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May 12, 1971

TO: Paul Eimon
FROM: Ken Jones
SUBJECT: ARGEN INING DISTRICT

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 below the surface.

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:

Base metal veins with possible deep
porphyry copper target

EXAMINED BY:
DATE:
BRIEFED BY:

DATE .
STATUS:

P.I. Eimon & J.K. Jones

TYPE OF DEPOSIT:

GEOLOGY

Moderately dipping sedimentary rocks
intruded by quartz monzonite

LOCATION: Northwest of Dillon, Mont.
about 15 miles by good road.

ELEVATION:

Lap 457 158 = Lone: 112° 50" T
ACCESS:

DEVELOPMENT:

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

MINERALIZATION:

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

PROPERTY & OWNERSHIP:
Owned by Hand family, Dillon, Mont.

GEOPHYSICS:
Magnetics & IP by Copper Range

AERIAL PHOTOGRAPHS:

GEOCHEMISTRY:

See Cyprus report

TOPOGRAPHIC MAPS:

7% minute Argenta Quadrangle

MAPS & REPORTS:

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

MINERAL PROSPECT

ESSEX INTERNATIONAL, INC.

1704 WEST GRANT RD., TUCSON, ARIZONA 85705
" PHONE (602) 624-7421

DEPOSIT DATA

BY:

SHEET

J.K. Jones

pAaTE: May 12, 1971




NAME OE PROPERTY: NUMBER:
ARGENTA MINE

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

PRODUCTION 8 RESERVES SAMPLES:
$5 to $10 million in base & precious
metals. Has been continuously mined
for 40 years.

METALLURGY: ENGINEERING :

FACILITIES: EXPLORATION POSSIBILITIES:

Speculative deep porphyry copper or
molybdenum target.

ADDITIONAL INFORMATION OR SKETCH MAP:

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
fourth year with buy—out price of $2.5 million.
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MINERAL PROSPECT

ESSEX INTERNATIONAL, INC.
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RUSSELL CHADWICK - ECONOMIC GEOLOGIST

7407 S. GARFIELD RD.e SPOKANE, WASH. 99203 ¢ 509 -RI17-2595

ARGENTA PROJECT

Bosverkend County, Boniass

REPORT FOR 1970 FIELD SEASON

&

Cypras Jipes Covpersiion
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Ag proposed in 1969, the exploration progren for the 1970 fleld season at
Argenta wae designed to evaluate the possibility that sufficient'reserves could be
found in.tbe Hm;»d Mine are2 to pern it early production of silver-lead-zine ore.
The progran contemplated 2 second phasé aimwed at evaluating the potential of
the district for & porphyry copper deposit. Work en the project began in February,
1270 with & review of the data and drili core availzblie fror the wine operators
and fron: previous exploration. _Fall-awi ng mapping and ann-:pliﬁg; of the Hend
Mine, & drill hole testing thatl areé was begun on Jﬁaé 30th, Results from two
holes and other work in the mine aroa did not point out an sitractive silver-lead
target and the project efiort wae shifted in August toward exploration of the copper
potential. Two drill holes and oiher work on the "porphyry" bet were procecding
when instreciions te cloge down ibe project were received in late Septén:ber.

Since ouyr findings from the season’s work suggest & continued interest in
the porphyry copper potential of the district but not in the lead-silver veins, the

evidence for the "porphyry"” bet ia discussed in a separate section of this report.




i) Doia:

1. Winchell, A. }{,; 1614; Mining Districts of the Dillon Quadmn;,le,
U. & G. &, Bull, 574

5\3

Ehenen, P. J.; 1821; Geology and Ore Deposits of Banngek and
Argenta, Montana; Montana Bur. of Mines and Geol., Bull, No. 6

3. Myers, W. B.; 1U52; Geology and Mineral Deposits of the Northwest
. Quarter Willls Quadrangle and Adjacent Brown's Lake Area,
Beaverbead County, Montans; U. 8. G. 8., Minerals Branch Cpen
File Repovt; with accor punying prelininary geologic nap

4. Lowell, W, R.; 1665; Geologic Map of the Bannack-Grayling Ares,
: Bmarerkrad County, Montana; U.8.G. 8. Misc. erlogic investi-
;satians KMep. =453, with text : :

B, Copper 1? nge Exploration Co.; 1588 Maps, Drill logs, gaophysif..al
data, per list in paragraph I-D of this report. _

_G}, kMeyver, C., and Hemley, J. J.; 1567; wall Rock Alteration; Chept, 6
: in Barnes, H. L. (Ed.), Gssuchazristry of Hydrothermal Ore
Deposits; Holt, Rinehart, and Winston, lne., publishers

"%, Meyer, C.; Shea, E. P.; Goddard, C. C., Jr.; 1868; Ore Deposits
a2t Butte, Montanu; Seel. 65, Vol. II. Ore Deposits in the United
Sates; A.I. M. E., CGraton-Rfales Volume pps. 1878 -~ 1416

8. Lowell, &. D.; and Guilbert, J. 3.y 1270;: I1ateral apd Vertical Al-
teration-Riineralization Zoning in Porphyry Ore Deposits; Econ.

B Cyprua; 1870; Dvill cove gra pf 4 lcgs. with agsay refurns; Cvprus
Spokane files :




1. The Arpronta District
A. Tocation, Access:

Tre Argonta Dintrict is witkin T. 6 £., R. 10 V. in Deaverhead
County, Miontane (43% 17' N. Lai., 1129 62' W, Iong.). Itis about twenty n iles
'v;emwnorthwm;t of Dillon, Vontana, county seat of Beaverhead ecounty, The road
frore Dillen is fint, paved except for the lasi few v iles. Dillon e s&:rvéd by the
Unlon Pacific R. R. |

Argenta congints of about & dozen ar.all homes; it does have electric
power butl not telephone sgivice. Rettlesnake Creek, which runs through Argents,
pravides genty of water year-round for dowrestic purposes and irrigation.

B e £ Topography, Clincate:

The area rapped around the Hand Mine conzisis of a gentle‘ south-facing
alofa ranging between €100 ff. on the Argenta Flatsz along Fattlesnake Creek and
6500 ft. | The slope has a shallow soii cover with grass, sage, and é few junipers.
The clirrate iz seri-arid, witis from 15 « 20 inches of rain per year. The area
is generally free of enow cover after April and vnti! December; wia@r tenpm-aturefs
can reach 30 degrezes below gero,

C. Areg, Title:

Cyprus helds ot of the claime in the Argesta Mining District end the
real property in Argenta Townsite. A land status nap aad lst of owners is in
Cypruz 1os Angeles and Spokane fliles. Sowe 144 uhpatented clahis. is patented

claing und most of the other real property around Argenta are held under a Mining

Lease (and Option-te~Purchase) fron: the Hand fan:ily of Argenta and Dillon dated




17 Septen ber, 1589, Four patented claine in the Bella ~ Ferdinand area, four

upatented clairs, and sore Argenta property ere held vnder an Cption Agreen ent

A Sre

from: Rudy Nygren of Argenta dated 9 February, 3070, The Hand agreement con-

taing the following provisions:

&)
b)

)

d)

)

D
g)

20 year term:, plus 10 year extensions upon 60 days notice
Exploration expenditures: (with carry-forward provision)
13t year -~ 875,000 (to Celober 17, 1870)
2nd year - $§1%Z5,000
rd year - $175, 000
4th year and subsequently 887, 000 - 1 year
Royalties: ,
Starting 4th year: Advance mininun: $87, 000/year
Assessment Work: .
Cyprus notiflies prior (o Septermber 1 of any year, or
does assesswent work for subsequent year :
Taxes: Cyprus shall pay pro-rata
Upset Price: §2, 500,000
Any locuticns by either party subjcet to agreemant

‘The Nygrea agreement containg the fellowing provisions:

2

by
c)

d)

Cagh Considerstion: §1,000
18t Analversary  §2, 049
Znd Aoniveraery  §3, 0G0
Ird Anniversary 84, 000 A
4th Anniversary 38, 090 i
5th Anniversary Bolance of £125, 000 purchase price
in four squal asnuzl {astallnents 29

Taxes: Cyprus shall pay

Aegsessment Work: Cyprus ghsll do for any nssessmént year
in which eption runa 90 days
Mininwun Expenditures: Nope

Assessn.ent work on the unpatented Fand and Rygren clain:s was filed jor

the year ended 1 September, 1970 and copica of the affidavits furaished to Cyprus'

Spokane office. The amount spent in 1670 zpplicable to the Hand agreement mininum

work reguirerment was approximately §165, 000, leaving & requirercent for 1971 of

approxinately £35, 000.




The ares beld covers alnost all of the &rea of interest, that is; the Land
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1

cover the latier would reguire pliciking up the following  (with refevence to the clain

p.ap e£nd the "Appendin A" lisl which acconipanies it):

No. & Pateoted Jack Rabbit clain; Air. Graeter of Deer nge
Mo, 14 * Big Jumbo, Big Peyraster, East End patwt\:d clain.a
. the Anaconds Company
Mo, 16 Goldaniih patenied clatr; Ansconds ena-haif
Ne. 81 Monnu.e vepatented claim; Carl Shafer of Dillon
MNo. 32 Celd luy patentad clain; Leonard Christie of Dillon

Those pﬁr”"‘l.. in Srgenta Townsite ncl owned by Hand ox Nygren,
D. History, Proeducticn:

Mining in Argenie bégan in 1885; the first swelter in h';cntan#‘was bui"it
there the same yery, Soue tLirty i mca and prospecia operating intermittently
by 1528 produced some §1, 500, 000 in lend and silver, or gold, or eogmér ores '
elther for locsl smeueré or fpr shi;;nzetzt elaswhere. Nimlrly all of thie early
production cawe fron: euriched oxide éilve:;-iaaaé ores in shallow workings., The

Tuscarora, Governor Tilden, and ¥iorida clains of the Argenta Sprlngé area

togethar produced about 10, 00U tens fvow pipe~-like si:cets in the Devonian Jefferson

Forn:ation. Inths saxe area several rsodest epe ticas esz pmu.xcs.a a iem-

bundreds or thousands of tons fron bedded runs in the Jefferson. A half-dozen
more sinilarly-sized & Ines produced frow. fissures in the Cawbrian Flathead

Quartzite or in the Precanibrian Spokene thals,

ngd

At the south end of the disivietl in and avound {he presest Hand Mine, the

c

arvly pr cm'ﬁlz fon was chielly fron. either the {rvegulur deposits at iha goniact

of the enxly Terilary Argenia gusriz-wenzondie steek with the U, & i'v:a. L. Penn.

o



Ameden Tivastons or frop fizsure veing in the A sden close :zh-ove the stoct.

. 2

The Iren }t., Anacenda, Brownell, and Mauldin Mires were the leading producers.
Nearby, to the east and southeast, the Copper ‘Pe‘fﬁ, Jack Rabbit, and Bella
rines oparated on secondary chalcoctite ores from pyritie veins iz_: tBe guarts
ironzonite; thege ores carried subsiantial siiver or gold. The Ferdinand Mine
at the southenst corner of the distriet produced mw-zine-sihrer-vcopper ore
from & favit-veiln between quarts nonzonite end Madison Lio estone._'v

in contragt to the sporadic high-grading of the early years, :“'and' to the
occne!enat gmall leasing operation, the Hands, Jobn and his gon B;l!. have operated
continuously for the inst thi:;ﬁy—fiw years. In thio tive they have pjroduceé -about'
100, 000 tons with 2 gross value of $3, 000, 000 fron the Hand ¥ine (Mauldin -
Anzconda « Brownell - Iiom Mt. Crouvp of clainmsg), Preduction ié curreui!y
sbout 60 tans of sht wing ore per wee_:k; it averapes about 12% Ph, 2}- 3‘% 'éin.

2=-80z. Ag, and .01 - . 05 oz. Au.

In 1587 the Copper Range Cormpany ontioned the Fand and ot har properties
{n the distirict, staked the open ground, saﬁ mﬁ_c‘ancfed an exploration pmgram
afred ol the porphyry mpper potentiai. Their prograr resulted in the fo!ibw!ng
coverare (copies of their naps and dr.zta are in the Ios Lﬁm!ea and Spo BNE
Cyprus files).

1. Geolosie Map, 1" = 500 - covering from the altered sedinents

north of the Hand ¥ine to the ditch south of Rettlegnake Cyeok
2. Geocher feal Xap, 1" = 500" « two castewest sawple Hoes, one

Ingquariz n oma.ita just south of the contact, the other in the
long ditch south of Rattlesnnke Creek

-

Alieration Overlay, 1Y = 500°
Aevonngnotic Man, 2" = 1 mile - covere an area abmtt 6 r-iles by

i L
.

{"5“
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7 niles cenlered on the Hand Mine _ :

3. - Goologica! - Geochercical Sestion, 1" = §0° - ditch south of ereck

5. Geologicnl = Geoeber-iesl Seeticng, 17 = 50" -~ one for each of four
Copper Range dianond drill holes ‘

% IP ~ geven cust~west lines each {cur miles long shown on (4.) above,
and on proii=s :
8. - Magnetic Profiles, ground survey, for 4 east-west lines.

o is understood that the Copper Range drill holes were sited principally
to test thelr 1. P. gnonmalies, When threa of their four boles (CRX—-I_, CR&-3,
CR¥E~4) found pyritization and alieration but pot corimerciel inergllz&tlon they
term:inated thelr work on the area in May, 1968,
E. ‘General Geologie & Jtting 1

| ‘I‘im Argenta Disirict occuples iéw pledreont !3!0{#68.05 the north-gsouth-
traz:mlizzg eaglern flank of the Pioneer Runge. The irend incorporates the easiern
pesyvpin of the granitic core of the range; a belt of folded and fanlied sedinents of |
f’reean-.brian. Paleozoice, audl Megozole ege; Tertiary sediments, | izlxtrus}iAves.
and volcaﬁics. it aleo iaéi&zde# a twenty-mile~-long zone of mining &istriets, f.e., |
the Branack gold distriet, Blue Wing silver district, Err érat Silver mine, Argenta
le&d«—sﬂvéf dlstrict, snd t‘;;c Argenta Springe auwr‘-!ead c‘ﬁstrict. In }t-he project
ares, sediments fm‘m late Pmcnnb:ian through ‘Pennsj'hr&maa in age trend vorth-
anorthesst; they are cut by xmrsS.-&-nort!aa;eﬁst-‘trenéi ng, hig L"'ane,lu, normal fauvits
and intruded by Tervtiary stocks and dikes.

The stratigraphy and strueture of the region bas been n-apped and described
by Riyers (1562). Fig findings are g;:,enomli?.es}lm the following str#iigrﬁpbic

columi,
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I'he sedin entory units encouplered in the work te date in the project even
are the Jodszepole Linestone, Mission Canvon Iirestone, Ar sden Formation,

nd Quadrant Cuartzite. Dased on the n”arp'l!'f“ and core logzing the following

Quadr?nt Cuartzite - blocky, tan-~wenthering vitreous quarizite formiog resistant
‘ capping of hiliz; only about 30 feet exposed in the 1 apped aresa.

Upper Ameden ~ poorly exper%c’ Gh Bxﬁtﬁieﬁ helow tbe Quadrant; the fleat indicates
thin-bedded #ne-grained tan~weathering, lght grey to bufi, srgilisceous
to eandy lio eztone and delowite; grades latersily to dolomitic argillite
or argillaceons siltstone

Lower Amsden - glpilar to #zpﬁer vnit, but grester percentage of ﬁolon*itic
argillite end siltstone beds

Mission Canyon Lin-estone - Upper unit greyish while to grey; ﬁne-gr”med
ereept where re~crysiallized, i*td!atﬁncﬂy-obu‘:ied {rr pore dolomitic
Hmestone, loeally chexty

- I ower unit white to dark greyy ﬁne o nedinre-
gr:‘!ned thick-beddad, in good part now white coarsely recryst&llm@d
merble; loceliy erincidal

quge'pate ILimestone - davk bive-grey to grey (white where re-crystatlized),

' thin bedded to weiinb@ﬁded fine-grained except where re-crysmlhzed
I ’7">@stone, ii framr enis (03‘*3‘0’3.
: '_ As s,een in the Pandg workmg@ snd in core, all of the lin ey Iofn:eticms

bave developed watey courses and caverns sbove the water table. - In and avound the

ayeas of sirong Imcrazrmg and wineralization, coliapse caverns filled with rock

fragruenie, lUronite and wanganese oxide jasperoid, and ¢lnys are coryon.

Yor-e of these bave been r-ixed suggesting that sore of the cavernous development

starfed with oxidetion of sviphides in 8 mincraiized fissure,




¥. Igneous Roclka:
The ¢110ay fer oonite of i‘? AT wta Stock is ‘ pran g e 2 Y e o csiaien ey B §
Ahe quails ¢ GDRZeEMIC O U > [ LEPRAS IR cAO0H 1S CEPROASO0 © VEeY &n ayca & ol

3099 Fast-Vesi and 283357 Morth-Sguth around the _vi.(:x\i’n of Arpenta. Its acyor o netie
expression sugpests that a wuch larger area, about three miles by two riles is
underlain by granitic rock.  feveral miles north and northeast of Argenta, two
sn:all stocke of guariz n anwnif.a are exposed. Agsin the magnetic date suggests
&) that at shallow depih these atecks are alse wuch larger than inr_,-mst.crop, and |
by that they and the Argenta $tock are probably continuous at éepth»gl |

The Argenia quartz ronzonite when fresh, as in the nutcrops_ southwest of
town, i a relatively fine-grained, equigranular bictile quartz mcnxémite: Sté '
aversge corposition is ahout 40 - 50% plagioclase, 20 - 25% orthoclase, 20 - 25%
quartz, 1¢ - 159 biotite, with hornblende and ragnetite a5 sccessories. In the
aren south and east fror: the Hand Mine to the diteh south of Raittesz&a!:ve Creek
and in all of the drill intercepts to date, the quartz v onzonite is hyérothérma!ly '
altered. The altersilon veries frorn. propylitic (chioritic) altoratien of cuteropping
quartz n:onzonite. toa weah argillic variety in ruch of the drill iri%ércems, to
eon nleie T epi*%oer ent locally by pyrophyliite and to feldepathic al‘c»*’ratfou at depth;
alieration {8 rweat intenseo in the areas of clese-spaced fmctiming and of sulphide

introduction. The subject is covered in son e detail in the digeussion of the
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“Porphyry Coppe
The quartz 1v mszmniw ig cut by an oceasional inte dike, These sre narvow
(L ~ 6 fi.), and follow the prevalent steeply-dipping north or northwest fracture

s o n “ g +% 3 £ 4 s o
pattern of the area. Several were nopped 2long the ditch south of Rattlesnule
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Creek and elsewbere in the souiteast portion of the ¢ anped ares; a few were ncted

in and around the oud workings end in the drill intercepts below the workings.
-~ ¥ (
In the field (hey were u apped a3 quartz latile or even quartz porphyry. DPetregrophie

work indleates that they are hizhly sltered, and that the or{ginal corposition was

_probably andesite or daclte. Since they are pre-alieration and rineralization, they
15t have ,treén erplaced sor ewhat iatf;r iban the quariz 1ronzoonite,

G.o- Alteration:

48 stated under I;,nir(wss ﬁ:‘:ocks above, all of the expesed northern por;ioxi
of the Argenta Stock is hydrotherrally aliered. Fydrothermal alteration of the -
sedin enis appears to extend cutward fron the nértherﬁ confﬁct of théstocl-. for

. about 1500 feel.  In that zone the Araden \Forrraﬂan is bleacked and discolored
to an extent consldered to be beyond its norw al tan-weathering characteristic and
bcyond the iren-staining :&ttriba:mble‘m \z.'cs.t%tarin;; of intrqduccd py.rif;cz. The
appa rent effects of altersation c_rﬁ the sedimrents aro the r'err..o-vat of carbonaceous
coloring metter in areas of fracturing and minerclz :ation, slong with the recryg-
tnllization of soi e of the clay i he als. In th e fr cture zones and at the conmct
the lin 53 rocks are reoryswilized {mizarble).

W h wens (he forn ation of skavn scens to he 2 cor ron pberm ~enon at
granitle-lin estone contacts in the reglon, there was very little ca!'e~si!!cata
developrnent in the rine area. Just northeast of (he Pand A 1re, sor e of the
Awsden Form ation argillites bave been mapped as hornfels, but thc_». hornfelsice-
q:pearing vock r-ay be reerely a dense, silicecous facles. Sowe seerce dicnside

cte wog noted in the core of our beles n the same ares.

and wollastonite, aod rare epic




In hole CLiX-~3, Tocated & 1 ile southeast of (he Yand kiioe, and drilled

- seuthwast st 1 inue 459, five hundred feet of fine-grained € -6y mw)quariz i cizonite
wie cut betveon two sectione of altered recrysiallized livy csione. i‘»h_ci’*er the

quariz ronzonite of that ares is & ill-3£i-:e or a vertleal pz'ozuhcranc‘e is not kunown
fron: the one hole. At the mypr (or eaglernu o5 '.) x{:ﬁ@ﬂzte-lix;-csiosxg contact, tke
lir estone unit locally conlains diopeide, grossulariie, and chert, én_d the guarts
ronzonile exhibits epidete elong sore veinlets. Al the lower (westermy ost)
comz‘mt; the lin:cgt_m;é is re—crystaliizerj. and locally silicified, with thé develop-
r.ent of .mz e wollasionite and of gamet wkich locally an ou nts to 76% of the ruc!;.
This alterntion appesys to be nore Intense toward the botton: (wcst ené) of the hoie.
sugzesting that with further depth the hole 1 ight have again been in Qunrtz T onzonite,
R {’érz:ct.zzi*e:

In generzl the Paleozoic host rocks fexf the intruslve are striking n(srf.h-
“‘norzhcaﬁtwa rd with the re;_;,icml.ﬁattgrn and dipping castward at !ess! than 209,

Ioc“iiy, at the v argins of the intrusive, however, the rore argillaceous, thin-

o _’)es‘c! et f'nits are :“:?deer&!ﬁiy folded, and frulting bag tlited the strat_d‘ of sou e swall

: : hlecks.
Within tbé m r;ag}bcc? ares i.hé structures of r ost Sirfniflcauce ;ara the sﬁeep,
- vm:rih or north-noyth ;est-trend.hy X inem!i?ed‘ f‘mlzr—s m.mﬂ the quariz u.onzoanile
end the overlying sedinents with s wafl uzs;«lacmren;. A few fa;xlté of peasible
» wajor displacenent are suggested by inﬁiﬁ'c:r:t {-:-vi'éence.; fome 14“:9intin:g in the (M
near alilesuake Creel sirtking elong the ereel, con bined with & pnrancl ralterp

£ * ¢ ¥ e .
o northwest-trending faull separating the fresh
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(M osouthwest of Argenta fron the altered novikera Llock. Znother fault with o

% : :

suhstnntinl Indiented Jdisplecer ent io ke o ineralized fault of the Ferdinand » inc

brioging guoriz » onzenlie on the west Infe near-vertical contact with a block of

CAmsden~-Guadrant on the east,

There s sor o inr.!iy.ect eyicence that 21l or part of the Cuartz Monzonile
&y be sili-like in forr, enplaced along a thrust zone paratie! to the known thrusts
west of the district, The uaztzzf 1renzoaite at itz upper confact {g nuch sheared
{Foles CPX-1, AN, A :.,-53). In CR¥X~-3, the C.}, is fine-grained Z ~ 8 1),
with an hypabysasal csrect. All of the Q.N. at Argents is relatively f!ne~graiued,
and nen-porphyritic.

Althoush the ik of the struectural activily affecting ti.o wapped ares was
pre-mineral, sore late, rost-oxidation, fanlting is evidenced. In hole A2

1800 feel north of the r ine area there are iron and vanganese oxides to abouot

1200 feet vertical depth whereas the water inble of the distriet in peners! is at

ghout 300 fect. In the rine son e of the veins have been offset slightly, others
&n unknown arount, by wst«n Ineral faulting. There is also evidence in slicken-
sided lirn.onlte of sorn.o very late, wst»oxir‘ ition meverent in the nortb—trnnom"

d:‘it*\“ﬁl‘f; - t! SC‘?!WK:.

6 Ceonhyaies:

The Copper Rango aerorragnotic dats covers an ares of ¢ bm:t 45 square
w iles, centered on Avgentn, Most siznificantly the outeropping porticn of (he
Aryenta flock north of Dotilesnnke Creeok which ig known to be altered cecouries

& distinet mapnetic low, This V-ghaped low extends sonthward between tvo




14

v

ne quurtz renzonite outerops. The

5 the fresh quartz : {r;tzc:nii;.'e visitic
gutcrop, In the ares of il ¢n f‘:;_;z'zf:i'i:; high southeast of the ¥, the surface is provel~
covered. Fole C‘ F-8 was coliaved in the high, bowever, and the ragnetite~
bearieg skarn encountered in the bole v ay explaln the avor alisie. . North of the
Y, in the area north of the tend Mine, the rapnetic responge flultens o{at toa

road low suggesting either a) that the northern nargin of the eioc»: Xs steeply-
dipping easi-west trending surface, or b) that the stock continves at oc?cru&.c
Jepth below the sedis: ents hut ig wagnetite-poor due to alteration. Cur hele AE-2
in the low to the north o{‘ti“c‘ r ine arca encountered only seciments to 8 depth of
1772 feet, indicating that n) is the best essunpiion on present evidence., The
dir enslons, then, of the triangular altered portion of the Argente Stock appear to
he about 6000 feet along the nortke:n border, 6500 feel along the Veas_teru side, ;and
8596 feet along the southwestern side.

The v agnetic picture of the altered triangle is supported by the Incuced
tial date. The four-n ile long, enst-west Line IV crosaing just north of the

fland Mine reivrned low recistivities and yood . F. E. g over the area north of the
CLi cuterop. Cn Lines 11X and VI acresa the scuthern peint of the p agnetic trinngle,
the 1 agnetic low colncides fu each cage with the rost anorralous portion of a broad
weok IP anonaly. The IP used waa o dual {reqguency (..‘Q angd 0.1 cnﬁ) metho

with 1900 joot dinclea, In genersl it was only at the grenter dipole geparations that

Crimrremmey T famber I 11y £ o= T b T ¥ g 2 wne 3 Tev el pis by A xTLn g
fregqueney effects showed up {a = 3 to §). This would indicete either a cover of

sulfide-barren rocks where the granities do rot outerep, or tnereasing salflde with



depth where they do outcrop. These indications conform to the geoiogical evidence.
In CRX-1 oxidized sediments extended down to about 500 feet vertical depth, the
coptact with pyritic QM. The percentage of pyrite in the QM increased gradually
downward from the contact toward the bottom of the hole at 1950 fegt vertical
depth.

There is a noticeable northwest lineal trend of the most favorable IP data
which ceoincides 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 ie; 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 is clearly shown by a drop off of values on the limestone side.
Further extension of the magnetic coverage over the quartz mongonite 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 éouth
of the mine, suggests that some very useful patterns migbt be developed by grid
coverage of all of the altered portion of the stock along with its margins.

d. Geochemistry:

One hundred two roci( samples and 130 soil samples were collected on the

200~foot grid of the Hand Mine area. Thesé were run by the atomic abs.orption

method for lead and copper by the Frontier Laboratory at Melrose, Montana.
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The reéz;!i.;: n:;eisz}.ov:r: on the attached two geochein ;’.c:&'i servey o aps. The anci.elism
of the Ferdinend arca in (he southeastern corner of the area cove ed to date is
perhaps due to the s ples having been collectied selectively at p!#ne table su:r\-‘éf!
reints which céizxcu ed with workings. Again, the coverage of the guarlz nmonzonite
: a;-ea is insufficlent 25 vet i‘o:-gi_ve a useful geochker ical picture.
K. Dianond Drilling:
Four h&lu were drilled du i ng the 1270 scason. The work was done under "
contract with Ecyi 8 Dros. Drilling Con paﬁy veing one truck rr opnied Joy 22
mri‘l r.m one s EJ noouated Joy 22 drill. (Z?vcmﬁ cosis: were :313.43 per foct,
Yater was pun'ped fror Lattlesnnke Creek. _ Ttere was no water rehrn
. Cores were brought daily te the Dillen office fgr l¢g§g1r1f', splitting, and
. BT pfm,,,. Splitting wes done on 2 larpe dian-ond sz;%w. Semples '\\;ere erushed
» mﬂd gplit by Cyprus personnel L.,»in,f: the facilitics of the ? nnt na ];aboratéry’ at
I"hi!ipsbur;; Cofe, coarse rejeets and f)u!ns are Sl“Qde on the prqpefty at 4 rgenta.
Skeleton (representative) - core fr%;s: eacb‘hc:»!e‘is stored at C‘ynrus'?hili?:‘sburg
warchouse.
'»ﬁriiiiﬂg of inclined h ﬁ.\leg:s.in the f:ac:ufed and 6xiéiz<rc} set‘;in’vents, porife
czzlvar!y arcund the G &onmcté, wa3s c?iffiéuu and e:aq,iensive. Conéiderab‘ie cen-enting
e -

wag required. Unfortunsiely, ve:tical fole sare v nsatiazamnry geolovim v beczuse

of the vertical fracturing and n-ineralization.
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 was collared at an -:-:icvatiozt of 432,10 feot on N 13-1, 735,44,
. 05,400,837, courdingies on June 30th and was inc Tined 520 fron the Lorizontal

ona £ 479 130 10 w, bearing, It was oriented in thig position m. (1) exvlore
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veinsg, () test tke area in 1 edintely

i -~ - 3 -1 { ~
it W& Ol BoAd WT izl BLTULUITR s } inieyry -v‘;}: Iang Yo i &3{\" {red
wipis bEmat tadmsnrs ) s Lo Fimbansis 31 o et v v ] ¥y canrandonliined wiY PISL. Sy e
ve: tical inlervals to deloriving the exide, secondarily enriched sulfide and prir ary
g 1 B S el o T ¢ 5 e
sulfide grades and (4) expand 2 near surface oxide lead and zine potential in 3

0

bedding replacenent depesit that was found as a result of rapping and sarpling

Yron. the ecollar to 828 fect AN-1 Intergected nunerous 6.5 40 3.0 foot

wide velns in Amsden sedinentery rocks a1l of which at various (’6nms contaiued

trace to subn avrginal iexd, ginc, copper, gold and s ivw assaye (see dritl log
The hole proved con finvily io I"md veins and the existence of mra!lel veins in the
neighboring nrea ezst of the mwine but none were well mineralized. It did not v

Interscet the bedding replacen ent deposit end thus linited its projectability and

the possibility of finding an adequate toanage for an cpen pit lend-zine oxide ovperation.

At & depth of 628 feet AF-1 intersected argitiized Argenta guariz ronzonite

~containing quartz~caelelie-pyrite veinlets. It continved in a a%‘iimﬁ vart z T On
S .

zonite to a denth of £68 feet where it was stopped on the 8th of ;’mgust in broken

and caving ground. & two hundred fool interval between G356 and 835 feet conialned
supergene chalcociie as ihin filn g on the pyrite in velnlets. Moot of the five to Sl

ton foot intervals within this inteveept ¢id not assay nore than 3, 38% copper and

- . (N v Wil 3 P e y
The chalcocite probebly was devived by the lesching of copper fror the

minor quantities of chinlcopyrite and tetrahedrite in the Fand lead-zine veine furing
the oxidaticn cyele. 'This copper was then carried in solution presumably to a




he guartz 1 enzonlte where it replaced the suriace areas of pyrite

Y- 1 i o, b 5 ..\‘)'.f N .\\‘,’\ re 1o Yosd oo
10 WS 1.0 0 £ 103D Cler VWICE VEwniels.
. il A TEO e o & pisrd mal Fals o .3
Cn Jure 35ib, AN-2 wos collaved as o verical bole at an elevation of

LT3, E.65,250.47 cocrdinates. ‘This site was selected

m extend rineralization in the Argenie quariz v onzonite novthward undev the
sedinentary recks and thus inerense the size of the porphyry potential, The site
alao vas selected to con plete the annval essessrent obligntions on the 204 unpat-
ented 1ining cleir 3 in the Fand clein groupn.
AH-2 did not intevsect the quariz v onzonlte nor any significant r.ineralizetion.
Pefore it was terrinn {ed on the 26th of Auguet ::».i a depth of 17?2 feet the hole ‘iﬁad
drilled aliost 21l of the Mississippian section of the Ap gden, Missicn Canyon
axﬁ-’; Tedeencle Forvations., A totel oxidation of the gparse original sulfide in
gon e of these rocks perelsted to an 11066 {oot depth,
Yoles AM-3 and A -4 were collnred in the Ansden Forn: atltm on u e 10th
and 21at of August al elevaiions cE 6352, 49 and 6245.51 feet, res pecth'ely. A¥1-3
1ed 2t 559 to the borizontal en 8 bearing of NeoPsareor E frow the aite
at M. 103,729, 65, F. 05,408, 52 coordinates. AD-4 was collared verticelly fion.
a site at N. 103, 758.13, F.£48, 078,75 courd
Foth holes were drilled for copper niineralizetion in an aren containing ihe

beet copper skowings on suriace near the Copper Delle Liine. Cpen prospect pita

and caved inine workings in this area ghow copper oxides for seversgl hundred
fect along the quartz ronzenife-sedimentary contact,
Aboul gixiy {pet of harren gsedipents were drilled belore A¥M-4 intersected




guariz voonzenite. It revrained in quartz n onzenite to ity total r‘ny\fh o{ 78% and

thoi denth on the 26tk of Sopierbar. Treces of chaleoeite on
ryrite veinlots azenying if'“. than 0,27 eorver were obtofned in two intervals
between 240 to 250 feet and 500 to 870 fec ot. Two chaleopyrite and quarte veinlets
one to teo inches wide nlso we ' re interseciod in A P-4 nt the 548 "lﬂi" 566 foot dzrths.
A ten fool interval with chaleopyrite vetnlets between 1162 mtd H‘Y‘/’ feet aﬂ%tmﬁ

0. 30% copper and 0,10 oz, of silver per ton,

1. Cozts Y\r*‘w"t"} B ﬂ"@e?feerf*i'zh.
Tre entive cost of the Argenta Preject wasg $164, 057 as of _!1/1 2/%¢.

T? “e princinal {tor was 4, ?w feet of damond drilling, The total cost was 52, 470

or 212,42 per foot. ’”tber ten's as re*‘mrt.,ﬂ by Cyprus! ‘?pnk&m Gfﬂee are ag

follows:
Lceovisition Costs o Y & 2,007 '
- kalaries and Wages 13, 658 (Cyprus Personnel)
N uI‘VE‘ "!"‘ b3 2 ‘. 34 ""T ““§ﬁ"‘ 8 ‘!5 c)nl
wlads o2
Qutside Conivacl Services . 44, 926 s :
Fxeavation e s 1. 563 ‘ T
Y *, 2 ot .
Assaying and Sampling » 9,242
Travel g bt 5, 847 5
Eguipment g 1, 048 AT
“Wizcellancous y 1 1\-35_5

The projcot was 1:nc?em&kén by ’f‘ Chadwick, camumngﬁ gg’@#lééiét, by'
pontract with Cyprus, In the field the work wag actively wansged by'%nhr
Geologist, C. {3‘.‘ Godderd, 1. Keitk Jones, geolocist for Cyprus, epent the l',hber
pinrt of tie geason on the projoct. Vern Wallaee, ficld nasistant for Cypruve, mt
in rost of the sesson with the nreject, an did Douvr Che r’wic*?* ang 'Z"ét:e Jokneon,

student fleld agsistants., ¥ Koboe, fleld naeistant for Cypruva, wag on the job
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& Samre ary:

The deposlis v ‘E!’:C'f’-fo date gre narrew ve iicr::..l veins of oridized 1end-
ailver-zinc-cold ore in o Paleogolc dolon ite-arpitiiic seq"ewr* -The wall rock
between velns does not cavry sufflelent values e vern it non-selective n ining.

Cther {rrecular deposiis at the contact of the sediv enis with {he underlying Quartz‘v

b3 onzcnit; or above the contact a8 “mmantos” ave Lnown, but the two peneteations

of the conteet below the Ei’fl?Q did not c‘vevctop\alny TRV ahoxi'mga of that sort. The
drilling alse fndlentes that all the ore ndnerala ahove t.be quariz ronzonite in the

mine area ayve oxidized, and that dran atfe or even &x‘%;st'znti'ﬂ silver enrich :".e-nt

cannot be expected in the velns at depth. The oxide ore n-*inern!s are not efficiently
recovered fron the fron c\.\‘iée ranzve hy conventional separation xmc‘; ébnemtration A

v ethogk-‘.. Com;!c!efnbie cy;z»sﬁntitics of grovnd water are dan reed in‘ the sediv ent behlﬁd&
the noribk-sleping unper surface of the vnderlying etoci;.

B. | Conc!usions:“

The Tand Mine %tet tial conslsts of & good rrobability that the Imown
productive v.cins-con nee iu centh to the contact with the quartz r«mzoniw It
alao Ineledes a good rrobabllity that o vanto-type o Tenosits would be found during
r.féve?opr ant down te the o =n*act It seer s likely that there iz at Ieast g8 much
notential tonnace o5 haz been mined over the lie of the nrope-tv. Tha prineipal
problem in winning the netentiel ore weuld hv the need to drain t!w larpe oren

uplaad (north) frorm the rine,

It amnonre that §t wonld be ¢ifficult (o Incroese the tonnnge by lowering
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It seer > that the water probler wight be solved with sor ¢ large

diar eler drifled wells, It isalsc po ¢ resegreh eifort

¥

would result in finding a suitable r {lling process. Inthe face of a limited tonnage

’

rotential, e.g. 590, 60U T., and an acquisition cost of 82, 570, 000, it becor cs

difficuli to justify {or valer and process develenr ent
in addition to the cost of exploring for and developing the 530, wO T ( 50 T /duy

for 10 years.)

Assuyring any reascnable tounage polentizl, the Fiand Mine fs coneluded
to be io& sirall to ke of inie.est to Cyprus. - i |
C. };-70391‘5 nendaticns:

A8 siated earlier, work ajmed at the Bend Mine itself was terrinated in
August. No furtbher effort by Cyprus is ealled for,
i Developrent, Preduection:

be Rand Mine workings consist of sor e 300 feel of drifis and 2000

feet of crosscuts on the v ein havlage tevel, g2 shown on the ﬁﬁ:ﬂchéd Gé&k\:ﬂic
ips.  Best of the sloping has been fron within 75 feet Vabove or below

~

{bat level, but a fow slopes extend up 150 feet or » ore to the surfoce, and o fow

extend Cownward 182 or rore, which ig below the watey table.  In recent
years the Mands rehohilitated the bollon. of the avidin 1t 2t the goutheact

ke Iaulage Level; the caly




frow: the shaflt is & 80 foot erosseut east. Vorkings and assay
J

deta along seven of the veivs worked pvzov to 1860 ere shown on longitudinal zections
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fron the Yand re cerds {copie
in general the prodection at eny given iirce has corre from cone active stepe,
with one two~rr an crew working one shift, six days a week. The stopes are open;
a slugher is used where feagible, Winlag proceeds in whatever pattern is fudicated by
fh widih and grade of the faces exposed. The grade of doubtful fac:e;; is checked
by senpling and lead analysis run at the pine. The sttenpt is made to cut off
at 10 percent Ph eve a 3 fool v ining width, IMined ore is s:oc}apﬂeﬂ at the surface
until 2 carload let is secuvulated, The 1 ine cars r aking up the lot are sawpled
iﬁ(‘zivﬁduaﬁy a corposile sy ple {8 prepared for the carload lot az_nd' run at the
nine. Tow-grade, which will not bring an adequeie refurn after transper tieg
costs and srelter charges (about 811 per fon cor Mneé 1“.stackni}ed. It seew.s
that occasionally the sirelier, because of & shortege of sopply, wm voff«cr te ta!«.'e
a large lot (3, 000 T, usually) of low-grade for which the swelter charge v:m be
greatly reduced.
At present the Fa ndé operate under the fa!lc-‘wiﬁ{,;;; sn élter ﬁghedule:
(Eost ¥Felens, Wontang, Smeller)
Pb: Agnay, less cae percent (15

Pay £0% of balance
Weelkly w arket price, less 1-1/2¢ 1h. reetal freight

A H No pay
Age Agaay, loss 1 ocunce
Market
Au Assey, less 82
Cus Asgay, lees three percent (3%)

Freight to Hel
Bage Treatirent

heree: 8§, 00 (no deducts, no prep:iums)
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The Irca M. {Urainsge) Tunzel is the ounly other wajor underground working
jn the sedirents in the Fand Vine area. The Iron Lit. siopes ore about 600 ~ TOG
feet gouthwest of the seuthwesterly workings of the Hand, Production staried in
the early days of the canp. - The oves which are ol the .cc-ntzwi of the Q} with
i estone were develeped by two inclined shafts and two tunnels. Aécerdmg: to
Shonon (1931) the old stopes indicate that considerable ore was produced, In
1958 the Hondes re-epencd the lower 700 foot~long Drainage Tunnel by driving
around o caved area, 'They opereted for about six yuonthsa, producing about 5460 T,
cf lead-zine ore (26 ~ 44% combined, low Ag, low Au) and about 4007 of 5 - &S
m:lde} Cu ore. The tunnel ia caved &t about 400 feet fron the portal and tke old
siopes inaccessible,

A8 deaciribed the Iron Mt. ore cccurs In fvrepular rasses of oxides, with
winor resfdual sulfides, on ithe limestene slde of the contact,

The Fands hoped {hat the re-opened tunvel would lower the water tabiz in
the Hand hine, however the re-caving has prevemc_#} the hoped-for drainage.

forue production from the Hand Mine ares hag con-e.irmr shallow surince

‘work dngs. Recently sore 500 T, of ore running 10 o, to 60 oz. z*ag' was shinped
fron & er; all pit about 25606 feet southwest of the collar of Fele ABH-1,
E. Hend Mine Geolony: -

L

The ore of the 'and Mine cecurs within the & meden Formation jvet above
its contnet with the inderlying intrusive Argenta quarte ronzonite. While nearly

£il of the nroduction has core from near-verticsl, north-trending fault veing,

minor tonnases have core from northwest-trending veins, frov flat "hedded”
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in & rangue of Umronite, cryplocrysteliine silics,

of an ore shoot of corrr &y

Lictore - sivatigraphy, siruclure, proxinity fo in

of exidation.

Lty SO PN ) r'uv A - g v & o h rd
1) Stratigraphy: The Amaden sirata of

fniriy thick-bedded eiliy or argillaceous dolopites,

ed doler itic argillites or siltsicnes.
the folded sirata are cut by faultin
and dip. Thin-bedded
the workinge.

The only Izneous vock exposed in the pine

zine and ninery

elal grade 18 denendent ¢

L)
o

o fillings. Except for cccasional
copper cariorates

carhopsates, The exisience

pon & corbination of favorable

o {gneous contact, and the elfects

the wine area are impure~largely

hut with svbeiantial geciicus

As expoged on the Haulage Level,
z fnte a wosale of srall blocks of varied sirike

aryilliles are more coy on in the southeastern portivn of .

s a novtb-trending, vertical,

cuartz-porphyry (aitm ed dacite) dike, 10 (0 20 foel wide, located between Veln 7

and Veln 8

and known over a strike length of 5§00 feet.

The dtke, with a veln on

cach wall, 15 itself ninevalized ond altered; as a result it is ilficult to aftribute

wall-rock alteration in that nrea specificaily to the

]
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Structure: Asg guggestied above, the st
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cowplex, in detail, as would ha exvect
in general, bowever, the sirata sre divning gently
Hnesiones in th

of it, foalzo the pine ares 18 eut by inoum m*:‘”

bat in general the {n portast mwineralized fanlts nay be deseribed as unifore,

dike.
tractvre of the hoat rocks in
e just o

bove & granitio intrusive.

to the eaet, with Mississippicn

» ares west of the wine apd the posi-Ameden forrations northeast

rinor steep normal faults,
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T e e 2 s3t-ma W 20 % e 0 ;
1';.‘;11.3'4'.;. apu »ex sigtenl, A 1"“?.\! vein~fault striles M, Y W .y ”"3:3 frox: 84° . to
e 3 v b « et \ ‘ - . ‘..! " v 4vitad AEa
£00 ., 1o slickensided on both walls, locally splitz fnto scvernl strands vhich

: o - i P psivnts o | . 1 $5py 44 s B
rejoin aleng sirike. where the faull trave Bes the 1 oore nassive

gherp wells little affected by hydrotheriral

Py
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iion. Withip such uniia tbe develepr ent of wale:courses
snd caverns zlong the structure may be pronovnced, In contrast, whﬂm & velg~
faull traverses thin-bedded arpillacecus strata, the walls are shattered and show
ects of son e lateral '(.’.y,:zsparssi of both hydrotberrmal and secondary solutions.

3

he G40 foot ensl-west extent of the Haulsge Level workings, ser.e
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twenty prowinent north-south fa-ultz's are present. Mone of them ap;xeér to have
effveted o large displacen ent between the walls; in places horizontal straie suggest
that the borizonial cor penent ay be as great or vreater than the vertical one.
The favling and veining in t:’é sedinents continves dewn into the vnderlying intrusive.
fince the intrusive-sediment contact is weli exposed and not noticeahly disnlaced
by vertieal faulting, the vein-faults sre viewed as relatively v inor post-infr usive
structures possibly sy pathetie to larger reglonzl faulting,

In the weste n poriion of the y»:ine, érmmd Veln §, a nunrber of porthwest-
trending velns or veinlots ave exposed, one of which, Vein B, supported 6 4100 7.
stope, These veins sppenr 10 be slightly disnlaced by the north -=£=ovth system and

LY

. :
are slightly earlier,

ware th
Throughout the mine, notably in the ceniral and sovthwestern portions,

solution~collopae breccing hove forr ed along waterconrees., Sore of theze are

chaotie pogur ulntions of very larpe hlacks of country rock with open volds between




and sor e cer: entaticn by secondery carbonntes. There a 1 incralized fanlt served

to guide the downwnrd-percelating noteoric waters, t!'e exicizing sulphides crpave

ently provided aeld for 2¢celerated dlesolution of the carbenate wall roc’ 8. As

_a resull eaverns forr ef 2long the velns and were wh oily or ta*tl'ztiy filled with

wall-rock frarn ents, lyenile, jesrercid and the Voxide" ore mrinerals. Sore
of these very Irregular cavers fillings were of ore yrade and were mined.

1a the soutbeastern porticn of the v ine the sediments exposed are not &y,
vertieally, from the ton of the stock, It seerg likely that several flut faults nresent
in ﬂ‘~"t sren parzile! the 12t shears at the contact evidenced (n the drill core.
Also In the southess! porticn of the zﬁ*-iz:—e, soveral steep faulte of vaugual ensgt-
west strile are presgeat,  These are tf‘Oh{'h» of ag *V::-;"Ible evidence of oet-west
feulting of the stock; sveh faulting {g suspected hetweon the aliered porthern and
unaltered southern portions of the stock,

3} Mineralization: Ceologically-gpealing, the pineralizetion within the
Fand Mine reay be aaid to be, like the enclosing fnuits, very uniform and persisient.
Some vein pooterial, boweve narrow, is present 2lnost continvously glong ﬁhé
drifis throughout the nidne. And wherever there i3 vein rmaterial the;ce are respectable,

if not cor-irercial, volues in all of the ore weinls {Ph, ¥n, Ay, Au, Cu). Corrner-

kY

s

cinlly-speaking, the bsk culoff prade (107 plus P dersnded for direct-shipping
ora pute ruch of the veln mate-ial cut of the "ore” category. Turtkerrore, the
width of the veins varics hotween 0 and 10 feet, but In the developed strike length
of structures, rost of it carries widths below the 3 feet required, After elfrfesting

vein which is uvnprofiizhle on the hasts of erade or rrining width or both, ahort 285

ean be ¢classed as ore.




There does not appeny to be any reliable guide to Yore” in the din enziong
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of o varliculnr veip~inull, ney its atlituce.
'
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e effoots of secondary activity on
both the prirv ary v aterial sod on the enclosing structvres r oy have eliv inated
tny prirvary pattern of c‘-er:cs!tic%n that once existed, and which ray m:'ist below
the waier table.

The principal ore n ineral is cerussite; r i:zr:f a.n"o:mts of resicdual galena
and anglesite are venerally present. A subsiantiz! percentage of tho;f lenc’«r ig mresent
25 plur bojaresite. The enly zine n‘fnera! roted Fan been the carbonate sn {thsconite.
Zlver occurs both ag argentojsresite or as ihe chloride cyrargyrile; the pold ie
frec. Copper is {ound ag the cxides neodysite and tenof;t.ae, or as zﬂachite. The
Ore Tunsg over 45%.}?'8; it averages fron two~ihirds lo thme»fwzr‘{hg fron cxido -

_goethite, jerosiie, henotile, and jasperold. The balance of the gangue is secondary
carbonate, usuelly calcite, and nanganese oxide.

Juglging fron. the velict sulphides, and the appcamnbe of the:‘ﬁ:incmliz:xticn.
in vﬁo.\'idized veins cut by driil heles, the velns in the b ine wore m"!,;-;inaity pyrite=
i;ﬁlemﬁ with rinor tetrabedrite and/or . vinor sphalerite - eonteining éon e exaclution
chalcopyrite, ol in a gongue of ankerite-siécritw'3.'&060&?71‘09%6. l‘v'o harite or
fluorite bas yet been identified, As to the rilica now pregeat in the .jaapemid ef
the oxidized ore in sedinents this r ‘W have heen derived frorn siliceocus sedir ents

durine hydrothorr al elieration or weathering, or ray bave been introdveed with

the sulphides.

¥: e ; e 5, . o 4 %y
Whether the oree 2re enriched at the water table has not been established
to date by developr ent worlt since the epenings bave Loen olr est ontirely in the




zone of oxicalion. 1 is knowa fyon. the Iron Mt. Lunpel and {ron. the Jack Iabbit

> bas been gecondury enrichn ent §n coppur, but

aua Copper Bolle Mines ¢
evidence on gold or silver enrichr est is lacking, Within the Pand Mine the deepest
developn.ent reached just below the water able on Veln No. 6, The vein r aterial
was sl oxidized at that level and was pot notably enriched.

In conside-ing the direction cther than depth that might best be taken by
future exploration for veins of the Hond vine type, surface or drill imﬁications
of additional structures are good both east and wesi of the rine .vorkingu. The
few developy: ent cpenings ai 2he north end of the workings are an insufficient
{est of the continustion of the known stx uctures in that direction. Or_x the basis of
what {5 known, thern, it cannot now be ssid that the charac_ter or fhé sﬁ*en;;;t% of
sm, Hand Rline~-type of mineralization varies lsterally ins pre«c’icmb!e way. Cormr-
n e—rci.z_a! va}.um; (Pb~Ag-Au) de not appear to continve down into the qﬁartz T onzonite
nor {o ﬁ}.ii“@l'xd vory far above ﬂm contant. The ve,n—bea*-ing siructuree continue
fnto the intrusive, but they apparently contain enly very swali percehtages of the .
ore rinerals other than pyrite. In the two holes (CT'X~1, AF-1) p@ﬁetrﬁ.tiﬁ;ﬁr the
geétmn'betcw the n:ine, o few of ibe stmng;er pyritic veing in qnartx_i monzonite
did contain navrrow bande with r fnor quantiiies of :alena, sphalerite, and teira-
hodrite,  In the exposed quariz ponz cmt.e inrn edintely south of the mine, cespite
i‘*.:») presence of a number of sieen, sorth-trending fault-veins with shallqw digpiogs
on then norne weve deveioned,  Te the north of the ine where, judging fror AR-2

aad the reroragnetic datn, the (hickness of older rocks betsveen the top of the

intrusive and the surinee fnereasecs rapidly, evidence of nineralzed struciires i
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45 10 ihe possible calsience of depoedls othier than the lauk-vela type, cvidencs
is Loaplr. Ls o iated previcusly, be southeast covaer of the .Zxaud WOrhisg s Chulding
g0 € bedded n inevalizg m n in thin-hedded doler itie arglilites, and in the Ivon
koountain workings, the ore was fn irrepular bodies paraliel to the (“s*‘m*tz 1 CRLonite-
secin entary contaet. Thore is thus 3010 possibility that as the upper surface

e stock s ‘»v';:-p;m‘c sed, below thie area in and near the 5

ad NMine, bedded,

9»

of i

-

confact, or irregulary ' replacen ent” (1manio) m‘eboéiea r ay be found. This possi-
bility was one of tke obiccis of cur hole AX-1 which probed the nortbeast corng«
of the wine aree bul did not cacovater any such ovebody. Nor did CRX-1 encounier
eny such ia penelraiing the contact in the ares just west of the nine.
¥ Geologic Mapping; Surveying:

The geclogy of the kree around Qm Hand Mine is shown on the attached
Geologie Map »,; 200'). The area was vapped on & scule of 1V = 100 o USIDG

& previously~lnid-cul transit and chain survey grid with slations evcry 200 fect.

The grid also served for subseguent g;co(:hen;ic:ai sarpling and for;the r :ignetic
gurvey. Eartier r:apping by the U. .5 G. 8 or by Copper Renge was on too 8n.all
o scale lo serve as 8 base for evalustion of the rine area.

It was shown by the papping that the ;3:'(:&130*3\'0 L aden units of the ares
were acgillaeeous iz; verying degree; it was also found that the Amsden did not
khave any distinclive r avker units that would ¢ ( rve to provide & ¢ore exg :Vw sivuclural
pletvre. The Amsden ~ GM contoet and the relative lack of r‘mi'!cL pyron etason atie
efiects were eslablisgbed in delail, As a whole, the napring added detall to «;3 o

the r ine area and fx proved our understnadin

£
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potential but €id not point cui the new prospeciive areas ox cxploration puides

i .
thzt bad haen honed for

iAWl Ao

Yo toworarnesd A arntine dnd Canneli
poerground M appng 8nc sampt

hie Fand Nine workings were surveyed with trangit and lape
to carry the clese contrel underground. happing was done by €. Goddardona

seale of 50 feel equsls one inch; the resuils are shown on the attached Geology

Map, Fand Mine Faulage Level. Prior mapping by W. Hand snd some by E.

Herness i available in the v ine zeﬂoms at A n&a. £in illusirative east-west

cross-section of the niine is shown cn &1 e Copper Range drill bole section for

vy

nX~-1, Cur nwepping was partly an evaluation of the existing mta and of ungz apped

!"'J

¥

areas. NMuch of the northern 2nd western portions of the workings were fouad to

be fna2ceessible or in unsafe condition. The old i spping was fortunately found to

~be con plete and accurate,

Cne goal of our underground work was to check the possibility that the

ground bws een productive veins might bc sufficiently frectured and i inervalized

to perr it non-gelective mining of a large block of ground in the déve!czped area.

soin

Coerefil exar ination aad latey ssu pling showed that the poasibility did not exist,

A2 to trends ﬂ&c}v 1 ight guide explovation the work éhowec‘f 108t qf the mi noralif.ation
to be unlfory:, withoutl # roecopnizeable zoning from north to south, east to west,

or from the hirhest to the lowest working within the boundaries of the existing
uadergrovad development., It was found that wheve Oiie of the favit-veins infersectad

thin~bedded argilliiiez some wineralizetion followed the bedding. This did sugzest

the possibility that the rine area weay contain rineralized blocks of gredter lonnaje

potential than r izht bo avallable {a the parrow vains,




The vesults of undevground saupling are shown on the attached Assay Map,
\n
Iand diine Paulage Level. Three hundred forty five continvous chip san ples vere
c:t, vsing five-foot, c¢r ten-foct sar ple widths; assays for five clenents (Au-Ag-

Cu~Pb-Zn) were run by Degenhart at Phillpsburg. Previous san pling by the

Mands and by Gunnar Mines {s shown on &n assay plan {fron the Hand data, & copy

As staled gbove, the sanpling of crossculs ineffect ruled out the abilily
of the pround between veins to cai'ry ftaelf in non-selective rining. “The san pling
of the bedded nineralization at the southeast corner of the mine workings returned
- yvalves of 2 - 4 percent comrbined lead-zine, legsening the pessibility of a block
of open-nit naterial in that area, at least above the Haulage I.m'el.' Sore 26 saniples
~were cut fromr workings along Vein 6, at the west side of the 1ine, helow the haulage
Level, juat ahove the water level. The object of this sax‘::pling wasg to see whethor
detectable enrichient was present at the lowest accessible working,  The result
was that our asszys, par ficularly Fb and Ag, were lcwer than t?oae skown in ihe
IMand data (Lon 'i udinal fection, No. 8 Astin)_i the back of the otopﬁs above the
F'ml?gc' Tevel. Tt is possible that ovr agsays are nore connew*tivo than Itand's,
but no reasonable correction would inprove tm. resulls enovgh.fo derzonstrate

cnric’}xr nt




I The Porplyry Copper Potential
Py Hia gy

The Pornhyry Co - Potentisl at Argenta was recognized before (he atart

of the project In the ares, but it was alsc recognized that its evaluation would

probobly take several seasons a stantisl drilling funds. - The decision was

nrouably {ake several seiisons and substs

rade prior to the 1170 field scason to evaluate the Fead Mine ;zotcenti'al first,
~gince it wight resull in 2 reserve that might be developed quickly into a producer.
48 the 1870 work progressed, cvidcncc.-, hearing on the "porphyry bet” developed
ahout as {oliows:
: o Fe*loggjing; in detail of the Copper Range drill core, spectfically

CRX-1, der t;xmi,rfz:cé the pervasiveness of argillic alte ation and an increase
, in intensity of both altervation and p inevalization (veining, pyrite) with depth
{or west lo east).

2. TReview of the existing nmagnetic and 1. .P data indicated the extent of
glteration threughout the northeast }aH of the exposed QM stock. A dism gaia
¢f Geophbysics i:&v{' esented under 1 - L a.b*gve.

) Gr{’agia' happing indicated pervasive pro r""itfc a}tomticn’ it the r: aiging
of the altercd portion of the slock, pervetgive argillic alteration in t?afe pore § *uc»mre&

» FTEA

norticns of the stook and everlying sediivents, as woll as local high-intensily

4. Wicrescepie and laboratory studies of rock sanples from outerops
and drill cores confirr ed the negascoplc observatiens as to alteration zondng
ot T ] ¢

of the clay v lreyaly, A suropary by C. Coddard of the findinge from: this vork

iz tneluded in Sections D, E, and F below.




The pleture res lting fror these evid : iz of: 3*;’:!:3;;1‘:10; body of alleved
Guerie neugeailo, £ ile dung oo fts inoangd Sides end ¢ Lo~
and-a-hlf long on seathwestiern leg alony 12 south nergin of L.hC Arszentn
Townsite flats. Teneirotions end exposvres of Q31 fa this aren are "im;:xfficﬁent for
¢ three-din ensionul pleture of lateral and verticel alteration and ﬁ:‘infi‘rl’,‘.‘»i zozing.
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¢ 1 ioeraltization are strongest

.

vpeesis that elieration and aulf
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e conceniration just soutk of (ke niipe. Data fror the core
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suggests that if & copper orebody 18 present §{ v ay well be ot o depth greater than

.
LS

t:

the 1550 feet reached by CRX~1. ‘Theoreticz! considerations of the ty“it*'r’« natlern

(@ef. 8, §) of bydrothernal alteration of 2 porphyry copper sv;*gest iiam' the nlter~

aiien 2one most Hkely (o be conper—bcﬂrin hog not yetl been penetrated,
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e, 3. (a) schematic drawing of alteration
zones.  Broken lines on Kalamazoo side indicate uncertain continnity or location and on San Manuel side extrapolation
from Kalamazoo. (b) “schematic drawing of mineralization zones. (¢) schematic drawing of the occurrence of sulfides.

Concentric alteration-mineralization zones at San. Manuel-Kalamazoo.
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B. Couclusions:

3¢

The petenitnl for finding o Yerpe body of low-crade, dlaser inated conmer
i Inerelizetion {8 considerad o e good, The slteratiop-r-inernlization pattern
indicatod hy the evidence developed {0 date bus nuch in cownien 'Afilh that found
ar eny the ouler zonea of o nun bor of disiricts contuining disgen.inated copner
ore deposits in guartz n-enzonite infrusives, e.g., Sen Menuel, Arizona (3,
Butte (7). =

Yith reforence to the n odel illustraied in Figure 1 (Ref. 8, p. 87v), the

secticn of the District explored o date is viewed as the propylitie glteratinn zone :

wkich, in ihe oase of Arpenta, 18 nore corplex thin the san nle model in hoving
been cut by linear fraciuore gones which exhibit more intensive types (argillic or
pkyllic) of sheration. Cenforming to the rodel, the suifides above the q:mrzg
:ﬁ-bnnzom‘te £t Argenta cocur ng veins, ;a the Arpiilic~Phyllic zone asxveiukets.'
The penetrations to dete can be gaid Lo be still in the low-pyrite rs-ine.ralizm,ion
zone. One is, then, jusiified in looking, with Incressing denth, fnr“a high-nyrite
s_;he;l} civing way in turn to chalcopyrite~nyrite ore coineiding z-c.rghly‘_with {he
houndrry between the q-‘_-..ﬂ.‘1~zz—se?ioite~.~pyrﬁé (I-‘*'hymc) and t!;ae quarﬁi-ﬁrthmtam
(Poinzsic) types ;:af altevation.

/a(:a:‘-f;u&tc_-!yvsi:ar:\:’a :vlierefé stocks of the Argents tyre ore &cafce and con=
gldered to v erft a thorough evaliation. Ady 'itr,édiy, =il of the §nforrj~atic~n on
Argenta ig not poeitive; from the drilling to date it wounld seem likely that (€ =
inree body of ore is present, it I8 probably below onen-pit depth, nogsibly at

cver the 2, 600 foct verticel depth penetrated by CEX-~1, Apnarently there has
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been o secondary hlankel enrichr ont in the stock. 1t is re

o0

coges of exploraiion for daser fnnted ores, there is no pasur ance that if nri> 2-y
b

copper winorzlizetion is found in the predicted position in the zoning vottern that

it will be of ore grade. To date the relybdenite end precious rcetal content of

the observed ninerslization in the GM has been very meeger. None of these factors

)

ave debiliteting, however; furtber exploration aimed at the zoning pstlern end

wliin Nely ot the 2@53‘..&) of copper deposition is well justified in vy opinion by the

posi tive evidances in hand ond the I agnitude of the potential.

To dete the aval 1: hle evidence dacs rot elearly point in one specific direction..

The spex of the stock was wpmrentiv 8t or gouth of the Argenta Townsite flatas.
48 steted in the Sumrary nhove, other evidences sugpest other sectors as the hest
piace to putl in the next explorasiory probe; all evidences peint to depth. In this

gitustion it seews deshrable to obtain full cove: ave of ol the mospecuve scctora

with the exploration tools which seem to be effective before con mittingg the funds

needed for the next roind of crilling.
- Mention should 'hé vm‘c 65”‘ the siz“.ﬂsr‘it_;:: of the » agnetic patterns over
eround the v'eclfsl r-r“*h of ﬁrf'&n £ tév thoee nmuéé the pmjéct aréa.. fn
effect the difzirmi a6 2 whele ."mls sorre wildeat “porphyry” possibllities in sddition
to the best~known tarret south of the Hand Iiine.

n surrery, '{i\r;, ente constitules the typical "porphyry eornsr" bet that
is song rht after and explored by nearly all the ""Mr explorrtion groups today,
Typically, the basts for effort is the analovy between o theoretiesl vieture of

alierption-w ineralization zoning and the incon nlete pictire rade by the rwi i1

o e o

o

-3



and scatiered cvidence available atl the roxr.ent. Until the actual picture has

[

been con pleted the pern issibilily for a p.ejor deposit 1s incscapable, and the

o8 Recon:mendations:
The required expendifure 2t Argenta for the year ending Ccleber 17,

1.

1571 under existing contracts and the »indng laws will be nhout $40, 800 after
deducting the carry~forward fron. 1870, Although geclegical-geochen forl~
geophysical studies could be used for the ésseamrmt work, it would seen. that the
total reguired to be speni presupposes son e drilling. As suggested under Con~
clusions above, con pletico of the gcochenticai and geophysical coverage of tke

target “aliered triengle' and its {n v ediate environs will provide a tangible basis
for judging arong the m°51ble drill sites. Accordingly, I Lavc the following
recor n.endations: ‘

‘1. The Fand and Nygren properties shocld be rebaix\% by your Con pany

during 1571,

2. The expleration of the “altered triangle’” ghould proceed in two siages

during 1971, lL.e.:

0
g

Surinee work including (1) corpletion of the copper~in-goil
geochemical survey, (2) mv:-,.v.v.I rorviheagi-scutbwest IP lines
across the center of the triansle (vsing 0G0 foct dipole spacing
and & longer spacing if feagible}, (3) con ;aic ion of the 200 foot
grid coverage with a ground r agnetor er svrvey, and (4) roview
of cur patrographic data and sa mnlm by a k«ading expert, and
further laboratory work on exi: :tt'z‘r reaterisls, if desireable.

2

b) }m”i two deep (QU0E foot) holes, (in succession, not concurreally)
at the hest widely-ﬁmc@d locations indicated by the remnts of
the surizce \mlf..
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I is eativoated ot Slave 2) will cozt leas than £20, 600 and can be .corrpleted
by June 30, 1871, &ix lbovsand feel of drilling of £12 per fool would be §78, 039,
and would require, judging fror. CRX-1, six wonths. In that period only cne

losger-sanpler would he 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 cousmore 1 to be the riniman: effort which wonld .
perziit g hTo Go" decision in 1871. Deferring the decision until 19‘?2 Qi.ll involve
both the 1u71 expenditure of quo, 300-540, 000 and the 1972 cormnitment ywaturing
17 Qctober, 1871 for $175, 600, If the 1071 budget for the project i;s limited to
the legally-required $35, 000-$40, 000 ra ther than the recon'vmended $110, 000,
ny recommmendation would continie to be that the "Stage a)'' surface wor"‘k be c‘sone,.
with ti;e balance of authorized funds above ’}tago 2) requiren-ents going inte drilling
the first.A 500 feet or g0 of the t hole of Stage b). If the entire a'lz'r.‘o;mt {455, 000~
$40, 000) were allocated only to drilling in 1971, then the hole wopl& have to be
spotted on the basis of our present iucom plete picture; with the I'iéié'tha.t it might

not provide any definitive data ultimately needed for o dccxsmn on the property.

Therefore, if the winimun: progran: is elected it would be essential to inelnde

the "Stage 2)"' progrorn..
T ey ey s .
s Petireograrvhy:

o

This and the jollowing two sections of this repori cn Alteration and Mineralogy
were written by C. C. Goddard, I, Consulting Ceclogist, who was in charae of

the field work at Argenta during the 1970 seaso

i - n—— -
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Areenta Guartz Monzenite

The 1 ineral cov posiiicn of the ignoocus steelr that ovterops over a three
guarter square rofle area at Argenta ranges between 22 to 25% orthoclase, 49 to
50% plagioclage, 20 to 25% quartz, and 10 to 18% bictite. I?ornbleaée and nagnetite
are the principal necegsory rinerals con prising less than 5% of the originel rock -
miperals. On the basis of this fine-grained wirernl agserblage the {ntrusive can
he c!sssified s hynahyasa! quartz wonzonite,

A raxivur refroctive index for the plagieclase is e 56 suggesting that It
is 2 hich caleie (Abg~2n4) andesine. All of the andesine and son e orthoclase are .
twinned and zoned. In r"rprﬂd areas pleochrole hrown biotite in the quarts vrrﬂnmnite‘ A
has been partly, or tetally, replaced by chlorite :iving the rock a d!‘st_inct dark
gray-sreen color, |

A facies of the quartz ronzonite formed alightly earlier than vtbe-v:jna.in
r.es3 exhibits & sub-ophitic bypidior orphic fabrie, In this facles subhédra! to
evhedyal plagicelase erystals are lath~shared and vary from 0.2 to ? G.rriilir. oters
in length and 0.5 to 1,0 rillimetere in eroas section. The later facles ého_ws the
sarr e pub~ophitie fabric and crystaliization ﬁequeme differing only .‘in grain size.
Felderars in this fecios ranse between 1.5 and 8.6 noillimeters {n length end 1.0
t6 2.0 rillirete. & in eross gection, Fuhedral orthoclasge and biaﬁte with erystal
dirrensions sincilar to the plagicclage in the two facies appérently f§fmed aftar
the plagiociaze and anbedral avartz filled the interstices bétwem the érys;tﬁﬂ.ized

foldepars and biotite. Fvidence for the Ialer phage of guartz vonzonite other than

rrain sige difference consists of duerle alterstion at the cradational contoct, sub-
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angular iuclusions of the earlier phase in the later phase, and the presence of
epidote and Im:r_.r&z.ife in the contoot zone of the earlier facies.

Intersranular » everent, or ricrofractvring, shredded the bictite in Loth
focies and intact he:;azwml biotite crystals are rare. The interatitial @zm*(z is
sinilarly fractured and the feldspars to a lesser degree. In aliered portions of
the stock, ricrofractures are filled with caleite, ankerite, quarts, and pyrite.

Wicrofracturing is alir ost totally obliterated in zones of Intense slterotion.

Andealte and Daclte Pornhvries
A pur ber of Citics cuterop in quartz renzonite on the south bank of Paitle~
snake Creek at Argenis and transect the quartz r» onzounite north of the ereel and '
extend into the netasedinents along its northern rarains,
Teth shaped plagioclose ervsials in thege dikes range in length from 0.8
o Al.-@ nillir efers and from 0.2 to 0.8 millirceters in cross section. The pinglo~
clsse, which ig andezine, corprises hetween 80 and 70% of the v ineral corr pcsi&ioﬁ_
in the andesite and dacite dikes. Doth rocks also contain between 10 and £0%

duhedrel orthoelage with the approxinate dinengions of the andesine, The feld-

gpars in the andesite and dacite dikes oceour in ricrocryetalline proundmasses

of gquartz end n inutely fragrented feldepar,

Tte nost disiincoishing characteristic of the andesite dikes iz theiy content
of 2 to 5% marnetite and 15 to 25% auvgite as pheroorysts neasoring 1.6 to 2.5
willin elers in length and 0.5 to 1.5 willivelers in cross section. Decite can be
identified, n ernscopleally, by its 20 (o 30% content of quzzrté in subhedral nheno-

erysta weasuring 2.0 to 2.5 rillireters iIn waxirar dir-ensfon.
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The Upper Mississippion Amadea Ferv eticn {8 in ccz:tgct to tke Arzenta
stock along its northern nargins., Most of the preductive nines in the district
are located in t:hia Iorzzm.i_on wittin several hundred fes;i of the izneous contact.

The Amsden Forn:ation et Argenia consisis of interbedded lin ey srgiiliies,
hornfels, snd argilieceous p estone. Bedding thicknesses range hetween ene
a.zd twenty-five feet in theso units with U estones generally forming the thicker
beds. Ail of the unita are extrexely fine grained with particle nizgs in the clasiie
limey argiilites rarely exceeding 0.5 n:min:ewrs in largest dinension.

_Petrographic and x-v2y diffraction studies of sor e units“ia the Amaden
Forration {ndicate un original 35“{ te 85% clay 1cineral content fn thaz hornicis
end H‘n‘ey.ﬁ:-;mi!:es and between 10% and 259 clay in the argillaceous linestones.
Yeolinite, Ealloysite, endillite, n oétn ormoniic, stponite (?), ixllygorsiziie, and
pyrophyllite were identified in pony of the exarinod earples. Apparently 1’?'.03&
af the kaoliniie and v cnfzz.erimnite ig of hydrotherr.al erigin as these rincrala
often cceur in c;ry_smll:me heblt with sirvcturelly contm!led acmm:gi#ﬂons of
mmnhyﬁiﬁs. ’ |
E. Alteration:

Cuariz Monronlte

In exposures southwest of Arcenta, the quariz n onzenite eppesrs to be
fresh with regilient hiotite crysisls exhibiting vitreous luster and no chloritic
renlrcen ent. North of Arzenta, the stock aypears guperficially to be only slightly

aitered {n v ost of the provinent ovicrops. Biotite crystels and fragr enis,

A R T e i e e e

T A
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bowever, have lost thelir luster and remufsncy and are partly, or totally, replaced
by (:Moz":ie:-. Loeally, where sirong testonic jointing is evi:’:f;«n't in the stocl, bictite
ia totally replaced by pennine and sericite. In these areas, fe-tdsﬁars also are
rep&aceé by zai{har pyrophyllite, sericite, kaolinite, or nonty orilionite.
Pyropbyilitle slteration Ig restricted to several structurally-controlled
zones ir-yediately north of Rattlesnake Creek., A pymp?;yl!_i{e anc' gsericite al-
teration of feldspar forps 2 halo pﬁtterg :_smv.nd the marging of §h0 pyrephyllitic
éltemtien zeneé. Sericite and a gericite~kaclinite alteration of fel&spam is asscc;-.

fated with some of the larger northwest trending fractures that extend fron: Ratile-

sngke Creek to beyond the northern warging of the intrusive. Montmorillonite e

algo replaces sorme feldepars in the zones described and partially replsces feld-

~ spare many hundreds of fect into the adjzcent woll rock.

Alterntion in the Arcenta stock sugzests a2 Forizontal, or lateral, zoning
pettern. The rost intenze mesothermal alteration is rwanifested in one three-

hundred foot wide and six<hundred foot long pyrophyllite zone and two snaller

zones shown on the Geology Map on the north bank of Rattlesnake Creek near the
Ferdinand and Tella o ines. i The arount of fe}ésparv replecen enl by pyrophyliite
appavently dirinishes toward the norti’.efn ma .';;fiﬁs of the intrusive.

An slteraticn of iz‘aterézediatté, or epitherral, i:’stcnmtylis restricted to
larger structures in the extengive fracture systen. The epithermal alicration
cxiends through the stuck within the confines of closely spaced parallel fracture

planee and {nto the relrpediments along {ts contacts,

The outlines of these alteration zones are cbvious although loeally where
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F intercepts of intensely altered quarts nonzonite in the wesothernal range. Holes

intense alteration hag been superinpozed on leas intense patierns the outlines
are nore obscure. The superinpoesaed intonse alteretion on wenker patterns
probably cocurred during the repeated fracturing of the Argenta stock.

At leaat thﬁ:e atagen of fracturing have been recognized in cofe sanples
Ii:; tl*;e displacenent of cne veinlet by ancther containing entirely diﬁ’arent suiles
of gulfide end gangue winerals, Some velnlets fn the core, rangling between 10.0
gnd 50. 0 millireters in width, also exhibit elasaic ribhoned structure of quartz-

sulfide, quariz-ealeite-suliide, and caleite-ankerite-sulfide within the sar ¢ veinlet.

Where evidence of multi~stages of mineralization is obgerved, an fncipient alieration

of bigher intensity ususlly hes been superimposed on & mors extenaive slteration

~ of lower intensity.

Alterstion of the gtoek in the third dimenslon of depth, ae interpreted from

“drill core date, suggests a vertical alteration roning airilar to the lateral, or

horizontal, elieration zoning patierns previously described. Vertieal sections

A~At and B-B' show that CRX-1 atiasined the greatest denth and contained the longest

*

. AF=~1 m.id AB-4 contain epithermeal argitlic alteration over glgnificant intervala on

these seciions and Fole A3 clearly fllustrates an epithernal argillio alteration

asgocloted with narrow strictures and restricted to these widely spaced fracture

zones. Most of the guarts monzonite {n A1-3 and AF-4 ig the later facies described

in a precesding section on patrography.
The argiilic alteration logeed in drill boles and shown on the verticnl secliona

{s conprised predoninantly of kaolinite and lesser guantities of wontn orillonite

B



snd sericite. Orthoclase, plaglociase, a2nd some chloriie are totally replaced

by these ninerals {u the indicated Intervals. However, nontrrorillenite with wincr

- quantities of Laolinite partially renleces orthoclase and plagicciese beyond Lhe

boundaries of the more intenae slterntion shown on the vertical sections. In these
la'toﬁtxatofiilanii.e envelopes the arount of feldspar replacen.ent gradually dininishes
ag the distance from: the core of (otal veplacement increases. This ciecrezs.aq in
tbévdeg;ree of feldgpar alieration undoubtedly i8 related to proximity of fréctwes in

the hydrotheriral conduit syrter and could not be distinguished n-egascopieally

© or with sirple 0p£iw! aida in the field. .

Within zones contsining both types of arpillic alteration (kaolinite, monte
worillonfie) caleite and enkerite are the predoninant gangue n:inemlé in the ultitude -
of 0. 05 to 10. 0 millin eter wide veinlets. The few quartz veinlets observed in

:irgi!lic alternticn zones seered to be ngsociated with a later superimposed higher

intensily sericite and kaclinite slieration,

The wesothern:el silicification Jogred ia the deepest intervals of CRX-1

‘and A¥-~1 confrasis sharply with the argillie alteratio:}éresent in the upper portions

of the holes. Well defined guariz veinlets are predeninant over relatively searce

carbonate veinlete and pany of the guariz velnlets exhibit raggéd indistinet narging
where vein eiticn bas lnvaded and replsced the wall mck.. Orthoclasge, plagicclase,
and chlorite, sve entirely replaced by sericite and twoliniie and trace quantitios

of pyrophyliite,

¥row the navrvow silicie alteraddon near the botton. of A¥~1 to much wider

zones of intense alteration ioward the hottor: of CRX~1 there is but a vertieal
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difference of 350 feot. Perhzps with additional depth this type of alteration . ighl
becon e pervasive and os silicie alieration ig aln ost always asgociated with clussic
“porphyry copper cepesits”, this possibility sheuld he further Investigated.

Apdesite and Docite Porphyrics

North and northwest (rending dikes appear on the geologic nap as latite,

~ quarts latite, and quarts porphyry dikes. Field classifications appearing on the

geology n ap are incorrect. laboratory examinations show these rocks oviginally
were andosite and quartz dncite. The steeply dipping dikes, range between cne

foot and four feet {n width end occupy a nun ber of the prime set of closely spaced

frecture clesvages in the stock and metasediments. - Thege structures apparently

- are the principal conduits in the hydrotherv al systen:.

The pre-mineg-al dikes are intengely altored and mineralized. Yoeally,
they contain both quariz and carhonate veinlets and are pock:r arked with fine

lrontte-filled casts afler pyrite. Quaris sand sericite totally replace the groundmass

and feldspars. In some of the dikes partly resorbed quariz phenocrysts r.easuring

2,010 2.5 williveters in dianeter are the only recognizable original rock forn.ing
wineral. A low tev.percture, froo-rich omhcxciaﬂe {adularia) one io two willirecters
in length occurs es fresh euhedral crystals in extrenely well aitered portions of

a%:é dikes,

Araden Formration

Contect v etarr oynhisr along the north pargins of the Argenta intrusive

resulted in the conversien of Hney arpillitez to hornfels, the recrystellizaticn

i %1 . pa . rowmen ¥ g g ~ PR T > - 4
of purer linestones to fine and coerse-grained rarbles, and the forrmation of
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uth contact which
os overlala by Te:;;ﬂff: vy gravel. A coarsely erystnlline narble Intersected by the
drilling, however, coniained significant quantities of g;rosaulnriie‘ and magnotite.
These ninerals ave fm& present in the r:otngedivr ents nlong the north contacts
of the intrusive,

The Amaden sedin-ents aleng the north contoct have been hydrotherimeally
a}temﬁ. Fornfels with high clay content have been serfeitized and fndigenous

clays in the impure lin cstones bave been converted to erystalline wontr oxill-

- onite, kaclinite, and sericite. Moderste to intense argillization ray extend at

lerat 1800 feot inte the sedimente north of the contact as suggested by the nuwvher

of well eltered guartz porphyry dikes and the abundance of iren-mranganese sinined
veins snd veinlets witi:igthis distar:cé of the contact. » |

_ Cyi'ptscfyezmmﬂe gflica and very flne cxyatauiag quartz pariiéles were
introduced, or rmr.cbilizeé} and concentrated, In veins and vein wall focks hy
kydrotherral eotivity, Weathering and the oxidation of vein sulfides haé conve:fed
sor e of this éli!ca. to blood red jasperoid veins whish are rrost pleatiful fo {‘be vief-
Ez!f..y'of the Hand, Jeck Nabbit, a\fzd Conper I&gue wines.
F. h’-in%réic;;y:

Poliched section studies and supporting nicrochen 4énd anslyses .smd

yer8y diffrﬁctien inveatizations were rade of CRY-1 drill core annﬁ!es and 5:x!ﬁder
ore winerals frow the Copper Belle, Jack Rnbhit, Cold Day, end Ferdinand r {nes.

Although no sirgle sulflde depositional seguence apnlies to all of the exar ined

spechrens, a genevel pattern of paragenesis was daveloped.
] i é e
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spasierile were depoelied aln ost conter p-

oraneonsly with the grartz bal son ewbat luter, A period of shatiering followed

and waa aecon panied by the introduction of guartz and chalcopyrite or ealette | RIS
nd tetrabedrite. A third period of fracturing occurred during which rinor amounts

of quart m.d. Iarge quantities of galena weve deposited and replaced earlier e N e L

formed sulffdes. A final stage of fracturing was accorpanied by the deposition

of calcile with pinor awounts of pyri te.

i

The ine ores contained all of the prix ary sulfide w inerals descrlbed in
the parsgeme iis a!t‘ncng,a pyrite was the rost plentiful svlﬁde m all of the exan«ined
ipecimens. No clear pattern could be seen in t.he mtias ot’ one ore'sulﬁde to
ancther from the various parts of the district h«m ever, wore chalcopyrlte was
identified inor fmrs'~ the ¢centrally locatad Ccmpc:r Belle 1 iae than was prcsent
in ore fro;v nines along tbe east confact. ’I he Conper Bene m:e also conmined
more tetrahedrite than cheleopyrite. Galenu was the rost z.bum_ant ore 8t dea
in sarrples fron rines alou the es stem contact Chalcopyrite in the L me aaxx plea

was predor-inantly in e*xosolutmﬁ blebs within sp Ialerﬁa.

-

Supergene n.inersis in the wine san {‘!Cc ccnsmtec‘ of ci*alcocite and
covell These winerals remamd exosolution cha Icnpyritc and tetrabeurite.
No supergenc nineranls were present in the core specin: ens studied ‘Cr-ruas;w

and anylesite were the prineipal oxide ere wiverals forming shells arcund nodules

of galenz, spheleriie, and pyrit alachite, cuprite, and tenorite also were

ohserved in sawples fron: the Copper Pelle n.ine.
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oi ore jradge, the ore 1 neralegy of ihe drill holes indicates a porphyry copper
possibility in the district. For exar-ple; quartz veinlets containing chalcopyrite
in the drill holes rarely conlained teirshedrite and c:—xlcite-—tetrahedrlté veinlets
contained only trace quantities of chalcopyrite as exosolution beads in sphalerite,
These facts point to either a) a separste genesis for these two sulﬁées of_ b) a
ve- tical sufide zéning distribution parelleling the previously-deseribed increase
in alteration intenaity witﬁ depth_.' Cha!copyrite in the deéper parté ‘of CRX-J.

and AH-1 18 asslociated-wiéb velnlet quarts tbét renlaées wall rocks. This is

the criterién for claseifyingfhe silicic ait\eratiqn pzxttérn ghown on thg vertical
éectione and outlined in the preceeding dgscxjiptions o.f: alteraticn. :

The vertical zoning of sulfides is evidgnt in the amount of tetrahedrite over
cholcopyrite in ores fror the nines that probe only the thin layer of overlying
zsedinrénts and the first few hundred feet of the intrusive. ijilllng ﬁesulia also
gupport the sulfide zoning concept by showing pore tetrahedrite-caleite veinlets
in the sedirveents and in the upper portions ¢f the ini.rus_ivé.

The chalcoelte enrichment shown on vertical sections in héleé AH—I, AR-3,
and AH-4 obvicusly wﬁs derived by the leaching of copper frow ndnor quactities
of tetrakedrite and exosol«.ation.chalcopyrite in the origingl lead~zinc sulfide veing
in the overlying Ameden Hrestones. The copper in solution was then deposited
as chaleocite replacen ents of upoxidized pyrite veinleté in the first two hundred
fect of the quar(z n onzonite intrusive. Muck of the leached coppor in soluticn
wag depleted by reaction with earhonate host rocks and as » consequence, n zlachite

formed at the expense of the ckaleocite enrichrent.
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i) Introduection:
As proposed in 1569, the exploration program: for the 1870 field season at

Argenta was designed to evaluate the possibility that sufficient reserves could be
found in the Hand Mine area to pernit early production of silver-lead-zinc ore.
The progran: contemplated 2 second phase aimed at evaluating the potential of
the district for a porphyry copper deposit. Work on the project began in February,
1970 with a review of the data and drill core available fror the mine operators
and fron: previous exploration. Following mapping and nmpunj of the Hand
Mine, a drill hole testing that area was begun on June 30th. Results from two
holes and other work in the mine area did not point out an aitractive silver-lead
target and the project effort was shifted in August toward exploration of the copper
potential. Two drill holes and other work on the "porphyry" bet were proceeding
when instructions to close down the project were received in late September.

- Since our findings from the season's work suggest a continued interest in
the porphyry copper potential of the district but not in the lead-silver veins, the

evidence for the "porphyry"” bet is discussed in a separate section of this report.

9
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1. The Argenta Distriet
A. Location, Acecess:

The Argenta District is witkin T. 6 8., R. 10 W. in Beaverhead
County, Montana (45° 17' N. Lat., 112° 62" W, Iong.). It is about twenty 1 iles
west-northwest of Dillon, Montana, county seat of Beaverhead county. The road
frox Dillen is flat, paved except for the last few riles. Dillon is served by the
Union Pacific R. R.

Argenta consists of about a dogen small homes; it does have electric
power but not telephone se'vice. Rattlesnake Creek, which runs through Argenta,
provides genty of water year-round for don estic purposes and irrigation.

B. Topography, Clinate:

The area rmapped around the Hand Mine consists of a gentle south-facing
slope ranging between 6100 fi. on the Argenta Flats along Rattlesnake Creek ud
8500 ft. ' The slope has a shallow soil cover with grass, sage, and a few junipers.
The clirate is seri-arid, with from 15 - 20 inches of rain per year. The area
is generally free of snow cover after April and unt{l December; winter tenperatures
can reach 30 degrees below zero.

C. Area, Title:

Cyprus bholds most of the clain:s in the Argenta Mining Disirict and the
real property in Argenta Townsite. A land status map and list of owners is in
Cyprus 1Los Angeles and Spokane files. Some 194 unpatented claims, 19 patented
- claims and nost of the other real property around Argents are held under a Mining

Lease (and Option-to-Purchase) fron: the Hand family of Argenta and Dillon dated



17 Septercher, 19685. Four patented clain e in the Bella ~ Ferdinand area, four

upatented clair:s, and somre Argenta property are held under an Option Agreement

from: Rudy Nygren of Argenta dated & February, 1570. The Hand agreement con-

tains the following provisions:

ay
b)

©)
d)
e)

D
£

20 year term, plus 10 year extensions upon 60 days notice
Exploration expenditures: (with carry~forward provision)
1si year -~ $76,000 (to October 17, 1670)
2nd year - $128, 000
3rd year - $175, 000
4th year and subsequently $387,000 -~ 1 year
Royalties:
Starting 4th year: Advance mininun $87, 000/year
Assessment Work:
Cyprus notifies prior to Septemmber 1 of any year, or
does assessment work for subsequent year
Taxes: Cyprus shall pay pro-raia
Upset Price: §2, 500,000
Any locations by either party subject to agreen-ent

The Nygren agreen.ent containg the following provisions:

2)

b)
c)

d)

Caslk Considerstion: §1,000
18t Anniversary $2,000
2nd Apniversary §3, 000
ard Anpiversary §4, 000
4th Aopniversary 35, 0ud
5th Anniversary Balance of $125, 000 purchase price
in four equal annual installnents
Taxes: Cyprus shall pay
Assessment Work: Cyprus shall do for any assessment year
in which option runs $0 days
Minimum Expenditures: None

Assessnment work on the unpatented Hand and Nygren: clain:s was filed for

the year ended 1 September, 1970 and copies of the affidavits furnished to Cyprus'

Spokane office. The an:ount spent in 1970 applicable to the Hand agreement mininum

work requirement was approximately §165, 000, leaving a requirement for 1571 of

approxinately $35, 000.



The area beld covers alnost all of the area of ln&mt. thst is: the Hand

Mine area and the triangular altered portion of the quartz nonzonite. ' 'k‘o con.pletely

cover the latter would requiri picking up the following (with reference to the claim
z.ap and the "Appendix A" list which accompanies it):

No. 8 Patented Jack Rabbit claim; Mr. Graeter of Deer Lodge

No. 14 Big Jumbo, Big Paynaster, East End patcntod amma;
the Anaconda Company .

No. 16 Goldsu:ith patented claim; Anaconda m-mt

No. 81 Nonen e unpatented claim; Carl shafer of Dillon

No. 82 Cold Day patented claim; Leonard Christie of Dillon

Those parcels in Argenta Townsite not: owned by Hand or Nygren.

D. History, Production:

Mining in Argenta began in 1866; the first swelter in Montana was built

there the same year. Some thtrty 4 lnea and proqncu oparlua; lﬂomlttontly
by 1526 produced lomo $1, 500, 000 h lead nd cum. or gold, or eopm ores
either for local smelters or for shipment elsewhere. Nearly all of this early
production came from enviched oxide silve.-lead ores fn shsllow workings. The

Tuscarora, Governor Tilden, and Florida clains of the Amm Springs area

together produced about 10, 000 tons from pipe-like shoots in the Devonian Jefferson
Formstion. In the same area several wiodiit operaticns sach produced a fow
bundreds or thousands of tons from bedded runs in the Jeffe-son. A half-dogen
wore siwilarly-sised nines produced from: fissures in the Cambrian Flathead

Quartzite or in the Precanbrian Spokane shale.

At! the south end of the district in and around the present Hand Mine, the

early production was chiefly from: ‘either the irregular deposits at the contact

of the early Tertiary Argenta qmru-mbuonitc steck with the U. Misgs.-1. Penmn.




Amsden Linestone: or fron fissure veins in the Armsden close above the stock.

The Iron Mt., Aﬁumda. Brownell, and Mauldin Mines were the leading producers,
Nearby, to the east and southeast, the Copper Belle, Jack Rabbit, and Bella

mines operated on secondary chalcocite ores fron: pyritic veins in the quarts
mronzonite; these ores carried substantial silver or gold. The Ferdinand Mine

at the noutheut corner of the district produced hﬁ-zﬁnc—aﬂm»copper ore

from s‘ ﬁlt—m between quartz monzonite and Madison Liﬁautm.

In contrast to the sporadic high-grading of the early years, and to the
occasional small leasing operation, the Hands, John and his son Bill, have operated
continuously for the last thirty-five years. In this time they have produced about
100, 000 tons with 2 gross value of $3, 000, 000 from the Hand Mine (Mauldin -
Anaconda - Brownell - I:on Mt. Group 6! cleirs). Production is currently
about 60 tons of shipping ore per week; it averages about 12% Pb, 2 - 8% Zn,
2-80z. Ag, and .01 ~ , 0B os. Au.

In 1567 the céppor Range Company ontioned the Hand and other properties
in the district, staked the open ground, and conducted an exploration program
aimed at the porphyry copper potential. Their prograr resulted in the following

coverage (copies of their nmaps and data are in the Los Angeles and Spokane

Cyprus files).
b Geologic Map, 1" = §500' ~ covering fron: the altered sedirents
north of the Hand Mine to the diteh south of Rattlesnake Creek
2. ~ Geocherical Map, 1" = 500' ~ two east-west samwple lines, one

in quartz monzonite just south of the contact, tho other in the
long ditch south of Rattlesnake Creek

3. Alteration Qverlay, 1" = 500"

4. Aeromagnetic Map, 2" = 1 mile - covere an area about 6 riles by



7 niles cenlered on the Hand Mine ;
& Geological - Geocherical Section, 1" = 50' - ditch south of creek

8. Geological - Geocherrical Sections, 1" = 50' - one for each of four
Copper Range diamond drill boles
. iP - seven east-west lines each four miles long shown on (4.) above,
: and on profiles
8. . Magnetic Profiles, ground survey, for 4 east-west lines.

I “v understood that the Copper Range drill holes were sited pﬂnelpﬂlj
to test their 1. P. anonalies. When three of their four boles (CRX~1, CRS-3,
CRX~4) found pyritization and a!terauonlbut not conmercial mineralization they
terminated their work on the area in May, 1969,

E. General Geologie Setting:

The Argenta Distirict occupies low piedmon‘i slopes on the north-south-
trending eastern flank of the Ploneer Ringe. The trend incorporates the eastern
margin of the granitic core of the range; a belt of folded.ind fauited sedinents of
Precambrian, Paleozole, and Mesozolc age; Tertiary sediments, intrusives,
and volcanics. It also includes a twenty-mile-long zone of mining distriets, i.e.,
the Bannack gold district, Blue Wing silver district, Erront Silver mine, Argenta
lud-cuvex; district, and the Argenta Springs silver-lead district. In the project
area, sediments fror: late Precanbrisn through Pennsylvanian in age trend north-
northeast; they are cui by north-to-northwest-trending, high-angle, normal faults
and intruded by Tertiary stocks and dikes.

The stretigraphy and structure of the region has been napped and described
by Myers (1952). His findings are generalized in the following stratigraphic

column,



Thickness -

300 - 800

to 2000'

2000 - 3000’
to 7800’
260"

to 10090*

to 500*

650'
115 - 288

110 - 280°
528 - 650'
650 - 728
750 - 950’

178

550 - 600'
S

300"
200"
500"
5000 - 6000
8000 - 8500'

?

Pleistocene

Upper Tertiary

Oligocene

Eccene 7

Paleocene ?
Cretaceous
U._ Jhnu!c

L. Triassic
Peri:jan
Pennylvanian

Mississippian

U. Devonian
~Disconforn ity~

U. Cambrian

M. Cambrian

Pre-Belt

&ntignphicﬂwt;on, NW 1/4 willis quami;gie :

Terrace gravels

Angular Unconformity :

Weakly consolidated gravels, Paleozoic
and later materials

Angular Unconform.ity

Rhyolitic flows and tuffs, basalt and ‘scoria
Angular Unconformity

Dikes (andesite, dacite); mineralization
Quartz Monzonite i

Folding, Faulting, Thrusting

Andesite and trachyte flows, tuffs
Angular Unconformity

Continental clastic sedirents, intercalated
tuffs, lirestone ,

Morrison tuffaceous msdum. flows, limestone
Angular Unconform ity

Mudstone, limrestone, shale

" Phosphoria Formeation quirtsite, phosphatic

rudstone, dolon ite
Quadrant Quartsite
Amsden - Upper - varizble argillacecus
limestone, lirey sandstone
Amsden - Lower - argillaceous dolormite and
grey linestone :
Mission Coanyon Limestone - light to dark
grey bedded limestone

' - white to grey
coarse, massive limestone
Lodgepole Lirmestone - thin-bedded, fine-
grained, blue-grey limestone
Three Forks Shale - light brown fiasile
shale, thin dolomite

Jefferson Dolonite - black, fetid, thick~bedded

= grey dolomite

Pilgrir: Dolomite - thick-bedded, light grey;
local chert
Block Feulting, Angular Unconformity

. Wolsey Shale -~ Grey-green soft, fissile

Flathead Quartzite - pink, cross-bedded,
thick-bedded : :

Angular Unconformity, Faulting?

Upper Quartzite - white, pale pink or grey,
feldspathic

Lower Red - shale, argillaceous qutrt:m.
arkosic; some green

Biotite gneiss - not mapped, 180’ in CRX~4



v ‘s‘i.ratigraphy

. The uodirf entary units encountered in the work to date in the project area
are the bodgepo!e Limestone, Mission Canyon lir-estone, Arsden Formation,
. and Qﬁ;drant Quartzite. PBased on the mapping and core logging the following
descrlpuoni apply:

Quadrant Quartzite - bloeky, tan-weathering vitreous quartzite forming resistant
‘ oaupin; of hills; only about 30 feet exposed in the mapped area.

Upper Amaden - peorly exposed on slopes below the Quadrant; the float indicates
‘ thin-bedded fine-grained tan-weathering, light grey to buff, argillaceous
to sandy lirrestone and delomite; grades laterally to delomitic argillite
or argillaceous siltstone

lower Auiaden - girilar to upper unit, but greater percentage of doloritic
argillite and siltstone beds

Mission Canyon Limestone - Upper unit greyish white to grey; fine-grained
except where re-crystallized, indistinctly-bedded, tirpure dolomitic
limestone, locally cherty

- JLower unit white to dark greyy fine to nedlum~
_grained, thick-bedded, in good part now white coarsely recrystallized
marble; locally erincidal

Todgepole Limestone - dark blue-grey to grey (white where re-crystallized),

‘thin bedded to well-bedded, fine-grained except where re-crystallized
Iimestone, fossil fragments cormmon,
' As seen in the Band workings and in core, 2il of the lirn ey formations

have developed water courses and caverns above the water table. In and around the

' n:eai of strong fracturing and n ineralization, collapse caverns filled with rock

fragments, lironite and manganese oxide jasperoid, and clays are comron

. forre of these have been 1 ixed suggesting that sore of the etvemou.d developrent

| started with oxidation of sulphides in a rineralized fissure.



F. Igneous Rocks:

The quartz ronzonite of the Argenta aock is exposed over an Qrea about
8000" Fast-West and 8000' North-South afround the town of Argenta. Its aeron'agnetie
expression suggests that a much larger area, about three miles by two miles is |
underlain by granitic rock. Several miles nort!; and northeast of Argenta, two
small stocks of quartz nonzonite are exposed. Again the magnetic data suggests
a) that at shallow depih these stocks are also ruch larger than in éuterep. and 3
b) that they and the Argenta 'Stoek are probably continuous at depth.

The Argenta quartz v onzonite when fresh, as in the outcrops southwest of
town, is a relatively fine-grained, equigranular bictite quartz mongonite; its
average composition is about 40 - 50% plagioclase, 20 - 259 orthoclase, 20 - 25%
quartz, 10 - 15% biotite, with bornblende and magnetite as accessories. In the
area south and east fron: the Hand Mine to tbe &itch south of Rattlesnake Creek .
and in all of the drill intercepts to date, the quartz - onzonite is hyd,rothermallyﬂ '
altered. The alteration varies fron. propylitic (chloritie) alteratlot;; of outérmpinx
guariz v onzonite, to & weak argillic variety in ruch of the drill intercepts, to
conplete replacer-ent locally by pyrophyllite and to feldspathic alicﬁuuon at depth;
alteration 1s most intense in the areas of close-spaced fracturing Qnd of sulphide
introduction. The subject is covered in sone detail in thci d;mu!oa of the
“Porphyry Copper Potential".

The quartz rronzonite is cut by an occasicnal late dike. These are narrow
(1 - 6ft.), uxd follow the prevalent steeply-dipping north or northwest fmctufe

pattern of the area. Several were mapped along the diteh south of‘mm!esnuko
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Creek and elsewhere in the sou;heasl portion of the mapped ares; a few were nozgd

in and around the Hand workings and in the drill intercepts bogow the workings.
: In ihc: field they w&e napped as qﬁar_tx latite ox: even iﬁuax_»t: porphyry. Petrographic
‘work iﬁdicate’a that they are highly aliered, and tMt the original corposition was
probably andesite or dacite. Since they are pre-alteration and ninevalization, they
nsust_haw been e:_x:i:laced son ewhat later than the quartz monzonite. .

G.- Alteraiion: |

As stated under 'Ignéoi;xs Rocks above, all of the exposed northern poridon
of the Argenta Stock is hydrothermally altered. Eydrotherr:zl alieration of the
sedin ents appears to extend outward fron the nbrt‘bcrn contact of the stock for
- about 1500 feet. In that zone the Amlden Formation is bleached and éiacolored
to an extent considered to be beyond th normal tan-weathering characteristic and
beyond the iron-staining attributable to weathering of introduced pyrite. The
apparent effects §f afhimion‘on the sedirents are the rmovatbt p;rbonaceouh
coloring matter in areas of fracturing and mineralization, along with the recrjs-—
tdlliza‘tloﬁ of soﬁ eof fbe clay mine-als. In the fracture zones and at the contact,
the hﬁ*—;éy rocks are recrystallized (marble).

Wberen the formation of skarn seerrs to be a cor rmon phenon enon at
granttic-un .estone contacts in the reg!on, there was very little ule-smnto
develepn‘ent in the nlne area. Just northeast of ihe Hand Mine, sone of the ‘
Amsden Foru ation argillites have been rrlpped as hornfels, but tﬁc bornfelsic~
‘appegring rock rmay be rmerely a dense, lﬂlceous facles. Sore searce diopside

and wollastonite, and rare epidote was noted in the core of our holes in the sare area.



| Xn hole CRX-S. loented a wile southealt of the Hand Mine, and drilled

E southwest at mmuc 45°, five hundred Mt of nne-gralned (2 - 6 »m) quariz nmonzonite
| wu'cut between two seetlom of altered recrysiallized linestone. Whether the
quarts monzonite of that area is sill-like or a vertieal protuberance is not known
“fron the one holg. At the upper (or easternunost) gran!&c—!in':ectone contact, tﬁg
lixrestom uhil_: locaily co_ntdlna diopside, grossularite, and chert, and the quarts l
r onzonite exhibttieptdote along some ;olnlets. At the lower (westeranost)
contact, the linestone is \ré-grystalliud. vand locally silicified, with the develop~
' n/ent_ot sorce wollastonite and of garnei which loecally anounts to 75% of the rock.
This alteration apgeail, to be ncore intense toward the botton: (west end) of tbe _hoid.
suggesting that yvltb further depth the hole night l;ave'agaln been in quartz 1 onzenite.
H‘. Structure: ‘
In generzsl the Paleozoic host rocks for the intraaive are striking north-
iixf.)x*tlxeaatvux'ti with tbc regioml pattern and dipping eastward at less than 30°
v Iocally. at tha n:argins of the intrusive, however. the rore argillaceous, thin-
'- “bedded units are 1 oderately folded, and !aulung bu tlltod the strata of sou e small
blocka 7
Within the mapﬁed area the ltmcturﬁ of rost significance are the steep,
’ ixorth or north-ixorthwm-treddmg nvluﬁn;ed Iaultn.c_u‘mnz the quartz moiuoiao‘
_and the overlying sediments with snall displacerent. A few faults of possible
b5 ajdr d!splae_omént are suggested by lndfrect evld,ence;.' Somre jointinj in the @M
‘near Buttlunnﬁke' Creek atrlkhig along the creek, con bined with a parallel pattern

‘of aeromagnetic data suggests & northwest-trending failt separating the fresh
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QM southwest of Argentia fron: the altered northern block. Ancther fault with a
substantial indicated displacen ent is the n ineralized fault of the f‘erdlnand Mine
bringing ﬁunrtz monzonite on the west into near-vertical contact with a block of
Amsden~Quadrant o;z the east.

There is sor e indirect evidence that all or part of the Quartz Monzonite
.8y be sill-like in forr, enplaced along a thrust zone parallel to the known thrusts
west of the distriet. The quartz ronzonite at its upper contact 18 nwuch sheared
(Foles CRX~1, AH-1, AH-3). In CRX~-2, the Q.M. is fine-grained (2 - 6 m1),
with an hypabyssal aspect. All of the Q.M. at Argenta is relatively filne-gralned,
and non-porpﬁyr!tic.

Afifingh (e bulkof the struviiral sotivity stiietiog s Soipped 418 wie
pre-mineral, sore late, post-oxidation, faulting is evidenced. In hole AP-2
1800 feet north of the rine area there are iron and nanganese oxides to about
1200 feet vertical depth whereas the water table of the district in general is at
about 300 feet. In the rine sone of the veins have been offset slightly, others
an unkndwn amount, by post-r-ineral faulting. There is also evidence in slicken~
sided limonite of sone very late, post-oxidation movement in the north-trending
fault-veins therselves.

I Geophylicl: ‘ v

The Copper Range aeromagnetic data covers an area of about 45. square
riles, centered on Argenta. Most significantly the onteropping portion of the
Argenta Stock north of Ratilesnake Creek whick is known to be altered occunies

a distinot magnetic low. This V=-shaped low extends southward between two



. proninent highs; for ubqut 2 1 ile beyond the quartz wonzonite outerops. The
high southwest of the V apparently reflects the fresh quartz wonzonite visible in
outcrop. In the ares of the nagnetie high southeaét of tlﬁe v, tbelurfaoc‘is gravel-
covered. Fole CRX~3 was rcelllred in the high, however, and the rr.agnetltc-?
bearing skarn encountered in the hole nay explain the anox%-alian—: . North of the
VY, in the area north of ihe ﬁend Mine, the nagnetic response flattens out to a .
broad low suggesting either 2) that the northern margin 6f the stock is a steeply-
dipping east-west trending surface, or b) tl_aat the stock continues at roderate
depth below the sedin ents but !nﬂ‘magnatite-.poof due to aitmtion.‘ Cur hole AR-2
in the low to the north otr the rine area encountered only sediments to a depth of
1772 feet, indicating that =) is xho best assun ption on present evidence. The
dir ensions, then, of the trlanguﬁtr altered portion of the Argents Stock appear to
be about 6600 feet along the northe:n border, 6500 feet along the autei-n side, ind
8800 feet along the southweate_m aide.

The ragnetic picture of the altered triangle is supported‘by the Induced
Potential data, The four-nile long, east-west Line IV crossing just north of the |
Hand Mine returned low resistivities and good P. ‘F. E.8 over the area north of the
QM outcrop. On Lines III and VI across the southern point of the n agnetic triangle,
the magnelic low coincides in each case with the most anomalous portion of a broad
weak IP anoraly. The IP used was a dual trequenéy (3.0 and 0.1 dps) method,
with 1000 foot dipoles. In general th was only at the gr;tter dipole separations that
frequency effects sbawed up {n = 3 to 5). This would indicate either a covef of v

sulfide-barren rocks where the granitics do not outerep, or increasing sulflde with
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depth where they do outcrop. These indications conform to the geological evidence.

~In CRX-1 oxidized sediments extended down to about 500 feet vertical depth, the

comtact with pyritic QM. The percentage of pyrite in the QM increased gradually
downward from the contact toward the bottom of the hole at 1950 fefd 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
#long 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 monzonite is 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 portion of the stock along with its margins.
J. Geochemistry:

One hundred 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 abs;)rption

method for lead and copper by the Frontier Laboratory at Melrose, Montana.
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- The results ére shown on thé atucbed two geoéhemicd mzvey .‘n' aps. The énor:,ausm
of the I?erd;nand‘ area in ﬁbg'spu tl;easté;gn'comer of the area cove ed to date is
perb‘aps' due to the lax;spleé :‘h'éving been coll?g;ed selectively at plane table survey
~points which coincided with workings. Again, the co§erage of the guariz n;onsoniu
',ared is msﬁmcient as yet to give a useful geochern ical Vpigtu‘re.
o < Dhm ond Drilling:
| Four holes were drilled during the 1970 season. ' ‘l‘he work was done under
-’cohtr‘act with Boyles Dros. Drilling Company using one ti'uck mounted Joy 22
“drill and one -m& niounted Joy 22 drill. mfm_x coaf'tsdw,e'r.el $13. 43 per foot.
Water _yvq's pun:ped from Rattlesnake Creek; .Tbere véag no‘ﬁvvvate‘r retﬁm,
‘ . Cores wére brdught daily to the Dillon .bfﬂée for 'lovgfgihg. sputting. and
sanpllng Sp!itting was done on & large dun ond saw. Samples were cmsbed
: and spllt by Cyprus personnel using the ﬁacmtiea of the Monana Laboratory at
i thpsburg core. COATSe rejecta and pulps are stered on the propcrty at Argenta.
‘Skeleton (representative) core fron each hole is stored at Cyprus' Phillpabur
warehoun
| Drilling of inclined heles in the lr_ac'tured and dxidizod sedinents, parti-
cularly‘around the QM contacts, was difficult and expensive. Considerable cerenting
w_u'r'cjsq‘t‘:lrad. Unfortunately, ve:tiecal holés are uns'at!dfactory, gootoéically because
of the vertical fracturing and h’zimfallzﬁuoﬁ. o
" Hole AB-1 was collared at an éicm;en of 6432.10 feet on N. 1-04. 789,44,
5 4 45, 400.237, coordinates on June 30th and was inclined 509 fron the horizontsl

ona 8 47% 15" 12" W. bearing. 1t was oriented in this position to, (1) explore
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the projecied northerly extensions of Hand Mine veins, (2) test the area in v ediately
' east e!’m n:loe for pujaucl structures, (£) intersect the Hand veins at various

. ve: ucalr intervals to determine thé oxide, sacohdérily enriched sulfide and prir ary

sulfide tmdeu and (4) expand 2 near surface oxide lead and zine potential in 2
bedding replacenient deposit that was found as a result of rapping and sarpling
in the Hand Mine.

From: the collar to 636 feet AB-1 inte-sected nurerous 0.5 to 3.0 foot

~wide veins in Amsden ,sedhréntarj' rocks all of which at various depths contained
‘trace to submarginal lead, sinc, copper, gold and silver assays (see drill logs).

The hole proved continuity in Hapd veins and the existence of paralle! veins {n the

neighboring area east of the mine but none were well rineralized. It did not
intersect the bedding replacerent deposit and thus i ited its projectability and
the possibility of finding an adequate tonnage for an open pit lead-zine oxide operation.

At 8 depth of 636 feet A H-1 intersected argillized A rgenta gquartz ronzonite

: codtainlng quartz-calelte-pyrite veinlets. It continued in argillized quartz ron-

zonite to a depth of 868 feet where it was stopped on the 8th of August in broken

‘and caving ground. A two bundred foot interval between 636 and 835 feet contained

supergene chalcocite as thin films on the pyrite in veinlets. Most of the five to
teh foot intervals within this intcre@t éld not assay more than 0.39% copper and
U.88 oz silver per ton with less values in gold, lead and zinc.

The qh#lcocltG probably was derived by the leaching of copper fron the
n:inor ﬁuﬁntitles of chalcopyrite and tetrabedrite in the Hand lead-zine veins during

the oxidation cycle. This copper was then carried in solution preuun‘:ab!y toa



water lable in the quariz ronzonite where it replaced the surface areas of pyrite

in the 1.0 to 2.V nillimeter wide veinlets.

Cn June $0th, AH-2 was collared as a veriical hole at an elevation of
6462.57 feet on the N.105,584.78, F. 085, 258.47 coordinates. This site was selected
te extend nineralization in the Argents quartz ronzonite northward under the

‘sedimentary rocks and thus increase the size of the porphyry potential. The site
also was selected to corplete the annual assessment obligations on the 204 unpat~
_ ented rining clain 8 in the Hand clein group. ‘

AH-2 did not intersect the quartz 1 onzonite iwr any significant n.ineralization.
Before it was terminated on the 26th of August at a depth 61'17"(?2 feet the hole hld
drilled aluost all of the Mississippian section of the Ar sden, Missien Canyon
and Lodgepole Formations. A total oxidation of the sparse original sulfide in
sone of these rocks persisted to an 1100 foot depth.

Holes AH-3 and A H-4 were collared in the Ansden Fornmﬁon on tbé 10th
and 31st of August atl elevations of 6352. 49 and 6345.51 feet, respectively. AFH-3
was inclined at 55° to the horizontel on 2 bearing of N20°53'20"F fror the site
at N. 108,729,086, E.95,408.58 coordinates. AH-4 was collared vertically fron:

a site at N.103,756.15, F.:8, 076. 75 coordinates.

Both holes were drilled for copper miineralizetion in an ares containing the
best copper showings on surface near the Copper Belle Mvine. Cpen prospect pits
and caved rine workings in this area show copper oxides for aeveril hundred
feet along the quartz rrontonite-sedln\ennry contact.

About sixty feet of barren sedirents were drilled before AH-4 intersected



,quar.tz n-onzonlte; It remained in qnartvz nonzonite to its total denth ér 789 and
" it wad stopped at that depth on the 26th of Septerber Traces of chalcocite on
pyrite veinlets agsaying less than 0.2% oopperwere obtatned in two intervals
between 240 to 250 feet and 500 to 570 feet. “Two chalcopyrite and quertz veinlets
one to two Inches wide also were iuterg_ectedl in AH-4 et the 548 and 566 foot denths,
A ten foot interval with chaleopyrite veﬁlets between 1162 and 1172 feet aasayed
0. 80% copper and 0.10 oz. of silver per ton;.
1. Costs, Personnel, Housekeeping:

The entire cost of the Argenta Project wasg g og7 28 0f 11/12/70.

The principax fter wag 4, 725 feet of diamond drilling. The total cost was $63, 470

or £12. 43 per foot. Other itens as repofte{! by Cyprus' spokane\ Office are as

follows:
Acquisition Costs : S8 2227 : -
salaries and Wages . 18,858  (Cyprus Personnel)
Serveying and Mapping ‘88, 281 '
Outside Contract Services 44, 926
Excavation ; 1,588
Assaying and Sampling 7. 242
Travel _ 5, 837
Equipment 1,045
Miscellaneous 1,158

The project was undertaken by R Chadwick, consulting geologist, by
contract with Cyﬁms. In the field the work wi: l‘eunly nﬁmg.d by s«uor
Geologist, C. C. Goddard, IIl. Keith Jones, geologist for Cyprus, spent the lauor
p"uft of the season on the project. Vern Wallace, field assistant for Cyprus, put
in most of the se;wn with the projeet, as did Doug Chadwick and Tate Johnson,

student field assistants. Fd Kahoe, field assistant for Cyprus, wag on the job
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during the edrly part of the season. A portion of the surveying was done by

Cyprus engineering persoauel frow: Los Angelea, the bulk of the underg;'ound
surveying was done under contract by Larrj Hoffrman, of Butte.

| An office, dramng. roor: and space for cbre logging, sar ple splitting,
and storage was raintained during the season in 2 former autor:chile showroen:
at 19 Eauist Sebrge Street 1n Dillon. The chief reasén for a Dillon office was the
conveuienée of & telephone, not available at Argenta, BHousing was found fo be
very scarce in Dillon. The geologist-in-charge used a rental trailer, the other

iren motels or their own plckup-cap pers.
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