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May 12, 1971 

FROM: 

paulEim~n 

Ken Jones 

ARGEN lING DISTRICT 

TO: 

SUBJECT: 
Beaverhead County, Montana 

The Cyprus report and maps were reviewed briefly and discussed 
with Dick Thomssen on May 4. While potential exists on this 
property for a large copper deposit, evidence to date indicates 
that this potential lies at least 2,000 feet be low the su rface. 
This seems a bit too speculative as far as economics are con
cerned to be of immediate interest to Essex. 

Thomssen was not impressed by surface exposures of the intrusive, 
but did comment on very attractive molybdenite encountered near 
the bottom of one of the deep holes in quartz monzonite. 

If we undertake reconnaissance examinations in Montana and Idaho 
this summer, a look at the surface and especially the core, would 
be worthwhile for background, if nothing else. However, I do not 
feel that an expenditure of $75,000 to $100,000 this year to obtain 
an interest in the property is justified. 

JKJ:td 

cc: H. Lanier 



COUNTY: COUNTRY: ' STATE: NAME OF PROPERTY: 

BEAVERHEAD USA MONTANA ARGENTA MINE 

DISTRICT OR AREA: METALS: ACCOUNT NUMBER: NUMBER: 

Cu, Pb, Zu, 
ARGENTA Ag,Au 

GENERAL DESCRIPTION : EXAMINED BY: 

Base metal veins with possible deep 
porphyry copper target 

TYPE OF DEPOSIT: 

GEOLOGY 

Moderately dipping sedimentary rocks 
intruded by quartz monzonite 

DATE: 

BRIEFED BY: P. I. Eimon & J. K. Jones 
DATE; 

STATUS; 

LOCATION : Northwest of Dillon, Mont. 

about 15 miles by good road. 
ELEVATION: 

LA T : 45
0 

1 5' ~ LONG : 112
0 

50' ~ 
ACCESS: 

DEVELOPMENT : 8,000 to 10,000 feet of 
drilling, numerous underground 
workings. 

MINERALI ZATlON: PROPERTY a OWNERSHIP: 

Shallow Pb, Zu, Ag mineralization in veins Owned by Hand family, Dillon, Mont. 
in sedimentary rocks. At depth in quartz 
monzonite is several percent disseminated 
pyrite, traces of copper and molybdenite. 

GEOPHYSICS : AERIAL PHOTOGRAPHS: 

Magnetics & IP by Copper Range 

GEOCHEMISTRY; TOPOGRAPHIC MAPS: 

See Cyprus report 7~ minute Argenta Quadrangle 

MAPS a REPORTS: 

Cyprus report - see Dick Thomssen in Tucson, Joe Worthington in Spokane 

MINERAL PROSPECT 

I •••• X INT."NATIDNAL. INC. 

1704 WEST GRANT RD., TUCSON, ARIZONA 85705 

. 'HONE (602) 624-7421 

DEPOSIT DATA SHEET 
BY : J. K. Jones 

DATE : May 12, 1971 



NA ME OF PROPERTY : NUMBER : 

ARGENTA MINE 
RE F ERENCES: 

USGS Bull. 574 
Montana Bureau of Mines & Geology Bull. No.6 
Also see Joe Worthington, Cyprus Mines, Spokane 

PRODUC TION a RESERV ES 

$5 to $10 million in base & precious 
metals. Has been continuously mined 
for 40 years. 

METALLURGY : 

FA,CI Ll TIES : 

ADDITIONA L INFORMAT IO N OR SK ETCH MAP: 

SAMPLES : 

ENGINEERING : 

EXPLORATION POSSIBILITIES : 

Speculative deep porphyry copper or 
mo lybdenum target . 

Cyprus seeking joint venture partner for 1971, must spend $20,000 for assessment 
work, about $50,000 ,in July & August for work committment - probably would be 
a deep drill hole. 

Cyprus has spent $180,000, Essex would have to spend $200,000 over 2 year period 
to gain 50% interest. 

Agreement was for three free years, annual payments of $87,500 starting in 
fou rth year with buy-out price of $2.5 mi 11 ion. 
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. COUNTY : COUNTRY: - STATE: NAME OF PROPERTY: 

BEAVEIGHEAD U<;:/i /f10Nr: /I?GFNT/J /J1INE 
DISTRICT OR AREA: METALS: ACCOUNT NUMBER; NUMBER: 

I9RGENrl1 a p~ 21-<-) 

A~~ 
GENERAL DESCRIPTION : V 

&-.u-~~~~ 

~p~~~ 

TYPE OF DEPOSIT: 

GEOCHEMISTRY : 

S-~~~~ 

MAPS a REPORTS: 

~~-~ 
~~ 

MINERAL PROSPECT 

I 
•••• X INT ... NATIONAL. INC. 

1704 WEST GRANT RD., TUCSON, ARIZONA 85705 

. 'HONE (602) 624·7421 

EXAMINED BY : 

DATE : 

BRIEFED 

DATE: 

STATUS: 

BY: PI£. f'J/GJ 

AERIAL PHOTOGRAPHS : 

TOPOGRAPHIC MAPS: 

(11.a.-~A~~ 

DEPOSIT DATA SHEET 

BY: J,k:~ 

DATE : /rl~ /~J If7/ 
v 



NAME OF PROPERTY : NUMBER: 

AeGE/lJlA MINE. 
REFERENCES: 

. USC;S ~,J-7f-

~~~'15~ <fG~ &JQ.4, b 

~~ ck- W~+rn.-I ~I ff"~ 
PRODUCTION a RESERVES SAMPLES: 

i S+n I 0 ~~ ~ ett.~ +F~ 
~.~~~ 

I 

~~40~. 

METALLURGY: ENGINEERING: 

FA.C I LlTIES: EXPLORATION POSSIBILITIES: 

~~~~~~ 
dG~~ . 

ADDITIONAL INFORMATION OR SKETCH MAP: 

~~~ ~~f~~ (1fl) ~ 
~ t d-o) ~ ~ ~~ ~~..5D11YtJ7) ~ 

~~~~~~_~~k
O-~~~. 
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. COUNTY: 

6eo.ve'('1.~CA.d 

COUNTRY: NAME OF PROPERTY: 

Ar8e",- tv.... 
DISTRICT OR AREA: METALS: ACCOUNT NUMBER: NUMBER: 

It r £3 e'" +CA.. 
GENERAL DESCRIPTION : 

Cu ~b, 2", 
I A-~ Aq 

Dertp Porp J, y'" y (fA.. f-~ r6 ( f 
J ~.s f t-I (t In ofd pb~Z", 

TYPE OF DEPOSIT: 

GEOPHYSICS: (0 rp'~'- 1f"" ..... 8 ( 
4 "\ cl 1'1 c, 8 "1 ( f ((- .$ 

IP 

EXAMINED BY: 

DATE: 

BRIEFED BY: 

DATE: 

LOCATION: i'\ e <l r- 0, /10 '1 

ELEVATION: 

LAT: LONG: 

ACCESS: e a s y 

DEVELOPMENT: <? Id d,s!'-; c t 

OWNERSHIP: 

/~Ct """1<) y I D~ 

AERIAL PHOTOGRAPHS : e x ( ' s 1. 

GEOCHEMISTRY: S t-c;: ~ T(! cJ "lJ. f (0 "'-If? /((ferj TOPOGRAPHIC MAPS: "7 -:£ .., . .., ..:.. f( 

MAPS a REPORTS: 

I 

MINERAL PROSPECT 

I •••• X INT ... NATIDNAL. INC. 

1704 WEST GRANT RD., TUCSON, ARIZONA 85705 

. 'HONE (602) 624-7421 

,4 r8 ('"'\ t-~ 

Tho 
I '7 7 I 

r 

""'"'lqSo" 

DEPOSIT DATA SHEET 

BY : ~ C\. CA.. I ('= I "" 0 '-"'\ 

DATE: A-qQrl J 2-1, I 7 7 I 
.I 



NAME O~ PROPERTY: 

. METALLURGY: 

.s1A.(~h(des 

FA,CILITIES: j.J ...... -leu 

NUMBER: 

SAMPLES : / 
LO r-e 

4- -.!l-/ 000 I 

4- - .!:>- () 0 (.) 
/ 

ENGINEERING: 

EXPLORATION POSSIBILITIES: 

(/0 ~p t-. yr 1 
/Je er holt, 

I ADDITIONAL INFORMATION OR SKETCH MAP : 
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R USS ELL CHADWICK - ECONOMIC GEOLOGIST 

/ 240 7 S. GARFIELD RD .• SPOKANE, WASH. 992030509 -R I 7-2595 
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1) Intl'O( eUon: . _.;.01_____ . P .. ~_ 

Al"t;f}ntn wac deEi~;'ned to C 1lluato the p08s1bi11ty that sufficient reserves could b~ 

found in the Hand },':ine a C:l to pern.it t'lldy prodl.lcticn of silver-lead-zinc orG. 

The prnb'Ttln conlen-:plat,ed 2. second phase ain ell r t evah!QUng t.he potential of 

the district for n. porphyry copper depos it. Work on tlle project bet,IQn in February, 

I' 70 with n review of the dna and drIll cox-e n~Uf!blc iron' the Trine Opel'1lt.ors 

e.nd froD ! prevlou8 exploration. Follo ,.jng , .. applng and san~pling of the Hand 

M ll'le, a drin hole teaUug thal area was bJ3gun on June 30th. Results frorr two 

holGe Bnd other work in the DlinC ar)tl did not point out an altl:nctive silver-lead 

t.a.rb~ l Etrld the project effort WSQ shifted in August towa:rd exploration of tb . copper 

pot~!.1U£\l. Two drill holes nd other wo).~k on the ' ;pol'phyry" bet were proceedIng 

when instruc"i\1nS to close do\",,'n the proje-ct were reoeived in l~te Septen:iJer . . .. 

Since our findings froIl~ the senson's work fSuggest n continued interest in 

the porphyry copper potential of tb0 cUstriot but not in the lead-sHver veins. the 

e,,~dcnce for the flporphyry!1 oot is disoussed in n t..eparate section of this report • 

. ~. 
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it) p~t!: 

1. \.'incheH, A. N.; H·B; :inl.og Dist:r:lcts of the DHkm Quadrangle; 
U. S. G. S. p Bul!. 574 

'>. S!lenoll, P. ",Y. ; 1!~31; r.eotogyand Ore Deposits of Ban~ck and 

8. 

... 

4. 

5. 

Argenta., Mont-ana; Monbnm Bur. of l\lillee 8.nd Geol.. Bun. No. 6 

My~1;St YN. B.; H52; Geolob~ and YiinC'rnl Deposits of the l\!'{1rtbweat 
Quart.er WHH~ Quadr'angle and A{raccut Br(lWD'~ Lake Are~, 
13eav~nh{~nd COtlllty, Montatlli. U. S. G. S. t Minerals Branch ~n 
:f'Uc I eport j with accoD.pt.lnying prelhdulH."Y geologie n:ap 

Lo,vell i W. R.; 1!J65; GeologIc l\~ap of the Bnnnack-Grayl1ng Area, 
lk:averhend Com'ltYt Mot..tana; U. S. G. S. M1sc. Goolo~c InvcBti-

Copp~r H"'nr,c Exploration Co.; lS68; Maps, Drl111ogs, geophysical 
data, per list in paragraph 1-D of this report • . 

O. Meyer, C. ~ and !ien:tey, J. J. j, 1567; Wall Rock AlteraUon: Chapt. 6 

7. 

s. 

I:) .... 

in Barnes. U. L(Ed. h GI~OdJ6!r.istry of Hydrotben:r.ml Ore 
l)opoS,tts; Holt, l1inehart,. and WinstoD, Inc •• pubHshers 

. 
Meyer, C.; Shea, E. P.; Goddnrd,. C. C •• Jr . ; 1968; Ore Deposits 

at Butte. 'Montanu; sect. 65 , Vol. n. Ore f;eposfts in tbe United 
States; A. I.M. E., Grnton-:Sales Vo!urnepPB. 1373 - 1416 " 

Lowen, J . D.; and GuHbertt J. M.; 1$10; lAteral and Vertical Al
terat.ion-lv1!.neraHzatiou. ZOl'liog in Forphyry Ore DepositG; Eoon • 

. Goot. V. 65, No. 4 pp~ • • 13 - 403 

Cyprus; 1870; Ddll core grnpMI::: io~. withasaay return.s; Cyprus 
. Spo kane filoa 
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TJ-e J\rGenta I:intrfct i8 within T . 6 f! •• R. 10 V', in 13enverheau 

\\'ct:t-nort11wof;t of DUlon. 1"ontnna, county scat of Beaverhead county. The road 

frerc Dillon is nut, puvcd ~j'{~~pt for the la~t few Ir ites . mllOll i.e served by tile 

Union Pf1c!fic R. P.. 

In.''zenta consists of about :l dozen BI1 ,nti llOIumi it coes have electric 

power but not tclcphorlt~ sG!vice. Rattlesnake CrE'~ke which runs tbrou&h Al'gents, 

proo;rtdo!3 ~nty of waUor year ... r.ound for dorrestic JXlrpoUCS fiud lrrignt1oll. 

B. Topognphy, Clhdlte: 

'fhe area n- apped nl"otUld the :Hand Mfno consists of a. gentle soulh-tacing 

slore r2u~~ng between 6100 ft. on the Al·gcn.ta Flats a.long F~ttl~snake Cree'· and 

6500 ft. Tl'Ie stope has n sn:1Uow soH cover with grass, age, nnd a few junipers. 

The cl1r.' r.te ie ser:·l-arid. witb fl"orr- 15 - 20 tnche of ratn pe:- year. Tt.H~ ar~~a 

Is geilernHy free of enoV" cover after April nod VlltU Decemoo)'; w nler ten-pol'3. tures 

can reach 30 degrees below i'.ero. 

C. AretA. Title: 

Cyprus nelda IT'Ol?.t of the claip~s in th& la'genta Mining D18lriet and the 

real property In Argenta Townsite. A land staton Il,ap and list of o'\\,llers is in 

Cyprug IDa Angeles and Spokane fUes. Sorl'0 Hi4 unpatented clQl~B, 19 patented 

clnin,3 ttnd nost 0 tn:30tb r reol r~ro~rty arol,.lnd A rgenta ~rlS held under Mining 

r~n&e (aud ()Ption-to-Furch!loe) fron' the Haud Ian:Hy of Arg' ~nla a.nd Dillon dated 



• r.. 
1. 7 ~pten bel'. lOG!). Four 1"8 tented c1n1n" s in the Bells - Fardtn nd area, [o'.tr 

upntenterl c!nlr:"9. and SOlT"e Arg-cntn prol-erty e:re hc1d rnder un (option Agrccr. C!"at 

tR1n~ the following pftlvlsion5: 

a) 2(J yenr tCl"'!.1: , plus 10 year extensions l1pOn 60 dnys noUce 
b) L~lo1.4' tiOll (~xpend1ture~: (with enTry-forward provlsion) 

1 t yeru' $75,000 (to Oclo', "~r 1.7, lf~70) 

~l1d yell!' - $125,000 
31'0 'ye~ l' - $175 t 000 
4th year and subgcqucntly $87.000 - 1 year 

c) Hoynttles: " 
Starting 4th year: J\c1v~nce n'inin:un' $37,OOO/year 

d) Ass{:ssl'"'ent ,\",'or.k: 
CyprusnoUfles prior to Septcm"ber 1 of any year. or 
does nssessn"cnt wor for subsequent year 

e) Taxes: Cyprus shall pny pro-rata 
f) upset Pric;e; $!:! . 500, 0' \) 
g} Auy tOCt1.t.k lH'J by either party :subject to agreeu"ont 

Tbe Nygren agl'ccn~ent contains !he rou'o vin~ provi.slcms: 
" a) C'1,sr; Considerntlor.: :,\1,0 1)0 

1st Ann1vE>fsary $i:, O&i) 

2ml t\nnlverall:ry $!i. {iGO 
31'd Anniversary S4., GOO 
4th Jifl!l1veTsury $5·, OJ) 
5th Annhrersnry Bnlance of $125,000 purchase price 
tn four equal allnu.cl 1f1~stall:l: , QllL:3 

b) · Taxes: Cyprus shall ~y 
c) ASiJessment Work: CyprUl3 shaH do for any assessment year 

In which option runo 90 days 
d) Minimum Expenditures: None 

AssestJn. ·nt W()lIe. on the unpat u!od Hand and Nygren claii'. :g was filed for 

the year ended 1 s.~ptor.nbe!l·, 1~70 nnd OOp!C3 of the 3i!lda\lit~ fl1rD.l.shed to Cyprus' 

SpohUle office . The an·()Uot spenl in 1(170 applicable to tbe H"nd agreement tr.inln·um 

work requlrelr. nl wus approxln:ately $165, l>O9. leaving Q r«,lulrernmt for 1 t)71 of 

nppl.'oxin ate_y $35, 000. 

4 
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D. 

i.'io. 9 
No. 14 

r-a(f'o.letl Jac!~ Bab!.Jit c1~i1:;'i 1.~r. Gl"3Q;tel.' v! Door LcY'f.'c 
Big Jurr.bo, Bit; r;!:'yr"nt;lGr. E;l3t. End pat.cntc..>ci clah:.:,~; 

the .!\ul1oouda CQn.p;,-;.uy 
to. 16 (loldJrd'h ~.tcJted cln!rr; An1Lcon<ia one-half 
.'{o. \11 NOn~{u3 t!l.1ptent~d cJ£!hl~; Carl <;;:l~re r o~ DUhm 
No. 32 ee, rl Day pnt~n:.ed cluin.~ I,c"O:lx 'd t:hri:JUe of DtHon 
T .oo&e pn 'c~,w in A rgeuH\ TowrwU net oWll""d by Hand or NYbrreD • 

Ei.story , '.:cd cHell: 

Mining in Argenta bel#tl in !~HS5; the first sr..:elt l' in 'P,.·,ontana WAS built 

th.ere tho Bnrr,o yeur, Eou e thirty Rines and prospetlte cperaUng intel'lnitteutl 

by 1929 pl'oduced Gorr:e $1 , 500~ O{W in lead and silver, 0'1: gold, or copper ores 

either for local meltera or £Or &hlpment ela' ·~hct'c. NeaI'ly aU of thh) enrly 

production cau:e frol},; ~nl"lcbe-d OY.lrle w.tvc , -\aad ores in shallow v,rorldngs. The 

T USCIlI"OrR, Governor Tilden. and ~'lorida IshHJ of the A r rC.!llta. Spr lnga rett 

together produced attC' t 1 u. aou I.on~ troll, 'Plpe ... lik.·~ shoot in the Devonian Jefferson 

hundred:; ur thousftn{!~ of ton~ fron ~c1ded ntos In t.he Jeffe :- '·on. A half .. dvzen 

5 
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IrO zonHci thcee ores curried substantial silver OJ' f,"Oid . The Ferdinand Mine 

In contrast to the sporadic hfgb- grac:ling of the early yett1"e • . and to the 

continuously for tbe mst thirty-five yenrs. In tbio tin-e they have ~roduced .. bout 

100.000 tons \vith. n. g'Z'OS8 val- e of $3, QuOt 000 fror.:-- the Hand Yh'lc (M.auldin -

AnnCOMt't •• BroVr'11eU - 1: 01'.'1 Mt. Group of olntn~s). Production is currently 

nbout 60 tOM of sbtpping ore pel' wee"-,,; It averages about 12% Pb. 2 - S% Zn. 

2 - 5 oz. Ag, and. 01 - .05 0$. Au • 

Cyprus fHo~}. 

1. Gc-oioy;in )\;np. 11!:: 50\}1 .,. i~vel'1 • .,~; from tl e llUeroo sedhrcnts 
llt')rth of t Rand Mlntlt to the ditch south of HnUl,*iinmke Creok 

2. O£-.oCf.O" feat i\~ up. 1"::c .JOO' - w~ Nis:-wer:L san-pte Hnes, ono 
J1\ qiJ~t rtz f! on.'i!tHitte just south of tlle cents ct. iJlo other in tho 
1 : .. g d~tch oouth of RnUlc nal~e Cl"c,ek 
All ~T~\th:>n Overlay t 111 a:; 5li!\}1 

Ae\on .n~~Iictk j\" flP , 2" U< 1 n·He - ~verE 1m area about 6 :c-Ucs by 
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'I .u ike ccdQ:red on ti:c Y'nc! 1,·.iU(· 

5. Gt'Ol,,'-.:jc~·.! - Geocherr:tcal ecetiof.l, J ,. := 50' - ditch south (If creek 
6. Gcolo~~ icn.l - OC'o('1;or:- kd r::ccth;~!':t 1";; 501 - ono for cnch of fO' :r 

Copper Rm'lge ditln',ond dl',U holea 
7. IP - seven £~;st-west lines E}l1cb [our ro .Ues long s1':own on ( 'i . ) Above, 

and on flroff'!eB 
S. Mnf,netic Pl'ofiles ~ t;.'l'OJl.ld survey, for'~ ast-west lines. 

I~ is 'nde rs(ood tl: .. lt the Copper :Ht'nge drill botas ,,:ere Bitod principally 

to test tbch" I. P . Rn<.m~e.H efl . 'Ynen three of t.heir fo lr l..lo!es (CRX-l, CRS-3. 

CHX-1) found pyrHiZt'ltioll und alteration hut not oo:r:'n~(: rc1al tr.ine'f."nUzatIon they 

tern.loated their work on tbe area in M.~y. 1969. 

E. General Geologic 8etting: 

Tli0 A rgeutn District occHpies low p1edn:.Ollt. slopes Oil the nor th- south-

trending e:,J,stcrn fl:ln1~ of the Pioneer R~u~ . 'fhe trendincol"pCratca the ella-tern 

1l.1S1'glu of the p'anHic cere of the rangej a belt of folded and iadied sedhl.:cnta of 

! ' reCil.1Yibriun, Paleozoic, ud IVI eaoz-oi c t!ge; 'l'ertinry sediments, intrusIves, 

and volcanics. It atgo illch,des a. twenty-n ... Ue-long zone of n-lnlng district.s, t. c •• 

tho Bm'llluck >old dis trict. Blue \'tng eilvel' district. f:rr- ' ont Silver rdno, ArgE!nm 

lead-silver ci!strlct. ~nl:! the !n'genta Sprinr,a silver-lead d1strict. In the proJeot 

lltC'U, ""e<:ar.~eCJts f 'Otil br.te l'l:reclln.bl'inn through Pennsyh'nnlnll in age trend nortb-

northeR!.'t; they are Ctlt by north.--I.O-nol'tbwc t-trendln::t Hgh-allgle. nonr:. t~l faults 

by JI,: Y~T!! {l ;:;E?}. J~ie finclings Ilre gencl"aIi:l!eO to the foHowini; stratigraphic 

column • 

7 



, ~ 

201)0' . 

to 7800' 

to 
to 

115 

1 0 

.... 

-
525 -

61":'\ ,}.~ 

751i -

550 -

650' 
?85' 

280' 

650' 

725' 

950' 

175' 

eoo' 
100' 

~OO' 

N)ll' 

GOO' 

300(; - GOO~' 

? 

Oligocene-

Eoocne ? 

tJ. Ju.I'tiS~C 

J. Triuflsic 
:r'erl~ inn 

n. Devvnit!n 

- Vi ~'H~or.lbrl) H1r
U. car.nhri!i.!l 

'r"';'~ , ]..;-- ...... 

, ("~rr.cC? ~rr2."f .. }I~" 
J.r:'~~.Ul~)LIt UI!4'l.Q:.\:{J"'!: Ity 
'-'y"t •. ,! ,y) .. con ~02r "I,. ~ .. ,~ ~;ro.vcts, r~1(,\7( f{' 

r.nd l~ter n·ntcrhl3 
l'.r:'·,\!, T" Unco~t'r.r . Hy 
I1hyoliUc flov;g and tuiis. basalt nut! scorl~ 
An~~\! i.u< Uoconior-rr.lty 
PH,co (::HldcsH9~ ',acHe); n:ifl~rnHzution 
.,:(Jf.l. I:z. !.' o.l.2:0hHc 

Folt':n";t rm .. i.Hin.~, Thrtlsttng 
I.nl" ('-Lotte [\lid b nd!yte flows, tuffs 
P..nu;dLt' UnCQl" '{)rrr tty 
ContiI' entnl 01~gt.ic acdirr.ents, u.tol'cnlnt{;.d 
ttifr~. tiL estonc 
t'" n'Tir..on tuffne~'Otl8 z.'udetone, nows, 111)-; 'stone . . 
fa. rzd:u:' Unconf(':rl~ tty 
Mudotone. lirl'estcl1G. stmte 
l'1.CSP 'IOl'!U FOl'I' tic'n quartzite: p~.c:::nh:..ttc 
v v(':st no. dolor: He 
(luad"!:n! ,!unrtzUe 
J\rn"ld~n - UrPel" - ymrlabl . ar.gillaceous 
tt-n,{: . ..tonc, tilt" ey €:<1oc1atone . 
P,INy_len - J .O :'If""!" - nrgith~cec.us d()!~p.' Ue and 
grey Uri est0I10 
I"la"'ion C1!rt

v 
An J, lr~stone ... Ught to dark 

f..~oy bMded Ih1'eatone . 
- ",hUe to r;rey 

C()Ci!''''e~ n~as5hfe limestone 
L<.'<h;t',ole 'U!"'e3ton~ - thtn-fK.rldecl; fin 
u-rr; iveo, blue-cr(~y HIl'.estone 
'l'bTc:e Fork'" ~nlc - light brov,ll 11::18110 
flll~lcs thin dololr-ilo 
t: of[e reurt r 101: He - bInet" fetid, thtck-b .!3ded 

... grey dolomite 

Pi r,rhr: Dotorr He ... thick-b-mJded, tight gr y,
lead e. crt 
B.O<:'l.; 10lul.ln~;, t.. r;tllsr Unc'OnformHy 
\:\'/"\i:"~ ,Y ::; .ole - Grey-green Goft, fiar.:;:lo 
.Fb;~f.he!\cl Qt10T' ,fh - !n~ ClI'Ou$-beddco. 
tl:lel'-lJ:~{ . .'r;ed 
Atl: .. tlI .or tJncorf );t"r.dty. Faulting? 
Ur~"\vr (, ~at'b~'t0 - '-"hUe, pnla pi lk (;r ~:r~. t 

ii · .OGT'r..f.ll0 
!.ClY(''!'' Rcd - _t'n lc~ uTr;tUact.'OiUil qf?~~t?Hc. 
e rk(o",ic; Sf>Tr'C ~~p.e·~.l 

:moHte gr.('iss - not rL~al'Ped. 'SOt in CnX-4 



OUf!O!'2nt (:t!urlii:1te - blocky, ta.n·~w('ntberh1g: rHreOllS C!u l'tdte {orn- f~~ resistant 
cn;;:)ping of Mils- Cordy ab'Out ~o feet e~q,""set1 1:1 tbe r nrped area. 

jl ~'t~lt '" med~n - p<:loriy c"1JOBed on alopes below the Qu~.dr. llt: the flo t indicates 
thIn-bedded fir e-g)'ained b -v:eatl'r~!ing. lisht grr.~~1 tc hun, rr:,Htrccous 
to es.ndy Un e·atone and ddDl"i'ite; grf1c: .~ l:!tcraHy to doJorr itlc argillite 
or nr:;1tlllccol)s siltstone 

LGwer Air-seen - Str. ·!11\)" to u}"Ipel' unitt but b"re:::ner fleTcenta(!e of dclmritic 
c.rgilUte and tlHt£i..ton~ bt'!da 

X,i1snion O.m),on Lin' ~'tone - lJ rr r unit greyia.lot 'hite t.o grey. fioe-graifieC 
~-Cf\r,t rcre re-crystsUhH.><i. incif$Unct!y-oo(j(!C'd. hrp'll'e dolot:'itlc 

Un'-(f; tonco loe~lly chel1:y 
- lower. unit wt-itc to Mrk ?,l'cy; f1n~ to n cn!tlrc

grllineci. thick-oedded, in good part now whitu cooraely recrystalli~ed 
l'n!n-ble; lo~ liy crlnoldal 

I.odg€-pote Liweatcflt:> - c~rk blu(~-rr.r~ to gl"ey (wHte wheTc ,.e-ery9taHi~ed). 
thin bedded to weH-btf'.dde(l. fine-grntneo except 'vht.~re re-crYBl.alU.zed 

~' .. . 

raove de 'r.loped w~ter OOt .. rr-sC!'!$ Rno caverns .hove the wter table . In and nT"ound the 



e~'\ :prcssi(;n 6ugl.~eSr:· lhat n n tlch targer n.:c , about three 11" Hea by two IT,ttcs is 

b) that they and the ftt{;.cntn ~tock ars p_cbably cC"ntlnuclIS t c pth~ 

The Argenta quartz ~, onlon1te w~e 1 fresh, flG in the outcrcpa 8ontb'\'"",cst of 

town, Is n re:ntivoly fJne-bY'3~ne 1, equlgrnnular biotite qUlll'tz l'ronzonite: its 

qua rtz. 1 (J - 15«, hiottt,(? 'with r.ol'ubtcndc nnd fiagnetite as accessories. 10 tbe 

tmd in ,an of the drlll intercepts to date, tr.(l quartz 'O.' onzonfte is hydrotherX':',nlly 

alten:·d. T!lr> aHerntiof; varies fror .. propylitlc (chloritic) a1terat1o~ of olJlcrorpillg' 

qtl~rtz r :onzonite t to a 'enk nrt;ilHc vnridy in r , tleh of the drHt In'terceptB. to 

, -
cor; ptete replaoer' ene locsl1y by pyrophylhte nno to fr;lc1spaUlic aHe ilt!.on !\t uepth; 

aitCl'ntl0o is n' cat in!'t!ns;) in th~ nrc?s of clcs"'-t:;p.~'ICC'd fractu,.1ng tlod of 8;JYp~~fde 

intrO(:L1ctiOl'l. The ~uh3ect is cttvt:red in SOll cleto.i11n the discussion of thC! 

The qU31."tZ. r;' (1Ylzonitc is cut by an o ,ccHsiC!iU! i tc dn:e. These arc nflnOW 

(1 - 6 ft. ), 2.nd f'vtlow t.he prcv.Jcnt steeD y-cUrph:;g north or northwest [r:tcb:,re 

<. 

I " 
.!.l 
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work indlc~Hes th'i.t they nrc I i~:h ly sHored, [HId tt-~t the ()rf~inn' con'position was 

. probubly undesite or (:ucitc. f-lince they 1\1.'0 prc-nllerntion and r. inn--ali1.nHou. they 

l ,s I:)wted t:nd€!' I~li(;()t'''' l::ocKs abtwc, n11 of t.be exposed northern pori ion 

of the !wl;enta ~;tocl; l.n hydl'CJtherr: aUy altered . Hydrothern:al a lteration of the .' 

eedir:-ents apren!.<s to exteno ol!tward fron the northern contact of the stoeL r01" 

, alxwt 1500 reet ~ ID tha t zone the !~ IT.sden ForrraUon is bleached nnd discoiored 

to an extent considcrc{! to be beyond ita nern nt tan-wea thering el~aracteristic nd 

beyond the i ron-stainIng attriiy,rtable to v:c~thering of ill lrocmccd pyrite. Th'? 
' .. 

apra ron effects of aHe ~ aHon on the acd1r> .... ents are the rert,ovnt of cllroonnceoue .< .. 

color ing mnltcl' in areas of fractur1ag and H' ine:rnHzlltion, ~1t01.i3 with the recryB-

tn l1I z~tion of SOB e oi the clay 13' ine ; ats , Iu tho frr.cttlre ::oncs and at the contnet, .. 
~: .. ~. 

\Vhcreas the fori: ation of s .urn seen s to 00 n cor t7':~n phenon 'coon at 

b!'UnHtc-Hli entooo ccn,tacts i n the region, there was very IUtle calc-sUtcl3te 

<1e'\1d(1p:~ cnt !n ttc r inc' n rm . Just northeaSL oftre pnnd lUne, SO l~ e of n~o 

.l\rrsd!,:'l FOt'Il aUon ar;;ilHtcs l~ave been 'P upped as hOl'n 'e-Js, but tho hornfe1.s1r:-

epllCflrine rock .r: ay be f, 'orc!y a. dense. siHccous Dlf"fCS . ~ln'e gcaree rifcnslclc 

.. , 



. , 

'. . , 

fren the ono hole. j ,l the lljlPCY' (or ( -lis le !1l, OS~) gl'hnlte-lh:' cstone contact, the 

cont~lct t 11 e lin estene i13 re-c:rystaU"zc(;. aod ()caHy silicified, with the c:cvclop-

'lhi~ alterr!tion apll>ul'S to be n 'ore 1nten s~ tuWf!.1'C the bottOll: (west end, of the hole. 

H . 

In r;enertll the Paleozoic hoat !\')c s for tbe intrur;:ive ore striking n(;rth-

northcnGc'w" rd v:ith the ·e.~ict21 pattern nd dIp ~l'lg eastward at lesa tr..3n :30°. 

tocnlly. at UjC 1: <lr'.}ns of the intrusive, howcv{'r. the 11 ore u::gilh.-Iceou!$, tbin-

.bedc!e!: units ure ~: oJerately fold€'d , a d ft ultil~ hls tilt .0 t 1C strata ot SOh e sti.nU 

b!ocks. 

[:.nd the o\'~:dyh (; oer.Hn cnts with BrH.ll cHsrlaccL·ent. I~ fcv: rtit Its of pcssi!)le 
. . 

1\ 8.)01' displace. c-nt t"trsu::~~~f,tCt1 by in(r'r 'ct e\i£lcoce. f'orre jointing in the (!vI 

< • . :'.l,n,:.'.n .. ~t. ~ ?' I," r~ ". "~t~·~,·,, t',"f} - 1'""" (,·,'·l .. .,,·ti-,· ... tt..;.,·l' .... r."" •• ~ ..... -. Q .. \.: ..... " ... - '- . ~ ' .. J;- • .:J l., ... ~ .... 1l...- ~ i." ... lot, I}"..,. 4,\ _ u ..... 

12 
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The "C leo SOl' C inr1ir~ct tvicence that ... n Qr! ~ii:l of the C:ltartz l\'on.?cniLe 

'j"ay be t;Ul-like in [01'1" t en ~l~r:<?d nlon& n thrust zone parallel 1"0 the known lhr u~tG 

,"cst e;f the ("~jstrlct. The QunJ'tz 1;:' cnzonitc a.t its 'cpper contact 1s n uch s ,ef!J.'ed 

with an hYrnhysBnt f8r'rct. All of the Q. 1{ . at f.rpmta is relatively flne-grsined, 

1800 feet north of ttie 1"' inc nrea t.here ~l'e fro ano 11' anf~nncsc ox.ides to about 

, 1200 feet verttcnt depth wher oas the v:nter t;nble of t!'1C!' district In general is ( 

sbout ::WO fc,,,t . In th~ r~ i.ne son e of U e veins l~ave been offset sHghtlYt otl-:ers 

110 unknown nn~ountt by post-n in£ral faulting. Tha.fc is also evidence in slidwn-



i 

1 
l 

bnJ.o kl\V 13 I"~~f.CSt1tlg f~m.Cr D} that the ncrtoorn n rrio of the stock Is a otcepty-

(~cpth below HJC scd17, cnlll hut is rr ngnctttc-p<"lor duo to nltcmtion. Our hole ld:-~ 

in tllc~ low tC) U\e north cf the r. toe rca encoLlnt<:reci only 6cciin~ el\t3 to a clc.'Pt 1 of 

17'/2 feet, indfcm.1ng h 'i t 0.) is tI c bt'st ~s8unTUon n present cvid nee. Trlo '- ... 

he nbout 60(10 feet along th·'? northe ~ n bOrO(;l', 65(10 feet along (PC eastern sir-e, ~.nd 

The 1. ::lr.,nctic picture of tbtL: tlllcred tri.rmg}c is 811pp<>rtC(, by t c In6l.: c(:(1 

rotenUal datu. Tho lour.-r, He long, f'J.\st- 'est ~jn(" IV cros~li og .lust north ('r.t1~e 

Ennci J..,~ine re~l)rnc le\',' resistIvitios 'tnd f';ood P. F. E. s over the ur a. n.1rt~ of tl:c 

(:T,: OL'.tcrop. ( ,n Lines ilr :lr>d VIllCTnSg the soutbern l10tnt of the n ngn{'tic trinnr;le. 

tr:c 1; f!~n~tic low coincides ~n eacp <:l1~e witb the H oat anon alOUD portion. of fi broad 
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depth where t hey do outcrop. These indications conform to the geological evidence. 

In CRX-l oxidized sediments extended down to about 500 feet vertical depth, the 

contact with pyritic QM. The percentage of pyrite in the QM increased gradually 

downward from the contact toward the bottom of the hole at 1950 feet vertical 

depth. 

There is a noticeable northwest lineal trend of the most favorable IP data 

which coincides with the boundary between the altered QM to the northeast and the 

unaltered QM to the southwest, suggesting a zone of higher sulfide concentration 

along the southwestern leg of the altered triangle. 

The 200-foot grid around the Hand Mine was run with a ground magnetic 

survey in 1970, using Cyprus' McPhar Fluxgate Magnetometer. The data is shown 

on the attached Magnetic Survey Map. Maximum relief is about 250 gammas; in 

general the relief is less than 100 gammas. The upper East-West contact of the 

quartz monzonit e 1s clearly shown by a drop off of values on the limestone side. 

Further extension of the magnetic coverage over the quartz monzonite was in 

progress when the project was shut down. The coincidence of a sharp magnetic 

low with the most altered area observed in the stock, the pyrophyllite zone south 

of the mine, suggests that some very useful patterns might be developed by grid 

coverage of all of the altered JX>rtion of the stock along with its margins . 

J. Geochemistry: 

One hundred two rock samples and 130 soil samples were collected on the 

200-fuot grid of the Hand :Mine area. These were nm by the atomic absorption 

method for lead and copper by the Frontier Laboratory at Melrose, Montana. 
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, pCints W len coinoic.cd witl! \\·oridn~':;3 . <"fain. tI,c covcrnge of the quartz n ' nz(.n1te 

E. Db n ond DTH if 1"1:;:: 

F'o'.tr holes W£TC drH led {bring tl:e 1 ~70 8t'a on. Tl:e wo rk was (one "under 

contrsct with ljoyles Dr()3 , D illhv:; COY, pany t'~in,j onc tn c~ rr ounted JO}' 22 

drill nnd one sUd r. {l~~ntcr! Joy ~!? drill. CvcraU costs were 513 . 43 per foct. 

\Yatcr _was putrped f.on- Hfltttes nokc Creek. Ttcre was no_ water reh'1*!l' 

., Cores we-zoe bJ·C'l.l:;ht d<:: Hy to the Dillon office r~r legging. split ting. and 

, sa:rrplin~; . Spl1tti nf, Wf"S done on 11 Iftr!~e rlhn. cr:d 83,.,. S,- Yl 'ptes were crucbcd 

a.nd split by Cyprus p(~r~onnet usinG tho fac ilUies of tlle 1," ontana l .aboratory nt 

rhHipsblll" :. Co re. coarse rejects :-oc pu PS fire stored on th~ property ut f. rf;~nta . 

~;keleton (representative) core fro, ea.ch 11 Ie is stclrc{t at Cyprus ' Philir-:'3bur.; 

i ~. 

. rHlin~= of inclined bdt's iu the fract'..ired 2nd oxicHz(ld Berlin' enta, P' rU-

culD:dy 31"CUnC the (;1\' (-ontucts . was difftcdt nnd expensive, Consfder~ble ccr;-ellting 

"as required. t' nforlunc'dy, ve ticnl holes aTe !l(lsntlsfactory c;eolOl"ric"lIy OeC3:.tse 

of th~ vertica l fract'Jl'ing and 1dnernllzaUon. 

Hcle /~ B-1 \'~S cot!rlrc' ~lt an elcvatio:1 of 0432 . 10 feet on N.' lC<1, nS.44, 

c -.· .. ,'1 f_:. ~j'I'o "It':-,',-' l~)tl \.~' . b~f'''1rtl_r: . '£l \'''''5 (Jrl' ''l-t M in thl' ., po<:>Ittcn to (1) .... '); 1(,"'" • T , - _ , __ ... ~ ' J ., "' ) , .. i L ,_ 1 ... -'" t ~;. ,II ;. ,-
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in the I-Iun.·J :t.; ioo. 

The hoie provc.Q conUn1::1"ty tn Hand Veittl and U,e ehist~nce of poraitel veins in the 

intersect tho b~ddi.n ¥ rcpl~ccn ent. deposit f.. ... u.d tt·~:o Un ~te its proj~ctabiW? and 

the f\vBsibiHty of finding an ::u1equnte t.onnage for nn () ·en pit lelld-~inc o~lrlc t>;~erat1()n • 

.. oonta1ninr; tpl1'tz-cdcite- -;yrite ,·cinkLs . It contioLled in ArgHHzed quartz r. {m-

~.nd c:lvhl[; t~rQui1(l. .t. n\o h 'ccil'c~ foot intervnl bt: '. '*1'1 311 and 815 fee· ccr.~n1n.cd 

• ;" 'r' • 

. :;: .. ' 
X;;i7 

. ,',. 



G.:1 ·3::.57 fee on the N . .1 OS, !::84 . 73. E' , f·5, 25~!. 117 cc<!'dhmt~~. Tl?la site' -::: ~ selected 

s(,~djr, · enl:f)ry rc€:ks :Jl1d thus hlCr(~flSC ~hc size of the pol'pllyry rctenUal. Thc '-ite 

ah..'-O ;D~ selccteG to ccn plate the nnm:n.l asseSSl~' ent obHr,nrions on the 204 uupa.t ... 

cntC'ci 1';: inior. clnir s in the Eand ci1!in ftr('u!). 

1\H-2 dtd not il1tersect the qt:arlz }, ofizonite nor nny signifioant T .. h)CHiliultion. 

I3~fore it \ll(!S t()ndnnteG ou tr:e 25th of Allf;ue-t fJ_t a ckpth of 1772 feet the holo had 

drnlcd ah"csl all of the !'.'"issbst_ppic-Io section of the AT!' sden, Mission Canyon . 

and I cdgep{1(r! FOT.l"aHons , A tot1!1 oxidation of the sparse orh;innl · sulfi\1~ ill 

SCl'>. e or tl:csc rocl;;s persIsted to an 11(.10 [cot d-.:pth. 

Boles AH-8 and j\ H--1 \vere collnrct.:o in the An'-so0n Torn·nUon Coil the lOth 

and 313t. of hlbllst al elevations or /3352. 4~l nod 624~ . 51 feet, respectively. j",H-3 

W:h'l ilK'lined ~t !):JO to ihe horizontal on ft bearing of Nih}oS!3'?O' E frore the sHe 

rot .,' , 1.03, 7ZIJ. 05, :E. :-5 , ,:l:S-:; . 53 coorc!lnutcs. 11 Ii-ci wus co Hnl'cc1 vel~ticnlly flOI'I . 

a 8H~ at N. J.1..i~. 75B.lJ . r. "'0,0713. 75 covrdin~t s . 

Doth holes were ddHed for cOPr,er n -ineralizDl!on in 3.0 Breo contnh illf& the 

best. copper 81'o',:", io;;s en surface nca.r lhe Correr DeUc.' r·"ine . ('pen prospect pits 

.' 

," 



t, '" 

.' ... 

O. 30~(. COrrp€:f and O. 10 (lZ . fir silver per ten. 

foHows~ 

Ace. 'i.)Hi n Co:;ts 
f:lalarico ano \·\'f;l,':·CB 

f,~irveyit"~ ~.nd Mnrr1nrr 
(lutt?io€ Coni.l'act ~m."vlce8 . 
Ji.":-cco. :-st.h·,n 
.AbtlfiY ng .O(j ~n;pling 

Tmvel 
Equipp:cnl 

. l\Hsc.eH:tncou5 

$ 2,227 . 
l3,5S5 

. :15, 2'J.l 
il4p V2G 

1.5G5 
7. 242 
5.837 
1,045 
1.159 

: : ~; r 

as of 11/12/70. 

.. ::-. 
: '. 

• ;r " . 

Tho pT" jcct .'~s un ~enaketl by R. Ch~dwick, cor. ulUnr. gc-otoe1st, by 

. . 
~ • • t . 
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'"' , " 1- C~" .j -~ ~.-' I' " p"- ,- .•. \ ..... ",1 1"'01' J t .. 1. .'" '\Q " ~~! .. t.. ~ .... " ' ..... .;.. ,., '\... ~, _.....,. l ! , 

/ ' .. n office. cra.fanC rO(Jr.. and spr.cc for cor . t ~:, Ingt B31:; Ie spHtHn;. 

~( t l~ LUiJt ~(:urcc Street iu Dillon. Tl~c bef reD.scm lor!! D lIon ofHce was t .e 

r; en r.~ otels 01' their own pick'-lp-car pel's. 

I.' ; 

, " 

; 
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11 ~1"'nd 7:' ine 
• r .... • 

sHver-zine-gol ore in n l~ Ic'Oy. if! do on t e-31'?n1ftc sequence. The va 11 r'od· 

br-twc('n vel lS Goes ot :.lll.':ry sdrtcif'nt vnlnes tc l~ C'rn it non- sel<>ctive. n iniag. 

Of the contcct helow ttle ;,-ine did not de-votoi' r.ny N'IW shov:11lg'B of. that sort. Tr:f3 

":;l'UUng ::J.l..:;o i!1dfcntes that all the ore Ii ine~l° nbov(! the qua vtz n' o~zcmHt" in ty,~ 

C~llnot be o::pected in the vctus. nt c1""ptl"l . The oxide ore n"incTPls al'e not effidently 

l' ethods . Consl(lt~l r.blc CjuantHtcs of 6~0\1nd wa.t~~' ~1'C: dar. rter in the soeJir ent behtnd t 

I3 . Conclunlons: 

rH'01:.h]clive veins COl'ltiU ·t~ tn depth to t.he cooto.ct ·fth the qt'31"tz ,1(Hlzonftn. It 



vodd result in finding a €'dt::;.ble 1':: Jilin;; process. Iit t.he free of n lin,ited to.nr:[I.;,;e 

fer 10 yen r s.) 

to be too an ~11l to be of inl.e .cst to Cypnu5. 

" .... 

l' . :. . '" 
........ 

'fhi? 1:and l\<ine worhlnf:;s consi st of SOl ' e. GvDn feet (f drifts Gnd ~O:)\J 

. ! 

' .. 



In f£cneru t t.ho pt'odl..1ci:lon at any tiivcn tiL e _,U., COl C fI'OTl1 one active 5_cpe, 

with one tWO-fJ :Jl'l er ~ ! \",or}{in:~ one shUt, six d~YB u wecL Thestop~s lll-e OpCll j 

;t slush€t" t~ M)ed where ff.:';tsihlo. 1'in{n~ rrocacds in " ... hetc,·cr paUc-:n is indicated by 

at 10 percent Ph ('ve ;:t 3 foCi!' n ini g wloth. :':~inccl ore Is stockpiled at t.~e sl.rfa.ce 

untn a carload lot is ~cc1.;r;' l!lated. The 1:' ine caru 1: aklng: up the lot nre s:nrplod 

Indiv1dua tIy; n con'posi e S~l ' pie ts prepnred I()}' the carload lot and Tun nt tbe 

rdne . ' I ,ow-grade. wMoh ,,~. n net bring an nd~quste return fte-r transportrl.tion 

a IZlrga lot (:1, GOf' 'T. \HSUlitUy) of low-grade ~or which the erretter charf,'e v;tn be 

grretly l'erluccd. 

Pb: r'\ta.n :"'Yf lC"ss (inc rercent (1 ex,) 
Pay f:O% of baltltlce 
T:{'~'V y n f~rk()t pri(.'e t leG~~ j - J /}}¢ tho rretht freIght 

7.n: No pay 
.<\r~ : .A6~:;;1y. los~; Jounce 

hiLO'."Kct 

eu; ADeay, eS3 three- percent (3$) 

r'''rei::ht 1,<;) J{€;},}!J2: 5.00 
Bl'l< 0 'rl'e'tt 'r' xt herre: $1l.00 (f'\.f·" dduet6, no p:rcr-"!tm' s) 



the on:rly dnys of tho em, fl .. T!Je ores which ere nL t!w contnct of the Q \·1 ,\,,- tl: 

Slionon (1'J31) the old s·t{.;pes indicate tt,Flt consJder-elMo O).'e '\\'as l'nom:c-ed. In 

1?58 th'2 Hnnd6 rc-opencd the lower 70w foot-IoDG Dra.Inage Tunnol by drIving 

~~1'"ound n en 1('0 n rea . Th~y oi!er~ t.e<.i for- about six t;onths . pr(,t1vclng ahout 5400 T. 

C1 Iep.d-zinc ore (26 - S<)9~, cotf.bin~-c. low.- g. low r\ u) and about 400 T of ::; - 3% 

mcldo Cu ore. The tt,nncl is cf!ved at <about 40G feel fTou- the portnl and tI-·e old 

stor~{'IS i nilc ceaeibla. 

l.dllQrl'~ahI!\~d sulfides, on the Un .... estcl1G t.::lde of tho contact . 

TJ-,e Pands hoped tl~t tbe re-op~ed tunnel would lower t.he wetter wble in 

SO)).i prouuctiOl'l frcl) : the Hnnd Mine ares. h a canoe ir01" sb.~ll()w ~ml'f!100 

.... -orklngs. Fecently soy:- ~\ ~oo T . of ore rODll1ng 10 or.. to 60 oz. Ag was 3M ped 

£1 or. . n Stl aU p!t a}){1lJt 250 feet 8Outnw(!8t of t.ho c~l r.:.r or Hole J. V-I . 

E . Hand Mine G -otcr:y: 



of fW or£' sf,(}{,l of con n 0rdul trade is ( f;'~enilQnt ' finn Po. oar: binnth:m of fa. 'o)''!.\blc 

of C'xid~tlon. 

:I 

...,i thin-bedded co!c'r .. Hk ilr[;;1HU(;S or siltstones. As e);posed en tho Haulabe I.crel. 

the folded Blr:.:t(.u are Cllt by falllUng int(l a n o aie or an·flU bloC!~s of ;~ricd sL'dko 

and dip. 'llin-l ec{lcd ~n-t,illites ~re t~IOJ~C cop n~on in tbe Eout .eastern portivu of 

the wo-rkiur:;e. 

The (.'Dly 19ncc>u l'ocf< exposed in th e tdnc is a nortl'-trenoing, ve:rH~l, . ', 

qnartz-pol', rJy r~1 (aitrrred oacit~) dike, HI to 20 !{'el wid.:., loco,ted be~veen Ye·ln 7 -. 

. ~ 

Eil.ch wall, Is itself n inerD,llzed ond alt~red; ~s n J'{~sIJH it is c.trf1clJ.lt to attrilwte . 

,>'aU-rock alteration in tklt nren specWcaHy to the dike . 

the Idne is (!(,rr,plcx. in (1emil , as w()11(,l tIC );'t'IOClt-0 j\\st aoov(' fl granitio int lsive. 



' . 
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\VIU;lrl the OuG foot e:l~~t-west n:-:ent of d~c f:autagc level workings. :301'.. C 

twc. ty pro ~'1ucut norU -sollth faults are p!"es ni. . None of th~lL appear to have 

thnt. t.he l~ol'lr~ontnt cor.. pc-nco!; rnly be- as (~TP2.t 01" ~T'J;"etlte1' thnn tbe verUcnl one. 

Tk~ fadt!rte. :1nd ,'cining in t.he sedin-ents oonth'lcc .. down into the tmderlyinr:- fr~tru!live. 

In the w ste .-n !,ortion of t.bt! rd _C, around Yeil) G. a nun-her of nol:tJ~'vest-



.. 

wall-roc: fl.-r- r n elltfJ, li.:()ni1.i?, jr'.q-erc1d and tl1e "o:cidc" ore l~foera ts. ~or.-c 

verg~lly. f1'orr the to'") of tflc stock. It Be(~s !H-.ely tbat severnl nut faults present 

'w~st (ltriirE:: :n~c prC30-:lt. These nre thouGht of as, posfl1blc evidence of er:.st.-\\"cst 

n~'J1tinrr of the Btock; m~(;h :fuultint~ is S':j~pect.c~d b;?·,ween the altered northern ~nd 

dr.H~~ th'011ghout t .C l.) ,ine. i\nd wherever there: fa "t'c!n Tf,~LG r1al there arc t"t'?spcetnbte, 

if not ooI;-lrercj,.!. vd"es in en of U'e ore l"ctnls (Ph, 70, At, Au, en). C'Ol'!:l1.er-

,'D,: 
'.-. , 
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.. , 

i ?'t 

.' 

Ih.y prlr :n'Y putt(~rn c.f (l(;'posiLion that (l cc C' 1ste6. end wHd', !~- vy cxin!. below 

t!it! ",:..to1' tohle , 

Tre princirnl ore l~ ioerat is cert1s.sit€' ; r: incr ~n cunts of ·csiCtio.l f.ttlc':ia 

:75 p!.n boj~r{ls1~c. Th: only zinc D ineral !,,")ted f>a;J bocn tho cnrbonate sr- W~Jcn!tc. 

i~H'vcr occurs bot}, us 3.1 g('ntoj~r('lsitp or as i.he cl'>k'ride cYl'nT'f~yrltc; the !~()ld i~ 

frec. ""'Cl per is [01l!.1(, as tl ~e r;x1dea ntx;c'iyslte nc te no'l"ltr.~ . or n s n- amentte-. T'~e 

. boetHw~ jtrosite. ber.. NUe. nn(i jo<:'peroid. The b.'1[1\ncc of the gnngu{! is secondary 

carbon te. HSt!ally calcite, ::n( n anli:3,nese· oxide . 

• JUdginb fror: the relict sulphides . "od the ~1 ""pm'lUlnt.:e of th~ n :inornHzn~!cn . 

in t no,'idized veios et~t by (lrlH hetcs, the vc~ns in the [, 1n~ \,:erc orffrinf!.ity pyt'i!e

~;a l enn 'Hil r"1nor tctr-t1r,('drtte al~ti/or . rrif)or nr"ale:rHe- ccntoioing ~on f! (\J~[Idt:ti()1l 

chttlcopyrite, t'!H in a gnnp:c or Rnkeritc-slccrHe-rl1oc.ocT"Irogite . No bsl"lt!" (~!' 

nl.'or~to y.·as yet be;"'kl l{:entHiNJ. As to the ~iHca no v rl'CS(;'ut. in the j~H~I"Cr(l{(1 of 



wo s sUU oxidized at tb~ t level and vas no' UCltLbty e 11'iched. 

future exploration for v{tins:. of the Hr-nd r·;·in~ ty"Pt!, surface 01'" drl11 todic'tk 1S 

of additional stnwttl"tCR ~rc [pod b{)th C~li3t an(~ \y- r: of the nino workingg. '1 i.e 

ro'"" develct.:m cnt opeol up,s :11 the liorth end of the ·wc:rkittgs arc a.n inoufftci{'nt 

lest of the continuation of lhe Imo'wl1 stl'ilct.llres i n that d recticn. On the bi;:.si[.) of 

wf"iat is k.nowu. then, it eMmet now be cos iel t~L thp r,horac.teT or !be atn:mt:t}. (if 

the }-Jand !\11ne-typ-e of n-inerali:wtion "\:C!riCI5 1 tel'aHy in s_ pr£.eict.nble way_ Corc-

nor to ex!.ond very far. above U'El contnct. Tr'e ve!n-~ari!lg trllctures {"cntir.me 

Into the int. :n sive. but t~ley apPHrently oont~in en Y Vf"ry lnT·all peroent.ages of the 

GeeUonbclow the 11 'irw. n few of lbe 8trongN' pyriUr.: vein8 in qnartz n :oDzonite 

(Hd (;fm.tniu NJ.rr W oond&.: .. ,·ithn inQl' qunntiUe9 of :.:llcna, spb:::ferHc. nne t.e tra-

.. -
r:l so fflckr; (Jut !!Jrllptly . 

2 · 

• 
.. \ ... 



of tLe 1, ine a ·C:.l Cut (~id not <.:t1<:ouuter any s~ld·. orei>(>c.iy. Kor dId CRX-l <:!ncol,..O cr 

$)ny £uch in PC"cHHing the conhl.ct in ~l.o anw. j~lst 'wcsl of: e nine . 

T c ue(."o~s c·f Lhc area ~roulld the H~nd .lvtinG is shown on the ""tlnched 

a previolisly-lnid-(wt transit nnd dlaln survey r;rld '\l:ith stations every20u feeL. 

eurvey. Earlier r:':appillg by the t,' . ;:;. G. t'.. or by Copper Fif'fl£;O was on too sL.aU 



,'v ., 
" 

to carry}) , c.ose con~:t"d uoccr; ro' nd. I\i<lpp ir:i. ,'ms done by C. Gocid:-trd on Il 

scale (If 50 r~ct cq,i:'t ls one inch: tl1C rc.,ulls j,j.n~ s!:own on tb~ a.ttached G£'Ology 

Iicrness is ~wa.nnble til the r. ioe records a , rgeotD . f:in iltu~tT.ative eaat-we'~ t 

cross- aecti{ln of the n.ine i shown on the Cop'['(:r ll~ nse d,"ill bole secliorl for 

cnx-J. Our nnpping ·~s partly an evaluation of the existing data a.nd of enu ar.P!d 

arens . MI;ch of tr1C northern and western portions of the workings. were fo • t1 to 

be 10IHX'€S ::f.bie or in l.:Htsa.fe cOtH.!1tion~ The old r; s.ppinG WCiS for tunately fountJ to 

\ 'ne goat of 0:';1' u.nderground work was to chcc, tbe possibility that th e: 

~:round bct'ween prot ;!.cU ... c veinn n if.~Y. t be I)ufficitlntly frticturea and 11 InerClUZC[~ 

to PiJrr~ it"non-nelcctivc n .ining of a. large. block of ground in the cleve:' oped orca . 

Cor f 11 ex:n, 1!ltltion ~lnd !tIlor &~Hi pIing B}:o'we(~ that the pos 'ibUity did not C)~ist . 

l ,s to tl'cndp. which I !g;ht g)jc:c c',plol"ntion t h~ 'Ot'k 81'0 ved I 'ost of the rd npra.!iJUlUOn 

to be t,nl. 01"1:: . v:ffl'o~:l H l'(' CO~~Tlf:!!e[lh e zoning fror.:1 north to south, east to we'st, 

th0 p0381b Hty l~nt th.: r: f!"lc :lre~ rrny cont.'u'1 !' incrdtzed blocks of V' tit r ~onnage 



d" 
TIle resnits <A undcrt;l'ound s~n:plinb :lre shown on ht: t4u,acbed Assa:y !\;ap, 

Hand l.:iue £';.'-'1111£:,(" L(~\(;'L Th-(~e hUIlGre~ forty f h!" ,-,Jntif<l:o-.G chip sall pIce. y:e:re 

C'l t, !'sbg fh-'c-fcof, eX' ten-foc.-t Sllr rIc widths; :.HJS~ys for five ('ler: eots V u-.;\G-

0,J-Pb-7n) were rUIl by Det;cnhart at Philipsburg. f'rcviot:s s~n pUng by the 

Hands nnd by Gunmu !\ ~ Inc8 1s sI~own on an nssay plnn fron- the I;,and oata, 1:1. copy 

of ,,;htch 1s in yO\lr files . 

As slaLed auovC', the s:m pUng of c.rosscuts in ('ffeel rt e(l out the ubiUty 

of the !p.-ound bctweeI v(!inG to cany itself in non-selcctive n'intng. The san pUng 

of the bedded n-io.cralize.tion nt tbe southeast corner of tl!c doe ,,\'orklngs returned 

vnh.'en of 2 - 4 peroent. co1:i·bined lead-zinc, iessenlng the possibility of n block 

_ or open-pH nntcris! ill that area, at least nbove tl~e HHuloge l.,c~·el. 80]1" (' 2G f.Hlll'plea 

were cut troIl" worlfings along Vein 6. at the i';est side of the l~ - ine, below tho llaulagc 

Level. jl'sl above the water leveL The object of this stln-pling vms to s~e v;oothor 

rletectable enrtci:m ent "'as present at tho lo\,;:eat accessible working. The result 

w~s that our asssys, rarticHlarly Ph and A r;. "'ere lower tban tr.oae aI-·own in t-he 

Ir:'tnd drd.H (ton;;tuclit1l.l.l ~~ectiofJ. No. - 6 Veir.) fot' t!~e back of the stopes above the 

Eaul~g:e r eve!. It is possible that OUT fiGS YS fire .. -ore con5crv~tivo- than Hand's. -

bd no reneonuble correction would in-prove f e rcsdt3 enou~;h to der..r.onstr-' to 

en rlcJu-r (·nt. 

'. 

..... ' 
c..._ 



IiI '1!:c ·orpl.yry Copper }lolei:Ual 

1- robnbty Lili.e S(,.'\,CI", i S~ ('Oil~ ~nd cubswntial drilling. l\lnds. The decision wns 

silJC(l it n.igbt result in a ~·(.'se:rve th ... 1.t lYight be c(w·eloped quickly into a P:r()dl~cer. 

/.\ 5 the 1 ::70 work rro.:;rcsscd t evidences .lern·fng on the "porphyry bet" developed 

nhoht as {o UO'WB: 

L R e-logr;in;:t in detail of t~e Copper Range drill coro, spectficn lly 

CP.l>l, den oHStI'l1tcd the pervasivenen~ of argillic aIte ! aUon and an Increase 

jn intensity 01. rot.l nltelution nnd n hlcra UznUcln (vdning, yrHeJ with depth 

2. Pevio1,' of tJ e existing n agr.etlC'~ and 1. P. da ta indic:lted the e,..:lenL of 

porth!DS of n~c stod. llnd cW~l'lylnG fle:din:· (;·n ts. as woH 25 local hi:;~-intenl£ity 



n~kn zone Po' 0St likely 10 be copper-bearing D s not yet bE'~n rv.:netrlltC!.i • 
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FIG, 3, Concentric altcratiOIl-lIlim:ralizati'"1 zOlles at San. ~[;lIIlld-Kal;'llIaZLl(), (a) s.:hClIla tic dr;lII'ing of alteration 
wws. Hr(lhn lilies fill Kalarn.lzuo side illdie.ltc 1l1lccr taill c,illtililli ty or 1c>c;llion alill lIll San ?I [all lIel side ex lrapolatiOIl 
from Kal:un:lzoo. (b) · schematic drawi ng of mincralization zones. (c ) sr hC'matic drawilllr of thc occurrence of sulfides, 
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n. Couc 1 • .sfons: a 

Butte F). 

V-li th reforence to tho n c>cel ilh:strated in Fi':,ure 1 (Ref. St p_ 07 :i ), the-

I (}E)n cut by Hnenl' fl'actll re z(;,netJ wh!cb exh1btt l:' 01'C intel's! e tn)es (M~ vHHe or 

The ft~netr .lion5 to fine ('~n he aRid to he lHt i n tbo low-ryri e niOerllUl!.Ettton 



beet. GO G cC:1d::ry /;t: r:kct t'nri-:b cnt In the stcc! . it is reco:;niz.ea that Ln ,'1 

d'jn alely fit tho locus of copper deposi tIon is well j!)BLHiec. in n.\' opIn.ion hy the 

r -sitive evicenccs in 1 :lnd [lnd the n agni luc1e of the ~olenlid . 

To GrtE' the " ~ ll.,bte cvlcle rc (lOCS not clcfti'ly po1nt in one specific direction. 

The nr.ex of the toc:l: '~\S appnrentIy lit. or 9o..-th of the Argent!:' Townsite fials. 

As stvteci in the Sun I~'ffry nhovc t other evidences sllGt"eol other nectors (lS L .e best 

ploce to put in the ne -t cxplorfl!.ory plobE)~ n11 evidences point to depth. In thIs 

wltD the c:·plor·r.tir.m toe,ts which seem to be effective bdore con milling t. he funda 

needed for tbo llext ro :.' nd of (:1'1 Hing-. 

J\'cntkn shonl<1 be !, D('~ cd' the S11 ' .111\ i'lL' of U e 1, SgDCtlC' nUe:ms over 

. -
f~ ~ t'~ 
r .. t .... 

. ": 
• I 



un ~ scnncn.:d cvlcl::mcc nvailable ' l the n 01: cut. Unti the ~ctl!al ptcL'lrc ; ':1£ 

C . Rc:con. r.:. em.l:Hiocs! 

b71 n.dcr cxistillt;' cor:trncts ilnd the x~ hung; !2.ViS wi! be nhout $40t 1;(}O uf~(~ , 

G'Co" hyslco.l1.3tvdlcs could be l..:sec for the o.SSCS l'H:· ent ";01.'1.:, it would seeD , tllr.l tho 

1.0(31 rcq~lired to be ~pent p:esuppol1CS ,'OL e driHinr;. As Btlg£;csted under Ccn-

cIusione above. con. plctlon ()f the !"cochen-jcal flnd f~eopI ysi '~l covero ge of lh.e 

Ul bet "r.ttercd trinn£;lc" nnd its i11 ~: cdi .. te environs witl .; rovide a tangible basis 

for )t'!clring e.r;' cnt th~ possible drill sites . .l\c{.'ordingly. I h. vc the followin~ 

reeo!'! r~ cnd::ltious: 

1. The Hn~d ant: Kyp·en properties sro(wld be retaIned by you!' con r~my 

aLl l'ing 1 fJ71 • 
'f> : 

2. The eX'Picr:lticn of tho "altered tri:.ln~le~ ' shonld proceed in t '0 sta;;'.?s 

during i. :"l7 1. I.e.: " 

:1) St rf:::cc· wO.k inc!IlCBng (1) COl . [lieU n of lr.c coppel'-in-soi! 
geochcmicnl survey. (2) seve 'ct oortbeast-;outhwest 11" linen 
nC'-'Qf-;S (l'c center of the tri~t:1~.l(' (,"sing iv':i., focl d!rolc f'.padnz 
2nd a lmlfjer sp~clng if fe:.udole). (3) ron plotion of tbe 200 foot 
gric' (,(·ve a.~c \vith ::r t;round :- 2;_:ue·tQ!'. (:r ,:'.' 1"\'C)' , and (-1) rev!{: ... 
of our P.3i.TOgnphio data and sc:I.!l'picss by a leading expert. and 
fur!hr~'1.· labor.~lory work on ('xi :.;U ng rr ~tcrju18 . if dC9irCith10. 

b) Drill t .... iCI ('0"P (~h) uG foclt h ..... les . (in S~!CCCS5'on. not cone,: 'rcntly) 
at the befit widelY-fipaccd lo('.nUons lndicmted by the resu.ts of 

> 

. , 



. { 

f 

, 
~ 
~ 

.' , 

. ; ' . ) n: e;r:.-~ l;:' •• :: . ~ .:"1 ~:' G, GOC ~: n can be CO;" plE'ted 

lo~ger-SD1 ,.pler 'would be needed; with ass ys, new core- storngc fa cilities 3nd 

yoar-end rcpoltin~;, tl' e overhe8c1 fo r Etage b} s hould be nbOLit $12, 000 . Ti'e tob.l 

for the yea r ~.vou ld then be $110,000. 

The above pTOg 1'3 1, is cons idered to be the n- inimUIl , effort ,whkh would 

pcrn.it n " No Gon dec ision in HJ7L Deferring the (1ecision until 1972 wHl Involve 

both the 1;;71 expenditt!.re of ~35 , iJ OO- $40 , 000 and ll~e 1072 con 'n: itu:: ent rrnturing 

17 October, 1971 for $1'15 , 000 . If the 1£n budget for the project i s limited to 

the legally -required ~;35, 000- $40, 000 ratber thr:n the reeolT·mended $110, 000, 

n y recon',mcndation would continl:e to be that the l'1)tage a)" s ~lrface work be done , 

with the lxliance of a ntborized' f unds above stage ~ ) requirer- ents gOing into dri lling 

the first 1500 feet or so of the firs t hole of stage b}. If the entire a n:ount ( ~: ~) 5, 000-

$40,000) were allocated only to drilling In 1971, then the hole vould have to be 

spotted on the basis of our present iJ. .... corrplete picture , with lhe x'is!\: tha t it 1"!'.ight 

not provide any defiuiHve data ultimately t1(;!edec! fOT ;) dectsjon on the property. 

The~"eforc, if the rrin~xr:'.m · prog;r£ln ~ is elceted H V,Quld be essentia1 to inchc e 

t t" ., " C1;. 'l C C' n.)" pl"onr":r. ' ,1J\".o ~""l. b . c · b £.0 •• • 

D. Fe t.r0bT3phy : 

Thi:::: and the ;:0 llowinp; two sections of this repor~ on A Iteration and I lineralogy 

were wrHtcn b C. C. Goddard, ill, Consulting Gco logist, \\'fl O was in ch nr:' e of 

the field 'Nork at 1.rgcnta during the 1970 season. 



rcpcrt" nrc ia CYrn~31 ~;.d;ane files . In udr!iUcm to fcrty tl:w seotion nod ten 

eu uios of inr:.Ji\'iu:.;,;J > \nt~:::J~ CpD ' ned clcctro-i,.;)t,.siOlic!llIy frOl1: o01:'pl :.}: cby . .' 

. -
r1:.' oces,:scr.~ for L iricr~i l UCiitiDc[~ lon, nnd c ) r~ r,'u . her o f lnn;.;;Ub3UOIlS of ; h:, : ~·. orQ 

1"J;CBe cOlq:rc!icnsiY0 studies of representatIve snl~' p cs of dr1l1 ccr ~ . (;'Jt-

.< . 

. ; 

... . '. ~ ~ 
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;:;0,% plagioclase, ~'0 to Z5% (!,Jnr tz. rid tOto J 5% bio tite. Hornblonde and n ugnetlte 

nl:C the j'lnclpal nccessory f"' inCl'a.!s cm"1 prtsing Iegg than 5c.t of the orlgfnnl reck 

" 

h · cl~ss1ficd n hypabysm:l quartz l ~ ' onzontte. 

t .I1rmed and zoned. In rr arp~d n't'eas nleochrofc brown biQtite In the- qtlartr. t:'-oor..onlte 

.. -, 

Ii f:l.cics of the qt!t!rtz ... ortZonitc JI' r11.~C'd sUghH}' earlier than th~ l1:nin 

r.- , ~gS ~.xNbits :'\ snh-oph.ft c ~Yflkl1"r( or!1l1ic~ fnbrle. In this fa des subhedral to 

in length and 0.5 to 1.0 r. 'HHn.et 1'8 in Cl"O:U,:.t tlJeetien. Tb~ later facies shO\,'s the 
,. 

fel~flrla'f'S nod biotite. Fvidencc for' he laL(~r phase of quartz IT onzonfte other than 

. ',. , 



angular indl;lsionf.> of Lho c..1l:dier p}J;:,:s~ in tbe later p!moc, and the presel CC' c;t 

llitC'r~ · l'D.nlll:l r 1. ovp.r. C!1i . 01' r · icrofrnct1..'r!i).~ . si:L'cddco fh~ biotitE' in both 

fn.cJ.es and bL ct .. e.' i~om~ l biotHe cry-stu Is n,rc, r? re ° The Intcrotftial qtm °tz Is 

sin ilarty fractHl'CC nnd thc fddsra1.'C! to a lesser dC.:;;reeo 11 altered portions of 

the stock, r"icroirn ctnrcG :1,'(: fHled "!ith calcite. nnJ:;crite. QU!1rtZt und pyrite. 

Ivacrofractul"il g is nIn cst totnHy obHternted in ZOl'\es of !nten~e ~lte~t1ono 
- . ~ '. 

Ande He and I:iictte }-o'7'T'l)'\'!'ies . _ .... -
A mm ber of (:H:cs outcrop in quartz D.- onzonHe on lhe sout.b bnnk of r n: tIe·· 

snake Cn·ek a t A r gcntn nor! transect the qtlurtz ~-; o. zonHe "lortr; of ·the creel. und 

cxtenc into tnc n ctasedh ... ·cnt.s nton (~ its northern n argfns. 
. '::' . . " 

Lat.h shaped plugioclase crystals in these (likes !'1loge in length 1'1'011' 0.:5 

to 1.· {} n ·ilUn eters and ITCIT' 0. 2 to 0.15 rr:11lin ·ct.crs in crOBS ect'tlon. The pL;)c-

clr.se, wlle}, is nndesine. cOlYl"rises between 6G ~r.li 70% of the rineral corr position 

In the andt'site and dn.cite (lf~es . Doff! roc~:s als) contuln between 10 and 20% ~. 

c·uhedrr. l orthoclase ,NUl, the appro~dn ' nte din CO!.; tons of the a ldcsine. Th~ folrl-

61-"lflrs in {he un ~es1te nn drtcHe dll:es occur in rdcrocrystnttio(' groundn ·assc~ 

of q\Ju:f'tz rmd r.. inutely fr<.1;Fentcd fddspnr. 

Tt- €' n ost clisi.1n~-'\l isMnr: d1arllcteristic of t!>e andcilfte (Uh~s is tteir content 

rdlt1n (It .r/3 1 l~ngth nnd 0.5 to 1. 5 n · illh)"{~t!r>·s in cross section. ~c1te caD 00 

idCI1Uflt--G, 11 e~ns(;o!,~!cn iy, by ita 20 to :10% cont~nt of c!tlnrtz in suhhet1l."nl '!"heuo-



1': n"Bdec. faIT. tion 
.. _~._ II _ • · ._tlg 

~tock tlionJ it~ norlhern 11 . rgins. l\~ost of the Pl'oc..~\cUVC n toes in the dietrict 

are, located in thia fo!"u.aUotl w111:10 severnl bundred fc¢t of the igneous cOllta(;L . 

horofels, ~nd ilrgilh~ccous linestolle. Dedding U~te: neaaes r~!.1ge betw~Ctl Ct!W 

and twenty-five feet ill these unit with liIr.estoncs generally forming the t.b1ckel' 

beds . All of the unita t\;:e e)~trer..:cly fine !tl.'Sin{.."<l witb particle cizes in tho clat:ltic 

lin·.ey argilUtc rarely exceeding O. I) nlll1n:et~rs in 1 rgeBt din- en ton. 

Perl'O~rn nic nnd . .:-)·cy diffraction s udfcs 01 SOl: 0 units in the Amsden 

FOl''C,ation inc:a(;~_te un orlt;inat 35t; to 65% clay rdnerat content tn th<;~ hornfels 

end Un . cy~r;.;i lHes and he-tv ·een h l% and 2:3% clay in lhe argiilaceous limestones. 

l': ~ liotte, f::!Hoy 'He. ent~il1lte. n or'.tn orillonitc. sopon1te (1). l;alygors~:H(' ~ nd 

pyt'ophyHHe 'Were identified in rn'ny of the ClXPr: fnod ear·pIc!. i\ppr.rent.y nost 

of the iuwHnHe nod t ont:.:oritloniteo is of h:\'drotbf:rrr.al Cri{;in &s these 1:' incl'sta 

often oe~lr in c~ystn1l1n~ b.blt with 8 ructurr.lly controlled aC('"tlmuinttons of 
.. " 

pyrophylHte. 

E. . A ltC:-at1Cl1: 
" , 

fre8h : 'Hh l"e9!lfent biotite crySlteb e~hibtttn~ vitreot1S lur.tr.r Md no cblor!l1c 



however, ha'l'('l lost t Jeh: It.wtct and TcslHenc: Bnd R e partly. or totally, replaced 

repmced by oituer pyTOphyUite, "eJ'tcH~t ktJOUr,1te, or l'l'outrrorlllonite. 

teratioll of feldspar forrr ~ .::. balo pnttel'n round the na~).nG of thopyrophyIUUc 

alteratioll zones. Sericite end a sericite-kaolinite a Iteration of (eldspaTs Is nSOOf:- . 

fated wW. SOl'r.C o{ U~e lar (,Cl' nOl'thv!e ... t trending frnctures thnt c;\'tend fron , Rattle-

.l.ioakc Creek to beyond th-e northern rcargins of the intrusive. 1\lont11~oriHonHe 

tilso replaces 80rt"lt) !~tdBpars 111 the zone descrlbsd and parOnUy repmcea feld-

spara tNitllY hundreds of feat mto the .dJaeant wnll rock. J ' .• ' ...... _ r 

Alteration in t.w Arl!enta stock 9ur,gesta 8. ~orfzolltnl. or laterttl, zoning 

pattern. Th~ lY·Qt.lt intcn~e n:, cGothern~~l mltcntion Is IN,mlfeated 1£1 oIle threo-

hundred foot wido ::lnd s!r.:-htl1'!rlred foot tong pyrcpbylUte zone Q,nd two SD'·~ner 

zones el'.!owu. on t e Geoiogy M1:1P on the north blink of RatUesnnlte Creek nen I' the 

Feroirulnd and BeUa n:ines. The n·.ount of feldspa.r repl~ceD'e.Q t by pyrophyllHe 

nppa l'ently Cilrdnishes toward tbe northern n nr'jf.lS of the intrusive. 

An alteration o· inten:::edl:lte, 01' ~p thet''l:'ut , Intensity is restricted to 

larger 8tl'1~CtUt'c~ in the ex cnsive fr attire systen·. The cpHJ:iel"TNll aitC'l"Ution 

Ill~t.ends throut;;l~ ~c ::::ooc \. within the conHilct! of etoile!y spaced paI'S.llel frt'tctul"'S 

planes and Into th~ tr t2&cdirn~nt6 :llong, its ccn!Bct • 

T!:.a outlines of theso nHel"a on zones nrc obvious although loenUy ",'he-l'o 



:"'111 \w-I 

by the dlsplaccl1' ilt ct cnc veintet. by IlDotber contnJning nU:rcly different sufLes 

of BHtffde llod gangue tdn rals. Son:e ve ~1ict8 10 the core, rangIng betweer:. 1 .0 

sud 50. 0 l";min'~~ars in wiVto, tll.so exHbit classic ribhoned structure of qunrtz-

'\i ihere evidence of truitt-stages of rr incrs.UzaUon is ohae-rvcd. ~ inoipient aitOl1ltion 

of bigoor intensity UBl1aUy hal) been uperhr.poGed 00 a Jr.ore extensive lteratton 

of lower intensity. 

Altornticm of the atook 1ft the third di.:mcnslo11 of depth. as interpreted froro 

dt'iU oore data, suggests a vel'ti{'.nl alteration E(}ning mn·Har to the lat.eral, or 

horh':ontal, alterAtion zon1ng patterna J>:rc.viously described. Vert! 1 seetio IJ '. 

A ... A t nnd B-B' show that CRX-l at.t::l1ned tbe greatet:;t depth and contained the longest 

. interooptB of' inten.oeiy altered quartz 1l 0 1!f.4:>mt.e in U.e n"esotbe:CIl'.a.l range. ~"Qle3 

A B-1 and A R-4 cont!l.in epithermal ar{,rtll1c alteration over :(}tgnfflcaru. tnten~!,,, on 

tn4;se sections and Hole A H-3 clearly illu$f:ratea an epitb rn.lat argillio :tlteraUon 

i'll preceading 6 ~CtiOll on ~trogr:lphy. 

.. 

,. 
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trJ tt~e:se n incr!lls in thlt hclic§.tealnl(.lrvalr;. Howc\~cr, 11 ontI,orHlcnile with F'luor 

bt:.m .. d1lr!<f:8 of tbe Jl'ore inten6e alternUon shown on the v rtical sections. In these 

rr:onhl'.or1l1onite envelopes the an ount of feldspar l'l~placcn ent gradually dill' irJiabes 

as the distance fron: the core of total replace-went increases. This decreo.so in 

the degree of 'cidspar aILe::''1ltion uncioubtccly is i-ell.ned to proximity of fl'nct.ultea in 

the hydrctberl;' al condnit sYBt.err-. nnd co!.11d not be distinguished negascoplcally 

OT with sin ptc opticn.l ids in tbe field. . , 
.". ... 

Within zon~s containing both type-s of ar~:i1l1c alteration (l"'lolintte, %:'ont-

n ;orlHol11te) calcite and ankerite are tJ. e pl'edordnant gangue n-:inerals in the 11'ultitude 

of o. 05 to 10. Q IT.HUrr atar wide vetnlcts.. The few quartz veintets observed in 

nrgilUe alterntiotl zones secn--'cd to be uasocillled wHh n later BlJpel'irr-posed hl&her 

intensity sericite and k~tOrn1te alteration. 

The n,e!$othcrn:el sUiciiicationlogged in the deepast inter'V1!.la of t."RX-l 

' ;UlO AR-l oontraBt~ ~harply with tile argllHc alteration.bres.ent in the upper portions 
I ' 

of the holes. v:eU defined quartz reinlcts are precion inant over relatively scurc0 

carbonnte veinlot.s and ~ ' any of the qunrt!l vclnlets exhibit rarr,gec1 Indistinct LJarglns 

whet'a vein 6!lJec; has In"l;''Ucec nod replsced t.he waH reclt. Orthoclase. pla:;tcclfts0, 

and chloritet tn:e eotirety r eplacc<l by sericite and b:.wUnite and trace quaotlUcs 

of pyrophylHlP,. 

FrOl~' the f\ti\ .. row silicic alteration llcur the boUon , c .f. rI-l to much wtder 

~onea of int.ense nltereUOl t.ownrd the hotter:": of CH::- :·~ 1 there is b~.!t a vertical 

" 

. '. 
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caffercnc of Z5(; fcot. Porh~ps 'llh ndcHt anal depth thls type of alteration 1, igbl 

l)cCOL e porvasive nnd us silicic alteration is 2In cst nlways ns['ociatec1 with cl::: [sic 

"porphyry c{)ppor ceposits" , tl:is possibtUty "~,m:td be !urU'Qr tnvestig~.ted . 

NO'l"th and northwest trending dikeA nppear on the geologlc n 'np as latHe, 

quartz latHe. and qua.rtz porphyry dUa'!8. Field clnss1f!catlons appearin~ on t}Je 

~eoIogy l,) np are incorr"ct. I~tooratol'Y ~,.;tllr' inati()n9 8h<lw these Tocke origlnnHy 

wcro andesite and qt:al'tz clocH.e . The steeply dipptng dikes. range between cno 

foot and four feet in \idth nd occupy l) nUll ber of the pl'ilT,e sot of closely spaced 

!rndure cleavages in the stock find meta cdlnlents. ' These structures appnrently 

~re the principal conduits in the hydrothe:tl.': ,al system. 

The pre-u,fne' at dikes arc intcnnely alteroo and rdneralized. 1.0 ca Uy. 

they C(:lntain both quartz and carbonlite veintets nnd GTC pook, !:. urked w1th fine 

Ih1"on1tc:: .. fill~)d c~sts nner pyrite. ~uart~ ~nd f3erlcite totnll~f repl8.(''C the gl'olJ.nd!f',a s 

. aJ':d f'eldsparB. In 13cn',e of the dU~es partly l'E-soxhed ql\artz phenocrysts l: '.elisuring 

2. u to 2. 5 l'rtl1iu:ct.OI'S tn dlnnetcr are the only recognizable original rock forn.1ng 
.-

111tterftl . A low l~t , pel'!lt!lre, iron-rich orthoclnae (nc1t.~la.ria) one to two i.illlIr,cter 

in length occurs ~s f1.·esh euhedral crystnls In extren:ely well altered portions of 

reslllt(-c1 in the C(l~WC1'3i0i1 cf Hn' f<Y !!t'gilHte:1 to r:crnfels. thE' rccryste.l1iz Ucn 



(: 
0,; .. 

drilling, however. ccnt:lined t1gn1ficant q lsntiUes ~f grottGulnrlte and n' gncttte. 

Th~8e r:l'fnc-rnls nre not. present iu t!H~!' l' <!tnscoir-' ents ulong the north ccn~ct~ 

uHered. Hornfels, Ul! high clay content }1~VE!. be-en sertcitizerl not indigenolls 

clays in tb0 frr>pure Un estor.e:a ha.ve been corlvertecl to crysta. tune rf ontn- ortH-

onUe, kaolirJte. nod t~e'Tielto . Moderote to Intense nrgtllizatton n-ny extend 1.t 

leflst 1500 fe t into the scdin-·ents n.orth of t~e contsct ns sugg~. t~d by the llt\1yher 

of well (!It:ereo quartz 'P.:)t-phyry dtkcs and the abtJndance of iron-rr:anganese st toed 

v~1ns and vein lets with! this d'lstnr.ce of tho oontact. 

CyrptocrystaUine ~Uica and vcry fine cryE.talUne quartz partlcles v:-cre 

1ntrod~lCedt or rerr·obUizl!d a.nd concentrated. in veins nod vein wall rockG by 

hydrothertr'n1 Rcttvtty. \'ti"ca hering and the o.ddnUon f vein sulfides hae C-()llve : t.en 
',' 

nlty of tbe Hftfidt .leek nabhit. and COPT-'Cl' l~enc rr:fnCJs. 

F. 

dlffl"~ction invt'.'t.!g~Uon were r.:n~ 0 CP ... i-l drill core 14nrrptes aud sn!ftda 

f-.1pechretl ~ a ffCfKn: e1. 1" tt~rn of fiR ~f,'fJ!le6b las dev~loped . 
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01'nnco't:l!Y \'.'lth the c; : :lJ'tz b ·.:ll?c I: C',vbat bt:,:t . A period d sl!!!.ttcring followed 

nnd W~ a acton panied by l ,C; ir~tr.o lucHon of qi,artz nnd chat "oP.1'l'lte or calclt.o r" . J . .:., 

and te-trai1ccirite. i\ tl:1rd period of frncttll' n . occurred during wI-deh rdnor ',lrrlounts 

of quartz fmcl l:;.r~e quantities of ~)llcna 'ti'C::t'c depesHcd and replaced ~tlrHer 

[Ol ned sl!lftdes. A fina l stage of fracturing ",:'US ~ccon r-nnied by the deposition 
.... ;, 

of ca lefu) with n 1nor a rrOl.mtg of pyrite. 
·f· ... .;.' ). 

The rdnc O!'CFS contained till of the prin .nry sulfide If.lner:Jls desoribed in 
.' 

the parsgenesis n!thouf.;n ~rtte was' too r:'ost plentiful ~illftde in aU of the cxan-ined 
.. ' 

(-lpccin ,ens . No cleer pattcrn. could be seen in the rdt~os of one ore ulflde to .. . .• ; .. t, ; 

.• > 

another fran) the various parts of the district. Hovl' ever. nCT.e cbalcopyrlte was _ .. , 

:i . cntiftcd in ore fron · the centrnlly located Col·per Belle nine than was present 

in ore iTOV'. n-,ines aloug- tbe east contact. ' 'The Copper Belle ore n1$0 contained ' 

ILore tetrahedrfte tbln eb~tc()pyr1te. Galena was the Jj;ost abundant ore sulfide 
. - " .',' 

in S3r-.'p es fron rrines along the o~~stel."ll contact. Chalcopyrite in the: n' ine an.ple3 
. ~ .~ ,'.. .' . 

was pro(~ Yj'inantly in exoaoitltion blebs within sphalerite. , . 
"<0. '", .~ 

&:pCI'Gene n , 'ncral~ io U~e nJne Gftn.p!cs cOllsfsted of chalcocite and. 

co,,-cllitc. Thcs{J U' incrnl a rcplllccd e ·osclut.l.on chalcopyrIte and tetrahcdrHe • 

. To sUf,ergenc J: incrnls were prct::cnt in the CO?G BP'lcil'J:ons otudicd. , ·Cnru!3sile 

£;no f.n~;: csHe were n"e pr:ndpal o"l(lce orc.~ Irinel"3la fO!'lring S .ells around u<Jdules 

. . . 
of g,tlll':m: t sp ~l{>rite , nc pyrite. IV!ulachite, CU)fltC, ' and teoorUe also were 

obscr\' j in s:Hq,!es fr.:w . t~c Copper Bel e n lne . 

. r • 

.. J. •• 

'. .... ~", . 

, . . 
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MtholiG.h effe-l'l l:; to date cave r~; ikd to in!21"-::cct sLbs lc.ntlul D ineralizr.tion. 

- ('1" 'J" .' ., " '1" r'''''' l' ;'l",r '{ . '. of ,,,, ( " ' ~11 'l'r'll ' ' 11 .. ·')1',· ·, ( ...... <I r\o)"nbyry C01""'01' (i .... ; \,4 .... ~ ~. \, •• '':.:. t J! .... \..,I ,t\"'; . J . \_ ... <-li 'bY il.,,,, ~.ll. . .. \. .... t...,., ... .\' .. " ... t...: -) (. . t" ,Jy 

pOSBlbllity i tllC district. For exar:: 'plc ; quartz veinlets conL~ining chalco yrite 

in the drill !101cs rarely conLained telrahl':'drite o.nd calcite-tetra (;·d rUe veinlets 

contained only trace quc.ntities of chalcopyrite as cxosolution beads in spbalerite . 

.I.-hese facts ,oiot to either ~1 ) a sep:lmte genesis for these hvo sulf1des or b)::l 

YO , tical sulfide zoning c.listribution paraHel1ng Lhe pl'cvlotisly-descr1bed incrcc:2sc 

in aHerlltioll Intensity with depth. Chalcopyrite in (he deeper parts of CP' X-J. 

?tid p, H-l Is associated wHb velnlet quart1. that replaces wall rocks . This is 

, . 
the criterion for class tfying the sf licie ~ lteration _ a ttern Bhown on the verticnl 

se~tiOl1S nod outlined in the preceoding descriptions of alteration. 

The vertic31 zoning of sulfides is evIdent in the lll1'ouut of tetrahed ritc over 

c};o.leopyrite in orcs froE the n ,ines that probe only tbe thin layer of overlying 

sedill'ents ono the iirtit few hundred feet of lhe intrusive. DrllUng results f.lIso 

support the But" de zoning concept by nrowing D ore tctrahedrite-cnlcite veinlets 

in the sedin:ents r,nd 1n the upper portions of the intrusive. 

The chalcocite cnric:hn'ent sbown on vertie~l sections in holes AH-l, l~ B-3, 

rind 11 H-4 (lbviously Wfl s derived by the ielwhing o f copper fror::' lA·ioor qutlr;I,Hic3 

of tet.rnced :rite pnd ex0801ution chslcopyrile in tte ori~nnl lead-zinc sulfide vcin~ 

in tbe overlying l\ n~sden lh".'.estones. The copper in solution wns then dcposUcc'i 

ns dlalcocitc repl:lC'err,eot8 of I,Inoxidi~E'd pyrite veinlets in the first two hundred 

feel of the q',k rlz TI onzcnHe intrusive . l\:ucr of tte leached copp~r 1n sobtfcn 

was o('plel0<1 by rc~ CUOH wJth carhOMle bosl roel's nnd as n consequence, 11 :llachite 

. rorrN~d ~t the C'xpeosE' of the chnlcocHe cnrichl'~'cot. 



- --------- -------------------------::---------
-.~i - -

.: ~ " .. ; - . 
" . 

A [-1 \ 

- -1
0 k+ Av ~ M ~~ r-;ro v"VI A:) 

9 1/ 10 TY / 0 1 - 9S-/9 l> 

~ 

2-f?" /,.- , 0 I 

)- ~ 
S-

30 / 
.!>-

06 I )..s-
.30 10 10 7, -,0.5 

"To -1 s- .5- Tr "oS-

4S' 41 4 I f-
f /0 

11 .!J~L/ S- Tr ,/0 

.!;>- Lj 66 f:, 'Tv- I 10 

(;,eJ 70 /0 '1)'- / J () 

7cJ ?S- S- 1.-- / /0 

7,s- Fo s- Ir / 1O 

Po ?'f:. to 'Ty- ,os-
rG /0 (, ;20 Tv- , I !:J 

j()b /I~ 10 Tr ;(),)' 

IIG /d-.L /0 -- . f /0 Iv-
);).b /3 b /u ,02 ,3S-

/3 /, 1Yb /0 / y'- , 0 S---

/ L/ b J'lj-- OL Tr ,(0 

Ic.j Y IS-I 3 / 0- I 10 

lSI IS'L) . 3 T~ 110 

/.!; '-y Jbtj 10 Tr-- / 30 

/ 6 c.; Lj ---I b S>- Ir ,0';-

/6 r f7y /0 Ir- ' 0)-

I ?r- , / ff /t) !r- . . o~~-

I f-P' 19v / 0 T., ;o.s-

!9Y cJ{,'d I {) • tJ V . 10 
L __ ~ . . "" ... ~ .. ..-.-. """--~ 



AM \ 
I 

~~ )u L °1 ~"- ~ Ph Zv'\ 
?-c>y ;)-IY / 0 II""' ,3 0 

;). /y ;l~3 S- • 0 if ,;).0 

;}-..}J ;.133 /0 Tr ~ OS-

9-33 ~ y3 /0 7 ". ; () S-
;:1...L/ 3 ::.2 t/ J-- J T. ,/0 

~Y 6- ?-!>Y /0 (r- J) ~ 

:;).5-j- d-~r / 6 /r , (0 

.:2.fo&>- ~70- / 0 .02.. lOS-

Q7r ~n- /0 - ,aS-(y-

:J if-J> :)Jr /0 . 'Tr 0:;-
.--;;;. 9' Y 30;;-- /0 Iy- ,O~-

3 L g--- -3~~ /0 (i .0J 

: J J Y 3H" /0 Ir ,15-

3~S-- · 33.8- /0 1;- , ;;...S-
33y 3c.;3 r Tr , 1}Y-

~q3 :3 C;g- -.5- Tr-- ,3 d 
' [3y:r 3sr 10 1,.- .o..s-
~s?- 36? /0 \ " , oS-

3ro;r 373 S- .0 2- ; O,j-

-373 J ?3 /0 Ir -, I,) 

'3 g-:3 3?3 /D (r ,2..Q 

393 4D 3 / 0 
I 02- 3D 

L.j03 413 /0 Ir Iv 

,/ 13 t./;)..3 10 'v- Tr-
r-

Tr l{'d-3 Cj33 /0 (y-

!/33 'Ilf3 / () Ty-- T"... 



· . 

.q Lj J"- 4 S" b 

£f.5 -f:, - q b (; 

t/G b v-7(. 

Y-7(.. fjJ-fo 

'iff:, '17(. 

Lff0 - 6- 0 b 

S-06 - ~- / ra 

SS3 - Sb-3 

u-e:, 3 - b-73 

5 73 ~ -5- J-3 

~S-Cf - ~C"'O 

?hO - l') 6.)-

bGS' - b 70 

b 70 - b"7S-

/0 

/0 

/ 0 

/0 

10 

/0 

It:) 

/0 

/0 

/0 

/0 

/0 

/0 

t'o 

/0 

/0 

/ d-

L/ 
&-

9 1 
b 

A- H- \ 

eb 

To 

I r . o~-

Tr , ~s-

Tr "6 
Ir- .us-

T,... , 10 

, 0,/ 

Tr 

Tr 

Ir-

fr 

.)0 

,0..':>-

.30 

,).() 

,/D 

/o~-

fr

, Db Ir ,OJ-... 

Tr ,3 ,;2.. 

/ , ;;lD To 

, ;<f 

, 0 "3 

J-I , 5 1 

, D3 I ) I 

~ 

__ ,-1..--1' _ 



AH / 

/J? /J v C- P/; 
'=:.7S - (, b-O ~- , r;- ~ , 02- ,00 

, ~ (j-O - b !is- ~ Jr ~ ,0 </- ,0 Y 

~ G r-s'- - b 9D .5 Tr /}J , 02- ,03 

6-- Ty r;'~ :t CZu - b 9 )- .oy , 0 '-I-

09~- ,7C(j 6- Tr ~ O( ,03 

7(.)0 70,~- !7- T> ~ ,ooS- ,03 

")O!J- - 7/0 ~-I, , )r ~ , t) () ~- __ () '--I-

7/0 - 7(? s- Tv ",~ , 00)- ,,2J S-

7/0- -7~O 0- 'fl!; , I i/ Tr ,0;2- , 0 'J-

/').{) -70lS- .::;- /r /?'U-.( ,oJ ' " / 
7;)6' -780 S- Ir I'hA.l .0 1 ,62-

730 - 73s-' S- / (J ! ~ .. 31 ,Of 

73S- -7t/() s- " Df ~ , ~s ; iJ3 

7L/-o - 74S- 0 ,0 1 ~ / /1 , oS-

?4s - 7ftJ a- , [)3 ~ • 6 r; , c) 7 

, 5U~7~~5- ,.5- /. ~ , c> ~ , a I 
6-.s~ -7 ~S- ~ Jy- - ' Ir /0 .' I,..... 

0~- 775 ~ I, ,0.) -- /0 Iy-

7S - 72-,s- /0 ~ lr 'y-- , CJ.) 

7 §-s- -77S-- /0 ~2 \y-- Tr I /S-

,7'F - 8-oj- /0 ,30 , 003 ,lfJ , -;;(0 

S--oS- ~ & 1,.':>- /0 ~ T, Ir ,;:).0 

8 15 - 8dO 5 ~ k \v /0:;-

9 t9- cJ - ~:.>.,;;- ~ ~/u /,.- ,10 . oS-

?;;. s- -~ 30 ,,I . 0- (}I.. ..... y Ir Ir , ().:;-

830 - S23S S- ,.,-rvt.-(_ I f' \ .,- I' () s-
'r-:3 6- :_, 0,11 () C) 

/,/ 'V,--Q \ ¥" ' - \ \'~ ; ;;;:to 



• ..... . ~ 

A- H ! 

1Y Hu k P); 
?L/.>-

J'- '-16 - ~ S- ~} / r Tr ,32-

c?-;js- - cF...s-O 6- /)-VJ! / 0 ) , 6L1 ,c:;.s-

9-..s-cJ - c?-5-S- -5- ~ Jr Tr , 0,)-

P-~S- - cf- GO .s- I 10 , l? d~ ,IS / OS-

? {;,G - gb8- r ~ I r 1--;- , b.3 



.f:orn - 10 LNrt/D / ?J /Iv Cu /~b Z rJ /-1 J 
, I 

:J'1 - J./"; () s ... • C> 1/ I ,0/7 
I I 

Y'5- - 9--/ '7 
, rr ;t:/ : , O¥~ I • .2. .L/ 

I 

i 
1/7 - /';( 5- 8! • OD{, 

, 
, ('I;2 .? 

I 

I I 
/ I 

. C'l - .)/s- ~ 1 ,00--1 

I 
· () / g-

- i 
r°.,h ~:]07 0 ' ,/0 

I 
. 0/.$'- i·6 -/ I/· t :- j Tr 

I .z, 
i 

/ 

• ..</6 
I 

~;' 7 - C:?/1 /0 I ,O Ol.--' ,0 ..5- --c!£) I ,co ~ 

jll - J..17 
/ , 30 I 

.0/ /f/...f) /Ii 1. 0 02. . ,20 

'5 ::< 7 - 3$7 / 
. O ..,<~ -- . o:z. ·t 3 7Ii: /6 . .:? 0 

"1.17 -.3</.2- S" .. 05 ,()O ,)~ , o~ , 0 ..5- .. /.;;>-

/ 

?9'"2- -~Y7 S • .;u- .C-\ yo . ,z7 /. It, : I, ';0 

?t..i7 - 3-52- 5/ ,,2S , 0 I () , 0,5- r 3.2- ; ~ 06 

I /. ;0 
I 

7-</ ; ?.s-,?... - J 6-7 5" I. 10/6- ,oS I- ~ 
I 

/ I I 

' ~-7- Jt,~ - A/O ~ 6 .:>- ..... i #.0 ~ I ,ood--I , 

I t~2 - 3(8' : c; / 
4/tJ .00 :2..- 4 · tJS- /t/V 

I --- I 

?~g - ,$ 7_' i ,.5- /j/LJ ~ /.A- / .A.--- I ,/v.() 

I 7: 
, 

/1.0 '7 3 -3'i~ / 0 ,6s ' 60.2.- . oS- , 

I / 

· "/.2- ;t/LJ ?f':3 - 3 g- 8" .5 105 .0000 /. <-/ 
I ' ... ~ 

~ ¥ri - 31~ 
I 

~ I - , oS- 4/1) i /0 / /...-v / O;l... 
I 

I I 
I I 

ri? -~r i 
,., 

& I ~/ . oc/-. - /v.f) c /t? . 0...$ 
/{;. I 

! 10 I 

I 
• 1 

''j,. 1;1 
:'.-;6 - jll~ /' ,0/0 ,JY /. ...)--y i d . YcJ \ (. ''/ 

O· /0 ,05 
i 

' f -f e';: / ! ~ / - ~ ,c7~ ! 

/i 

S.) / ,;:... ,0'::' ! ~.2.:J ~ 

I 
I ~ ~D7 -sI S-o 

tJ I v- - .~ I 

-1- .' ( ., 
I ! 

1- " , 
-/.13 ~ /z..~ 

i I /% ~.3 -
I 

/0 I ... /S I. 30 I ~ ' I 
I 

0- ,1-13 I /6 
/' ; 

.?u...t i , C e:, ,61 . D5 • O :2...-J 
I i 

J 13 -- "/~/i" I 
___ J 

I 1/ J ,/)6 . 0 / ,08 # 06 I /. I 

/r - ~~g I /0 ...- - " ;t;::. I ;t/LJ I 
. ..--

.05 , 0 / ,. C: j 

I /e> / i€/ /.) .:tt.- I 

&-1 - 74% i ~ ,;7L .~ -- / "to • c::, 

'I{. g - 1175 It / If ·/) .£t- , 02.. , os""'" l, .. K 



I ' . 

, 
c~ ~ t"7'7v . - 70 :z;,~rt/~ I ACI /tv i ?~ ~i--) , 

I 
~7Y yff! 

./ f 

- /0 .. 05- . ;:I"L- I ./tC , 05- -;::tC 
I 

yyg - JI' f'..J> j-./ ,ij/) /t{. I 
;,2, ~3,z , t? 0 

j/9'..l SOJ /0 
r fo/J) ~ ~ -;z:c- ! ~ 

50.) S/3 /~ A/LJ ;:tt I A , /J ,.s .,,)_. 
I 

,73 - ~/f s-/ 'do ;t;. I ,os , .3:V />0 
/ A- I /' 70 .f7! - S-c:<g /6 , D,5 

...-. ../7 ' 5- ..3 I 

I 

" A 
I 

:S-':<J ..5-.35 /CJ ,oS- I ,07 • D-5-
" 

6d 
i 
f 

3-s1 j-~c:r 1[/0 .;1:= ~ --' 
I;/JJ /0 , (J v 

54g ,.5-3..3 s- /(/~ A -;t;: , /0 i , /J ; 
f 

~. ,01 I 

, </2--- j rs,3 ~-S-8' ,05- I /. :3 0 . .s- i f 

I 

A/b ~ ~ I 
I 

* j-~8' - S?8 /0 , /d I 
:;-6 '? s7.f? /,:;, ..-- ;f; ;;K I 

,/0 ·1 ~ ,. ~ ..5. I I 

:,1 tf egg /t) /1/.0 ;i;: * I ' /6 I Nt) 
, . 

J'fff .57'3 ..:)- #L) /It -A 
I 

1:::</ It/!) 
I 

i /tL S-Y'.3 t'-o3 /6 ,3u I , /7 i , -Z./ . Yo ! , i 

(, c.3 - 6/3 /0 #1) I ~, .. 0";--' • ;;3.2.-J -* I 

;' loY &~ 3 /d It//.) I ~ • u:2... .. :::< / ~/O I ' 
I : 

~';"3 C.33 I ;ft- . 0.5- O~-
I 7'.5-/0 , /0 I 

(p.:!3 c:; ?is /0 A/f) I ;tc ,07 I I' 05- I .6S-, 

I ~ 
i I 

/~' 4J - &.5-3 /6 A " 0.3 I D .:<7' I • 77' 

/ s-.:3 (6 .3' /6 I oS- i 05' I .~ ,/0 01 I 

I 
. . 

I 
I i 

~ ~d 6 73 I - ,0</ I <27 /0 , It ! ~ .. 09 I . 
i I 

t 1.5 l~3 
,- .. ]1/ 

, 
,17 

I 
7"7'. - /0 ! /6 1 ' /.3 I , 

t-, 9.J 
,- i ~ /v j) ? t'.:J - /0 • 0 -5"'-

f. , 62 ,/..:5-i , 

': f.s - 103 Ie) / AI.!) ;it::- ,~ ,., 15-

J 

It! ,t) 

7(}.3 - 7/$ /6 " .. 0.5 A ' os-
I 

. S{5 , ;>-5--



Fr~, T o ~ .4j- IO u C- p~ -Zi-\ . 
D b \ ~~ -------- _._--- ---- .. --- ,--~--.-----.-- - -.- --------- -- - --- - - --- -- - - - .,..-

G I Sh~<---

..2&r-- .;2 7:3 5" , oS- t:S- 0'5- - '1 1_" ,_su . ooJ... , 

;;1. 7:3 ?7Y 3- ~ / r 
.., 

, () :;;-- c#n~: - / yo-

~ 7y- ;;J- P-3 ,5- ~ Jr Ir , 0:;'- ..... ,~.-( 

;) S-3 .::>)' ,3 / D ~ / r-- Ir- 1 0')- -? ,-,,--,{ 

d73 ;203 / c ~ I r 1,- I o~- ~ 

303 3 13 10 ~ I , Ir ,oS- ~. 

3 / 3 - 3 ?.3 1 0 ~ \ y . Iy' I ():r Iv-

3 ?--3 - '333 / D ~ l -y- ,() 2 O!J- / oS-
I' 

. 3 33 - 3 tf3 10 ,(f) S- I r ,oS- 1 / b 1, 3 .S --

3V3 --353 / 0 ()'; - Tr Tr , :L~ /1~J 
I 

, -

I c.3s-3 3 (;,3 /0 17"-.J..-f Ir ..---?'-<-{ i Tr- ,/0 

r ..3 63 .- 373 / 0 ~ Tv' Tr l IS- . ~v( 

~ 3 73 - 3 7 'l _£~ 

3 7 L/-- --- 3S--4 ) 0 ~ Tr , 02- , 10 o"'Y...,J.. 
38-y -.39L/ I 0 fA- ~ I' 02_ , 03 "o y 
J7 l/ -- r; 0 L/ / U ~ ~ ,0 / • (j C/ ; f..J:3 

L!° Y 4 /4 / 0 , ;). r?" ,.. cJ/ I tJL/ I '/:l I./ S'/ 
L./ I LJ '--I ?-L/ ~ ~7 

Lf-;). V - YJLj I() /}.-.J ,30 r?J 

Lj 8'(1 - LJ9 L/ 10 ~ .~ / 02- / ( }S - ~J 

'L(7t/ - l(t] ("-... ) ~ t: ,02. . 10 ~ 
t/- 97 - ) -ui/ ,t;-

\. . 3L/ . () L/ ,) / J I C, ,3 () 
I / 

fioL-j - !:>~ It.,J , , u 
.. /k .. ,..--<.-2 r--\... I () 'J.. /0 /l-~ 

I'r' f ' " 
( ~ 



RUSS ELL C HAD W I C K - E CON 0 M leG E 0 LOG 1ST 

240 7 S _ GARFIELD RD . • SPOKANE, WASH. 99203.509 - RI 7-2595 



• TABLE OF CONT NTS 

Page 

1) Introduetioa 
it) n.ta 
I The Ar nta Dl.lrlct 

A. Locatlola. Acce •• 
B. Topoarapby. Climate 
C. Al'8&, Titl 
D. RlItO", PrOductloa 

a.erat Geologic Bettina 
, 

F. lpeoua !toea 10 
Q. Alteration 
H. ructure 
I. ~hyalca 

J. Qeoo lab', 
K. DiaJ'J'o d Drlill 
L. Coat a, Per.oonel, Bouaekee'Plng 

D The Haad Mine 11 

A. 8Jmmar1 11 

B. ConelualoDa 11 

C. Ilecom n_ttona 22 

D. nnelopn ,eat, Production n 
E. 8aDd JIle Geolol)' .. 

1) Stratigraphy 25 

2) ruoture II 

8) tnerallzattoD It 
. 

F. Geoloctc Mapping. Survey' SO 

G. UDder round • applDi and Sl 

DI The Porphyry Copper Pot.DUaI .3 
A. SuJY.J).l.ry 31 

B. COIlclu.lou Ie 
c. Reco mendatlou 18 

D. P8trography . 19 

E. Alter tlOD 48 

F. MlDeralogy 
.. 





t) IDtroductloll: 

A. propoMd 1111&69, tbe exploratioD prograsr for the 19'10 Beld _ • .on at 

Argenta wa. de81ped to e .. lua the pos.lbUlty ,bat .moleDt r ... rve. could be 

found III the HaDd tile area to rldt early producttOD of aUftI'-le.d-amc ore. 

The prosran contemplated a second p • at ed at naluattal th potential of 

the dl.triol for a porp m ~r ~.It. Work OIl the project began ill F ru.ry. 

lb10 with a r vi w of the data aDd drill core .vallable Iron' the JrlD.e o.,.ratora 

d froD! prevlou. e.xploratloD. Followl ... m.ppl aDd aantpllDi of the HaDd 

Mbl.. a drill hole t .. t.lilI e 30th. a •• ulu frel'll two 

bolel ud other work 10 the miDe .rea did ot polDt ut AD. .Uractlve II1 .. r-lead 

target aDd the roJeot effOrt we •• bltted In Au .t toward. loration of the copper 

potential. Two drill bole •• Dd other work Oil the .'POrJ)hyrytl bet were proe.edlJll 

wheD lD.truotl to olOM cIowa the project were reo , • ., III lat 

noe our fllldlDl' fro the. 100" ork. & • COIlti ued tntereat I 

the porphyry copper tlal of the dletrlot but not ID t lead-.lIver yet • th 

endenc tor the "porphYry!! bet la dl.wa .. d In a .... r.t. ,ectlon of thl. r 1'0"'(.' 

1 





t. The Arpnta Dlatrtct 

A. Location. Access: 

T e Arge ta Distrtot is within T. 6 S •• B. 10 W. In Beaverhe d 

County. ' ODtana (.SO 1,· N. Lat •• 112° IUP .. 1.0 i.). It 1. about twenty n Ue. 

w t-nortll st of Dlnon, Montana, county t of B v rhead county. The I' ad 

fron DllloD Is nat, paved except for the la.t few n nos. Dillon 18 serycd by the 

Union Pacific: B. R. 

Al'lenta conststs of about a dozen In.all homes; It doe. hav 81 tTic 

pow~r but DOt tetepl\one service. R ttl.snake Creek, hlc runa tbro g Argonta, 

provides ~ty' of ater y r-round lor don-; tic purposes and lrrtptton. 

B. Topograpby, CU at : 

Th area rra ed around the Hand !line conltats of a entia lOut~tacln 

elope rangin between 6100 It. on the Argenta Flats along Ratti 8Da d 

8500 ft. T. slope hae • shallow lOll eo.er with gr 88, e. and a few Juu1 1'8. 

The cUr-ate Ie .er.: t-artd. lth lron 15 - 20 fnc • of rain per year . The al 

Is rally Iree of anow OOY rafter Aprtl aad untLl Decemb(H'; wllltel' ten·peratl~r .. 

canreRch SO dell' a below s roo 

C. Area, Title: 

Cyprua holda mo.t of • clatn • ta the Arp ta MiDi District ud t 

real property in Argenta Towult.. A land .tatu 1)1ap IlDd Ult of o1Jl1en I. I 

CJpru IA»aAngel •• aDd Spokalle flles. Borre 194 pa ted clabra. 19 patented 

Claim. aad n.oat of the 0 her real property around A rpnta are held un er a MWIlI 

Leue (aDd OpUOD-to-PurcbaH) fron: the Head Ian ... II, of Ar ta and Dillon ted 



17 September, 1989. Four patented claln 8 In the Bella - Ferdinand area. four 

upatented olalm •• and 80rr-e Argenta property are held tinder an Option Agreen ent 

from Rudy Nygren of Argent dated 9 February, 1';70. The and agreement con .. 

talna the followinl pronaton : 

a) 20 year tern'l. plus 10 year extenSions upon 60 days noUce 
b) Exploration expenditures: (With carry-forward provision) 

1st year - $76,000 (to October 17. 1$)70) 
2nd ye l' ... $126,000 
3rd year - $1 '75" 000 
4th year and eubeequenUy $8'7. 000 - 1 year 

c) Royalttes: 
. artiDg 4th year: Advance miDln!un $87, GOO/year 

d) As e BDl ent Work: 
Cyprus noUfies prior to Septenlber 1 of any year, or 
doH 88s .. arr.eat work for subsequent J8ar 

e) T ea: Cyprua ball pay pro-rata 
f) Ups t Prle: 2,500,000 
,) Any tooations by either party "ubject to agreeu\eJlt 

The Nygren a ree ent contatft.s the foUowing provision 
a) cnat Con iderotton: 1.000 

1st nnlvereary $2.0 0 
nd J\onlversary 3.000 

3rd Annivar ory 4. 000 
4th Annlver $5,O"J 
6th ADDl .. eraary Balance of $125, 000 purchase price 
1D four equal au.ual lostallnJonts 

b) Tax .. : Cypru •• hall y 
c) A..... ent Wor: Cyprus ahall do tor any aM.sment year 

ill which Optloa l'Un. 0 days 
d) inl um ExpelldlturH: NODe 

A ..... u. t work OIl the unpatenled Hand and Nygrob clair. s was flIed for 

the year ended 1 september, 1970 and copies of the affidavits furnished to Cyprus' 

~kao.e offlce. The aUrOWlt apent In 1970 appUcable to the Hand agreem t mlBllliuu' 

work requlrem twa. approldn:ately 116.000. leavtDi a requlr lI1ent for 19'71 of 

approxh1"ate1y ,35, 000. 





and Ide 8Gn BtU. haft operated 

htrty-ftft year.. 1ft tide tlJre tbey 

0.. Au. 



7 

at; they aft' (lUt bY. nor -to-nort""'''·L 

d Intruded by T rUiry atock8 aad dlkea. · 

The etratip'apby nd t~uctur of the region haa been Aiapped and d acrtbed 
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1'. to date In the proJeet 1" 

II! taslo CaD~n 11n~ atone. A .s en Forn;atfOll, 

eater pe1'Centa of dolo Ute 

M1 •• tOD CaayOil UD'eatoae - Upper unit eytah bite to arey; f1 -p-alud 
exe er re-crystaUfsed, tndlstlnctly-be edt tn re dolor. fUe 
Um_toIMt. locally cherty 

- to er unit whtte to rk e,,, nne to n;edturn
aralDed. thiCk-bedded, .Blood pan DOW wblte ooar .. ly recry.ta111&ed 

Tie; loeatly t 1 

tn co • aU I the Un ey "rn~.ttolle 

tel' table. In and around the 

d . n In ralt.aUena. coU.pae ca rn. filled with 1'" ' 
rotct, and clays re eor.-: on. 

ca rooUI denio rn t 

lI&ed fissure. 



F. IbDeous oaks: 

The quartz 11 onzonit 

n uch ta1'ler area, about thr 

n all atoe 8 of quartz n onzonUe a 

a) that at lib llow d~h tb 8e atock 

b) th t Uley nd tb Stoe ar. robably continuous at depth. 

onzonU. when Ire h, &a In the outcroPs eouthw_t of 

to • 18 a ret t1 11 fine-gl' toed, equl ranul r biotite qu rtz Ir.0I1Z0 tte; Ita 

oattlon i about 40 - 50% plagioclas, 0 - 25% orthocl ae, 20 -

quartz, 10 - 15' btoUte. with horabl d and rragnettte as aecea ories. 

area. outh and 

, tbe quartz n oozonl t. hydro the aUy 

ltered. T altera Ion varies f on. propyl1ttc (e lorltlc) alteration of outcroppiD, 

q artz drtll fnterceJ)ts. to 

nt locally by pyropbyllite 

of el0 - oed fnctUriD 

tnt oductIon. T C lubi ot t. co er tn sor e detaU in t 

• P-orpbyry Co 

Tb quartz IT 0 zonlte is cut by 

( - 6 ft. ), nd follo the pr 

long t 







notber fault 

brln in quartz e t Into n r-vertleal contaet wttb a bloc of 

A st. 

Tber 1a et . 1dena t t 11 or artz l\ oDZonlte 

ay be sUI-lIke In torr., e 

e t of the dlatrlct. Tile quartz I'" onzooft at ita pper contact Is n ucb ab 

. (RoI.s CRX ... l, ). 

'it tl of th 

nd on- rphyrt 1c. 

1800 ~ 

about 00 feet. 
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depth where they do outcrop. These indications conform to the geological evidence. 
I 

'. In CRX-1 oxidized sediments extended down to about 500 feet vertical depth, the 

OODtact with pyritic QM. The percentage of pyrite in the QM increased gradually 

downward from the contact toward the bottom of the oole at 1950 feet vertical 

depth. 

There is a noticeable northwest lineal trend of the most favorable IP data 

which coincides with the boundary between the altered QM to the northeast and the 

\Dlaltered QM to the southwest, suggesting a zone of higher sulfide concentration 

along the southwestern leg of the altered triangle. 

The 200-foot grid around the Hand Mine was run with a ground magnetic 

survey in 1970, using Cyprus' McPbar Fluxgate Magnetometer. The data is shown 

on the attached Magnetic Survey Map. Maximum relief is about 250 gammas; in 

general the relief is less than 100 gammas. The upper East-West contact of the 

quartz monzonite 1s clearly shown by a drop off of values on the limestone side. 

Further extension of the magnetic coverage over the quartz monzonite was in 

progress when the project was shut down. The coincidence of a sharp magnetic 

low with the most ahared area observed in the stock, the pyrophyllite zone south 

of the mine, suggests that some very useful patterns might be developed by grid 

coverage of all of the altered portion of the stock along with its margins. 

J. Geochemistry: 

One li\Dldred two rock samples and 130 soil samples were collected on the 

200-foot grid of the Hand Mine area. These were run by the atomic absorption 

method for lead and copper by the Frontier Laboratory at Melrose, Montana. 
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It is estimated that Stage a) will cost less than $20,000 and can be cOIrpleted 

by June 30, 1971. Six thousand feet of drilling at $13 per foot would be $78,000, 

CRX-l, six rr.onths. In that period only one 

logger-sampler would be needed; with assays, new core-storage facilities and 

year-end reporting, the overhead for Stage b) should be about $12,000. The total 

for the year would then be $110,000. 

The above progran is considered to be the minimun , effort which would 

pern it a "No Go" decision in 1971. Deferring the decision until 1972 wUI involve 

both the 1 71 expenditure of $35,000-$40,000 and the 1972 comrritIrent maturing 

17 October, 1971 for $175,000, If the 1971 budget for the project is limited to 

the legally-required $35, 000-$40. 000 ratber than the recommended $110, 000, 

n y recommendation would continue to be that the "stage a)" surface work be done, 

with the balance of authorized Lmds above stage a) requiren ents going into drilling 

the first 1500 feet or so of the first hole of stage b). If the entire an'ount ($35. 000-

$40.000) were allocated only to drilling in 1971, then the hole would have to be 

spotted on the baSis of our present inco plete picture, with the risk that it might 

not provide any definitive data ultimately needed for a decision on the property. 

Therefore. if the inimu prog'l'an is elected it would be essential to include 

the II Stage a)" prograr . 

Pe trography: 

This and the following two sections of this report on Alteration and Mineralogy 

were written by C. C. Goddard, nit Consulting Geologist, who was in charge of 

the field work at Argenta during the 1970 season. 
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A-A' -1 attaJaed t 

tatercept. of tntenaet, alt. d quarts n-o_omte tn t 

and coDtal1led the IODl t 

ther nal nap. 1_ 

AR-I and AH-" oOlltain ithermal rgllUc alte tlon 0 ..... Ignlflcant tnt.rvals 

theM aeCUona a d Bole A B-3 01 rty Uluatratia an eptthel'nial arg11lto alterat' 

•• soelated with rrow .truoturea d r rioted to the .. widely fraotare 

lIOae8. oat of quarta mo aDd A H-4 .. the lat.r tact .. dese 

III a preceedlDl .ectio 011 pebop'ajJhy. 

The ar 111 atteratio 10 eel til drill 11&1 •• a d shown OD the yertlcal .. oU 

la coR.I'd. pr.domlDantl,. of kaollDlte aDd 1 .... r qWllllltiea of rcontn:ortlloD1te 



ocl.... aDd aon. .. chlorite are totally replaoed , 

by th ... mJJleI'~l In the UuUcated intervale. However. 

of ~aoUnlte partially replae 8 ortlloelaac and-plagtoclase beyond t 

aa tb dlatanoe tron. the ,COl' of total replacement incr .ea. ,Thle" decreaec In 

the degree of felda r altezsUon undoubtedlrl related to proximity of fl'actur .. til 

the bydrothern· .. l eon.d\\1t ey8telJ'l and could DOt be dlsUngulahed n,;ega8~tcally 

or with Sin pJe optteal aida In the flettl. 

Within IOnes contaln1n both type. of argillic aUeraUOtl (kaolintte, 

e to be a.sociate<! 

The ttlesothern.at .UlclflcaU.oD 'lo at lDtenala of CRX ... 1 

ad A H-l oOlltraata $harpty with th 

WMl'e "eiA silica baa til ded and replaced the walt rock. Ortb)claee,· 1& 

placed bj eertclte and kaoUnit a 

urrow slUele 



differ ce of 350 feet. Pal'ba 'Uh additional depth this type of alteraClon ieht 

Q()n.e pervasive and aa Uleie aUeraUon Is .In.a al aye •• aociated ith classic 

"~rphyry copper deposits", thia poaslbUity sbould be ~ rt r Inveatlgat d. 

Ande.Ue and DclcUe Porphyrl II 

Nor aDd northwest trending dlk 

quartz I tite. aDd q rts porphyry dtk • 

,eololn' n 11y 

were aDd lte and quartz cite. T e steeply dlpl'ln dlk St range beh\'e 

foot and four feet in rldth and occupy ulrber of th prllT'e of olosely • ed 

fracture 01 In t .toc . aad n' ta.edirnent.~ T eae struotures ap 

re th 1 conduits in tbe hydrothern al syste .. 

Th pre-rntne' al dike re int nsely altered and mineralized. LocallY. 

they ooCltain both quartz and carbonate v inlet d a~ pock .~ rked witb fine 

U onite-ftU d oa ts after pyrite. rleUe totally lace the g!'O!lndm ... 

and feldspars. In .OD". of t e dike. partly r orbed qttartz P DOCry n.easurlDI 

(adularia) on to two !Li11 

in length occurs •• fr ah euhedral crystals in ext D' ly w 11 altered ~TtlOU of 

lbe dikes. 

Contact n-etau orpbfs . along the north l\-argiD8 of the Argenta iJ1t aive 

resu1ted In the OOIlV r iOD of lln' ey argUUtes 

of purer Un.e ton 

7 



neta 

In a portt of t e sout contact hie 

e r. contained Ilgnlflcant qu&nUtl • of groa.ulartte a-ad petite. 

not pra nt8 along til north COIl ot 

Th Amsden eedtwen.ts along th north contac hydrothern" 1Iy 

CyrptoQI'Y tam 

19b ctay oontent II ve been rlcltlzed and I dig nOU 

to cryatallill n'on! orltl-

t 

CQ1ltaet as au e.t by the nu . b r 

nd the abUtldance of Iron-man ne 

of t contact. 

ud ..,ery ftne cry.tllUne uartz particle 'ere 

odd tion of wtn 8ulfide. baa co w ·t 

Nch are 0 plentlfol In til vlct-

I tYBee nd 

linda 

Cold Day, and Ferdinand rr 1 el. 

lies to 11 of the tr1 c1 

a develGped. 

48 





Althou h efforts to date have falled to intersect substantial D ineralizatlon 

of ore grade, the ore n .ineralogy of the drill holes indicates a porphyry copper 

pos IbUlty in the district. For ex D'ple; quar'tz veinlets containing chalcopyrite 

in the drin boles rarely contained tetrahedrtte and calcite-tetrahedrlt vetnleta 

contained only trace quantities of chalcopyrite as exosolutlon bead in sphalerite. 

'These facts point to either a) a separate genesis for these two sulf1des or b) a 

ve tical sur Ide zoning distribution paralleling the pl'ev!ously-descrlbed lncrea e 

in alter tion Inteulty with depth. Cbalcopyrite In the deeper parts of CRX-l 

and A B-1 Is associated with velnlet quartz that replaces woll rocks. This 1 

the criterion for cIa sifying t e silicic alteration pattern shown on the vertical 

sections nnd outlined in the pl'eceedlng dee rtptions of alteration. 

The vertical zoning of sulIides i evident in the Ol7\ount of tetrahedrite over 

chalCOPYrite in ores frorr the ntines th t probe only the thin layer of overlyin 

scd! ents and the first few hundred feet of the intrusive. DrllUng results Iso 

support the sulfide zoning conce t by shoWing t)'ore tetrabedrite-calcite veinlets 

in the sedln1ents and in the upper portions of the intrusive. 

The cbalcocite enrlclhn'ent sbowo on vertical sectiollS 10 holes AH-l. AH-3, 

ond AH-4 obviously w derived by the leaching of copper fr rn ulinor quantities 

of tetrahedrlte and exo80lutlon chalcopyrite In the orl not 1 ad-zinc sulfid veins 

In the overlying A meden 11 .estones. The copper in solution was then deposited 

as chaloocite replacerr.ents of unoxld1zed pyrite velnleta in the first two hundred 

fe t of the quartz 1'\ onzonite intrustve. lI1UO of the leac d copper in solution 

was dIeted by re ctton with carbo te host rocks and as 

forn ed t the expense of the ch lcootte enrlobJl"ent. 
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