April 6, 1984

G. D, Lessner
Mai! Code 240A

Willow Creek Mine and Greenhorn Claims
hiadison County, Montana'

After review of geologic and mine planning evaluation work done by the
Exploration Department and the Mines Department from 1979 through March
1984, it is my opinion that these properties are not viable and do not
warrant further work. As shown by the attached reports, the Willow
Creek property lacks sufficient quantities of high-brightness talc that
may be extracted economically, talc 3nd chlorite are intimately mixed to
some degree, stripping ratios are unfavorable, tremolite 1s present in
the carbonate zone, and the apparent, lack of other valuable minerals
categorize this property as one in which Cyprus has no further interest.
The attached report on the adjacent Greenhorn claims suranarizes an
evaluation in which very little talc was encountered, tremolite was
again present, and no other valuable minerals were detected.

It is my recommendation that the leases on these properties be terminated,
h).

H. M Marian

Mail Code 259A

HMH/bbi

Attachment

PLAINTIFFS
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WILLOW CREFY MIME EVALUATION - 1584

An in-depin stugy of the Willow Creek Hine nas been conducted to deter-
mine its visb®iity. This study pddresses {1) the criferia of 1981 which
Ted to the decisies to not rgopen the mine, (2) the viability of the
mine basad on today's economics and {3) the presesce of tremolite within
the gre tady.  This veport is based on data derived from a continusus
and thorough examination of the Willow Cresk Ming which has been carried
aut by Cyprus Industrial Minerals Company &b costs estimated at abeut
100,000 since taking contrel of the mine.

In 1980, when evaluation of geologic and drili hole data began, ihe ore
reserve critevria was 500,000 tons of high brightness (+85 GEBY ora.
Raserve caloulatfons made during this indtial study indicaied that
approximately 38,000 tons of +85 GEB talc were present, thus the half-
millioneton eriteria was rot met. No further studies by the Expleration
Depertment were feTt necessary at this time, Since the initial study,
reserve oriteria have changed and smaller deposiis are being considered.
This change, cbupled with a need to dogument the rasults of the 1981
work, prompted a re-evaluation of the Wiltlow Creek Mine early in 1584,

Tre re-evaluatiion not only considered proven reserves (reserves basad on
calculattons from the initial study), but also considered the stripping
ratic {0 the G875 lzvel}, and the presence of tremolite.

Prior Work

Pricr to the acquisition of Lhe Willow Ureek Ming, the former operators,
Resourse Processors, conductad drilling programs in 1877 {16 drill
rojes) and 1978 {28 dri171 holes). Records indicate an investigation of
the Willow Creek Mine's chlorits potential was made during 1975. Four
analytical reports {dated Barch 13, Aprit 11, April 21 and May 2, 197%)
discussing chlorite potential are attached and conclude that the
chiorite is not acceptable for ceramic use {May 2, 1875 repori).
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HYistory of (IM Exploration Activities

Cyprus Mines Corporation {CIM) entersd into a lease/optiocn Bgreement on
the Willow Creek property with Rescurce Processors, Inc., in May 197§,
The ming i3 situated om four unpatenied iode mipming claims in Madison
County, Montana.

1478

1580

1980-81

The Exploration and Mine Development Department bezan evaluae
tien of the property by corntracting Tor and completing an
asrial survey of the property. This survey was vompiefed by
Intermountain Aerial Surveys, Inc. and a topographic mapy a1 a
sgaie of 1% = Z00' was gensrated as a reszli. In gddition,
Expioration Research Assocliates, Inc., of Los Angeles,
E£alifornia, gecTogically mapped the immediate mine ares so that
a drilting program could be Tald cut ia &n inteiligent

mapner, {See ERA report dated October 8, 1879, atfached.}

Turing 1980, a drilling program was completed by O'Keefe Drill
ing Company of Butte, Moptarma. Thirty-four drill hules were
completed for a total of 8,B30 feet drilled. In addition to
drilling, four to six hours of bulldozer work were necessary to
prepare and pravide access to drill sites. Upon completion of
the drilling over 300 sampies {which were coliected by én on-
site geologist) were split dand sent to the CIM analytical Tab
in Los Angeles, Calffornia. A1) samples which were sent for
ana’ysis were subjecied to three methods of analysis: X-ray
diffraction, to determine mineralogy; General Electric
brightness, to detsrmine hrightness at a specific frequency;
ang acid saluble content, 0 determinre the amount of either
eateium or dolonite that is present., The main pit area was
geologicaliy mapped -with plane fable and alidade at a scale of
1%=50" by Cyprus personnzl and & hired consuifant in Agust of
1980, :

Interpretation of all available data began once driil hole
tocations were surveved and courdinstes calculated and lab
apelysis data were received. Interpretation required af Jeast
three months to infegrate information which was gathered while
gesicgically mapping and drilling the arex. The inlerpretative
phase, ab a scale of 1" = 50', resuited in the drafiing of 50
cross seciions gnd 18 level plang, and upon complistion, veserve
catoulstions were made,

The Tale Diviston Tnitisted an additional drilling program In
1981 with the use of the T-4 dri1ling rig. The purpose of this
program was to hopefully delineate gnd prove additional
reserves of high purfty/high 6EB tale. Thirty holes were
drilled for total footage of 7,290 feet. Data based on Tab
analyses of samples from five holes supported earlier findings
and did not enhance the desirability of this property.
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Several samples were assayed for goid and gilver content and
sconomical values were not obtained, (See attached assay
report from Usion Assay Office. Inc., October 31, 1881.)

1884 A stripping ratio, based an a pretiminary pit design and 1981
reserye caicylations, was calculated. The occsrrence of
fibrous minerals within the ¥illow Creek orehody was
investigated.

Reserve Caiculations

A érafgssiona1iy accepted method was used to calculale the resarves.
This method 13 a statistical approach, and 1% tends to be gererous.
This method was acceptasle for & first look st the ore body.

First the carbopate 2ome was planimetered and tota] yolume caleulated.
The following method was used:

Examole No. 1

{Avg, Area of 2 Tevels) (Bench Height} 2.25 Tons/¥d. = Tons
27 P304,

v Z
b 00 FE + 200 PRy o gep Prl2 {average area of two levels}
£

7 .
2y [150 Ft. 3'3{25 Ft:} 4 2.75 Tors/Yd. = 312.5 Tons carbenate for
27 Ft.o/vd, inis. bench

The quantity (percentage} uf ialc present within the entire ciarbonaie
zone was then calculated. Following is the step-by-step procedure which
was used to make these calcuiafions:

1) The tetal footage of the carbonate zone (dolomita-tale-chlorife-
calcite) was determined for eich hole and then within this zone the
toial talc bearing interval was determined.

2} Witrin the ta’c interval, the average grade of the fale was daier»
mined,

3} The average grade of tale within the tale interval was multiplied
times the total Footage of the talc interval To obiain a Yweighted
footage taie® of contained talc.

4) The tatal fouviage of carbonate was deterpined for 311 drill holes,
and this number was divided into the “weighted fuofage tale” {total
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for a1l drill holes) of talc to obtein o percentage of tale within

ihe

carborate Zome.

Examnie Ho, 2

{1 Z) {4 {4} {2}
- Ayg. % of Weighted
Iriti Total Foctage Total Footdge Talc Within Footage Talc
Hote farpcnate Tele Ione {rp Fone {43y % f6y 1
1 100 g €5 3z.5
2 50 25 78 18.8
Total 150 78 - 51,3

51.3 + 150 = 24.2% contmined talc within the carbonata zore.

The quantity of talc of a given GEB value was determinad as fallows:

1} The total footage of talc of a given 5EB ringe {>85, 80-B5, 75-7%
and <78} for a1l driil nolss was determined.

£}

The icts]l footage of a given BEB range of talc was then compared to

the total footage of the tale rone {Column (3}, Example Mo. 2}, ard
the percentage of this grade of talc within the interval was optain-

ed.

This proceduyre was repested for esch grade of tale,

This

represents the percentage of a gilven grade of talc thet {s present

within the talc zone of the ore body.

Exampie Ho, 3

Br Tl [

Totalrfoataga
+85 GEB

Total Foptage

Hols f
1 B
7 |

2
5

2n-8h GEg

4
3

total Footage
7573 GEB

Total Fastage
<75 GER

3

3

5
4

Total

7

H

&

E

7 (+88} = 75 {Column I, Example Bo. 2} = 9.3% 485 GIE
‘ - within the ore zone

{9.3%) x {total tons of talc) = tons of +B5 GEB talc

Reserve caloulations showsd that substantial guantities of high brighi-
negs talc (Table Ho. 1} did nob exist on this property. The total
mineralized zone {dolomite-tale-chlorite-talcose rock types; was .
caleulated to be approximately 2.5 mi’llion tons, of which 772,800 tans
{30.98) was talc, Of the 772,500 tons of tale, only. 37,982 tons (5.0%)
was +85 GEB, and, based on thess results, it was recommended by the
Exploration und Mine Bevelapment Department that the properiy be
dropped.
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Stripning Ratio

Ir grder to fully undersiand the viability of the Witlow Crack Mine with
respect to today's {19843 sconomics, the stripping ratis was

calouleted. As industry-accepied method was smployed to caleylats the
volume of material o be removed fo recover the prover iatc reserves. A
preliminary oper pit mine was desfgned with an sverall pit slope of 45°,
and inciuded removal of material from level 8875 {toe of pit) to leve!
74EC, a depth of H7S ft. balow present pit botfom. Upen completion of
the pit layour, ssch Tevel was planimefersd and tomnags was

caicutated,  {Se= Laample No. L.}

An additional 15% of the total calculated tonnige was added to allaw for
safety hanches, benches and haulage roads. This resulted 1n 21,895,580
tons of material {waste plus ore} Yo he removed,

Anticipating 75% recpvery (bassd or [IM past experiences}, the following
stripping vratios would results .

(Tens} Tons of | ions
Contained {%) Recovareble af Waste/
Gre Categories Tale Recovery Tale Wante Ore
A1% Contained Taig {75,138 W15 HB1, 357 b R K¥ER!
+75 GER 229,441 .75 172,081 21,723,499 126:1
+B0 GEH 158,128 75 118,588 21,776,984 184:1
+B5 GER 37,982 I5 28,487 21,857,082 7ER:1

Nete:r Ses attached map showing pit design.

Expnomic parameters used 1n 1981 as well ag those used in 1984 show that
stripping ratios of these magnitudes are out of the guestion for CIM to
regpen and operate this mina,

Evaiyation Costs
1t 35 estimated that since 1979 CIM has invested over $100,000 in order

to evalgate this property. {Sse attached memo to Raiph Bodell, Harch
3G, 1%84.)

Montana 0411

CPC-BCALTRSCPT00000897



TABLE MO, L

1981 RESERVE CALCULATIONS
PLARIMETERED VOLUMES {MINERALIZED ZONE}

-5 Cross Sections:
E-W Cross Sectioms:
Level PFlans:
Average!

Fercent Lrror!

K-35 vs. E-K

E-W vs. Level P1an5'

N-5 vs. Level Pians

Tonnage Breakdown:

Commodity
Talc

taloriie

Dolomite/Talcose

2,452,200 Tons
2,518,507 Tons
2,514,883 Tons
2,508,532 Tons

1.0%

1%
9%

Fergent

of Structure  Tonnage

30.9% 775,136
i0.56% 767,811
38.5% 965,785

Tonnage by GEB {#ased on Footage)

EFa
B0-84
75-80

Below 75

g 37,982 Tons
= 120,145 Tons
= 71,313 Tons
= 545,695 Tong
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Tremoiite Decurrence

Analytical data based on analysis of chip samples from the Hillow Creek
Hine have confirmed the presence of tremolite throvghout the down dip
extensinn of the ore body.

A detailed study of the tremglite ocourrence was made in 1884 in order
to determine 1F the tremolite was zoned ard whethsr selective mining
methods could be employed ts mine the talc and rel touch the
tremolite. The tremolite was present in 16 holes (see Table Ho. 23,

- Fach hole was looked af to determing whers the tremolite occurred within

it with relationship to the hanging wall, fooiwall, carbonate zone, and
the mrizontal distribution within the area. A phone gall was made by
R, L. Heeks to Patricta Colviile {Superviser, Mirerals Charagterization,
Cyprus Research Lab) tp confirm the laboratory data, and after
afdditlonal work, Hrs, Colville verified that the specific mineral
tremolite was pressnt and is the Flbrods variety. The scourrencs of the
mineral tremolife at the Wiliow Creek Ming has been neied by R. 8. Berg
of the Fontana Bureau of Mine: and GeoTogy {Moniana Bursau of Mines and
Geolugy Memoir 45, 1573, p. 46.}

Based op the analysis of the above data, it can be concluded ihat the
tremetite 15 not zoned and that selective wining wethods couls not be
successfully employed to avoid mining tremolite. As indicated on the
planeiew map, tremoiits occurs along 80 percent of the striks length of
the ore body. &4 getailed Yook at sach hole containing iremplite
revealed the distribution of tremolife to be randem. Tremolite was
found to eccur within the carbonate zone, the hanging wall gneiss,
footwall greiss, at both the contect of the hanging wall gneiss and
carbonates zore and the footwall gneiss and carbonate zone. Quantity of
tremelite in these ocgurrences ranged from a trace to 20 percent.

TABLE ND. 2
TREMOLITE OCCURRERCES
IR DRILL HOLES AT WILLOK CRIEK MIRE

We-3-80 (1-2%): in F.W. and B.W. Hone present within car-
honete rone.

WC-10-B0 {trace omly): Gezuys within chiorite zone, at cantact of
chipritz zore ard talc/carbopate zone and
within zone of best tale.

WC-11-80 (trace onlyi: Occurs within chlo»fte zone throughoutl
wole. Oocours at lower contact whers 4oing
from tale back to chlorite within talc zome,

Y1280 {less then 2%): Within carbonate zone.

HC~13-80 {irace): Within zone of best talc.
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CP-5.80 {trace-10%}:

WC-5-80 (trace-1%):.

WC.A01 {10€):
WC-403 (5%):
WO-207 {1-10%):

WC-402 (1-10%}:

WC-409 {trace):
¥C-410 {trace-20%):

WL-411 {trace-2%):
WE-41%3 {1%):
We-4l8 (1-10%):

Graphite and Pyrite

i é%2%%&5%@»ﬁé%&z@&ﬁ%éE%m&&%%%&é&%%ﬁ%ﬁﬁﬁ%&ééﬁzy%%ih&@ﬁﬁﬁ%kiﬁﬁéﬁ?4ééﬁé2E%ﬁiﬁ%ﬁﬁ%%ﬁ%%%ﬁ%ﬁ%ﬁ%%%@%@

Within carbonate zone end at contact of
carbonate zone and F.4, falling within both
ZonEs,

Within talc.chiorite zone, present within
zonz of best GERs (B3.6).

Within F.H. at contact of carbonate and F.W.
Within talg.chlorite zome.

Within chiorite-taic zone, and dolowite.
catcite-talc zone (rot associated with FLW,
or H.H.).

Within H.W. and within dolomite-caloite
zone,

Within dolomite-talc zone,

Within H.W., within dolomite-talc, £alg

dolomite zone.
within taloedolomite zors,
Within taic-ghlorite~doiomice zone.

$ithin dolomita~caicite~-talc-chicrite zone.

The presence of both graphite and pyrite was neted in t&e tale zore in
driil holes.completed durisg 1580, The presence of hoth of these
minerals mas the effect of lewering the brightness of the talc.

Conclysions

Pased on ecomomic riteria in use by Cwprus Industeial Minerals in 1881,

reserve studies indicated mining was rot economic.

A new ook at Ehe

economics in Tight of CIM talc requirement: in 1284 which grzatly
veduced the reserve oriteria {3 minjmum of 20,000 tons of ore with a GER
of +86 and o groater than a Z0:% waste/ore ratio) showed that mining

would mot be economic due to high strippisg ratics,

Abpve all, the

presance of the ireseclite throughest tha carbonate zone negatgs this
property for cumsideration for mining.

AL o tlos

BE. L. Wesks
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WILLON DREEX MUNE, MOWTANA
1980 Leilllng Somescy

R T BT TR

Comments .

Drill pole # 1,00 Tele tnterval{5) H W, Fol, Lab Data intervasl
CP-A-BG 2510 SE.52,74-75 47 TN, Corp, Saoe 25 Tsle Interval  Trew., 74-78
TP=5-5d 250 m#agmwa.mmon_mmumuormg 5 2357 Seme &5 Tale latarvad Trem. In COrd.
CP-6-80 8% 115130 i3] 139 same 55 Talc intervni
LP~7-80 BE 108-185 Lie} 1683 Spme a% Tale Intervy)
CP-E~80 o e o 9 None . AUl G, -
LP-g-80 0 e 43 150 None
P-10-80 160 R 33 113 None -
LP-11+80 13% - - o Neme AL Bo,
CP-52-8Q 185 105110,115=-150 193 158 Sama as Talo [nhervai .
CP-13-61 210 WH2i0 138 207 Fane as Tuke |nterval
CP-14-80 88 187 210
w130 255 Hone 0 priad Hone
#2580 2 Kong 0 189 None .
#Li-3-80 8 8k, J0w£3 k-2 BQ Hore
WL i-a-B0 #5  Hons Ceiiar Dolo, L 5]
YEI-5-B 287 mose 114 280 None
YEi~E~E0 202 Hoas 2 Toile Doip, Npae
| Tl S 183-208 235% a3 Tl Dolp, Hpne
Wh=BeED 202 None Cards, farb, HonE
NCd-10-80 20 05-12D0 Tr, Carb. Rerb, Hong '
WE~1-EQ 234 297332 247 Carts, 297-332
WlwZ-50 116 2e3-316 a5 ] Rarb, 2B3-318
WO-3-B1) 280 PRI-260 23% 258 2%3-280 Anphy,
WE&-E0 240 143-24Q 4% Carb. 145-230 Mostly Chiorite
WC-5-80 235 V70-174 ,178-200,204-210, 179 Carb, 170-200, 20421 Amph,
FA0-235,212-218 212-218,220-235
WO~6-B0 1M 182185 150 180 152190 . -
WO =80 300 Nets — - More in K.
Wo-8-50 303 Nota - — Ngag in W,
Wo-5-80 &7 Hong - - Hone LR AN
WL~ 1080 185 135=-178 Coliar Darty, 174 G-17B Trewsi ite
WO-1 58 285 1 Mm218 totiar Cerb, 217 10-4%,124-125 Trancl ite
WC~12-80 385 015, 205-207 1 1 1030, 30115, 20525 Shear Tone Tramotit
Wl-13-80 ¥4%  1E0-355 iE 158 115-153 Tromative
Wo-14-80 IBE 2184222 Hone
31963 Beriting Suaweesry (T-4 Holes)
pritl
Hote # Taliy Tate tntervelis HaHa ¥, Lab Dats inferval Crsewsents
401 pei ] 1S 145 F¥ 4] Sare #% Taic inferval i0f Tremolite 13175 .
407 ¥ 43-150 20 230 140~135
403 300 115175, 200~235 110 (i3] Same as Talc inverval 5% Tremol Ite 165~170
404 2580 - i Y Nane Al fn,
Lvk) 200 180178 141 - 150-18p
a06 300 115125, 135«175 115 250 Same s Talc interval
0T 3060 155160, 170-220 [ wany $45-160, 170-285,295~300 14 Tremolite 170-175
405 274 115-228 16 240 §10-220 Jﬂaam_mﬁ,m o 1DF 185-150
205-21
% 225 156m145,180-155, 360-105 5 225 Same as Tslc intetval TE, Vremotite 185100
410 a0 125130, 145130, 175-225, s ] Samo a3 Talz interval Trameo | e t2 20F 150173
230250 Fros YB35 Yo 23 S50
L3 325 1Ep-Z15 1% - Same ms T#lc InTerus! Tremet 1te to 2% 210-218
412 i o 15180, 150-198, 215-255 135 50 Ko |
413 300 tH0-210,21 5300 103 k1 Same ps Talc latervs! Y% Tramstits 230-230
3 200 115-170,130-150 5 3 5580, 83-108,113-125,
130150
435 ai] 38185, 195200 g - Same as Teic interyel
416 Fin $20m1B0, 165195 - i% %5 8550 100220 ._.wmmw‘h..mmw to 3DE 1S0-15%
i Y
27 250 175588, 200-210,225-238 132 pr -4 mmﬁlumrmmawnmumwmu
25230
#1858 pitey] 165=3175 t3e wa 158w 175 283265
415 D 140~1 78 143 17 Bame =g Taic !ntervat
&0 '] 270235, 260-270 17 - 220240, 260~270
#21 185 160 -
422 250 7510 185-195,210-235 130 234 Game 25 Yalc loterval
A2 00 115350 10 187 Sume as Tate Intervad
424 200 125=15% [s1d 1654 Same p5 Talc !nveryal
425 114 None 13 o Mome N
425 rin ) €0-T3 .w?mm.mol_._u~ g 175 Hone Not ascayesd
12513
a3 s 15w 35 3 31 Mone A Kot sgrveved, Aol asE8Y
4% 2% G178 T2 0% Kona Mok surweyed, oot $550Ye
48 i Hone 108 193 Neng Yot gurveyed
4% A Hote t3i2 172 Yons Hat gurvessd
A3 e & 108157 2] H oo Horg Kot surveysd, not assen
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