon 
of pr(:ci(Jus metals by li.\tviatlon, p:lfllcularly from orC!i 
whlc.:h arc othcrwl~ difficult 10 hJndle. 

Ie is a further ohjc.:..:t to prOVide an IlIIprllved proc.:c~ .. 
0f extractlllg prc.:I:IIIU\ mc.:tab, ~uch a~ glllJ ,IIIL! ,dver, by 

10 lilliviation, usrng all ummonlum thlmulfJIl: k ... ch 1tqu(')r. 
DACKGROUND OF THE INVENTION 

Lilliviatlon i1 a tc:chnique: u~d to e.\tract a ~oluble 
c.:omponenl Irorn d !loIHI CllD.ture by wa~hlng ur pen.:ol.t. 
&1011. 1(, . kudllng. World-wIde prc~cn( pracllce (or ell­

(r.lcllng precIous met41ls by li,,,vlatlun I~ car ned OUI 
U\ln~ ~:yunIJc \olutlon\, mlltnly soulum t:yanIJc . Be­
c.:llU-.c: cy~nlJes <Ire so highly tOliC. and bccllu~ they 
cau~ ~uh~tantlal environmental probkms. the uSC' of 
cyanlJes 1\ now (..Il1lng Into disfavor. Moreover, cya­
nIdes are ~os(1 y matenals willch ma~C'S their ~ eco­
nomIcally disadvantageous. Moreover. the: use: of cya­
ntde solutions IS at Dest dlfficull and at worst impoSSible 

It is yel ,mothcr ohject of the.: 1I1\16JIII IIlventlllll (0 
prOVIde ft)r the c.r.tr3ctton of prC:L'1I1U\ tnl'lal, from ulf­
ficult-to-t n::lt orcs. and rarlh:ulMI \' 'lIl' ll lire.:" l'Ollt;llll­

ins copper anti/or mallga/1~~c. alld ITIII\t parllL'ularly 
I ~ such ores contullllng mJnganese. 

It is yet a further ob/cct to provlJe ~ ml'thoJ (Ilr 
recovery of prl'CI(HI\ metals from 1111 ore: L'OIlI:llfllllg 

same. which mc:lhcx.l ~()mprt~~ li"lvlltllllK I he:' P(C!CIOU\ 
metals, uSing an IimmonlUm thIOsulfate ka~h liquor al 

20 an nik.alrne pH and contulnlng coppc:r ilnd \ul'''tl' Itln'> . 

'" with resfX'Ct to S0me ores, cspeculily tho~ containing 
t"op{Xr and/or manganese. since these: matenals el1Slly 
contamlnale the cyanide; and such maten:us are fre­
qu~nlly present [0 the e~tent that poor recoven~ or the 
precIous meuls are obuined uSing cyanlce solutIons. 

25 

Indeed, with r~rx-ct to the /;lst problem mentioned 
IOunedlatel y above, there are many ulllicull-tu-treat )0 
OIC!'> In eXistence' whll:h conlaln mangJncse and 'ilgllll"l­

cant 4uantlll~ of ~a1ver nnd/or guld. and from whIch II 

would he dC,)lrable In extract th~e prcclous metll~. LInd 
ir U sUILable tlnu sumciently lnCXpel1:'lvc I~hnlque ex­
isted for such recovery . However. rr~ent t~chnlqucs JS 
are Simply not auequate and the~ orC'S remJ.1n an un-
caprcd mtncral resource. . 

Copper-txarlng sulphur-containmg ores, such a! 
chalcopyrite, often contain small quantltJC'J or gold and .:.0 
silver whIch. deSirably, should be rl!covered. Although 
the problem of re\;ovcring such precIous mellis, as well 
as (he copper, has re-cclved considerable allentlon in the 
pout. much ot' the work carned out In this connection. 
insofar 3') comm .. rical prOC~lng IS concerned, hJ\ tn- 4S 
vo/vcd the reco\.l"ry or' precIous O1e(:.115 lIsan~ p),fI)me[­
allurglcal prncesses fur the rc:covery of the l·OflP<:r. 

One: ilttc:-mpt to ~)Ive the above Identllied prohkms is 
di~lu:,cd In thc Genlk.-Sa.ss-Bl!ret:ows~y cl al US. P:.11. 
No. ~.(J10.1 ~:! . . TIlIS patent rropo~s the u~t! uf _mOlo- 50 
mum thiosulfate as a ~onda.ry lc:ach for the recovc:-ry 
of sliver and gold. 1{1 conjunctIon with a hydrometallur­
glClsi proces~ (or the r~overy of ..:op~r from the ..:op­
p<r -bC:-lflng sUlphldlc ore. FIG. J of thiS patent shows a. 
flow dIagram fOI (he e~tr~ctJon of precIous met!ls from 5S 
chakopyrttc concentrate ~fore the maIn leaching step 
(or c).!ractlon of copper. However, thIS patent appe1H'S 
to prOVIde- no InStructIon a.s (0 how to maintain the 
thlo~ulphatc= radical st~ble, and docs not even appear to 
rC'\.'ugnlZe (he problem of thlosulphate Instability . This 60 
patcnC abo dut'S not clearly te~ch the necessity of mam­
t':lIning an alhltne pH In the thiosuliate ie;.lI.:h IJquor 
wht'n ~t"'rtln~ with a raw ore. althou~h the need rlH an 
.. Ilaltnc pH I~ mentioned an conjunction with thlmulfate 
exUlictlon (nllowtng a copper recovery leach . further- hS 
more. thIS p:11ent provide1 no gUIdance with rl""i~l:l (0 
the (llraCtlnn of precious metals from difficult orc~ 
cunl~lnanl£ m.1ngane-se. 

These and other obJe:cts Ilnd the nature and advan­
t!lge3 of the instant inventicn WIll be more apparent 
(rom the following dt!talied dc~npt\On of vaflous em­
bodiments, such detailed d~scripti()n beIng offered dlu .. -
lrat&vdy and not lirnltativdy. 

DETAILED DESCRIPTION OF EMBODIMENTS 

In accordance with the inslant inv~nlJon, Ie ha\ been 
found th:ll the probkms extant In thc prior urt. lncluJ· 
illg tho~ tndlCillCU above:, 'He I.lrgc:ly OVCfl:ome: hy 

liAivI8tlon to ammonlllm lhlosulfate: s"lutlom conlalnlll~ 
copper and at least a trace of ~ulrlte lon\. With tilt: u .. c 
of such a Ic:Il~h liquor goO<.J recoverIes are ~H.:hll·vt·d In 
less lime compareu WIth the: pflor ~n U\e: of L'yalllc..lc, 
and without the posslbilllY 01 COnlJmlnallOn of Slrc:1tn\ 
and surroundings. Moreover,the proc~S'i con:-.tltutcs an 
improvement of tht: tillosulf;ltt: kJd\lrl~ of U.S. l'at. 
No. 4,070.182 by providIng bcllt:r L'onlrol of the SI41bJl-. 
ity of the thiosulfate radical. 

After the li~iviallon ha!> been compktcd. rt!~ovcry of 
the pre<::lous metals from lhe kach liquor can be carried 
out in the same ways as ure conventionally u~ed fur 
recovenng suc.:h metals from cyanll . .It: 'iolullons, namdy 
by the us~ of metallIC Zinc, i roll or l.·oprcr; by t'kctroly· 
SIS: or by (he aJJI(lOn of soluble sulCldt!s In ret:ov~r :l 
sultide rreClpIlJtc.:. The slrlpped ammolllum thiosulfate 
solullon IS thereby rejuvenated and t:all be r~cycled fur 
reuse In the tn\tOlllt process. 

The prescnt prm:css IS ~~rcc ... dly auvunlage0us fnr 
the recovery of pre~lous ri1clais fr(Jm c..lIClicuIHO-lr~at 
ores. namdy (hose whIch are t:ontamlnatl!u by coppc:r 
"nd/or manganese, le~ frequently ar\Cnlc. antimony, 
selenium, tellUrium nnd pOSSibly otha base: metals as 
well. Copper and manganese:. and parllcularlv manga­
nese. are especially pOI~nous to cyanIde solutIons, :lOU 
becAUse thiosulfate IS much less CApcnSIVc, ~tronger 

lellch wiullons may be u .. cd. whIch will overcome the 
disadvantages of such pOIsons as mant-:unt:S~ and Icad_ A 
panlcular problem eXIsts wllh mangal\c~c orcs. as Illany 

such ores pr~sc:ntly C"lsl whlc.:h. unde:r preVlllU'i tech­
nology. are Simply unu~able. Thl' Instant IIIVl"nllOn 
Overcom~ the dlsadvant.lgcs of hl~1J man~anese c.:on­
Cent. and gOO<.1 n:t:ov~nc~ arc! obtamcd rtlcrci y at the 
c~pense of the use of more re3/-tt:1I1 and. al tlmee;, main­
laUllng a higher quanllcy of ~ullill' In thc= ka~h <,olullnn 
than woulJ oth~rwls.c be nc.-c:dcd III llCI.'OrUancc wllh the: 
instant invention, 
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-·'11 ,III., 1I~1·~I.tI"'" prl~t::\', the ~trl·n~r. : Ihe leach 

" .. 1,,111111 I', 1111 III'pdl (.,"1 "llll\ldcrUlltlll I .vcvc:r. wl:h 
,YUllIlk 11),1\(1..111,," !Ill' IIIKh lO)'I~'lly "'IlJ (Ill" high L'U~I of 

,Itt" d'~'II\lL',,1 p"I/"OI' \.' Ulhldc:r.llion of U!lllig more ,han 
~houl 1- Z'7r !>"IUI""I~. lhl'reby rcyulnng lung rclenllon 
lim\:\ UIIlI rt":lultdlll I.lr~t: s.oluliun t~nks. rh~c problc:m!l 
arc c:lrrTIlllalcJ oy 'he rn~tant trlV('nllOn; thus. in lhe 
prc:~nt In .. c:nlltlll I1mrnOnlUm thIOsulfate, which is a 
rclall"c.-Iy luw cost ;1nd non-llHIC matenal, can be used 
In OIuL'h ~t(()Oger solutions tlloln i-; rx:rml~slble with 10 
cyarllJt', lI..Imdv 3~ hl).;h as ()(J% . Sulullon!l In thc range 
III I ~ 2 ~ 'It iJ r c r:J (II L' U I a cI y !I a II ) L.u.: I u r y, It bel n ~ u n d c r ' 
'11l1ld 111:'1 lilt' hl~h(f Ihe ~ollllJ(ln slfenKlh the less the 
111111 ' 1(1'\'11 ... 1 Illr \.· \lrllr!C"IIII~ rhe:' ka~·hln.;. In '1111le UICS. 

.1'1 111111..' ,t'\ l','1() OimlllOlllum Ihrll!lull".llc BIVCS udcqu.lIe I~ 

rc~ull~ . 

• \1\ IIlIpur lalll i1~rx'I.:t of Ihe prC'sent invention i\ Ihe 
U1dmllln or copra In the leach solullon ur Irx.iviallon 
"I.jU~H. Thl\, uf L"llur':>C', pr~~nls no problem If the: ore 
ihc:1I \.·Olllam, t.:opper, such as the orcs (felted In accor- 20 
dam:c Wllh U.S Pdl No, -'.070,1 ~2 . Some coppcr must 

b<.· prL"CIII (I)r E!ouJ rl:cuv~ry. alld If the ore "self can­
t:lII;!> l:npp<:r. thl\ will most senc:ra/ly sulfice, If nOlo a 

~'ur~r \OJlt or l'op~r L'Ont3lnlllg ore: should be IHided to 
\uppklllC'nt ~"d mall1laln ti,e: conccntratlon required for 2$ 

h<,:" r":'lul" . In gelleral. and cortSlslt!nt with U,S . PaL 
No, 4,0711,) ~1. It h:.a~ been found that a copper concen­
trallon elf t -4 Sll IS ul.!slrablc. although Ihls will vary 
lIomewh:lI hom orc= 10 ore. 

Allother IInpOrlJnl rc:qulremenc IS 10 maintain the pH 30 
til' th.: kadl ,,,lllllron In the alk.alllle range, pr<.'fcrably at 
II,.·d~1 7.5 alld nlU,\' IHl't"C'rably 4.l1 kasl M. Ammonium 
hydrm.H.lc: (ammonta (t{ralable wllh dilute standard 
AL' ld) Ie; thc preferred m<::Jns for malnt31nlng the dcslreo 
pH. A vallJblc: ammOllla nOl ollly accelerales the ratc of JS 
~OIUlltlll or" the- precIous melal in I he k3ch liquor, but 
;lho hr:lps It> ~tatllllZC: lhe ammoOlum thiosulfate, 

Th~' rrl"~c."l1ce l)t" ~ulrllc Ions In lhe Ic:ach ~olutlon IS an 

Cs~cl1tlal :1~rcl.:t of Ihe Invc:ntlon. The sulfite ion IS ncce'l­
sary to Inhibit the decomposllIon of the thIOsulfate 4.() 

whil.:h, II' p<rmltled 10 occur, would result in preclptta­
(10n' (If silver sullide wl!h r~sult:lnt loss of recovery, 
Whd~ I he ~u~nl It y or sullice pre~cnt need not be great, 
:IS mll~d I1<:low. It IS c"'<ienllal that tht! sullite be pres<:nt 
throu!-!!lou( the: 1t.t,.I'y· I:J[Jon process. <..)uJntl(l(~s as Iltile 3S .5 
lr:l~c: II111dUrltS (If !lul(llC' ..... r/I ac;sure c;t3btllty o( the :>lllu· 

tllln , hut 10 "lew 0," the: t.:llntrlluOu\lv cll;\llglng cunol­
Il\l\l~ ""hldl Inllt:rC'!lII\ ~~'~ur III Ihe 1!t,.lvlLlllon process, 

It 1\ dl,."lrahk th:ll Ihe: ~ullitc Ion tx rre~~nl In. qU;}ntllY 
of itl IL":."I II 05''(.. In Ihe else wert: the ore~ being trealed 50 
lire rt"fr3"';lllrY (Ires, In particular orcs cont~lInJng slgnlli­
callt 4uanllCl~s of ntanlZanc~. up to three or four per­
cc:nl. e )!, I-F"r. of sul(llc luns arc dc: .. milblc: to maintAin 
~IJbJlII y \If the ammunlum I hlO!lulfale. . 

Sullite Inns t.:an be proVIded In a number o( wa ys . The ~5 
mosl dlrc:-cl I ... by ~Imply 3dolng ammonium sullite or 
Jmmunlum bl\ul!'llC' to the IC3ching solution; other sui­
file ~alts may "I'l) he used, In S{lme cases it IS deSirable 
(0 m:,lIlIl.lIn .. ulflle cont.:~nlril"un by liJdlns sullur OIO~-
idl.." to lite i.lmmtlnl;lcal ka~h solullon, but If thIS mClhod bO 
l'i ,,'ho~ell. rrCCitUllon mu~t he tak.en 10 .~sur~ I hJt lhe 
~olulilm dl'h."s Utll hCl.:ome al'ld and thlll lhe pH b prefer­
.bly n1amtall1{"J at g or above. II bClng understood that 
sulphur dlo",~1.." IS an aCid soun:e, 

The ImportJIl\,:e of matnUlntng at least a Iract: of 65 
)ulfilt" OInJun (SO .. = -) In the 1c3l:hlnR liquor dUring 
liAI\,I:llltln " Int[")l.Htanl hel.:"u~ without the presence of 
,ullilc. the Ihll)~ulf.lIe radll.:.ll becomes unstable rc~ull-

4 
ing in the produl.:llnn l)f sulli" d the prcl;'ipilBllon or 
'Ilver 11' r('prt''Jclltc\J by 'he I\. .. )Wlnt( C4uull(\n: 

This equ;Jtion is r("pre~~nlatjve of Ihe! irreversible: 
reactIons whIch t.Jxe pl.u.:c not only in the presence of 
calciurn O~I(J(", but also With (he o;udc:s of Iron. alumi­
num, mJngane~c: And corpcr; :.tnd such a real..:llOn may 
even tuke plJce wllh ammonium hydrOXide: In the ab­
sence of (he sulfite anion. The sui/itt: iun prevcnt~ the 
(orrnJIIOIl of i&ny (rce dlvalel\t :lulphur nc:ce<,sMY for the 
(urmallon llna P(L"L'lptIU(lun uf silver, and uutOnlAllC 

enlr:Jmmcnl nnd I(}~:, ul ~()Id, In Ircalln~ raw n(t"o; L'on· 
lUlOlIlg O.J.IJCl or Ihe melJl::i II'ited above whll..:h <,crve to 
pOison the cXlr'C!10n proccss, particulurly rnunganc .. e . 
lhe condlllOm are qUlle vartlSble dept:ndlng on th\! ore 
and thus If is esscnli&ll lu prevent decOmptH.lllon of the 
thiosulfate follOWing Ihe general mechanism or" formula 
(I) libove, Malnllltning III Ieas( a trace of sullile; H)n. 

prcr"erable at IC:.Jsl 005% and mO~I prdc:raul y 0.1-2 % 
sulfIte: lon, has bc~n found 10 slabdi;l(" the thlOsulfOllC: and 
therc:hy preventing preciplln(Jon of alread y dlssoivcd 
preciolls mctal. 

An equrllbrium reaction occur, in Ihe 'hio~ulrate 

leach liquor as represented by the following equation 
(2): 

If is dear thal wilhout the sulfite: ion bcin~ prc:~enr. 
the equilibrium would movc to the IcCt, thereby proJu~­
IIIg divalent sulfide sulphur (S -) which prC:Clpllatcs 
metal sulfides thereby lOSing them from the kachlrlg 
solullOn. Equilibrium reJCllOn (2) thereby rcadlly Illus­
trates rhe need for corltlnued pr~ence of somc ~ultite to 
drive the rel<.:!I11n (2) 10 the right therchy preventing 
the decomposItion of tile thiosulfate! With It", of nut 
only rca gents bUl 105S of values from the leaching solu­
tion. 

Marlganese containing precious metal orcs haVe! nn 
unusually high requlfcmc:nt for sulfite ion. because of 
the oxydizlng capability of various manganic com­
rounds, espct.:iully prevalent among which i~ mangj­
nese o'\lde (~1n02) . Thi~ high requlrc:menl for sul(llC= IS 

(,kmoostr:lted by equutlon (3) below: 

(1) 
MII()! + lrNII4'1~OI + llllO-MIIS~()o .. ~N· 
tI~()H 

The re:lctibn demonstrated by equation (3) is benefi­
cial with many ores, bt!Cluse the ntc:tals arc: In a t,;omplex 
comblnallon wuh mangln~e, and such reJ"';!lun ~t:rvcs 
to (ree the deslfable Illctals irom the mang .. wt:!>c ~o lh~t 
such d~Irable metals can then be ""IVIIHt!d, However. 
the undC'~lrable a .. pe~t (Ii Ihis real:l!on IS thai \I con­
sumes sulfite AnlOII and it IS therefore important thal 
when Ilcling on mangaJlCS<: con(alnlng ores In a,,;cor­
dance wHh the pr~ent invention. speCial preC~Ulll)ll, be 
tJa.en (Q ~ure the conllnucd presence oj sulfite therc:by 
preventing equation (2) from gOing to the kft wuh the 
resultant loss of Ihese deSired preclOu.s me(als Irom the 
leaching solution, 

The lilliviation is preferably cunedout ac a tempc=ra­
ture of 40· -60· C, preferably SO· -60· C, T cmpc:ratures 
much gre:ltc:r than 00- C. make it dlflicuh to rCUlIn the 
ammonium hydrollde content needed for bc:st results. 
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II will tK" l)twiou\ lO Ihos<: skilled in i: : ~ rt Ihat VAn- 2. A mc:lhod in IH.:t:orUo.lIIC( . ,h claim I, wherein SUld 

llU) l ' h.lll};C,) muy b(' made wllhoul dcp'Hling (rom the ore is Il manganese l:onlJllllng ore nnLl ~Id \uHi(c Hln 

~Opt' t)( I he Invcnlll)n and the InVCnllOIl IS not (0 be concentration IS 1tllllOIUi ,ll'J at a level or 011 lcu~t 0. 1 % . 
~OIl\llkrcd I,mllcu to what IS descnbed In the spCt.:Jii(.;a- J. A method in 8(.;(.;orJJIICC Willi claim J. whercln \;uJ 
lion , , ore conlIuns at leASt 0 .5% rtlangalll!:'ie and Solid ~ulJi(e Illn 

NAMI. ANU A~SA Y SCllu""n ~)IIJ, IT""l S<.lulll,n ___ ")_tl~_l!.:"" I 

AlA ,wd A~ ()l/lll" ~ Ihlo- Pcn:cnl "0 ,h,e> Au~y lIul I'Cf~' [,1I1 

( I1ht"I\ ~, f'<",~· rnl ,ul(tlc ~ Sulfllc A,uy OL/I R"':l1\1('ry ,uH.,c '.,~ ,u/flle Cllil J.l.Cl,'If['ry 

C I, 1 ... 1 .. II,nl (Ire 184 U U 001 Au Noln< "U 11 J Nil U.('\)l Au 1'1011(, Au 

Au u Ol! I.WA a 12. l'7" A, U~ '" 41 .15 ' .'1( 

AI 10 10 
"'n 1 ~ ...... 
(~II'~() .. "·t-:<:TO . Mc.,,,:o lib Nil o O~O Au III 7'1 All 

Au U U7'l OUA, ~n~ Ai-

All I~ U 197 O.q 000.4 Au 9S 0"7" Au 
Mn .~ 2 I 1.9. AI 'j.~·r" Ai 

ell t;; I I'~ 

(JI ~"'4,,<.Ia 1062 17 . ~ Nil o (X)() Au 13% 
All IIIl II! 44U All Cll .\% 

All 1/11 177 I 4 O()'~ Au SO en, 
Mn .~. I~ II O.St! A, 9) l ',Ij, 

(." u '-" J U 
14, (iu .. n~ .· e"'l Mc" .... a 11.2 Nil 0014 Au }O'X 

AII",II !l1l~U III 0.& 0.040 Au W(,7c- 1.&0 Ag 472% 

"It t"" ) \ 0.20 AI 9tdcr, 
Mli'" 7 ) 
UI Crul lie P-hYCl MuM.;'o 16.4 Nil 0012 Au urn 
Au 111/( VOll 19.) 0.70 0.006 'Au ~O% ~. 21 Ag S 8% 
All ulIll!q 1.02 Aa "' .J?'" 
M" ~ O<,Q 
Chi 0" ..... Corp ·ll .. lIle 17.2 Nil 0<X}4 Au q15% 
Muun, ... o 0.05 Ai 9(}O% 

Au U/II 001<11 11.0 1.0 0 .004 Au 9' . S'Tr 
{ . ., '.~ II 1'1 002 Ait · 900% 

concentration is maintained a( 1-4%. 
What IS claimed is : 4. A prcx:css In accordance w.(n t.:I~lm 1. wherein the 

Jl sulfite ion COOl.:~ntratlon I:> malllt3lnt!d by generatIOn III 

Situ from Ihe addition of sulfur diOXide:. 
I . In a method fur the .recovery o( precious metals 

indudlng golJ and sliver from an ore contAlOlng same, 
comprISIng Isuvlatlng s4tld precious metals (rom SJlld ore 
uSing an ammonium thIOsulfate liquor as (he li.liviating 
agent In the presc:nce of copper. followed by recovenng 
uid precIous metals from !.aId ammonium thiosulfale oW 
liquor, the Improvement compnslng: 

°malnlainang the pH ot' said liquor during Iixiviation at 
a value of at teast 7.5 with ammonia. and 5lmultll­
n~usly maintaining i 5uititc: Ion concentrauon of 
at least 005%. 4S 

50 

5. A method in accordance with claim I. whc:rcUl the 
. temrcraturc IS mamlallled at 40° -00° C. 

6. A method in accordance with t.:IJ im 1. wherein 
after ~aid recovery of said precIous mc:tals, salu ammo­
nium thiosulfate: liquor is rc:cyclcd and add illonal thll)­
sulfate is generaled in SItu by adding extra sulfite lnu 
sulfide. and rcacllng thc: same to form (he additIonal 

thio~ulfate. 

• • • • • 
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BLUEBIRD CLAIMS MARICOPA COUNTY 

RRB WR 9/5/80: Dave Zack and Ed Brady of Copper State Leaching Metals, Inc., 
1350 North 21st Avenue, Phoenix, Arizona 85009, phone 257-0422, are investigating 
the Bluebird Claims near Morristown, Maricopa County. 
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August 18, 1982 

RE : 0 reI·: in i n g F.: Pro c e s sin g 0 fBI u e HilI s r"~ in e s 

Per your instructions, we have tested and processed the "paint 

ore ll (Red hemitite ~ ma[;netite) froJTl the Blue Hills T'.1ining 

claims near Morristown, AZ. The geology of these claims are 

described in the reports (enclosed) by Larry Kersey (Alanco) 
-------- --

and Dr. Dusenberry and we have made no attempt to amplify or 

expound on these reports. 

The claims are highly mineralized with commercial quantities of 

copper, nickel, various rare earths, gold, silver, iron and 

platinum. We've worked only the precious metals and rare earths 

from this are. We have the ore assays and analysis and have 

used this date in our approaches to recover the microscopic 

(colloidal) precious metals. 

The red "paint ore" and the bro\'ln outcroppings are very abundant. 

The economical recovery of the values in the red ore has been 

our work. There are various surface rocks includin8 Turquoise 

and Chyrsocolla. These, along with the large Rose Quartz viens 

~ay produce a profitable sideline in gem and commercial quality 

crystals. The Chyrsocolla can be soked in clear epoxy to eive 

it the hardness of Turquoise and '-larked and polished the same. 
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Par;e Two 

CAs an interesting side note, one of the crown jewels of 

England, The Black Knight "Ruby", is, in fact, a Rose Quartz 

crystal stone and is more valuable than would be a Ruby of 

the same size). 

Your instructions to us were to determine: 

A) Whether the mine had valuable ore; and 

, B) Whether the ore could be economically extracted. 

We, have concentrated our efforts to date of the red "paint 

ore" that is the predominant mineral in the mine and here 

are our results. 

The red ore is rich in gold, silver and the platinum group 

metals. Our initial experiments, run at the li~ited facilities 

of Jack Swanner's mill and laboratory and the Golden Turkey 

mine sit€ were less than precise in the beGinning since we 

wanted basic processing answers to values shown by the various 

assays obtained prior to our involvement. 

We have concluded and can verify that the ore is rich in ~old 

and silver and the Pt. group metals and that the ore can be 

processed in la~ge commercial quantities. 

When you contracted wi th us to conduct the vlork on this mine, 

you supplied us with the following information relative to 

your partners/predecessors attempts to process the ore. It is 



· Page Three 

our understanding that $20,000 had been spent toward a chemist/ 

metallurgist of unknown credentials, who pre-roasted the ore 

in some "secret" chemical presolution for several hours main­

taining a 40 0 C temperature with constant agitation. Following 

the "pre-roast" the ore in solution was pumped into a second 

vat and treated with an unkown quantity of chemicals in the 

cyanide group. This process had apparently consistantly produced 

gold "buttons" showing values of 1~ ounces of gold (Au) per ton, 

though this processor failed to provide details of his methods. 

We suspect, as a matter of opinion only, that the "pre-roast" 

consisted of agitatinG the ore in a combination of water and 

lime to raise the Ph to about 10 - 11 and to provide ample 

oxidation to the solution. This probably burned off the various 

sulfides prior to the cyanide treatment. However, we made no 

attempt to duplicate this process since we felt the acid leach, 

Thiourea method (developed in Russia in 1941) would better 

lend itself to the recovery of this ore. 

Our results, using the acidic Thiourea method has varied 

incorporating other methods used to compliment the basic 

strateGY from passable to very good. We have not yet been 

able to recover the high values shown in small (ie. 30 to 300 

gram) assays, but our results are very good. In our opinion, 

subject to ore body verific2tion, you may well have the richest 

group of contiguous mines in A~izona. 

,. 
., 
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Page Four 

Despite various approaches to chemical leachin~ of the ore, we 

have not yet failed to obtain values of less than l~ oz. Au (gold) 

per ton and various large readings of Ag (silver) per ton. 

Det ai Is fo llow. 

The use of Thiourea for processing complex, sub-micron, precious 

metals is not new to mining, but has not been thoroughly used 

in the U. S. Due to our relative recent introduction to this 

method, we expect to find better recoveries and more economical 

applications by continually refining this technique. We hnve 

employed several variations as well that we have reported to 

you, and you are, of course, entitled to present to Whomever 

you choose, but we feel these techniques are valuable unto 

themselves and request that you be judicious in disbursement 

of them. 

After numerous runs of laboratory size samples at 30 to 300 

grams (representing 1 to 10 ton samples in that each milligram 

recovered represents one ounce per ton), we proceded" at your 

request to collect and process a full 5 ton sample to be sure 

that the results could be duplicated in commercial quantities. 

The results of this and others "lab" results are attached. 

In the lab quantities we have run, we have recoveries of Au 

(gold) in the amounts ranginc from 1~ oz. per ton to over 100 

ounces per ton. \'le believe the extraordinarily high results 

can probably be discounted due to relatively large particles 
,.,. 

-- - - - - _ .. 



August 18, 1982 ., 
Page Five 

of free gold that are in the various samples tested. The Ag 

(silver) ranged from about 100 ounces per ton to over 2,000 

ounces per ton. Again, we associate the extremely high results 

to free (native) silver particles that some of the ore contains 

to show the extremely high assays, but we certainly don't expect 

the large results in commercial quantities. 

We observed the random collection of surface samples collected 

by your employee, Frank Nicholson, over the 540 acre site for 

examination at Kennecott where his brother was a manager. Their 

test for Au (gold) on the approximate one ton sample was 3~ 

_ ounces per ton. The results were not documented since Mr. 

Nicholson's brother ran the tests as a favor to his brother, 

without authorization. We don't doubt these results since they 

are so close to our own and others. 

We found that the high mineralization of the ore, particularly 

the sulfides and coppers, make the conventional cyanide leaching 

methods impracticle for this ore. None-the-less, our recoveries 

with cyanide, when grinding the ore to 200 mesh, then pre-treating 

with the botanical agent mentioned earlier, never failed to yield 

results of less than one ounce per ton of Au (gold) and substantial 

amounts of silver. 
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Our best results were obtained with the Thiourea treatments 

using sulphuric acid to drop the Ph to about 2~. As of this 

writing, the first ton of ore produced about 250 gallons of 

leached solution that was 62~ grams heavier per Callan than 

water of the same volume. Using the various precipitation 

methods described later, our first run produced about 82 ounces 

of.precious metals per ton of head ore, and we are confident 

that continued experimentation with ionization, the botanical 

pre-treatment, etc. will yield results closer to those obtained 

in the lab quantity assays. 

In quantity runs, we are convinced that recoveries of 82 oun~es 

or more of precious metals per ton can be consistantly obtained 

at total processing cost before taxes, interest, and r~finery 

discounts, of less than $50.00 per ton initially, increasing 

with depth, including all chemicals, direct cost, and reasonable 

operating overheads. Due to the high recoveries coupled with 

low operating cost, we are convinced that this mine will prove to 

be very SUbstantial. In our combined experience of over 50 

years in the industry, we believe this group of claims to be 

the richest on a volume basis in our experience in Arizona. 

On the basis of our examinations of the claims, the are, and the 

extant shafts on the property, we believe a combined ore body 

of 100,000,000 cubic yards or about 150 million tons is a minimum 

esti~ation of the available ore from this site. We expect the ore 

to become richer when it hits the sulfide zones. 
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We discovered, rather by accident, in milling the first ton of 

ore to 8 cuases, that the smaller particles reduced to "slime" 

held the best values suggesting that the precious metals are 

adherinG to the cleavaGes and fracture zones, therefore making 

possible, during our grinding and classifying to reduce the 

weight of ore to be leached at least 25%. This, as many of 

the foregoing results should be confirmed by additional exper-

imentation and testing, even though we areconv~nced that our 

results can be easily duplicated by any competent group gathering 

similar ore throughout the mine site and leaching and precipitating 

the valuable metals usin~ this process. 

Our only explanation as to why the areas hasn't been claimed and 

worked by the larger, more sophisticated companies lies in the 

nature of the ore. First, it's microscopic. Second, the 

mineral impurities make it rather nonresponsive to the various 

causes that led to it's use are rather timely for you. 

We expect the hard hemitite outcroppings with their high osmium, 

iridium and other platinum group metals to be equally susceptable 

to the acidic Thiourea leach recovery, and expect to verify or 

disprove this assumption in the next few days. 

While the high (about 9 ounces per ton 9f rosmium and 3 ounces per 

ton of iridium) may not be completely recoverable from the head 

ore, sufficient quantities will. no doubt, ~nable you to offer 

large economical recoveries in this ~rown ore outcroppings as well. 
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VJe will be able in the next 5 to 10 days to report our \'lork 

with this ore with accompanying flow sheets (comparable to those 

attached for the red ore). Osmium is presently selling from 

$150.00 to $155.00 (per the EMJ), while iridium has almost 

insatiable market at $360.00 per ounce. The Rhodium is similar 

in market and value to the iridium. (Please note the attached 

A.S.T. report on the brown ore). 

We estimate the cost of a 150 ton per day processing facility 

for the red ore to be about $150,000.00. The flow sheets are 

attached. We know, by ~ctual, unrefined experience that we 

are recovering 82 ounces of noble metal per ton - exact break:-

down within 5 days - and we have sufficient experience to suggest 

that no more than 70 ounces are silver, therefore minimal 

recoveries at 150 tons per day should be (conservative metal prices 

used), (70 x $6.00) + (12 x $300.00) = $4,020.00 with cost of 

about $50.00 per ton (excluding taxes, amortization and depreciatin). 

This volume of processed ore will yield a net of about $600,000.00 

per day. Extractions and marketing of the osmium and iridium 

would, depending on VOlume, push this figure even higher. 

Per your request, we have considered your approach to sophisticated 

mine investors in that a qualified prospective investor gather 

samples of the red ore from various random locations on the mine 

and follow our processing procedures to verify our results. 

,. 



Pase Nine 

This seems extremely reasonable to us and is certainly a way 

to provide proof posit i ve that the htgh values found by us 

indicates the presence of an extremely large, extremely rich, 

ore body that if processed in large quantities, say 10,000 tons 

per day, could make this operation a major mining entity. In 

all our years in mining and mining related work, this is the 

most exciting property and ore we have examined in Arizona. 

Our methods of processing the red ore is attached: (EXHIBIT "A") 

We will provide you with further information as we proceed, but 

with the existing results, we suggest construction of the processing 

plant and excavation of the red ore be commenced as soon as 

reasonably possible since the basic recovery structure can be 

refined and the cost of the processing plant will probably 

pay-out in the first day of processing. 

Very Truly Yours, 

Gene W. Bennett, President 
Trans con T:1ining and f,ji lling Corp. 
P.O. Box 125 
}1ayer, AZ 86333 

~ 
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P. O. Box 5843, Tuc~on. Arizona 85703 

nRIEF GEOLOGICAL EVALUATION 

HERCULES MINING CORPORATION CLAIMS 

(602) S09·5?l18 

Sections 25, 26, 35 and 36, Township 7 North, Ranbc 4 West 
Wickenburg and Rr.d Picacho Quad Maps 

San Domingo Mining District 
Maricopa County, Arizona 

August 16, 1981 

Location 

The claim p Loperty can be cas i ly reached b:1 tv-'o \v'hec 1 d rive 

vehicle anJ is located approxirnCltel~.r 43 miles North-H~st of Phocni~c, 

. Ariz()il... The claims are reached by traveling W(~st f rom Phoenix on 

Highway 93 to the Garden City Road, approx!matcly 2.5 rnile~ North-

West of Morristown, Arizona. From Highway 93, it's approximntcly a 

3 mile drive to Leach the center of the 27 claim block. The topo-

graphy of the area would lend ' itself to a year round operation. 

Brief History and Gcoligi.c Descriptio~ 

The claims are in the San Domingo ,Mining D.istrict, a gold 

placer district and close to the lode gold mining area of the Red 

Picacho District. The work, which has been done to d3te on the prop-

erty, comprises two ~hafts of considerable size, a!; representative 

by the amount or dump~ ne.:lr them, on the ~lu~_. !, i rd Claj ms III .'1nu 112) 

ope n pit and t r ~ n chi n gar 0 U nd the SOli the r n n () \I n dar y 0 [ t ; \ e ~, Q~~~ ___ ~ _~_,~,1 n d 

/11 anu /f2 Claims, pIncer operations on the Northern o<.)und3ry 0f the 

clalm block and several prospect pits ,'1ild trenchc5 :,cattcred through-. 

,. 



Hercules Mining C ,poration Claims Cont. rnge 2 

out the claim block area. No production records were found concernir,t 
the Blue Bird Mine or of the San Domingo Mining District. 

The geological formntions in the area consits of Precambrian 
schists, which includes diorite, rhy~litc and greenstone, Cret~ce0ttS 
Andesite and Tertiary gravels and conglomerates. 

The prcdomin~nt mineralized zones are contained in the North 
100 to 550 We 5 t 5 t r I k Lng) !; t e ~ ply dip pin g tot h e Sou t h - We s t, [3 U 1. t s 
~nd quartz sericite veins. This has been where the bulk of the mininr 
~ctivity has been done, with the exclusion of the placer workings in 'he Northern portion of the claim block.. Associated altered ;:ones on \'ont3ct ~ones and fault interesc~t areas contain localized min2raliza­\ lon of copper, minor galena and pyrite, and , very heavy FeO

x . 
~ood continuance of copper and FeOx w,as observed along the e.nt i : \ ~ngth of the main qun rtz-serici te ve ins as soci(l ted wi th the 'Slue n i rei \'\.aims area, with several smaller and discontinuous veins, also ccn-

\ ';.I11.ng good FeOx and localiz.ed copper. Veins in the Blue Bird ~line 
\\ea rang~d in thi~kness from a few inches to ten feet, where observed, \\\d having strike lengths of just a fe\.; hundred feet t.o several thou;,.) \" \ " 

\'et, as traced on the surface and observed in prospect pits. 
All workings \-Jcre within 100 feet in depth, but the shafts \~cre \ ' "\')orted to go much dc'eper, as reported by the own~ rs of the property. 
In the Northern POL t i on of the c 1 n ims , the f'1i1 j0 r\yo rk ha.s hecn ll\ 

' \\e in faults and contnet zones, wi~h a North 30° to 60° Wcst~ strike. s." 

c,.'" 
\'eral large areas of very hC3VY FcO mIneralization were found :1550-x 

.~ 'ted wi th the faul ts and contact zones. 

,. 



Mineralization 

The mineralization is comprised of very heavy FeD (some specula ~ ' x 
he~atite), light galena and minor pyrite, MnO, good copper (malachite, 

azu~ite, chyrsocolla and copper staining), is contained in the quartz-

sericite veins and faults, predominantly at intersect areas. The con-

tact zones and alteration zones contain very hC3VY FeO , \vith minor 
x 

copper and pyrite mineralization. 

Reported values from assay work shown to me by the owners were 
. 

very encouruging and indicated values of economic grade for gold, silver 

and copper. 

The potential of the property is very good, based on information 

supplied and observed on the ground, for either underground (shaft-drift ~ 

~ining operation to explore the quartz-sericite veins, open trench -

open pit operations to explore the large heavily' ~eO ~ineralized con­x 

tact zones and possibly a plac~r type operation ,in the Northern a~d 

Western Sections of the claim block bordering the San Domingo t~ash area. 

It is recommended that the property be completely mapped with 

all ' structuraL . and mineralogical features being plotted and detailed 

mapping and sampling of all old workings in the area. 

Respectfully submitted, 

~ ~. 
~sey () 
Senior Geologist 



. :; . 
1' •.• 

. /' ~ . !, .I" . ..... 4 ~/';'''~j)' ' .. ::::., ... , .... ,. 't, .. '.,: 'I ' .~I"~I'; .:; ... . ,\ .• .... •• .. l; l .... . r,. C.: 
......... " ... • •• ". tilt • 

1-4·00'- .. .. . ... .... . .. ;:'-'I- t -; \ •• - ..... ..: _.J.- . .. t .... " . 1...-._.-.1'._._. - __ ._ ". . r. _'() • • ~ 
' :. . " ~'7'j\ • W-='f'04\l ... ., . .......... • . •• ·.:~I ........... :..., ():;4! ._. . O f ( 

. : "~~." - ... ' I " . ., . H' ,:@) , I • • " ' .. 
... ~ . ~. : • ( ..... c._ •• . ; ' ' '''. ' , .. :J ' ~ (~\ " ,I •.• ..®. 
' . ~" " './"_- \ :.~:.::." '::'. : ~ ! ~ .. -.~-' -' . I~ •. ,:,!,:,.-•. .'_. -- ""~""f"\ -)':"';"--- --~-.- 'e" .~ .Pr.....-; '-'-"" ', •. :':"'-'.-.-'" ,- ~g ....... c.- ~. ... . ~ 10"'4 " . 
• "..".,..- I \~. I . '. C".. "~._ .',! • . , • I II ..... . ,.:. , 

~. :;.;';:/;'~' . : . ~;: tv~;';"'1 'i. :,?-,;,;.Ui . ,,/ r' .;~' '.i.?:' . i;::~:;::'"' : ;::; .", .. 
····'·:"·1· . ' . ., :. l. ~) .' ::: .. , ... ,. ~ I;" ! • . ~ "01 .... :.. •• 4 : " ;"~""""I • . ..' '\. '. 'l" :. ' .' ,': 1" "".' "' ., ,. •• L .... I' ~C::v.. . 

'\ " 1 •. ~') , .,,,' .\ I ~:', c, ·!) '1'. J ~'. ~.-, .... : '"t- ,. ' ~ . . ! . . £ · .. -:7:::"';'JV; .) .:';-.\ ~ 
• , ,. t .. , ' . ' . ~ (R ~ ,'.#, . I· ' ~,.:-. .. 

,. • t· • " . • • • '. ). If" .... ........ £I M .... O· o.,Jf"1 ,,,.,.r.1" 1fl)'" ... ".- t.i · : .. ,. .., .i.·. ~ 
. . . ! 'I "'-. ' " . . . - W~do~ . 11 H "~o,,. .... .,~:U_il\,;J ~~ i "" A ,.\' .' 

-.,,:,- t • •• . •• !::. Lr.~J""""'~ ."'" v.~, : ,,~~''' (/ fl. . .. .. ~ ...... () ._ '(;/ .•. : . .. --:------- 'I C ..:.. -'~-- "e .. ,tA r. IL~ .··· · .·~" .. i ' ?\ ' C-/,-';; "/? . . .. '. 
• - .... -:-- -~""'- t:..=..\ , , • ,<. .,.. · I ."~ ' . . <::" r-:'. • ..., rOlI"Jetl.' " ~ _", .\ - J3· .10 - ........ :::.,;, )1 it . ..,,'... -..: I .1,,,,..,,,, tC~ ~!:... :.r. n:; 0 A. L';- ' I/ fJ' . I •• 

1 ". ~,", I_o.-Il \lJI.". II'~·' 10 • .J ~') • fiT' . H . . ' , . 
'"' , ~ -;:-.- ''':-- 0_ ... , I : ..... CO""V~'(' ~.u~~ '\!:"."j'} (" '" \!.Y .1'- '. _ _ _ '1' -:-:, ~._ ....... 

.... ,... " . -.... --:::: .• '. .' --::;;=,=-=:.' . ~== ,~. ~)-. I· :O~ 'r::"l?c ~ ®-«/O ..... , . .. ' .,~ ' .. 
I.

J 
,-.. ~ ", ... ...::-:::- :w....-o -:: .,.. '-' ~ .",~ ~I...: '\'" ..... J ,q _'( • • • IA-:').Jt' 

t r. . - .... ,. • ...... ::.:;;;.--,_ • .,..-,/'-. c.·.· .. .,'" ~ () I ",0 . 34 . • . I . U 

. . '1"'\ · ··., r .. ~ '" "'" /'0 c~ y."" A VO(.JDA!.E:. Qt· .... ,":;r:Sh "p.,h" ;;'; ' ::'~.ol. J' • ~ 
" :.,: -:.:.:'.. ~,~;o, .. .l .. """ ".~ M4''''~ • 0: . to ~" . :;. -. ~ ~'"'~ . N ~ ... aj~( - H I" J~I"C."'n ' • .' ." . ". o,J;'\ ' . 
. ';':,""'1 • . " ~' •... NI ..... IO~ . ' 1'.10 . ' I.,. . . . ' :' '1..../: .: c,.. •• ~ ~' ! ~ . ~;:.:::.:( ... :(~ ; .( 
.•• ' • (' •. , . . Iv",.J~ . . .... It ~ . , ... ' I I. Cil~ 'Je' <:'R • ~'.~.. '\ '_.'" 

/ • .: . .. : • " ... ~. . ' ; •. "', ". '\ (-. ... . J4 ~ ...- I·· .. - lSi ~ " 
.' • ;" • .J '.. .••• " ! • ~ .: •• '" c... t..... l(rr,j ..... --.. . IIc. 0 "<.0 ",:0 " 

I.'.'" ·V., --.,' ~ '. '" 1 I '1._ c.... ~ c-.... , Jw"<:I" " """ . , ... "\ !lo 
r· I '. 'J,; :. \ :'~- ., .... . ;~ .... ::: . I. "''''' : . .... } . : .'~:: .. _..!....~..:.~..!-.:....~ •. "-:..:. .~_-_-.':.~ --'-:_l' •• ,., . , -~ . 

---r----------· ----·--r-· - . ,. . I ~ ~:1i) CI'."<l ' fI I!~I "" ...... ,." ~ .! .. ~~ . ''. ... ': .... !. ~ .. : •.• >;\ .. ' i .' .• ~ .... ; loL a. ",,~ •. ,. "S ... . , 4- I ' .• • • : . IU-,-. 

S t ~ t e Min c r 0 1 L~ J S C S ,J S [oil ows : 

{,E]606 t.o J6l9 inc 1 us i ve. ilisn Icn(H'JI1 ~IS 1l(.lIl·:B [i~D 
~1 I N I NC; C I.A I i:rs NO S. l, -2. J, I" ), t), I O. 1 i, L >~ , 
1 J. 1 ('. t 5. 1 6. 1 7 . To \./ 11 S lli r 7 r'l K ~ 111 ) " <..' .' ~ ~ J 
of lhc.: r.{~SI\B&~·1 t1,lricopi, County. Ari;':(Hlil, 

~ 

fed c r ~ l 1'-1 i. 11 j 11 ~ ~ C 1 ~ i inS " s F 0 1 low~, : 

1.;1 S l Slit n d .,~~ 1 
La s t SLit n d ,:.' 2 
T.I<1 S t S t c~ 11 {J ;.:~ 3 
Last SttllHJ fl., nlld 
Last Sl:.1!~cl [5, :lll in ~~ntlth h:tlf (S! .. ) (If Sect'inll 
Twenty-rive (25), Townslli.p Sevcl1 : (7) Nor(h, I~iliq~e 
Four (ll) \·h':, t t 0 [ Lhc C~:SI\B{(~1. t·lil r iC(Jl';l County t 

A r i Z 0 nat a 11 inS ~ n . Do m i 11 go l'-1 L n in g Dis l: ric t ; 

P~y D,1Y 1:;1 
Pay OilY 17:7.. 
Pc1Y D;lY if], ;lnd 
C hoI 1 (l, ,1 1 1 i 11 Not" l h (l :J S ( q 1I.1 (' (: (! l- ( H f ~ I~ ) 0 C Sec I. i l> 11 

Thirty-riv(~ (J)), 'I\Hv'n~~hip Seven (7) r~()I.·ll!, 1{;lll} '.l' 

Four (I,) We:;/. C\.(/SI{r)~·d"r, ~t.-ll-icop~l . COlll1[Y, '\I · i::c)()'·I, ;11. 
in San JJomil1go t1ining Di::;tl'ict; 

B l u e J <I y; (111 d 

Hidden CClIl,Yon t/l. both in Sectiol\ 'J'weney-[ivl' (~5), 
To yJ n s hip S eVe n (7) Nor r. h. R ~ 111 g c F (1 U 1:" ( II) \.J cst C.; {( ~ I { I, l' ( r I : 
HiJricopct Count.y. At'i;':()ll~l, ;Jll ill S"ll DOlllingo Hl.Illl\l~ 1)1:;lli~ ' ! 

Blue SPUt·; (!n d 
Lucky Str.oke, both 111 Sour hc':r!;l qll,)l-t(~r (SE,',J. cd' 
Section Twcl1ty-si.x (26), Township Seven (7) Norell, 
Rc1ngc FOllr (l,) W(,Sl G(:Si~B&~1, ~1~lri. c.:0p(1 Count.y. 
Arizona, ill I. ,ill S;lrl Domingo t1inj· g ()i · ~;I · rict. 
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WIlllA~i l. DUSCNBERRY ~, .. O. 

CONSULTANT J:~ n~ ~IC4L ~n;NC(s Of: 
'UClRONICS • Mlt-«;RALOGT • ~IITR'Y 

RESUME [AS OF' 1981) 

\/ 
/" 

PLEAS ( REFER TO THE ABOVE CAPT! ONS ON THI S LETTERHEAD AS TO MY VAR rous SCHOOLS OF 

DISCIPLIME ·AS 1 H.A.VE FOLLOWED THE ABOVE IN ORDER • 

ELECTP~OHICS: 
. :l \ ; . 

A HON-CANCELLABLE FEOER.'-.L COMMUNICATIONS LICENSE 111834054 D~TED FEB.2. 1955. 

DEVELOPED THE: UHF CIRCUiT FOR THE MUNTZ TELEVISION MANUFACTURING COMPANY (19531 

CO-FOUNDED. THE LARG~ST TELEVISION TOWER MANUFACTunlNG COMPANY. THE ROHN MFG. CO. 

BELLEVIEW. rLL. (1955). FOUNDED ARIZONA TUBE MFG. CO • . IN t 958 PRODUCING CATHODE RAY 

n.J B E 5 FOR THE TEL E V I S ION IN DU S TRY I A V I AT ION AND U.s. Go VE R N ME NT • 

M I HE: 8 ."L.OGY: 

'.' 

CATALOGUED 20 13 MINERAL~ AND THEIR CHEMICAL CONTENTS IN MY LATTER SCHOOL YEARS. HAV;:: 

MY OWN LABORATORY COMPLETE WITH SPECTOGRAPHIC INSTRUMENTS, BLAST FURNACE AND ALL 

OF OTHER (OUIPI'-iENr NECESSA.RY TO ANALVi.s:: ANY MINERALS. ADMINtSTRATIVE ASSISTANT TO 

PRESID'!:NT DYSART OF AEROSPACE MINERALS [1960}WHICH OWNED THE FAMOUS AMBROSIA. LAI':E 

AT FARMII-tGTON. NEW MeXICO WH1CH CONTAINED 70% OF' THE NATION'S URANIUM. DEVELOPED A 

PROCE5!5 TO IMMEDIATELY DETERMINE THE QUALITY AND PRESENCE bF URANIUM. OWNED THE H/~,M8 [r: 

COMPANY OF" PHOENIX. ARIZ. (1976) SMELTING SILVER, RECEIVED U.S, PIt.TENT (t 39605Sq 

FOR A METHOD OF SILVER RECOVERY. ~ ... ~INING ENGINEER FOR THE SAN JUAN TUNGSTEN MINE AT 

SELLS, A:(t.[t 977] MINING ENGINEER F"OR SILVER SUGAR MINE AT CROWN KING. Az. [1978). 

VIC£:-PRESIDENT GOLDEN CHEST MINE [1979 TO DATE] MURRAY. IDAHO PRODUCING GOLD AND 

SILVER AT A 250 TON PER DAY CAPACITY. t HAVE SUFF'lCIENT TIME TO 00 PERSONAL GEOLOGIC. 

TOPOGRAPHIC, ASSAYING AND MINING EVALUATIONS AS A MINING CONSULTANT. My TELEPHONE IS 

UNLISTED, t 00 NO ADVERTISIN G aUT OPERATE ON PERSONAL R~pc::'ERALS ONLY. 

CHEMISTRY; 

My LAOOnATORY IS QUITE EXTENSIVE AS I HAVE H"D MANY YEARS TO COMPLETE IT TO MY DESIRE. 

My MEMBERSHIPS INCLUDE SUCH AS AMERICAN CHEMICAL SOCIETY, AMERICAN SOLAR SOCIETY. 

AND HAVE GIVEN J-AANY LECTunES AT TilE UNIVERSITY OF" ARIZONA ON CHEMIC .... L PHf:NONOM:N. My 

MAJOR IN CHEMISTRY PRECLUDE.S ALL A'j~ECTS 0":: MY ENDEAVORS TO oe: INCLUOED HEREIN. 

EDUCATION~ 

BACHELOR OF SCIENCE. AND MAJOR EDUCATION Rr.SlILTING or A MASTr:n's DEGREe: IN SCIENCE WAS 

AoT THE UNIVERSITY or- MANILA. QUEZON. PHILLIPINES.f1939]. My ()()CTORATE tN PHYSICS WAS 

AWAFlOED 'N 1966 Ai THE UNIVERSITY OF" PHYSICAL SCIENce ("19661. 

I 

. . 
, ". 

• It I" (" (( t • ( I')' 
./ 

"=:.:., • , I ,. . •• 

I 
I 

, " . , ", 
PLEASE NOTe: THE "Rove IS F'O~ INF"OR­

MATION ONLY AND CANNOT BE USEO IN ANY wA~~ 
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WJLL'''~i l. Ol)S[NB[RRY nl"n. 
CCNSUlT olNT rOilt ""e; ~'f~IC 4l 'lClrN(r s Of 

(UCT RONICS • Io4.H~_CUlOC'f' • O-ILMISTRY' 

NoVrMiJl.p 20 1SeW. 

T~_f. H £: R C U ~ C c; MIN lUG An (A C 0 1-J C; 1ST I NC 0.... -;- H ( 0 l. U r 8 1 noM 11'1 ~2.! '..:.. ~ I . ~;.::_ 

tNT f{Q 0 U C T I 0 ~~ : 
THIS ~1INING Sin: LO(;~;EO rN R 4 W- T7 N SCCr10N 2S OF MARICOPA Cout~r/. AAIZOHA. 

LeAVES Me TO 8ELlEvr: THAT THE TON"'IAGE IS i\LMOST IMrOSSlnLE TO E5TIMAfC. WITli 

VERY LITTl.E OV~REJUADEN. A OUIYC EXTENSive EXPLOf1A.TIOU OCVELO ME~4T COULD IlE c:;,~.; ·-

U I D'£ REO. THE t.-l A $ S I V E 0 F1 E INS I G H T "T THE P R [ SEN T C X C A V A riO r 4 5! T E ~ E V A I:: "L ~ ~,6 0 0 . C () 

YAAOS IN VIEW AT THE LeWEST ASSAY OF $2400.00 PEf1 TON or- RAW ORE. 'rH( one AV[nl-C f :: 

t AriD 1/3 TONS PER YARD. 

THE RAW O~E CAN 8E CONCENTnATEO TO A 100-1 8ASI$ Fon SMF.:LTING. THAT M[ANt; THAT 

rOR EVERY TON OF nAW ORE, THIS CAN BE CQNCENTHATLO TO $240.000.00 PER TOt{ or nlc 

COHCENTR,A.TCS THAT WILL BE SHIPPED TO THE: Sfv\('LTcn. TH r: MAIN REASON · TH,\ r raf,s ont: /1 

"LAC~, 15 THAT THE E.ARt-Y DAY PROSPECTOI1S WERE riOT C~,PABL'"E OF" THE GOLl) [XTR/",CTIO.'.J . 

A.~ THE COLD IS IN SUCH" FINe STATE THAT IT WAS NOT Olsc~nNIOLE THF.RlFORE ~~OT OF' j..N Y 

VALUI!: TO THEM ALTHOUGH THE ORE WAS VERY !NOICTA TIVE OF' HAVING GOLD nEARlrlG VALUC~-; . 

U;XTRACT1Y~ tI,ETAl..LURGY: 

THt!: GOLD IS F.VIOENTALLY IN A COLL()IOAL' STArt: THAT 1'3 ONLY AMENABLE Tl.' A HIC.IILY 

AOVANCF.:O EXTR~CT'ON. r>ROCESS THAT INVOLVES TlH: ()l~E W.lTH A SPECIFIC FLl:Y."~S Ff')rH.-IlLr. . 

THE: FLUXING FORMULA INVOLVES A. VERY TIME CQNSlJl.lINli PHOCESS CONSIS11.-..:G 0;' VARIOUS 

CHE:MICALS •• THe: AI''''HJ\JNT OF' HEAT, TIME OF' HEAT. OIlF. CONOITIO-..fNG ANO TOO MA:IY OTHcn 

VARIASLES TOO NUMEnous '·O'r.lENTION. No TWO Of'U·.S fU-:QUIRE THE SAME Type ()f· lI-H: FLUX 

"'ORMULA~ SO THE: FLUX HAS TO 8E TAILORCO- MAor Tn EACH TYPE OF ORE. 

THE FOLLOWING FORMULA HAS f/ECOVERCO Uf' TO 19, n Ollt4C(,S PEn T0101 or r(/l.v" ('t:..(::. THAT II 

NOT BEEN CONCENTR~Tt:D. 

EQRMVl.A: 
Foet USF.: OF ONE AS5AY TON OF' ORE: 

22. S GRAMS OF' POTASSIUM CAnHONATr. - 22.5 'GRi\M5 or- SODIUM 6ICARI10N.\TI: - J6 r.nA"'~S 

O"LITHARGE }v£lLowl- t1.S GRAMS FLOUR -10.25 ANHYOROUS 80"~AX [BOf1AX GLi\:.it",] /\1--10 

10.25 30DIUM CARBOHATC. 

FUATHEn EXPERIMENTAT IONS SHOULD BE MADE IN C'f1I>r.R TO ACHIEVE '" f"urr rH~·rt ftt(·tlFR 

fttCOVtRY FROM THE: ORE. 



J ani : Research and Developme Inc. 
Gold, Siht..'r and Platinum Ores 

2027 South ,\1cQuecn Road • Mesa, Arizona 85202 

Phone: (602) 892-4561 

Au~ust 16, 1982 

SUBJECT: IRON O:(IDE ORS Sl ~~ ;l:TTI~;D BX L. JOHN 

5 grams ore 
70 grams litrarge 

.5 grams soda. ash 
10 grams flour 
10 grams borax 

1000 milli6£ams silver 

1. Iron ~Aide - 5 grams 

) 
) 
) 
) 
'} 

) 

Scorefire assay at 1950~. Cupel lead. buttc!?"!. 
and 'Heigh silver cutton. Put 1 l-,\'lrt HNOJ to 
6 parts H20 - 50 mI. weight gold after wash 
and drying of gold. 

Au 
. 9~.:1ton 

Ag 
~ . ..Jtori 

2.60 8.82 

30 grams of ore leached, reduced, burned v filtered, roasted and assayed. 
Results: 

Au 
Oz ./ton 

2. Iron OXide - 30 grams 4.40 

Ag 
Oz.lt&.u. 
382.00 

R.Group 
Qz. /to.;.,"L 
- 1. 20 ~ 

~mple submitted to Houston, Texas to be analyzed by Spectro-8pan, Plasma. 
Results will follow. 

erson, Research Chemist 
JCH:hh 

TarAL CHARGE: 1250.00 

PAID IN FULL 



January 22, 1982 

HERCULES MINING CORP. 
5100 North Miller Road 
Scottsdale, Arizona 

Gentlemen: 

As you know I have worked on the ore from your Blue Bird Mine off and on 
over the past 2 years. Most recently I have been involved in the extraction 
aspect of the ore. Through mY work I have found some commercially prepared 
chemicals which I feel will make a very satisfactory recovery. 

My tests on the head ore indicates a minimum recovery of 1.5 oz. au and 
slightly more on age This has been'confirmed by others using the same ex­
traction methods I propose to use. Through additional experimentation, I 
feel the actual recovery will be well in·excessofl.50z. au per head ore 
ton. 

As you know, I have a pilot plant which is capable of handling 1-2 tons of 
head ore per day. It would require very little to expand this to 4-6 tons 
per day. Cost of operation would be virtually the same at either size. 
Because of this, the plant as it is now would be marginally profitable. 
However, if we were processing 4-6 tons per day it would net approximately 
50% profit. Of course as capacity was expanded profitability would incre~se. 

The initial outlay of expenses would be for chemicals. However, if we were 
processing the same ore on a continuous basis, the chemicals would be re­
cycled and used repeatedly. This would make the cost of chemicals a minor 
expense. 

For the past four years I have been involved in designing and operating ore 
milling equipment. During that time I have processed many different ores. 
Ever s i nee I fi rs t became i nvo 1 ved wi th your 0 re I have felt ; t had real 
potential. I am sure the values can be recovered on a profitable basis, 
even on a small scale. However, there is virtually no limit to the size the 
entire operation can be expanded to. 

Sincerely, 
ROLA METALS COMPANY 

~"7~ 
Robert Gunn; son 

RG:mm 
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United States Pat' t 
Kerley, Jr. 

{II} J IIJ 

(4~J 

4,269,622 

Muy 26, 19M! 
--------------

-~.- ----.-- -.- -_ .. . _ ... _ .. -_._- ..•.. 

(54J 

(21) 

(22] 

[SI} 
~~21 

[581 

[56) 

RECOVERY OF PRECIOUS MlTAL,) FROM 

DIFI'lCULT ORES 

Inventor: nernud J. Kerley, Jr .• Santo Tomas 

Rt. Box. 7 J, Sahuarlla. Ariz. M5629 

Apr!. No. : 108.t68 

Filed: Dec. 28, 1979 

r n t. a. I ••. ................. ...... .................... C121J 11/04 

. u.s. O .................................... 7S/103; 75/101 t{; 

75/118 R; 75/121: 423/J2; 42.3/)) 

Field o(Scucb ..................... 75/103. 118 R. 121. 

. 7S/lOl R; 423/32, JJ 

. RtCerence.J Cited 

U.S. PATENT DOCUMENTS 

29~,1I1 ~ 

2Y~.~ ICl 
290.7()<} 
2Q6.710 
)20,~90 

36t1,IO) 
381,1149 

1/ lI$ K4 

J/lK~. 

4/1M!!4 
.(/ I!!H 

6/1!!~5 

7/1~l!7 

41 I!!!!! 

Russ.ell .......... ................ ..... 7~/IOI It 

Ru~1I ............................... :"5/101 R 

Ru\.S.C1I .............. .................. ... 413/35 

Ru~1I .............. ........... .. ........ 423/\7 

Rus.s.cll ................................ . • 2)/182 

ffo(mllnn ............................... 423/27 

R~II .: ............................. 7SII01 R 

1.627.51<2 5/11127 T~rry ... ... ...... .... ... .. .......... n/lO' 

l.li7ll.7Cll UI'I.\1 AllJnj{h.a1ll .. .... .. . .. .......... <42J1·4S 

I,K91,~.l2 12I1'I.I~ (ilbwn .. ... ...... ..... .................. n/lll .l 

2,09J.404 II/IQH MUl:kl~ ...... ........................... 423/32. 

2,822.26) 2/1'I5/! rorw .. rd ................................ 75/117 

2.928,132 J/llJW U4rc: c:t al. ... ............. ....... ....... 75/119 

3,848.05. 11/197-' Wlenoruwsl" ... .......... ......... 42.\/140 

J,9SJ.200 4/1 '176 1m ...... .............. ........ .. .... ........ 75/10) 

J.983 ,017 ~/IQ76 Slab() ... .............................. 75/117 X 

4.029,4118 6/11177 ObJllna .. ......... .. .. ... ............... 75/10) 

4,070,1112 1/1'1711 (jl·lllk·S .. ,·lh:rt:lllw,ky 1:1 

.1 ......................................... ... 7S/IO) 

Primary E~Qmint:r-G. Ozaki 

(57) ADSTRACT 

Prc:~ious mtlals su~h :l.S gold anu 'illver are recuvered 

from difficull -ru-Irc:al ort's, parlleulolrly those: CLJnlall1-

ins mangJln~. hy IaAIVll1llng U!\tng an ammunlum th,o, 

sulfare Ic:ach solution COnlalnlll~ "'opper, ,uffH.:ienl am· 

mOnla to mainraln a pH ofulle~l 7.5, und allcas( 0.05<3(. 

sulfite Ion. 

6 Claims. No Drll"in~ 

• 

•• f . I 

-, 

-' . 
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. ABOUD'SP~CCURJ\TE ASSAY ACTIVITY " \",~~~~e~l'··~1 
ASSA Y .• • . 1/ Ag6UD Kh ~ 

NAME:!~'l~L1<t<--, 7J£""<.R~7(-:-<" ADDRESS, ?! 5/ )vI) /1(' ~ . ~ 
/ . 

SAMPLE REFERENCE OEseRI PTION 
OZ/fON OZITONI % % % % % % 

""t} • NO. AU AG CU PB ZN FE 

I BAY k'~. I y/(. If 0 

.. ~ , . ..., 1 ,//f ,rO 
, . o · ~ . " ~ .;t."--t"'T:'".!; 

I ~'I-1 I CHARGES: I/"''- REMARKS: 

ASSA~ER: . J 
/. / / hJ 



} 

"",.;-:-j 

-
INVOICE CERTIFICATE OF ASSAY 

~2 1002 ASOUD'St\CCURATE ASSAY ACTIVITY 
ASSAY 
MADE 4001 E. fJJadison Phoenix, Arizona 85034 It Telephone: 275·1635 

FOR: ~ . ~. ~" (!.i)· . I 
r '~A"4(~:rtC' a~ADDRESS: ~ 06 I'~ .. 

. 7 
SAMPLE 

NO. 
REFERENCE 

t- _ 

NO. ~ 

/~d.~ 

DESCRIPTION 
OZITON I OZITON I % % % % % % 

AU AG CU PB ZN FE 

I ";'21 f7D 

~ ,.~.j /lAJJu J 1/ :01' J~ 
(J 

• 

r~ 11 D r. ,:c: . T RFMARKS~ 
., 
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ASSAY 

ATOMIC 

SORPTION 

REMARKS 

METAL REFINERS LTD 
255 S E~TENSICN RD 

MESA A2 85202 
(602) 954 .. 2704 

:.": .. 

TEST WI' • BEAD WT. T.o./TON ( COMBINED l~ET :\LS ') 
---

-
-------, 
-----

. , SAMPLE W'T • I INSTRUMENT READINGS PERCE~~AGE T.O./TON ( 
, -

I 

,Y:J2/t:-r -t-- / - ~ ~r: (7 .. 

- /6',2 ,DP/V1'. r9 L$-Z q:'4,/ yL-~, 
,. • /:? - :- L::.._ 

/ ,- "'-- --I' 

/20C?~J / '~Ot Joc-/-../ r.?_ ,-'la-~ 
V· <OJ 

THIS REPORT IS RE~DERED \JITH FULL ~.JARR.~ ... \TY A~D RES?O~ST3ILITY 

ONLY FOR THE S.~\'fPLE RECE IVED. 

--------------------------------------------------------------'*--- ' 
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SO(JT{ll'JESTEflH ASS.1YEI?S [;. CtJ£t"JISTS, It/C. 
WtL W",QHT 

... no .... co ... 0 ••• ,. 

C"::.:::.O:.:A.:O~:.:~ - 19." 
Mr. William Shriver H ..Q.. 

5522 N. 11th Street 
Phoenix, Arizona 85014 

,,~c.laT['U:O A •• A.V("e 

~. O. BOX 7517 
TUCSON. ARIZONA 657 2~ 

.lOa II 

710 1:. ~'! /.~ : 

P'HOHfL 50.2-':" '.: 

fJ :-:: 

023995 __ ._.~_ .. 
2-19-80 "I:C~J""(O ____ _ 
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OX.-
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Unroaste 

Con-l 
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Roasted 

.745 

.020 

7.425 

'l. 

4.70 

.20 

3.90 

1 J>Pft\ C 0 .000' % 1 troy or./IOf\ :: 3 •. 286 PP'" 1 ~ = 0.0292 frey o.'/fOft 

• Gold ."d SOlve, ttp«t.d '" ttoy 01. p.r 2.000 th. ton. 
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DATE: 

CUSTOivl E R: 

YOUR P,O.: 

JOB NO: 

MATERIAL: 

A.S.T. LABORATORIES, INC. 
- ATOMIC SPECTROSCOPY & TESTING -

7730 E. REDFIELD RD . • SUITE # 4 • SCOTTSDALE, AZ 85260 • (602) 948-6907 

CERTIFIED TEST REPORT 3157 

August J. 1982 HEAT NO: 

PART NO: 

Verbal SIN: 

SPECIFICATION: -

Ore (brown) 

o MetJllography o Hardness CXChemistry 
0 ____________________ __ 

Lead was used as a collector for Noble Metals 
(Analysis of Pb-Button) 

Ag 8 
Au N.D. 

Pd 5 
Pt 3 
Ir 100 

OS JOO 

Rh 30 

Ru 15 

N.D. - Not detected. 

All values in ppm for 1 assay ton 

The elements shown are in the values indicated and are 
present in the sample in an uncombined state, or in 

physical combination with other material; or in a chemical 

compound with other elements. Such elements mayor may not 

be recoverable in the quantities indicated. 

Respectfully submitted 

/!/ftt{/j~"7/-
A,S.T. LABORATORIES. INC. 

All Reports are Submitted as the confidential property of clients. Authoriz.Jtion for publication of our reports, conclusions, or ox tracts from or r egar c i r: ; 

them Is reserved pending our written approval as a mutual protection to clients, tile public and oursel ves . 



February 2,1980 

To whom it rna.y conCerns 

Note' this is an assay report of the tests madt:!by us on th~~W~ Red ore 

locat8d in Arizona. Thesear8 not certifi2d assays but s~cial assays a nd 

can Ce varified. 

They are as follows: 

Dec. 7,1979 #1. AU - 13.5 oz. 

Dec. 7,1979 2. AU - 9.5 OZ41 

Dec& 10,1979 J. AU - 10.5 oz. 

Deco 10,1979 4. AU.- 16.1 oz. 

Dec. 11,1979 5. AU - 13 . oz, 

Dec. 12,1979 6. AU - 16 oz. 

Dec. 12,1979 7. AU - 9.8 oz. 

Dec. 1),1979 8. AU - 12 oz. 

Dec. 1),1979 -9. AU - 15 oz.-

Dec. 1),1979 10. AU - 18 oz. 

Dec. 1),1979 11. .\U.- 8 oz. 

Dec. 14,1979 12. (1 pound run) AU - 15.1 oz. 

Dec. ,14,1979 13. AU - 17.4 oz. 

Feb. 1,1980 14. AU - 8 . OZ. 

Feb. 1,1980 15. AU.- 19 oz. 

Sign...:o ~~~d~~~L~ 
ksli~~ C. Rai:Jor, ::.icc. ~ Tr·.;2.3. 

,. 

) 

( 
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Mine BLUEBIRD ClAIMS 

i:·· . 
DE'PARTMENT ' OF' 'MINE:RAL RESOURCES ' 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date June, 1966 

District SAl'! DOMINGO or Wickenburg
l 

MarlCIJpa(Q Engineer LEiilIS A. SMITH 

Subject: Mine Visit with 'Leon Childs (an owner), 6-17-66 

mai led 7 /8/66 
phoned 7/21/66 

Fil ED 

JUL 21 1966 

Property: 6 unpatented claims on Public Domain and 17 unpatented claims on State property. 

Location: SW! Sec. 36, T. 7 N.~ R. 4 ~V. 

Access: Follow Rgy. 60-70 to first right turn-off Cl! miles N. of Horristown) the.nce 
go 21 miles, on a good dirt road to the mine in a N-rffi direction. 

Owners: Leon A. Childs, agent, along with, several relatives, 1416 W. Coulter, 
Phoenix, Arizona, Phone 279-2087. 

I'" 

Mine.rals: jCopper, gold. According to Childs no appreicable sulphide has been found. 
The copper minerals observed are mostly chrysocolla and malachite. Iron oxides are 
quite prevalent though. Other minerals inel_ude ,epidote and chlorite t \vhich is \vide­
spread. 

Work: Work mainly consists of a 450 W-S~v inclined shaft more than 15 feet wide, that 
is at least 100 feet deep. According to Childs there is a drift 150 feet long at about 
35 feet below the collar and 2 stub drifts at about 100 feet belm-r the collar. * mile 
or so S~V of the shaft is a recent cut that is about 75 feet long, 20 feet wide, up to 
6 feet deep, and made by a bulldozer. The cut exposes oxidized copper along with 
chlorite and epidote. The rock was too altered to be definitely identified but could 
be a meta volcanic rock and high altered schist (a guess). This rock is on the NE 
overlain by a rock that looks like a quartzite floater. All rocks are severely sheared 
in a NH' direction and copper mineralization seems to be affiliated with this shearing, 
but seems to occur less in the quartzite, a dense rock. 

At the old shaft a dike or bed of metamorphosed igneous-like material, 6 feet 
wide, seems to be conformable with the apparent wallrock bedding. The shaft pitches 
i'l-SW at 450 away from this dike or bed although shearing was seen on the \Vest side 
of dike or bed 'tvhich is vertical. Generally, a large are.a, surrounding these two 
workings shows strong iron oxide staining and strong fracturing. The area plunges 
under detritus around its periphery. 
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ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX, ARIZONA 

~~~~~~-t6~-t'~7 

February 5, 1958 

To the Owner or Operator of the Arizona Mining Property named below: 

l 

BLUEBIRD 
. (Property) 

COPPER SILVER GOLD 
(ore) 

We have an old lis·ting of thl;.! above property which we would like to have 

brought up to date. 

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

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

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

prospective buyer in looking at the property. 

Ene: Mine Ownerls R8port 

FRANK P. KNIGHT, 
Director. 

/ 
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Phoenix, Ariz0:rla, 27 November 1939 

TO I THE FIELD ENGINEERS: 

Messrs. Howard Motlier and Dan Mayne, Box. 9.3, Cave Creek, Arizona, 

having been operating the Bluebird '"]JIine under lease and shipping to 

the I;uternational smelt,er. rrheY' ll~ive S)4~;Pp'~d some 7,500 tOIl$ in the 

last twelve months, dOing from 200 to ' 2?o.feet of development work. 

They have full eqUipment. and are looking for a new lease; or a 

property to take over under terms where they might ship and pay 

royalty. 

If there is any property within your district that you think might 

be of int ere,:, t to them and to the ovm.ers t please advi se. 

J. S~ COUPAL, Director 

JSC-jrf 
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