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I. INTRODUCTION 

A. PURPOSE AND SCOPE 

This examination was made for Mr. M. D. Saunders, 4778 Elm Street, 

Vancouv,er, 8, British Columbia, Canada, who requested the writer to make an 

on the ground examination and write a geological report with respect to the 

Pyramid lode mining claims on the North Fork Six Mile Creek and to formulate 

a plan to stake and to explore additional claims in the Emigrant Pistrict. 

Park County, Montana. 

The chief purpose of this examination was to perfo~ the assessment 

work requirement for the assessment year ending Septe~ber 1, 1969. The 

assessment. w.ork affidavit for the year ending September 1, 1969, was filed 

based upon g~ological work performed by the writer. The writer went on the 

claims, su~¥ey~d them, prepared a map of the claims, traversed the claims, 

observed .the. metallization, the gO/ilsanized areas, and the geological and 

mineralogical data exposed. 

In ,addition, a regional reconnai"ssanc:e and analysis of the Emigrant 

District Mas made to evaluate the prospects of discovering large, low-grade 

copper p~~phy.ry .deposits. No attempt was made to evaluate the high-grade 

vein-type deposits in the district. 

B. LEGAL nESCRIPTION OF THE PYRAMID CLAIMS 

The Pyramid block of claims are chiefly in Section 11, Township 7 S, 

Range 8E, P.MM, Park County, Montana. The claims are approximately one .and 

one-third .miles south of Emigrant .Peak. The Pyramid claims ate as follows: 

Silver Metal .116, Silver Me,tal 1J7, Silver Metal /18, Silver Metal 119, Silver 

Metal 1I10~ ,Silver Coin 116, Silver Coin 117, Silver Coin 118, Silver Coin #9 

and Silv.er: .Coin /FlO. Certificates .of Location on Silver Metal 116 to Silver 

Metal DlO" .inclusively, are recorded in Book 19, at pages 455-456, 457-458, 

459-460, 461-462 and 463-464 respectively, bearing Instrument Nos. 110443, 
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110444, 110445, 110446 and 110447 respectively. Certificates of Location 

on Silver Coin #6 to Silver Coin #10, inclusively, are recorded in Book 19, 

at pages 445.~446, 447-448, 449-450, 451-452 and 453-454 respectively, bearing 

Instrument Nos. 110438, 110439, 110440, 110441 and 110442 respectively. 

C. LOCATION AND ACCESSIBILITY . 

The Emigrant District is in South Central Park County, 24 miles by U.S. 

Highway 89 south of Livingston~ Montana . Chico, Emigrant, Pray and Wan-i-gan 

are small settlements in the Yellowstone River Valley at the west margin of 

the district ~ ,Emigrant is on the Gardiner Branch of the Northern Pacific Rail­

road which joins the main line at Livingston. Access to the district's interior 

is by county. roads along Mill Creek, Emigrant Creek and by jeep road up the 

North Fork .o.f Six Mile Creek. These .roads are usually closed in winter by 

heavy sno.wfall . The district's mines and prospects are accessible by the 

secondary .roads and by jeep trails and Forest Service fire trails. 

The .. Pyramid group of claims is accessible from the Wan-i-gan camp 

south a .mile and a quarter to Emigrant Creek. At that point the Six Mile 

Creek road .. proceeds easterly. This road branches, one road going to Emigrant 

Gulch and .the .other going to Blakesley Angus Ranch. Stay on the main road 

and proceed to Dai ley Lake Junction ~ At this point there are three roads. 

The right . . fork goes to Dailey Lake and the other two meet by forming a loop 

and lead towards the Pyramid claims. At Gold Prize Creek Road Junction stay 

on the main .road . At thi s point there is a fenced gate. Proceed from this 

point with .afour-wheel dri ve vehicle and follow the jeep trail up the North 

Fork of Si x .. Mile Creek . There is an .abandoned cabin at this point and there 

is a small creek crossing the road. From this point the southwest corner of 

Silver Metal #6 is about 2~l40 feetN 40° E. 

Supplies can be obtained at Livingston and the Northwest Airlines has 

regular air service at Boseman near Li vingston. The principal copper smelter 
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in Montana_. is the Anaconda Smelter at Anaconda. The American Smelting and 

Refining Company has a lead smelter at East Helena and a zinc smelter in 

Great Falls, Montana. 

D. ACKNOWLEDGEMENTS 

The ,report of October 20, 1967, of Lee C. Armstrong, Ph.D., Chief 

Geologist .and. Mining Engineer for E. J. Longyear Company; the report of 

Norman L. Degners Geologist on the geological staff of the Anaconda Mining 

Company, of .July 12, 1967; the . preliminary map of the geology of the Emigrant 

and other ~reas, Montana, prepared by W. J. McMannis, Ph.D., Montana State 

Universit~ . (1963-64-65); the map .of Areal Geology, Livingston Sheet, by Hague, 

Iddings .and .Weed., USGS (1890); Map of Structure Sections, Livingston Sheet, 

by Hague, .Iddings and Weed, USGS (1890); and the report written by Glen C. 

Reed, 1950.,. Information Circular 7546, U. S. Bureau of Mines have been most 

helpful .in" ev.aluating the Pyramid claims and the surrounding areas in the 

Emigrant District. 

II • SUMMARY ABSTRACT 

The ,Pyramid claims and other areas in the Emigrant District offer the 

prospect .. of .being developed into one or more large low-grade copper porphyry 

mines, which .. can be mined by open .pit methods. 

There .is little overburden, since the process of gradation has ex­

posed sulfide minerals on and near the surface. Copper in trace amounts was 

found widespread in the abundant gossans on the Pyramid claims and elsewhere 

throughout .. the district . The copper values found on the surface should in­

crease in·.v:alue, at least through .the supergene zones. 

Acidic porphyrite, andesite and dacite of Tertiary age exteRd over 

an area .some .. six .miles from east to west and about three miles from north to 

south. Igneous intrusive structures .which extend north and south are inter­

sected by others which run from east to west. The intersection of these 
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structures .is .. the most likely area .for the discovery of commercial copper. 

The .. samples taken by Dr .• Ar.mstrong at intervals of fifty feet for a 

distance .of .. fifteen hundred feetav:erage 0.44% Cu. They illustrate widespread 

copper mine~alization in the district. These surface samples have been 

leached and . . do .. not represent the concentrations of copper below. 

The .cut~Qff grade at .Bingham .Canyon is 0.50% Cu. 

As the .price of copper .goeshigher, the cut-off grade for mineable 

ore goes . down .~ Average annual .copper prices in the United States have 

ranged from . 5~67 .cents per pound in .1932 to 41.88 cents in 1956. From Febru­

ary 1942 to .June 1947, the price .was .14.3 cents per pound. 1 The price in 

December .l969 was 52.25 cents per pound. The steadily increasing demand for 

copper indicates that prices wil1 .continue to rise. 

III. RECOMMENDATIONS 

A. COLORED.~AIR PHOTOGRAPHS 

·The. acidic porphyrite area some eighteen miles square should be 

photographed .. in color from 14,000 .feet elevation. These photographs show 

the ground .. in . three dimensions • .. They can be used to map the geology of the 

area~ .The .. £au1ts, intersections .and .hydrothermal altered zones can be de-

termined .from .the photographs. Clear acetate topographic and claim maps on 

a unifo.rm scale, such as 1: 24,000, can be overlaid on a geologic map of the 

same scale. From this data, the most favorable areas can be selected. 

B. GEOCHEMISTRY 

Take .samp1es of stream .sediments at intervals of 400 feet upstream 

and downst~eam from the areas selected, the intersecting structures in the 

hydrothermal .altered zones 0 These samples should be taken in accordance with 

the following instructions: 

iu.s. Bureau of Mines, Bulletin 630, Mineral Facts and Problems (1965) 
Washington, D.C. 
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1. Car:e must be exercised .continually to make sure the sample loca-

tion isma~ked on the bag and topographic map is correct. 

2. lake two samples - .Labeled A and B: 

(A). - For active channel. Can be wet or dry but make sure there 
is enough . material to get about an ounce of fine-grained 
-60 sediment . 

. (B).- .For bank sample. The important thing here is to make sure 
the sample represents the .material carried by the stream 
and not the adjacent bank. The old flood plain, away from 
an actively eroding bank is the best place to take this 
sample . 

3... .Always make sure you ·are not sampling an actively eroding bank, but 

that the sample .you take r:epresents .the drainage system of the stream . 

. 4.. .On .a tr:ibutary str:eam,. .sample far enough upstream so you can be 

certain .the.sample does not represent the flood plain of the main one, but 

represents .. the .tributary . 

. 5 .. .If .you sieve in the field (and it saves carrying a lot of excess 

sample).~ .make a sieve using plastic refrigerator cups with a nylon hose for the 

screen .• 

6 .• . Get . enough fines to fill the sample envelopes up 1/2 inch from 

the bottom~ .minimum. The more sample the better because if it contains 

something .I:un .several tests on . . it. 

7. .. .When .you take a wet sample, keep that bag away from the others 

and let .. i.t:.air dry, in the same bag, at camp before packing it in with the 

other samples. 

8 . . Don'.t sieve wet samples, let them dry first. 

9_ .Don't pan the samples .as .you lose much of the light and the fine 

fraction.. .Sometimes a large spoon works good for getting the fines out of 

the cracks and crevices. 

10 .. Write the location ·on the bag along with any other comments 

you have regarding possible contaminat~n, mine dumps, etc., and mark down 
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a corresponding number on the .map ... 

11. .Put down the width of the active stream channel, whether it is 

dry or .not. 

C. ATOMIC .ABSORPTION TESTING . 

The .streamsediment samples -collected should be assayed by atomic 

absorption .. methods .for copper t .si1ver, molybdenum, lead and zinc. One out of 

twenty of ·these .samples should be checked by a fire assay for copper, as a 

control measure. 

Do GEOCO~.STUDIES 

Geocom .studies should be made by ordinary computer to determine the 

anomalous a~easol 

The following metals in parts per million would be considered anoma-

lous: 

Anomalous values 
Element for stream sediment samples 

(ppm) 

Ag 1 

eu 150 

Mo 10 

Pb 100 

Zn 300 

E. LOCATION .OF ADDITIONAL CLAIMS 

A .claim map should be .preparedcovering the favorable areas. Per-

manent .monuments such as mountain .peaks should be used to fix the location 

of the claims .~ This map on .clear .acetate on the same scale as the geologic 

map can ·be ' ,laid .over the geologic map and the geology and anomalies of each 

claim can be .. ascertained . 

lAndrew Bo Vistel i us, Studies in Mathematical Geology (Translated from the 
Russian) Consultants Bureau, New York (1967). 
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The .Montana laws governing .location of quartz lode mining claims, 

Act of February 18, 1907, Ch • . 16,. .provides as follows: Section c. 1 provides 

that the _locator .shall post at the .point of discovery a written notice of lo­

cation . ... Section 2 provides that within 30 days after posting the notice the 

locator shall .distinctly mark .the10cation on the ground: a tree at least 8 

inches .in .diameter and blazed .on .four sides, or a post at least four inches 

square by four feet six .inches .inlength set one foot into the ground, or a 

squared s .tump .of the requisite .size,. or a stone at least six inches square 

by eighteen .inches in length set two~thirds of its length in the ground, with 

a mound of .earth or stone alongside,. at least four feet in diameter by two 

feet in height, or a boulder at least three feet above the natural surface of 

the ground .. on .the upper side . .. A .copyof the location notice posted on the 

claim should .be .filed with .the .countyrecorder. After the discovery work is 

done, a .certificate of location .must .be filed. 

Section III provides within .sixty days after posting the location 

notice the .. locator shall sink a .shaft .upon the vein, lode or deposit at or near 

the. point .. of .. discovery. This discovery shaft shall be sunk to a depth of at 

least ten: .feet .vertica11y below the lowest part of the rim of such shaft, or 

deeper .if .. necessary to disclose the .deposit located. The cubical contents of 

such shaft .sha11 be no less than 150 .cubic feet, provided that any cut or 

tunnel which .. disc10ses the deposit located at a vertical depth of at least 

ten feet · .below .the natural surface .of the ground and which constitutes 150 

cubic feat .. 0£ . . excavation shall .be .deemed the equivalent of such shaft. And 

provided:.also .that where the .deposit located is disclosed at a less vertical 

depth than .ten feet, any deficiency in the depth of the discovery shaft, cut 

or tunnel .IDa;)Z .be .compensated for by .any horizontal extension of such working 

or by any excavat i on done .e1sewhere upon the claim, equalling in cubic con­

tent the cubical .extent of such .defi ciency; but in every case at least 75 

feet of excavation shall be made at the point of discovery. Within sixty 
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days after .posting the notice .of .location, the locator shall record his 10-

cation in .. the .. office of the County Clerk. The certificate of location must 

be verified before some officer authorized to administer oaths and must show 

compliance with the discovery requirements of the statute. 

F. DOZING AND .TRENCHING 

Where .the ground is not .too .steep, the discovery work can be.st be 

done by bulldozing . Where the .ground is too steep and inaccessible, it is 

necessary .. to .have horses transport .gasoline jackhammers and e~plosives to do 

the disco¥exy. work. A jeep, pickup .truck, bulldozer, gasoline hammer drills, 

horses or .. mules.,. camping equipment and locat i on stakes will be required to 

stake .additional claims. 

Ihe .. location and elevation of .each discovery pit should be entered 

on the .claim .map accurately. Samples should be taken from each pit, assayed 

and results posted on the map. 

G. COST ESTIMATE 

A.. COLORED AIR PHOTOGRAPHS . ..., Photogrammetry (including cost 
.of .new flying 20 square miles at $300 per square mile) in 
color, scale 1:14,000, geological map and overlays showing 
.anomalies to be prepared from the photographs $ 6,000 

B. .GEOCHEMISTRY - 1,000 .samples at $5 per sample including 
.record -of each sample and posting of the sample on a 
topographic map to be done under the direction of a jun­
ior geologist . 

C. .ATOMIC ABSORPTION TESTING - 1,.000 samples minimum at $t. 
.pe.r sample ,(det.erminations for copper, silver, molybdenum, 
.lead .and zinc total 5,.000 determinations) 

D.. .GEOCOM STUDIES - . Detailed analysis by ordinary computer, 
.. preparation . .0.£_ a.cetate anomaly overlay maps, evaluation 

of an.omalous areas @ $100 per square mile for 20 square 
.miles 

E. .LOCATION OF ADDITIONAL .CLAIMS-. Staking additional claims 
in co.nt.igu.o~s .. gro;ups of .not . .1ess than 30 claims, survey 
.the claims with transit and Brunton survey, posting 
notices, marking boundaries and recording notices, 
$100 per claim for 150 claims 

5,000 

4,000 

2,000 

15,000 
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F. BULLDOZING AND TRENCHING - File discovery certificates 
plus performing discovery work (150 cubic feet of exca­
vation, shafts or trenches @ $100 per claim) $ 15,000 

Fire Assays - two samples from 150 discovery pits at 
$5 each 

750 

G. GEOLOGISTS - Junior Geologist @ $800 per month for four 
months 3,200 

Senior Geologist of national reputation to make final 
geological report - $150 per day for 20 days 

H. SUPERVISION - Management, accounting, legal and eval­
uation work - 10% of the above items 

I. BUDGET VARIABLE - 15% of the above items 

3,000 

5,400 

8,900 

TOTAL COST ESTIMATE $ 68,250 

The program should commence May 15, 1970 and should be completed by 

August 15th. It may be wise to contract the performance of as much of the work 

as possible. Color air photographs could be contracted for with Knox, Bergman 

and Shearer, 1600 Ogden Street, Denver, Colorado. The soil samples could 

be collected under a junior geologist with the assistance of college students. 

The atomic absorption testing could be done by a reputable laboratory equipped 

with an ordinary computer. This work could be contracted and bids should be 

obtained. The location and discovery work on the claims also could be con-

tracted with mining contractors, possibly from the Butte, Montana area. A 

senior geologist of the caliber of Dr. Lee C. Armstrong or Dr. Neil Campbell 

should be retained to evaluate and write the final report for the season's 

work. See W. C. Peters, "The Economics of Mineral Exploration", Geophysics, 

Vol. 34, No. 4 (Aug. 1969) p. 638, for further discussion of exploration 

costs. 

IV . HISTORY 

A. MINERAL DISTRICT 

The Emigrant District was investigated at the turn of the century 

primarily for high grade vein type deposits. The district was not considered 

of importance for large low grade disseminated deposits of copper until the 
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substantial increase in the price of copper in recent years. The early 

efforts to mine the high grade precious metal ores in this district have not 

met with economic success. The principal high grade deposits are discussed 

for their historical as well as their geological interest. 

ALICE C (Pb. Ag) 

The Alice C group contains one patented and two unpatented lode 

claims in Sec . 23, T. 6 S., R. 9 Eo, owned by H. P. Stuart, Pray, Montana. 

Access to the area from Pray is over 10 miles of county and Forest Service 

roads eastward up the West Fork of Mill Creek. The property is on Bull-

dozer Creek about one mile above its confluence with the West Fork of Mill 

Creek. 

According to Stuart, the deposit was discovered and opened in the 

1890's. Underground exploration, consisting of two adits totaling 750 feet 

in length and a l30-foot raise to surface, was accomplished before the pros-

pect was abandoned in 1904. No shipments have been made. All equipment has 

been removed. 

The workings explore a narrow fracture zone in pre-Cambrian bio-

tite schist over a strike length of about 100 feet. The fracture, ranging 

from 1 to 3 inches in width, strikes N. 75° W. and dips 35° N. It closely 

follows the foliation of the enclosing schist. Small quartz stringers and 

lenses containing galena, sphalerite and pyrite occur sporadically through-

out the structure . 

A large composite sample taken at intervals along the vein was 

assayed by the International Smelting & Refining Co. as follows: 

Percent 
Lead ....... o •• o •• o ••• ••••• 27.0 
Zinc 0:0 0 ••••••• ., 0 ••••• 0 ., • • • • 3.5 

Oz. per ton 
Silver ... 0 •• ., ., •••••••• 0 • • • 12.0 
Gold ....... 0 •• 0 ••• It ••••• 1:1 • 0.12 
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BARBARA ANNE (Ag-Pb) 

.The Barbara Anne prospect was discovered in the early days and 

opened on. one .of four contiguous .unpatented lode claims in Sec. 35, T. 6 S., 

R. 9 E. ~ccess .to the property from Pray, Montana is by 9 miles of county 

road along .MiII .Creek, then 8 miles of steep, rough, truck trail that fol­

lows the .. West .Fork of .Mill .Greek .and Arrastra Creek. 

The claims, held by Kester Counts, Livingston, Montana, were being 

developed .under .. a .leasing agreement in 1947 and 1948 0 Test shipments total­

ing 53 tons were .made to the .A. S. &R. smelter at East Helena, Montana. 

Development .. was suspended, and all equipment was removed from the property in 

the fall of 1948 . 

A. .25,..,foot .single-compartment .shaft was sunk on the outcrop at an alti­

tude of 8.,.3.00 feet. A 20-foot drift on the vein was driven from the shaft 

bottom. ..A crosscut adit 150 feet lower than the shaft collar was started in 

July 1948.. The planned length of this adit was 210 feet to intersect the 

downwa.rd extension of the Barbara .Anne vein . 

The .pxospect is in an area ,of basic andesites on the northeast flank 

of Miner.ai .Mountain. These .andesites overlie pre-Cambrian and Paleozoic strata 

and, in .tu~ are partly covered by. r hyolite flows . Occasional islands or 

xenoli.ths of quartzite, shale,. and .. li;restone, occur in the andesite. Several 

isolated patches of these Paleozoic rocks are exposed within a few hundred 

yards of .the Barbara Anne outcrop~ .. 

Two narrow quartz-filled fractures in a zone about 4 feet wide have been 

exposed. b..y a . 30-:foot prospect .shaft and several hundred feet of bulldozer 

trenchin-e:.. This structure strikes. N. 17° E. and dips 68° W. Its explored 

length i s ... ahout .40 feet . Intermittent exposures made during trenching and 

road construction indicate a length of about 750 feet. Continuity, however, 

has not been establi shed . A narrow footwall stringer about 25 feet east of 



and pa~allel .. to the main vein also was found during road construction. Its 

length has .. not been determined. 

!ha.o~e . consists of fine~grained galena, copper sulfides, and occa-

sionalblabs . .of .sphaleritein ·a . . quartz-pyrite gangue. The tenor of the ore 

as mined is indicated by the following average smelter returns: 

Oz. per ton 
Go Id . I) I) 0 I) •• 0 • 0 • I) 0 • I) •• Q • I) • 0.8 
Si1 ver 0 0 I) I) •• I) • 0 ' " I) 0 • I) • I) I) • • 12. 1 

Lead I) • I) I) 0 0 I) CI ••••• 0 0 I) • 0 0 0 0 

Copper . • •• • ~ ••. • .••. o •••• 

Zinc. I) • II I) ••••• 0 0 • I) .. 0 • 0 0 ., 0 

Bismuthlj I) • I) • I) • I) 0 0 I) 0 0 0 • I) • 

Percent 
0 .9 

.3 

.3 

.26 
1/ Determined on one lot only. 

Two . . Bu~eau of Mines channel samples of the structure taken at one sur-

face exposure assayed as follows: 

Ounces Percent 
Sample Gold Silver Lead Copper 

Full width (4.3 feet) ...... o ••• o.o •••••••• 0.05 2.25 0.0 0.7 

Richer f.ootwall .portion (2.3 .feet) •.•... • • .13 11.13 1.3 1.'8 

EMIGRANT .GULCH MOLYBDENITE . (Mo) 

Th~ Emigrant Gulch .Molybdenite prospect is in sec. 6, T. 7 S., 

R. 9 E. The .deposit .is on one of a group of six unpatented lode claims 

held by .W: .. L .•. Ke~~ns, .Livingston, Montana. Access to the area is by 2 miles 

of truck.t~ail .and 4 miles of .pack· .trail south from Chico along Emigrant 

Creek. Chico :.is .31 miles south .of Liv.ingston, Montana, by U. S. Highway 89. 

The deposit was explored in 1947 by the Hodges Mining Co. of Los 

Angeles., . Ca1ifo~nia. No ore is known to have been shipped from the property. 

The princip.al ~mineralized area has . . beenexplored over a vertical range of 215 

feet by two adit workings totaling about 800 feet in length. The lower adit 

is at an:.altlludeof 7,000 . feeL All equipment has been removed from the 

property .• .The underground wo~kings . explore a pipelike zone of brecciated and 

fractured t~chy.te porphyry about 150 feet in diameter. The fracturing 

diminishes in intensity and fades outward from the central part. Openings 
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in the b~eccia and fractures are filled with pyrite, molybdenite, and traces 

of gold and .silver. 

The central brecciated .zone contains 0.3 to 1.1 percent MoS2• 

Channel .and core samples taken from the fractured zone during development 

averaged _abou.t..0.07 percent MoS 2 , up to 0.03 ounce gold and traces to 0.8 

ounce silver .a .ton . 

GALENA .QUEEN . (Pb) 

The. Galena Queen group which contains two unpatented lode claims 

held by .Kester Counts, Livingston, . . Montana, is in sec. 4, T. 7 S., R. 9 E. 

The propexLy is .reached by a 2-mile foot trail along Arrastra Creek from the 

Barbara .Anne accessroad ~ 

.An .unknown but presumably small amount of gold-bearing ore was 

produced .fx.om .. the property in the 1870's. Underground workings consist of a 

55-foot· .single-:co.mpartmentshaft .and .a l80-foot adit driven on the vein 

s1;ructure:~ . ..The ruins of a small arrastra lie a short distance below the adit 

porta1. .Although the .adit is ac~essible, the walls and back are obscured by a 

thick deposit .of .iron oxides. The .shaft is flooded to the collar. 

Xheadit has .exposed .asmall gash vein within a wide sheeted zone 

in rhyoli.te ... . The gash structure strikes N. 75° E., dips 79° S., and ranges 

in width f:r:.om .2 inches tol foot .. .. The. sheeted zone strikes N. 65 E., dips 

verticall¥ .and .exceeds 400 feet in .. width. 

The .gash structures contain pyrite and coarse galena with minor 

amounts of -sphalerite and chalcopyrite in a quartz gangue. The sheeted zone 

locallyc:ont.ains .particles oLfinelydisseminated galena mainly confined to 

areas of local .silicification. A .IOO~foot chip sample taken from a stream 

bed exposure. of this sheeted zone contained 0.1 percent lead and traces of 

gold and sil1.z:er • 

. Several lenticular .. bog manganese deposits have been found perched 

on the lower flanks of Arrastra Creek near the Galena Queen adit. These de-
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posits .ara .. evidently remnants of larger basin deposits formed by interrup­

tion of -the .At:rastra Creek . drainage .. .The individual lenses appear to have 

a plan area .of less than 5~000 .square feet and range in thickness from 3 to 

6 feet • . In .places,sand, gravel, .and cobbles have been cemented by mangan­

ese oxides .into .dense, conglomerate-like masses. Less frequently, the man­

ganese oxides .alone .have built .up .spongy masses in which occasional organic 

remains are .found . Samples .containi ng up to 40 percent manganese are said to 

have been .taken .. from the .deposi ts . 

MT ... COWAN MOLYBDENUM (Mo) 

.The .Mt . Cowan molybdenum prospect is in sec. 22, T. 5 S., R. 10 E . 

It is on. ·one :of a group of 12 contiguous unpatented lode claims held by 

Kester Counts.,. .Livingston, Montana. Access to the property from Pray, Mon­

tana, . is"b~ 12 .miles of county .road along Mill Creek to the Snowy Range Ranch, 

thenceb~ 7 miles of rough pack trail north to Frozen Lake on the south flank 

of Mt. Cowan~ Frozen Lake is .about .9,000 feet in altitude • 

. No .. workings other than .shallow location cuts have been opened. 

However:, b.edrock exposures reSUlting from deep glacial carvings are abundant 

in the .. area.~ The .pre...,Cambrian gneisses, schists, and quartzites have been 

cut by apiites., .quartz-feldspar pegmatites, and several unusually persistent, 

fine-grained . . basic dikes . .These .dikes strike northeast and dip steeply to the 

northwes.t.~ . . They may .be traced along the stri ke for several miles and gener­

ally exceed .ISO feet in width • 

. Scattered molybdeni te .cFys tals of small size occasionally are 

seen .in .the .pegmatites .and enclosing .gneiss. Sampling of several basic dikes, 

pegmatite: .masses, and the adj.oining~neisses showed them to contain up to 

0.02 percent MoS 2 with t r aces of gold and s i lver. 

NANCY . (Au) 

The Nancy is an unpatented lode claim in sec. 24, T . 6 S., R. 9 E., 

held by M. J . Pomajbo, Pray, Montana . Access to the property from Pray is over 
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11 miles .. of .county and Forest Service roads eastward along the West Fork of 

Mill Creek~ 

.The .claim .is reported .. to have been prospected for a short time dur-

ing the ·saaxch .for outlying placer and lode deposits in the 1880's. A small 

placer wo.rking about 200 years upstream from the Nancy is one of several 

along the .West Fork reputedly .opened and worked by Chinese before the turn 

of the century . No statistics of production from either placer or lode de-

posits along the West Fork are available. The property was unequipped and 

dormant in .1948 . 

. A .30~foot adit and .two shallow prospect pits have been opened on 

the Nancy claim a few feet above stream level. The adit has been driven into 

interbedded .pre-Cambrian schists and quartzites containing small lenses of 

glassy, pe§maticquartz. These quartz lenses range from 2 to 8 inches in 

thickness. They .strike N. 25° E .. and dip 60° to 70° W., closely following 

the foliation of the enclo~ing schists. 

B. PROPERTY .UNDER EXAMINATION 

The .Pyramid group of ten claims are virgin ground and there is no known 

history on these claims. 

V. GEOLOGY 
i 

A. REGIONAL .GEOLOGY 

The ear l i est comprehensive geological map of the area, Montana Liv-

ingston .Sheet,. (Now out of pri nt) .was prepared by Arnold Hague, Joseph Paxon 

Iddings, and. Walter Harvey Weed , 1890-91, published by the United States 

Geologic .Sw:vey,. Figure 3. A structure section map was prepared at the same 

time by . t he .same persons (now .out of print) which is Figure 4. 

W. J. McMannis, Ph.D . , Montana State University, made a preliminary 

map, 1963-64~65, and made thi s map available, Figure 5. 

The r ocks exposed in the Emigr ant Di strict range from Archean to 

Tertiary . The Archean rocks are similar to those in the Jardine district. 
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The Paleoz.oic .strata, represented .byformations assigned to the Cambrian, 

Ordovician, . . Devonian and Lower Mississippian periods, conform in general with 

the se:r:ias. .in .theNew W01:ld District. 

Textiary .rocks occupying .about half of the district include basic an-

desites,. -.:rh;tolites, intrusive acidic andesites and related granitics. The 

remaining. area. is covered ,mainly by .Archean crystallines, minor Paleozoic out-

crops and Quat:ternary deposits along the Yellowstone River. 

The district is on the west flank of the Absaroka-Beartooth uplift. 

This uplift ,.has been. split .into two blocks by an extended east-west zone of 

high-angle .faulting along MilICr-eek . The south block, which contains most 

of the district's .known mines and prospects, has been depressed several thou-

sand feet : ~tratigraphically below the adjoining north block. 

Tha~rincipal geological _unit of interest is the so-called acid por-

phyrite ,of .-andesitic-dacitic composition, and of Tertiary age. Large bodies 

of this,-porph~ry exist in the Emigrant Creek-North Fork area and these bodies 

are intrusi¥e_.intoolder rocks, .which are comprised of volcanic flows, tuffs 

and breccias,. -probably of Tertiary age. 

Both .the porphyry and .the volcanics are locally rusty and somewhat 

bleached,. .due. in part to the action -of hydrothermal water, and in part to the 

weatheri ng .. of .containedpyrite • .. Silicification and disseminated pyrite were 

seen in .man~ . places, and locally diligent use of the hand lens revealed some 

minor .small . g~ains of chalcopyrite .and possibly of bornite. 

Thethtee principal areas are between Arrastra Creek and Emigrant 

1 Creek , :ion the .Mineral Mountain Drainage, and the North Fork of Six Mile Creek 

drainage.~ .Undoubtedly, there are other areas worthy of exploration, but the 

writer has- not had an opportunity to study them. 

INorman L. Deg~er thought that " .. . The Kv, Td contacts in Sections 14, 15, 
21, 22, 27, 28, 33, 34 in T. 6 S., R. 9 E . , and Sections 3, 4, 9, 10 in 
T. 7 S., R. 9 E . , should take priority." Written Communication July 12, 
1967. 
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B. LOCAL .GEOLOGY 

Numer,ou~samples wer,e examined from the Pyramid claims. The traces 

of copper, .on .the surface are not .discouraging. 

In .precipitousareas such as this, with a relief of from 5200 feet 

to 10,200 feet, weathering .is quite pronounced, readily oxidizing sulfides to 

sulfates. The .r,esulting metal .sulfates are carried away in solution, except 

for iron . (oxidation of iron sulfate leads to the precipitation of ferric oxides, 

and coupled .with .the .relativelyinsoluble quartz, gossans are formed). The 

metal-bear,in§ .solutions may not .travelvery far, however, before reprecipita­

tion occurs. In this way the metal content may be concentrated and rich ore 

formed • 

. If" the.metal-bearing .solutionsare carried down into the zone of ground­

water, conditions .alter sharply from oxidizing to reducing, since groundwater 

is generally deficient in oxygen. Secondary enrichment now takes place, which 

is contxolled .by the affinity of .the different metals for sulfide. Copper 

has a stron§ .affinity for sulfur, and copper-bearing solutions react with 

pre-existing .sulfides such as pyrite and chalcopyrite to give a secondary 

sulfides . ~icher in copper, such .as .covellite and chalcocite. 

In summary, extremely .rugged country, such as this, with its pronounced 

weather.ing~ .would yield few rich sulficf.es on the surface. Therefore, one must 

look for ' .indications of ore at greater depths, by observing gossans or slightly 

mineralized .ar.eas. Further .examination by geochemistry and by drilling would 

reveal the degree and extent of mineralization. 

C. MINERALOGY 

I~ . general, the rocks .consist of fine-grained andesitic-dacitic 

porphyries.,.. ranging in color fr.om beige to a greenish grey. The phenocrysts 

consist ofanhedr.al to euhedral .cr,ystals of hornblende, orthoclase, and 

plagioclase . In many cases deuteric alteration has taken place, making some 
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minerals recognizable only by their shape, as in the characteristic laths 

of plagioclase. Some rocks show an unidentifiable green mineral. In altered 

rocks these green blebs are partly dissolved into the rock, while in fresh 

specimens the green mineral takes on an acicular shape. Quartz and calcite 

are seen in some rocks. Mineralization appears to be chiefly pyrite, ranging 

from extremely fine-grained to cubic crystals about lmm. across. Many of these 

rocks are rusty, due to oxidation of the pyrite. 

Other rocks appear to be a ligh~ grey to pale purplish green silici­

fied felsite with fine-grained mineralization (pyrite?). Fresh plagioclase 

laths are seen in many samples. 

The other main type of rock is granitic to schistose in nature. 

Mineralization is not seen in this type of rock. 

VI. SAMPLING RESULTS 

Ten samples of representative rocks were sent to Northwest Testing 

Laboratories, in Portland, Oregon, to be tested for copper, silver, and gold. 

Low values were obtained, but undoubtedly, higher values would be encountered 

at greater depths. The traces of copper found on the leached surface and gos­

sanized areas is encouraging. 

Robert C. Kaseweter (1969), assays by Northwest Testing Laboratories 

Portland, Oregon . Atomic absorption testing is more accurate in the lower 

ranges of value than the fire assays discussed as follows: 

No.1 - Fresh sample from outcrop. It is a fine-grained greenish 

grey porphyry with crystals of hornblende and orthoclase (?). Mineralization 

appears to be chiefly pyrite. Rusty spots are seen - probably due to weather­

ing of pyrite. Cu, Au and Ag - nil. 

No . 2 - This sample is a fine-grained greenish grey porphyry with 

anhedral green blebs (mineral unknown) and phenocrysts of what appears to be 

orthoclase. Mineralization is seen and appears to be mostly pyrite. 

Cu-Trace (indicates less than 0.01); Au & Ag - nil . 
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No.3 - This light grey porphyry was taken from near a roadcut. 

Mineralization (mostly pyrite) is seen. The sample weathers to a light tannish 

beige colored rock. The white phenocrysts are euhedra1 to anhedral crystals 

of feldspar. Cu-T; Au-O.02 oz/ton, Ag-ni1. 

No.4 - This sample is a piece of float taken from a talus slope on 

the north side of the North Fork of Six Mile Creek. It is a mineralized ande­

site or dacite with cubic crystals of pyri~e less than 1mm across. Cu-T; 

Au & Ag-ni1 . 

No, 5 - This was taken from an outcrop on the north side of the creek 

downstream from the cabin. It is a felsite in gossanized material. Fresh 

plagioclase laths are seen and there is slight mineralization. Cu-T; Au & 

Ag-ni1. 

No.6 - This came from the same place as No.5. It is a buff colored 

porphyry with white euhedra1 to anhedral crystals, which have undergone 

deuteric alteration. They were probably plagioclase. Blebs of quartz are 

present, along with slight mineralization. Cu-T; Au & Ag-nil. 

No . 7 - This rock was a grab sample from a talus slope below a gos­

sanized outcrop. It is a light grey porphyritic felsite with white anhedral 

blebs resulting from deuteric alteration. The sample is covered by limonite 

and other iron oxides. Many small (less than 1mm) cubic crystals of pyrite 

are seen . Cu-O.05%; Au & Ag-T . 

No.8 - This was taken from the same area as No.7. It is a pale 

purplish green felsite with laths of plagioclase and anhedral green blebs, 

which are partially dissolved. However, some green minerals are fresh in 

fresh surfaces and are acicular in shape. Cu-O.05%, Au & Ag-nil. 

No.9 - Taken from the same area as No.7, this sample resembles that 

of sample No, 7, but more weathered, wi~h abundant limonite and magnetite (?) 

throughout. Mineralization is fine-grained and calcite crystals (about 3mms 

across) are present. Cu-T; Au & Ag-ni1. 
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No. 10 - This sample was also taken from the same area as the 

previous three. It is a pinkish grey fine-grained porphyritic rock with brown 

weathered laths, which appear to have been plagioclase. Mineralization is 

fine-grained and scattered throughout. Limonite covers the rock. Cu-O.lO%; 

Au & Ag-T. 

Lee C. Armstrong (1967), Fire assays by Crimson & Nichols, ' Salt take , 

City, Utah: 

Nine bags of chip samples were taken and submitted to Crismon and 
Nichols, Assayers of Salt Lake City, with the following results: 

Sa~ple Copper Lead Ozs. Per Ton , 
No. % : % Gold Silver 

1 0.08 p.15 0.01 2.00 
2 0.08 ril 0.01 Trace 
3 0.38 Nil Trace Trace 
4 0.44 Nil Trace Trace 
5 0.55 ~.05 Trace Trace 
6 0.38 Nil Trace Trace 
7 0.38 Nil Trace Trace 
8 0.38 Nil t , Trace Trace 
9 0.44 Nil Trace Trace 

No.1. - Composite of chips taken from outcrops and/or rubble at SO 
foot intervals for a distance of 1500 feet along and near the end of dozer­
cut trail, on October 9, 1967. Chips were largely of porphyry intrusive, 
although some rubble of volcanic rocks and possibly vein float were collec­
ted in this random sampling. The relatively high silver value of 2 oz./ton 
suggests that at least one of the chips taken from the rubble along the road 
cut was from a vein in the vicinity. 

Nos. 2 & 3 - These were taken from small cuts recently blasted by 
Harvey Count in the bank of North Fork Creek upstream from end of dozer-cut 
trail. Both are from more-or-less altered exposures of the intrusive por­
phyry. It is puzzling why No. 2 shows 0.08% copper while No. 3 shows 0.38%, 
although the chips of No. 3 were somewhat more silicified and carried a little 
more disseminated pyrite grains, some of which may have been copper - or 
chalcopyrite-bearing. 

No.4. - Random chips over an area of perhaps several hundred square 
feet of rubble and outcrop of intrusive rock and volcanics. Rocks here are 
slightly altered and have minor fine pyrite. The 0.38% copper value, as well 
as hand lens studies, indicate some chalcopyrite and possibly some bornite, 
which were in grains too small to be positively identified by hand lens. An 
old adit driven on a narrow vein of lead and probably silver mineralization 
exists a few hundred yards north of this sample area. Wall rock of the vein 
has disseminated pyrite and some bornite and chalcopyrite. 
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No.5. - Chips of vein material taken from dump of old working on a 
small vein. Galena was seen here in small, scattered areas. 

No.6. - Chips taken from slightly gossanized outcrops and float of 
porphyry intrusive. Minor disseminated pyrite seen. 

No.7. - Pieces of float with perhaps 5% fine pyrite. This silicified 
rock may be an altered part of the porphyry intrusive. 

No.8. - Chips from a 6-foot wide, iron stained shear zone in porphyry. 
With exception of this narrow, small shear zone, the rest of the porphyry in 
this vicinity is fresh and unmineralized. 

No.9. - Chips taken for a few hundred feet along a high ridge top, 
I 

which ridge looks quite brown and iron-stained from the air. The ridge is 
made up of the intrusive porphyry. No pyrite or other sulphides were seen, 
but the rock has disseminated limonite grains and castes left by ; the weather­
ing out of pyrite and probably some copper sulphides, as well. The assay 
value of 0.44 is encouraging. Perhaps, further work in this and adjoining 
parts of Section 6 could indicate a target area deserving of a drill test. 

Glen Smart (prospector 1966), assays by Abbot Hanks, San Francisco, 

California: 

Six samples were taken. Sample No. 1 was taken from the upper dump on 
the Galena Queen claim. Sample No. 2 was taken from the bottom dump on the 
Galena Queen. Sample No. 3 (D-l) was taken on Six Mile Creek about 1800 feet 
southwest of the Mortor No. 3 claim from a dump of an old adit. Sample No. 4 
(D-2) was taken about 2100 feet southwest of Mortor No. 3 claim from a dump of 
an old adit. Sample No. 5 (J-l) was taken from the discovery cut of Mortor 
No.1. Sample No. 6 (Y-2) was taken at the discovery cut of Mortor No.3 claim. 
The assay results of the samples taken by the writer, as assayed by Abbot Hanks, 
are as follows: 

No. Mark au oz ag oz pb% cu% 

1 Upper Dump .05 $ 1. 75 2.05 2.60 0.03 
2 Bottom Dump .10 3.50 43.20 12.00 0.63 
3 D - 111 .06 2.10 .65 0.60 0.12 
4 D - 112 .05 1. 75 .45 0.80 0.04 
5 J - 111 .01 0.35 .10 0.25 0.03 
6 Y - 112 .01 0.35 Less .05 0.50 0.06 

than 
Norman L. Degner, Geologist for Anaconda Mining Company, (1967) took 

four samples which were assayed by Black & Deason, Salt Lake City, Utah, as 

follows: 

/I Talus 
/I Tunnel 
/I S-4324 
II Mac D 

au oz 

Trace 
0.12 
Trace 
Trace 

ag oz 

Trace 
4.0 
Trace 
Trace 

pb% cu% 

None None 
13.5 1. 30 
1.2 None 

None None 
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Mr. Degner's samples were taken fr~m the Talus slope of the Carmo claim. 

His tunnel sample was taken in the adit of the Carmo claim. His sample S-4324 

was taken from the surface of the Carmo claim. His sample #Mac D was taken from 

the MacAdow claim. 

VII. ORE RESERVE 

There are no known ore reserves in the Emigrant district. The USGS 

definition of measured, indicated and inferred ore are as follows: 

MEASURED ORE - is ore for which tonnage is computed from dimensions 
revealed in outcrops, trenches, workings, and drill holes, and for which the 
grade is computed from the results of detailed sampling. The sites for inspec­
tion, sampling and measurements are so closely spaced, and the geologic char­
acter is defined so well, that the size, shape, and mineral content are well 
established . The computed tonnage and grade are judged to be accurate within 
limits which are stated, and no such limit is judged to differ from the com­
puted tonnage or grade by more than 20 per cent. 

INDICATED ORE - is ore for which tonnage and grade are computed partly 
from specific measurements, samples, or production data, and partly from pro­
jection for a reasonable distance on geologic evidence. The sites available 
for inspection, measurement, and sampling are too widely or otherwise inappro­
priately spaced to out ling the are completely or to establish its grade 
throughout. 

INFERRED ORE - is ore for which quantitative estimates are based largely 
on broad knowledge of the geologic character of the deposit and for which there 
are few, if any, samples or measurements. The estimates are based on an assumed 
continuity or repetition for which there is geologic evidence; this evidence may 
include comparison with deposits of similar type. Bodies that are completely 
concealed may be included if there is specific geologic evidence of their 
presence. Estimates of inferred ore should include a statement of the spacial 
limits within which the inferred ore may lie. 

Stephen E. Quayle, P. Eng . , Province of Ontario, Canada, wrote in his 

report of January 24, 1967: 

I state unequivocally, that the area contains more than one possibility 
of "making mines", however, the "Carmel" is particularly intriguing in that 
there are literally millions of yards of ore already mined. I use this ter­
minology to indicate that -- through the pressures of the snows, the attrition 
thereof and the downwards percolation of the rains with a concentrating action 
at depth, etc., large areas of ore bearing rhyolites-dacites have slabbed off 
and have been broken into crusher size material on the surface and with the 
fines drifting downwards to the bedrock. 

Norman L. Degner1 also mentioned large talus deposits and wide-spread 

sulphide mineralizations which might be of ore grade. But these deposits 

INorman L. Degner, B.Sc. June 12, 1967 
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have not been sampled nor sufficiently measured to establish their quantity 

and quality necessary to calculate tonnage of measured, indicated or inferred 

ore. 

VIII. PHYSIOGRAPHY 

A. TOPOGRAPHY · AND . DRAINAGE 

The Emigrant district has been deeply carved by glacial action; conse-

quently, it is extremely rugged. It is entirely above 6,000 feet in altitude. 

Unbroken slopes rise abruptly from the narrow valley floors. They culminate 

in ridges and spires 10,000 feet or more in altitude. 

The region drains northwest into the Yellowstone River by a series of 

mountain torrents that race along the canyons and gorges of Emigrant, Mill 

and Six Mile Creeks and their tributaries. The rugged terrain1 may be an ad-

vantage, rather than a disadvantage, to open pit or combined open pit and 

underground mining. 

B. TIMBER AND WATER SUPPLY 

The area generally is heavily forested with lodgepole pine, fir and 

spruce up to an altitude of 9,000 feet. The forest cover above this level 

rapidly diminishes to scattered clumps of gnarled cedar and fir. Deciduous 

species are common along the main streams at the lower altitudes. Most of the 

forest areas contain stands of commercial timber suitable for mine-support and 

general construction . 

The region's water resources are adequate to meet any anticipated com-

bination of industrial, agricultural and domestic demands. Only a small part 

of the persistent year-round stream flow currently is used for irrigation of 

the lower bench lands bordering the Yellowstone River Valley. 

IJohn B. Cook, "Open Pit Mining in Mountainous Terrain", Case Studies of 
Surface Mining, p. 116, A.I.M.E. (N.Y. 1969) 
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X. CONCLUSION 

It is the writer's considered opinion that the expenditures for explor-

ation recommended are fully justified and more likely than not will delineate 

one or more copper porphyry mines in the Emigrant district. 

Dated this 22nd day of December, 1969. 

~;;,Y~~ 
Robert M. Kaseweter 
B. Sc. - Geologist 
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E)$(ON COMPANY, U.S.A. 

November 7, 1973 

Summary and Conclusions 

Re: Emigrant Gulch Prospect 
Park County, Montana 
Project No. 3454 

EXPLORATION REPORT 

The Emigrant Gulch prospect was mapped at a scale of 1" = 500' and 255 
rock chip samples were analyzed for copper, molybdenum, lead and zinc. 
Mapping, sampling and examination of all previous records and drill core 
delineated two possible areas of interest: 

1. Noble breccia pipe (T6S, R8E, sec. 36, elev. 6800') 
Basic Metals and Noble Resources have drilled 14 holes in and around the 
pipe. Based on all work to date, the pipe contains an estimated 1,700,000 
tons of .41% Cu, .81 oz/ton Ag, .39% Zn, and .18% Pb. A possibility exists 
for similarly mineralized rock at depth. 

2. Color anomaly (T6S, R8E, sec. 36; T7S, R8E, sec. 1) 
This area may have potential as a porphyry copper target. However the 
deposit would be deep and would have to be mined by underground methods. 
In addition, the grade would probably be less than .5% copper, which is 
too low to support an underground operation. The target appears to be 
too deep and too low grade to merit further work at this time. 

Introduction 

The Emigrant Gulch prospect was submitted to us by Noble Resources who 
had entered into an agreement on the property with Basic Metals, Inc • . 
Prior to beginning summer field work, the drill core of Basic Metals was 
examined in Salt Lake City and the prospect reviewed with Fred Reisbick, 
a consultant for Noble Resources and former project geologist for Basic 
Metals at Emigrant Gulch. Reisbick and Exxon geologist visited the 
property during May and examined the mineralized areas. 

Exxon's examination of the area included the following work: 

l. 
500' and 255 
molybdenum, 

The Emigrant Gulch prospect was 
rock chip samples were obtained 

lead, and zinc. 

mapped at a scale of 1" = 
and analyzed for copper, 

2. The area around the Emigrant prospect (primarily the Mill 
Creek and Six Mile Creek drainages) was examined in reconnaissance fashion. 

A DIVISION OF EXXON CORPORATION 
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Duval personnel requested th~t Exxon do no work on their claims and, there­
fore, detailed information was not developed on this portion of the prospective 
area. 

3. Thirty-seven stream sediment samples were taken in the Emigrant 
Gulch area and in the Gallatin Range to the northwest. 

This report is a summary of work performed by Exxon Company, U. S. A. and 
supplements the detailed report of J. P. Rogowski of Noble Resources covering 
the Emigrant Gulch area. 

Location 

The Emigrant Gulch prospec~ is located in Park County, Montana, about thirty­
five miles by road south of Livingston. The prospect area is 4 miles up 
Emigrant Gulch from the town of Chico via a road that leads to the breccia 
pipe at 6800 feet and continues up valley to the Duval claim group. 

Regional Geology 

The Emigrant Gulch prospect occurs near the northern end of the Beartooth 
Mountains, an elevated crustal block of PreCambrian crystalline rocks (see 
index map.) Early Tertiary volcanic rocks, known as the Absaroka volcanic 
field, cover a large area in northwestern Wyoming and southern Montana, 
including the southwestern part of the Beartooth uplift. The volcanic rocks 
were extruded from many small vents and fissures and a few larger volcanoes. 
Several vents with a number of small intrusive bodies are commonly clustered 
together to form large extrusive-intrusive centers. Intrusive bodies include 
small stocks, necks, laccoliths, dike swarms and sills. 

The eruptive centers trend northwesterly and comprise two distinct belts 
(index map). The Eastern Absaroka belt includes intrusive centers in Sun­
light Basin, Crandall, Cooke City, Independence, and Emigrant Gulch. These 
rocks were intruded along the Cooke City lineament, a prevolcanic zone of 
faulting and downwarping. The Western Absaroka belt comprises a similar 
belt of igneous activity southwest of the Cooke City zone and passes through 
intrusive centers at Kirwin, Ishawood-Stinkingwater, and Sylvan Pass. 

The Emigrant stock is the largest exposed intrusive along the Cooke City 
zone. Major structures which converge in the vicinity of the Emigrant stock 
include the westerly trending Mill Creek-Stillwater fault zone, the Cooke 
City lineament, and the northeasterly-trending Deep Creek fault which has 
downdropped the Gallatin Ra~ge northwest of Emigrant Gulch. The exposed 
intrusive centers of the Gallatin Range are smaller and less numerous than 
those of the Beartooth Range, although others may be buried under lavas. 

The Emigrant stock intrudes PreCambrian schists and gneiss in lower Emigrant 
Gulch and Paleozoic-Mesozoi c sediments are exposed by faulting in the Chico 
Hot Springs area. Only Tertiary volcanic and intrusive rocks are present 
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at the Emigrant Gulch prospect. 

Local Geology 

The Emigrant prospect is characterized by steep, knife-edge ridges and talus 
covered slopes. The area is an intrusive center and the rocks are a complex 
mixture of hypabyssal intrusions, welded tuffs, and fiows. Even the same 
rock type varies texturally from one outcrop to another. The approach in 
mapping was to divide the rocks into several general types and it is recog­
nized that textural and perhaps compositional variations exist within each 
category. Each of the rock types is described in the legend accompanying 
the geologic map. A brief summary of the geology is included below. 

The oldest rocks in the map area are andesite flow rocks and fragmentals 
which cap Emigrant Peak and form the steep cliffs east of the breccia pipe 
in section 31. The rocks are often interbedded with fine-grained sediments 
and show signs of water modification. Andesite fragmental rocks within 
and adjacent to the color anomaly east of Emigrant Peak locally carry pyrite 
along fractures but are massive and unmineralized elsewhere. 

Several varieties of latites and dacites postdate the andesite flow rocks 
and fragmentals. These rocks are extremely variable in texture and composi­
tion and occur as shallow intrusives, flows and welded tuffs. The latites 
and dacites contain only minor pyrite except in the color anomaly on Noble 
ground (T6S, R8E, sec. 36; T7S, R8E, sec. 1). 

The most important rocks from an economic standpoint are quartz monzonite 
dikes and intrusive rocks (QMP, QMPB). A coarse grained quartz monzonite 
stock crops out on Duval ground and was intersected less than one half mile 
to the northwest in AMAX drill hole 1 at a depth of 1293 feet and continued 
to bottom at 1505 feet. Both the drill core and outcrop contain widely 
spaced fractures coated with secondary biotite and chalcopyrite. The quartz 
monzonite .in AMAX hole 1 is estimated to average less than .1% Cu over the 
interval 1293-1505. Some small orthoclase veinlets and associated chalco­
pyrite were noted in outcrop. In the Noble claim block no quartz monzonite 
intrusive is present but several quartz-eye monzonite porphyry dikes (QMP) 
contain chalcopyrite on widely spaced fractures «.1% Cu.) These dikes 
could be offshoots of a buried intrusive. 

Geochemistry 

Stream Sediment Survey. Thirty-seven samples were taken from drainages in 
and around Emigrant Gulch and in the Gallatin Range to the northwest. The 
data show that the Emigrant Gulch drainage is by far the most prospective 
area for copper mineralization in the general vicinity. The best values 
were registered in the creek draining the Duval claim block (1930 ppm Cu, 
27 ppm Mo). 

Rock Chip Sampling. Two hundred fifty-five rock chip samples were analyzed 

, . 
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for Cu, Mo, Pb, and Zn. Maps included with this report show sample locations, 
geochem values, and geochemical anomalies. The best anomaly in the Noble 
claim block is just east of Emigrant Peak in a very conspicuous color anomaly. 
Copper values run as high as 5050 ppm and Mo values range up to 305 ppm. A 
crude zonation is present with central copper and molybdenum and peripheral 
lead-zinc mineralization. This crude zoning pattern is present at the stock 
on Duval ground and around the color anomaly on Noble claims. 

Geophysics 

Two I.P. surveys were run by Hewitt Enterprises of Salt Lake City. The first 
survey in 1969 consisted of three lines with 100 foot dipoles run across the 
breccia pipe. Good anomalies were registered on the two lines over the pipe 
but line 3 over the proposed western extension did not show an anomaly. 
There is a possibility that the I.P. did not penetrate the overburden but 
more likely indic~tes that the western boundary of the pipe does not extend 
far beyond holes GW 5, 7 and B. 

During 1972 Hewitt ran one BOOO foot ltne of loP o along Emigrant Creek using 
1000 foot dipole spacings. The best anomaly is located about 1500' south 
of the breccia pipe and Hewitt estimates 1.5%-2.0% sulfides in the anomalous 
zone. Several quartz monzonite dikes are located in the vicinity of the 
anomaly and contain up to 2% sulfides, mostly as pyrite on fractures. 

Additional loP. is not warranted at this time as geophysics would not signifi­
cantly improve a drill location. Also, ubiquitous pyrite and deep talus in 
the area make it difficult to interpret the data. If drilling produced 
encouraging results, deep I.Po might be useful to delineate extensions of the 
mineralized zone. 

Mineralization and Alteration 

Breccia Pipe. Almost all previous work on the prospect has been done on a 
breccia pipe located at the bottom of Emigrant Gulch in T6S, RBE, sec. 36. 
Basic Metals and Noble Resources have drilled a total of 14 holes in and 
around the pipe. A summary of drill hole data and a plan view and cross 
sections of the pipe are included as part of this report. 

The breccia consists of silicified, sericitized and locally argillized frag­
ments of latite surrounded by a vuggy matrix of quartz, sulfides, carbonates, 
and rock flour. The upper 300 feet of the pipe is the best mineralized and 
contains mostly flat breccia fragments aligned at an angle of 45° to the 
core axis. Fragments are usually less than two inches in the upper part of 
the pipe but become increasingly larger at depth in the less well mineral­
ized parts of the pipe. The flat, aligned fragments suggest a collapse 
origin for the pipe. Total sulfides average about 5% in the upper 300 feet 
of the pipe and include pyrite, chalcopyrite, sphalerite, and galena. Brown 
carbonate (manganosiderite 7) is very abundant throughout the pipe. 



z,:' - " I ~ ... 
. ~~ ... I 

. ' -~:e,,~ . \ 
..,;,\}N ~ , 

" 

\ ' " 



Exploration Report 
November 7, 1973 
Page 5 

The tonnage potential of the pipe was reviewed using the following assump­
tions: 

1. The only well defined pipe contacts are located on surface just 
south of hole GE-I and in angle hole EGN-2 at 297 feet. 

2. The north contact was arbitrarily drawn through hole EGN-3 because 
the lower grade mineralizat ion indicates close proximity to the contact. 

3. Holes EGN-5~ GW-4 and GE-3 are outside the breccia pipe. Contacts 
adjacent to these holes wer e drawn midway between barren holes and the nearest 
hole in the breccia pipeo 

4. Because the grade is variable, all assays were averaged in the 
upper portion of the pipe ( see drill hole" summaryo) Holes GW 5, 7, and 8 
are so close together that the average grade may not be representative of 
the entire pipe. The surf ace area of the pipe as shown i n the sketch map 
is approximately 64,000 square feet. The average depth of the mineralized 
zone is 333 feet (average of intercepts in GE-2, GW-8, EGN-3) . These figures 
indicate the presence of approximately 1,700,000 tons of mineralized rock 
averaging .41% Cu, .81 oz/ton Ag, .39% Zn and .18% Pb. This is an est i mate 
and a shift of the breccia outline based on more data could significantly 
increase or decrease the tonnage. Drill hole EGN-3 intersected .13% Cu from 
1130-1143 and more well mineralized rock may be present at depth. 

The Peter Pear breccia pipe (T6S , R9E , sec. 3l) is similar 
but has more sphalerite and galena and less chalcopyrite. 
pipes are peripheral and northeast of the quartz monzonite 
Duval claims and the color anomaly on Noble ground. 

to the Noble pipe 
All the breccia 
intrusive on the 

Color Anomaly. The color anomaly in the southwest corner of the Noble claim 
block is a permissive porphyry copper target. The area is the center of a 
previously described copper -molybdenum anomaly and at the present level of 
exposure is approximately 2500 feet long and 1200 feet wide. The zone contains 
pyritized latite ~ dacite ~ and andesite with prominent iron staining which is 
mostly jarosite. The volcanics are silicified and argillized and locally 
contain mineralized quartz veins and fractures (2-3/ f oot) with chalcopyrite 
and minor molybdenite miner alization. These mineralized zones which cut 
the altered volcanics are n arrow «30 feet wide) and would average less than 
.3% Cu over any given ten f oot interval. Secondary cove11ite is of t en observed 
coating pyrite or chalcopyr ite in the vuggy, altered volcani c rocks. Ortho­
clase alteration occurs locally adjacent to chalcopyrite veinlets. 

The area may have potent ial as a deep porphyry target. Favorable factors 
include 1) Cu-Mo geochem anomaly 2) per i pheral brecc ia pipes with Pb-Zn­
carbonate-cpy mineraliza tion 3) Possibility of a quartz monzonite intrusive 
at depth is indicated by quartz veining, chalcopyrite-molybdenite mineraliza­
tion, orthoclase alterat ion , and numerous quartz eye monzonite porphyry dikes 
in the area. Alteration and mineralization are simi lar to publ i shed descrip­
tions of the Kirwim deposit in Wyoming. 

Several negative factors make the prospect marginal : 

.'. , . 
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1. No chance appears to exist for a zone of supergene enrichment. 
2. The steep walled canyon would necessitate an underground mining 

operation. 
3. Based on our observations the grade would be low. 
4. Copper values in AMAX drill hole 1 «.1) do not enhance the grade 

potential of the inferred intrusive beneath the color anomaly. Amax drill 
hole 2 tested the periphery of the color anomaly (S30W, -50°, 1582') but 
intersected only trace amounts of chalcopyrite-molybdenite. The hole bottomed 
at an elevation of 6800'. If a large pervasive zone of mineralization does 
underlie the color anomaly, it must be 2000-3000 feet deep. 
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HOLE FOOTAGE 

GE-l 5-37* 
GE-2 35-3~0* 

370- 17.9 
G.E-3 

0 GW-4 ;..., 
O'l GW-5 10-238* cu 

' (:Q GW-6 No core 
GW-~ No assays 

t GW- 15-360* 
J' GW-8N 360-720 

O'l 
CD EGN-l No core 
0 EGN-2 40-297* H 
~ 297 - 360';:' 
0 EGN-3 29~400* . O'l 
CD EGN-4 No core p:; 

EGN-5 
CD EGN-6 No core r-I 
.0 
0 
Z 

*Interva1s used in 
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DRILL HOLE SUMMARY 

T D Cu% Ag 
(oz/ton) 

Pb% Zn% 

37 .34 .61 .50 .33 
817.9 .39 .87 .21 .26 

.12 .23 .04 .12 
2~0.6 No assays - tt cpy, sph Total S= 
2 ~.6 No assays - tr cpy, sph, gl Total 
23 .45 1.19 .32 .62 

192 .4 ·visual estimate 
.70 .87 .02 .70 

726 .10 .23 .09 .14 . 

403 .37 1.10 .23 .15 
.17 .55 .09 .09 

1143 .15 .27 .17 .22 

No assays - tr cpy Total S= 1% 
/ 

calculation of average grade of breccia pipe. 

.5% 
S= 1% 
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ir(,rtl ;.IJi'cr'., ri(J~·, t to\i)flltil,lJtt: tlli~ 'tV,f'fWtl IOt,t "t lHli' till,a m l(}r(1i'Jl{~fttn PrCv; :'I,,'. • • 
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D. ~!~:I.~~/:rX , ;,f .'::- illll lJ(jr,'I/tj,~!~:~ , drl ('j il" ~/rith,n ft;fJl.Jr.}jt"-:.j~ ihJYvt' '(Jt IIrt ! II, "~ ~ 

" tJrir"1 tI,,! trmfl :'~rtJ ()r, ~il.lI,.,. d.rdl r/'(·"j /l't l ~:-d(j l;'v(jr to r~~J y(,r orw" " II , ~'tr(/r;; h (') ( titl rtf 

(,f;r til i,;rj (;~ ,p;,,~ I II' 'III ti II t~ -1, 11: 11 II ,t,tn' ~ I nil; t~ . (JIlt.! flu 1.1 n(',~ (jj (,if ·f}!.f ( '/O;'; '(lff';1(; tl "" ) ,h" 
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Costs nf oDto inin J SUcl, (1 ( ;, j iti~)l lId "i . · · . lr(l ,.; t~ owl (: C~ r~ 'i;~;f;/ II ; 'j WI" r tl !~ n,)~,~ i' .~; i'J ':'1 ~) i,,' t ' " 
. ~ ' . .. ... ," . .' ' ; ,. , ... \ . 

l;ran1o\!iu t,;I, \,Irc,II ·. I!'" Qxnrd~~ ' (;f rLo O;)ti "" ,, 
. . .: - . -. ! . . ' 

by r~uYN I Soller ~Ir(j II Inrtl,witll (1)0 (~ r: \J'O, '-f,.,t:J , ':(In ~1' ~ fp riv'ir - jtlt() f,} :'tc row wlH, ' th , 
.', . 

. -,. li~}j'·~ j tl r.tfte r r(} f~rro) to l1~ '- , . . :~,: .: '. 
___ • __ _ • __ ~'-- ________ ~ ""_' ''''' '' ''''' ' .. . . _ , _ ....... . ..... _ _ • • _ ...... _ _ . .. • " , f'" 

intere.;t ill thq Prop~rty to r,u)'cr. , , 
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/,cont iri~tructi(,rr~ '1,!tI'in ~'; fc)rll. II. ~ terr,',-r. -·;';r 't~,ocf,r;;r(~;0f;r) ;" $ i~ t(J;~, 't vJit-h t hl) tcr;'15 

on(; nr,o-half f:., Sellor. 
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'. ' ·,. r . '~: ' , ; :,', ~ . ' 

,::.~ ... ' ,. . , . 
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r(A tf,f) rIJr(1(;!i1',} oftlli s A~J ro (JrTI() nt I tl lotf,l rf11, BOImdory. 

. ~ , .. 
" . :., 

M ir;t~rc~t~ in lun ;i ~, oVl.,c .l or L,.,rQo;'·C' acqtJi;'(ld / ' b yt)it"~r :'fX;~ tY ~:.~ r'o~('!, ih lldditk,rl -
. ' .... , ' .' 

. .' ·.0 ' 

.... ::.- .;. , :, ... .... . 

p(Jrry at on/, ti n l~ <1urir •. :.J tho tI-:rr1l , / thi5 ;\~'., roc rn (: flt , 5 !Jd ·l · purty · ~ hrdUr,'lrILwi:: I\ · 
.: .... ... . . ,'. " 

" '.' " 

n~lt i fy th~ othn( rmty j n VIr; Ii no, '~n ~~~ j bi ri,.! (lac.:h '~ ,~ cI i,: r. (} l~ tl d(l ry I nt(JrO :ii I . wI )NO~IO(lf' 
" .. :, 

tLo (jt~'f!r party !i~,(dl ',(ly~ tho ri G ht· o ~ i'I'!; r;p ti l.,ntoCl ~: -b(to hl:;VO' ony'·c:.'r ;JII nf th~ 
.. ' ,I ' . f • • 

. ' . ' . . '-,\ : .... 
Boum':,;ry Intef{),,-t:; n,(J;~() (J pnrt nf tl'l(J ' rrr~ JJc- rty O:i}IWU>ih r,rcc ific(J ll y _ ~}O~ .::rjhvl in -
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hhjj-,jt A. 
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(::l.plomtir)n of the PI'r;port/'i r.Hld 5(l i ~; !'{) rt ~· ~i, r:dl ' 1'-'~'; ,t it j (JC; . t(1 f'()~:nvo/ -~<:Ii :Jc'O~h pril'A 
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tn any dis ~ rjbution of I" !ot Profit. 
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I'" .IYM i,1:;dl ~//;JI' ·ul',rm ', ~;r; jll. ;~ ,j;rod h~/ it i, '. ii', 
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GIlI')I',di(:",~. 'T; II.,~ PIc., r!l~II ·:/ ",ril" : til" It,iti,rI { y. plf;.ro/iOIl j'/.II i'~ ;{ ' m ~! 'ih,,11 ~Jllr,,.,,, "r., /I()P ", 
.' 

.. ) 
'~II,\I"'~j fr'JII, (IllY ('(.1 dill;"''' t( , II!r,:,,;,·, IHWll tllo I'rop~"I )'.: i~, th 'ft '~)vm;~ (,I "'MrGl~,; t::: 

. . " ,,:' ',." ', '. 

tho Opt'j(II!, hJ ;l I'" -,Llril !,":' 111,"t'7"r'{f(~ "III f! y. ;'1 I') II 'It!.: jnt; uri~rI rl~ if ;,., it~ ()P~((,d;vll oi 
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3. Toxe5. Buyer "holl po)' 011 toXC!), ' assessment;, oncJothcr cov~':nm?r~tol , 

charges imposed up0n the Prc.,pcrty followinn tho exc'rciso of tho ,pption.," Tho Soller 

and charges which Seller may receive, If tl.e t~rrn of this Aweemeflt is in effect for 
, .. 

or:llya portion of any tax period, [)uyor sholl boliciblo for i'lnlytho applicable pro 
; , 

';. : 

rota share of ~uch taxes, ossessments, and chargrs. ,:~~u~,c~ shal'hci~e thedoht to 

contest in tho courts or otherwise in its own nom~' or in ' tho ' ~arno of Seller the vali.:itty' , 

or amount of ~ny such taxos or assessment:; if it cJ~ern's thosomo u~ll1wful, unjust i,:-
unequa I, or excessive or to tako such other step~ or 'proc'oedings as it n'.~y de,em" 

I , 

necessary to secure cancellotion, red~~tion, ' reqdiustme~t, or equalizatic.n thor'eaf. . ' 

before it shall be required to pay the same. 
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TIME, MANN~R, AND EFFECT' ".: : 

. " " : " ~ ' " . " . 
OF EXJ:f<CjS~ OF PURCHASE OPTION 
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A r, I II I 'C' ~ 10"" I • , ' I P • Juyer s 10 1a'/F' jlla .JpttC'n to pure, lose a rJ ,1:, IrItcrest ,n toe roperty ' 
t,'" . 

.. ' . . " , , '-

in considt.:!ration of the SlJln of S200, 00.0 'to' be paid 'in ar";1Ual il',stollments :'of $50,000 
,,; . . ar,c.: the prol;lises, conditions and covenents herein ,contaInod. Sai~: Option may be , " I , ", ', ' • 

.' I 

'exercised by puyer by ~livin~; Seller written notice of tl,uye~'s decision to exercise , .. , 
' , 

t,~e Option at any time during tLe Initial 'F;xplorCltion Pcri~d, together:wi'th ca'sh 
• '_ . • • '. • '.. ' •• 0 ' 

: . ': . '. . ,.; .... payment to Seller in the omount of S50,OOO~ " Tha effective date of'such exerciso 
' : . . 

, , 

. " ~ : 
~ ;; •. , • I ," 

Immediately upon the exercise of tho Opfi6n ' b~ Buy~r', Sc,ifcr ~h~'II.fort~.with \)x~c~to, 
make an:J del iver to the J:sc;ow Ago~ t qc;o({a~~': s;uff;Cic~ f\ici~~ i5 a~'~ ~~;;9I1';~ant5 ~on-: \. :'.f _. ,' ." '. ,': , . :. ' • . "-.. . 

",. ':','" -. " . 
veying a 60% interest in the Property t~ lh:yer. ' : ',:', ":,' 

, , 

U. Buyer will make payment to Sell ~,~ of ti~'o r~mqji)in9 $5.0, 000, ji~sto IIrnonts on: 
.' ' . . ~ '.,.' , "I ." .: " . ' 

the first; second, and third afl~ivers~ry ,d~~~s'~f th~ 'exercise (i tl ~~ " pPti~n~ ,:, Tho period ' 

hc:m exercise of the Option until payn10nt of the, fined il i~tc.; llmq ll't is r(; ferrcdtohorl)io I 
, • • • • '0 ~. . 

" ' 

~ '. ' . 
liS tile "Developrnent Period." TI,e ri~Jllt of Soll(;r f(III ()Vljn ;~, ' r~lymc l~tt~ : ;t ~,:f :tll~ ' (i"(11 , . . . \. . , ,' , ~. . ~. ~. " 

imtl1lll11(!111 slll1 'll ~()II ~jisl "f tllo ri~ ; ,.t ;0 ,.~ r: (; j '/o' 0 ~ l l(' ; r .) of " 'I"ct 'Prolil ~ lt ', (J ';:',!ru:,~' tc~ J ' to ', 
.,' . 

, \ 
them pursuant to the terms CHId condit;(ln~ of PCl ((J~ffa~J,s III ~ (lIl d III F (l thi ~ A ~w)c-

menT, whic:. te~rns ClflCJ (x"'IC'ition~ !;i-,(d I :;I~r v iv o 11)(\ "/r:rc i~ : ) 0: din Opf'ir, !I, 111'1 ' 1 to , . 
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t).>'rlrindic:,n, rl 'JV(llr:.,lfrll'l',!, "';";'1'" 1)(1 ! ,l\url.ftHIIO Opor(~tl()f)§. · DU'rlf11'lthtf r'Jtlvttl" . 

O()f'It.Hd Pf1 1 if~(; i',uy"r wi II ptl'~'HiI '",11",. wilh rIIIClrtr)tl;i ;· 'f1'·r:,~.;i )Gjnl ~t[ltl1il;t.H ·'t~;!f;t(111 i':'ij : 

t • ~ ° 

will P'M(~'''' In t~t'1""', il1Wlilill~), '111 '1I11'jnf.1(:lI~uytJf." prt:lfJl'Ol'O foj' d~v(llf,iP"I!IJ'lt . 

CHI,I r pl1r.-rf iml (",: tl.(i P'''I'''' !.y, n ~'III",.fHi' of f:uyfjr'~ ~xP~ .,·,(jll'n()~ t~ dC/t(1 r.irl>!rj 
I ' o · , 

0'" 

. , 
will "'1/ Ii f Y II,,· J' -,U, ',,// A, 1'" d II, ,1,,1 i 'ltll 'to l' IIi'M t'lw ir,f;tnJlri(:rrd:;, or cmiv~:IO"t;if W'I':: 
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, - . 

~: .-!,.' 

(II,d ""'~'f,l'1~t;. l'i"II,).J~, LtJt "I'I) rllil lilflitod t(1, eo;t5 una ti%,~'~r-, ~~~ rtiluHrl;)t(J lo~,dll ~'I, 

'7y~,I;,"'''irJr\, ri" ·,,, lli f'III1,rr!, I)/(,I"ilu';(;ri t rOYrI,fJ;',t§ lIndor Pur(JW(.Iphb II C, II D, !.Inti 
~ .,. 

" ( j I ~''''Hi,,~, '/I/'(JW., ylf,r,1 ,.;r,fI',~'udk/n C(;5f§, (jfjtJlpr.(lont, l~ (Ah,FrI;;;]~ i;mlOflt~, 

I'J;-:I;1~ r.f 1111 I '. i"i;~i rt<tlllli'''J tli II :r} "'P(jfQHOf, of tl,a p((;r1ftrt1((lth~r t'Lor~1 t(;lAIJ~ ImOf; .;tt ~J 

r(,Ij~(HILly ir,t;II(fWI 'H,(j "til il,,/1,,;,If1 '0 tLfl fjr,p/owtkfl, ' t"!tlvn/G('Irnrt"", (Jxplo/tofioli, 
" , .. ' . ' 

. . , , 

i" w .,; u ,rd'II,t',t-, vtiiL !jlll,,.,,,,II; fI', r,t'1! ,jHd t:u;r; r. /II(,till :j pr;'ldpl~j, 
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E • . I.!~ ,tt.:~.~~,,! .. ~~ .r , ~~:II .f )! wilL '> l'Ii, " 1'( .'rt! ~: !f.~:!~J! ~!~:·., >~H(1r Illuy ~lnGt f'o ~11!'jrf1 
In Not P,/Ail :. 1(, tlw '-',.-,1,,,.1 I,t ,JI)" . ,",..,,1/11" Ihrtlll.tid hCJrrt 'thtlIH,'lo of rrl'ft~ 1Ii1""'d 

,.\.~ 
:~ . , 

,:. " ...... ,:~;~ 

bo 'U,ICW,',(If '/ ~.I/It/ ncl~(;lIy i"(IIr,,.,t! I,y lIuY(1I' foll(lwlllO tim (~(')f. ldu§IrH' or .t:·IO Dt1vt1I .. ··. 
. . . 

of ttl\') 10"" "i'n,.""JitlJrtl~ nor.(l<,-,"'Y In dt)vtJlC)p tht.1 Prr,porty and shed I Furnhlt $t;!lIor ' .' 

wit:" (J C()py 11 ','1rtwf, St,l"1!" ~,I,("ll.tll/ft :W dt1Y§ fnllc)wfnu rtJco'jpt cA §uch qunrtc;rly 
I .: .. ; '. ,... . ~ '. 

ll(Jlr:')rllonh j'l which 10 poy to htJYtJI" (III urntlunt f.lql:wlitiU 40,}{, of wid tote,l t;t;t,pt1M1Htw·M, . 

, .. 

h. ~~7~.~(!VtHy (d. (')I~lIir~ . .s:~~?t:!!'~~~~i~~~!~;~~~,J.il!tl1!'-=, AI ~~J(; h tlm;j m 

t·~"t I'lOlih, "., .Iuli"".! "I"lv", 11111 Ilt~It(H(Jlod from' th(}"§l)lo CJf brtii : min~d ' fmrr, I~'" 

f'roporly, i;uYl1r ",h,,11 L" 1)111;11,:11 II) r('f~(,jVft an ,;xtw 209~, ' of Not r/'fJf/t~ until ~uGh 
: ~ . 
: :. \·f 

. .' 

time (J~ Ilt f) ''lI,,1 f,(ft(JlJllI ItH.fl'!tll"'; by hJyor (((.1m ~(Jld (j~tro '/,0% of ~("1t I'roflt"~ 

1j'(lu(Jl~ 1 (j()'i: . (,( 11111 I:(".h rrnd ''''''p~''~''j wlvnnc"d by r,1~y(;r for o~plnr(]tffll'l, e)(;v(110prnm1t, 

(lnd n~pl(;itllli'llI of til" PI,.,ptHtl' r1f/finU 11'0 r>f1VoloprMrltPorfO(/, . Durfn(l th() tim!) it 

tllIH:~ for CUYf.lr In rr)r;OVt,~r ~(Jjd C(,~.I .. ond ()~pomM·, "ftl(}r!,ro~o, . 501lM wlll. ffl.r.olvo hnly 

=W';!., of t' /",f ,>roril':', w,d tuyt!r Vlill r()c!oj·/(j [J()/~J.1'I1(lf(;~lrttl r, Sullm ,will ho lH"ttitltl ~j 
, : 

t(J" rW;(1;Vf) -10"~:, uf t··lr;t P,fJflh (HId I~uyor 60%/ ., .' .... <" . .,,:';:./ .' :.'!" . ;': . .' . .' .. 
.. ,'. . " ,". ',. ," ~:. 

F. Jr,fr,r(d (,r ~"II'Jr Wllttr/ut C.:!Jtjitol fJmtlcJrl!'ltior"~ ' 5(,lI b f~ '((J y ' ~l~(~t to 
" ..,. ~- c ...... '" .<1 .1" " " M._ .... ....... :., .. . ' "I ·,· ..... I .-· ....... L~~.-~~ ...... ..:;.~:.:......-:t".., .:. .;. ... .:~ •• ...:.r. "I.,;.-4-JP ~-' ..... ' • • " , 

1 . 

rr)u,jv~~ ¥r~J of ' ·1", Profjt~ without r~;rtjGlfJutli·, [j 'ft1 c~;f1It{j1 ~;r)·(1·, :lt~lIfi.ir(J~ §ubf()Gt " 
,... .' • '.. ~, .' M·' • • 

. . . ' ..' " ";\, 

h(NlfjW;r, to Ihr; rifJht of HUYM tt:; rec6vmemt~ (lI1d. (,txpon§o§ ndvoncod durln{J HIt) 
. ',. '. '.' I', I 
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J,,' D(l'lf}klprm;nt PMiorl fwd on ndditiowl tlfJJtJi.mt (I§ 'p~ovjdftd ~;(j r~1 'JI~Clftl)/~ " .:' .. , 
'. "-

1. ~0~!~.~1~~~~J .t ~. r!.f! .. ~~.r~:!!l~1~p .. l:.:!!.!.N.,, !:l~~~Y~~ .: ,. /\1 \ ,r;o?f'§ (m~~ , M~w,m~§ . 
rr:lfJlinn t() 11·,'1 d"'V(~I(jprflf~"'1 'j/rjlrJjt(~tI(,~~ .. ond.()r t;mt~·on (j.~ tl Hj Pr O(1Mry follt,VI1" {J . 

t I." Of ,I If, I (Jf,,(lt),., t Pm I (),f d,," I I Jt') b'Jrrlr:t ' ,;'y' 'f!uYlJr >. ~,r.:; 1Y( ; ; ·~ ~ I IO II . ~l ;I .l/II 'j t io . ~~ (111 M ' 
. " " M·' , 

. , / 
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. :: ~ 
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Prc,pt1rry, nIJ}"H 6"1,III.lN ,.".1111"" III I'tt"ttlv(1 flll ' ~?;or.tW tO I
:," ~.1 fl,: jt1;.r'(itfh~ ' u,'rll 

'.' 

., . : 

. , 

~lIdl tlrnt~ m lioN lobi 0"11111". ',"1' , V,.,IN, : 1,'1 i~ II:,IM (rOf,) ~o l d f.I~I~GI ~: ().!~ ~ .·d' r!M : " 
, , 

I' 

. . : 1' 

'.' . 

Plvl i'~ fltl')(lh 
,. P _ "..;·.1. ' . ' "'to ... ". . , r ' ~I-

'. ' of 11", e (J~:~ tliid {!~f"tll'~tH OdVCJ"H] ;~d .Ly ;!.IJYt1r .. ' 
'. ~.. . . ". . . . . 

rtA ~ll.~, I( J r(lticm, ,,It.:)'/,,,lnprllrllt, 01111 ; ",."drlilldlem (IF tlw r~l'~ii1d'rw I/udl/ci iL~, ()lJvtt.I.~ , .: 
:,,'. 

'-'r/ntml p~,,;r. {: . [Juri/lll 1I,r'! ,1,"11 it I,d : "~ je-,,' I,\I/Y(,~ t(j r~t:;o;it11' ~iJfd t." ,Atli ",.,d q;tP(1lcfj~rf, 
i . '.' 

I I.t!f0 !'nre I $(111,'" will '"I':t1iYrl ",.1, ~,:/ , IIf ~' If1t rf()fH~(Ji,~i nuy~fw"lro(:t1lv!1 e,~l ~~.!;. . 
I 

.! .. 

Th",wcftr.lr, SrlllflJ' '11111 :,,, fll,litlthl to Jf1f';t;lv~ J.O% ~f Nt)~ Pwfltlj CHId nlJ ;j~; 601 ~ . ..' 
',' . . ,: ' ... ' ,. ! "." ', .. " 

(" Mltrl"nr Ilr f>;',fI'iLcrli,,'l '",li';I'~ ~',L{:Irtl (If r·,J,.,I' Pl'Oflt~. : lilt;' r:lonit;J(l {d 
. . . .. , .. . .... .-.: .... :no • .,, ' • • " . • , ••• • • o.·~ -",-.~!..,.. ~.:::.;.... :~ ~.~ ... ! .. "t::;;;J':1.l;"LW:-~: :r. ... -......... ; . .::ot..-:: 

1 Int [',/Ail·. tr.') L" (I'd" lu '~t,llt!l I.n'l1 l "Hlot1hnll h" fluId wllic/f) 30 dt!Y§ fnll~wlln':'.j .. ': . .. . ~ 

- I. : ~ 

(lI,d ,.",r.:flrd .. nr /-.1'1'111' rt'll,,1 ;,,:( t(J lion f,. ptm.ltl('IrI (If thfjPropftrty CIt r(J(I§')110;, I" ti rrt ¢t~, 

. ,~ . 

1'1 , . < . ' . 
' .. i' 

MIII!I f' i ('WU:AiIOf>J5 
. .' . 

J. :' . : r' ~ ' .. ~ . 

-. . .' 

A. Ilf.O /.~, T'I/Pt'''/; ~~I"-'-' ""i ,I .lj~! : , !~, E~~!'!!~.'.'.!2!.!L~! . : I ;vYt1r §hiJIII,.(J'IO 11.0 ,I.;.iht 

10 \1','- :I ' ~1 1'l!Jpt," ~, ''', i '"1'/ LI/;Iili,··, tl.(H'Ot;fI ;'1 (;Ollnl'){:;f'lon with '!;HJ!,' M'T,lqf"'t'~n, 
. I • 

, , ' 

"',ir,jn;), IlIillin'I, ',f 1"';! II,III')loI "r/'''I"jt}n~, ~in(,: lud jr'fJ, butf)ot Ilmjjut..Jtti, ti-i(1 ri:jht . 

.. . 

'/~'J·.t(~ d')((lf);, ~Ilidr/jl":,, IN"d,j'l(j r"cil;jj!J~, 1'(J!lin(J~' (lnd (J~'Ltll; ~Urr~WN t/~t'§ ) 

. " ~ 

Iln~tt.1~, 1mrl of 1.,.,,- '''''1 ~t7r ifl I rjrr, ( "/(;(-1·1 ";;OIil ; /flY' 01 htlr ' ~~;~h I ~)~'l(/; •. :hjl) r.jYmurif~ ";!'1"" I.q 
• • • ·1 ". •. • 

, . 
,' . ,'p , .. 

';"11 (.Ir ()fJlrJ bl n tfl ';'111,;, (1' .i IJIJJI'mt '(); tl it.:! ,dtJp(J!i itkm Dt:, (;r ( (tOlO'if! f r ((J(iI /f,n P((if'lf1f t;, 
, . " , 

r,;fll'j~lfj~, t(Jjlj;,:.J~, (,r rlj';jdlJ~, j'l b!:Jit'lf) e~pr(j~~ly 0 0WlJi-l th~'Jt, f'L(f rl'.Jy(, ;~mh 'r,,)clfit],! , 
~ ~ . 

It) /, '1 f.JIJ'I', ~ ,lfl \" ~;""Im Ilbif)I)J,dnr ~~,(jfl (;{JmtittJh1 full (;Vt,;' j d~rllHOfi (Of fNfI" {Ivol (,(',m , 
. .' . . 

(,r dW"Jdl (HI, Il,tj P"('flfH '/ ,A ~'/I ', I, 1I~,;f'f.1r1(J1 (finl fur (/Ii1 'dMf-rtlc.:ti~jlll4, (Jr (HII' 1J9f1 (,(, 
• . 1 , . ;': '. ": . ". 

til'" ~lIrrw;,., find "',I.'~ lJrI(J(," dIl,,, l'rI ,mrty hy HlJy'f,1f I" (lXNfCI?fI d tI'ff rit1lf;. ,;.: "~Hl twl ,~/ 
. . , ., . 

/ ""'/ '11',;.lw" . toll I 1111"i 1 ,or rt,i ~ f dtJ() I'O/w;ni"u (),dLd fin ,fJhd, 
It· 
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(f,r I,' p",rlu,J .. 10111' (I) )'tHII I'''I~I 1\' .. .j,II" r,lt VlII!d, Ilrlfi An"(1(I~lttl nt Ilu~ !"!xptl' ~dor 

It(,~ h"t:ln rrlllfllrlll!t; t!, ~"IIIII.M , d'lnlllrl" ,.1 01 11",11'1111'111 by nUY'1,~t ' 
, " 

~. - , . 

' ... 111',1' ,".d It ' ~ tl\lIll~Jrlzflll(lOtmh, " (It Jh ~t:)IH rI~'~ , 
. , ' , . . , 

: ~ 

Ofld f1,..~),.,tl~t?, Illfly lJ,tft)I' IIP':,I 11,., j""I'f:lI Iy to Imf,'ld(; t tll~ §Olll6 lit f~(IIw''i';rbld lr'itt:lfVul§, ' 

pIIl'lltltld IL(lt :J"llnr!ll,flll '11'11 1II"u"""I"hly (Jr' l.lillltl(; f.1§§ol'lly 'tlmlur or IntNfrUpt tll~ 
, , I " 

• ; . ." - " • I • • 

, .. :' f: 

. 

' . ' 

':'.~~ . 

• '~ j 

I 

.' , ', .:~ ... ~ 
~ . • ' : , ,' t' ~ 

" .~ 

· ~~. 
, ~ .. -
, ' .. , ~': 

'" 

IJlllinll of "1"11'11;(,,11; II'" nl II ,"I'" . III I',n t1Vt1lit or (lilY dl§putt} m dlfftmHlto l lir,nrullflm '" "':, 
. ','" 

rnn)' l,t'! l ,f"ltlr!",.,d, !HId ~t'!I1I, ""lnl"~ '"ld Wly,rlftrlh "IIJY ht1 rn~l"ft lieff.1Ul1dNr, i" r"g ~<'Jfn~ '" 
, 

(r',," tim" 1o ti,"n , ~(j 1"'1(1 m il lI,nt111l it~ ()1J110(Jtl(Jri:i IWrl1fJlltJ(1r./f CIt WI)! ,11l1/] t'Il, OJ 
" , ' 

~t1qIJ" r, nr) II,t1 ni't!I"i",,., (,/ lit" (),,';(In, (}l.lYftr (j'(H~h 'PbWj~l/ion fly to diir.,ontf,llIt) It§ 
l 

, , 

rmrt!rJr, (jf tf,r; Pt~lr)t1r1i' In r,,,I1.,,. fit I ~('§ t IhJrt, (:W) ,&lY§ prlcll' to ~t1pftill,ht)t 1 or Ihl? 

th~n (I~~WMfI('i t ',t 'jfJllr, (1I1d tl,fJrfJ,d tNf BUi'or ~I ItJ II I j(J varta furfli!l( lI(1bfl H'y (,if rN~WlnA, 
.. .. : 

. ~ , .;"" 

~illilltl 'l/il"1 rr,(I'lrd I') 111'"1 Wldjf", o(tha PWI'j(jfty ~(i t~rldcrml, ' UntH MIGIt tlWj m ~ 
. '. , 

t",,jrdr]in i" W,(.Jrl ~t,,,,,Jj"(1 Ih'"l dr,;rM pm lu l;,j/l{J to ~uel~ rJ{irt/o/l of f!l tt"r'fOr?Nft1 {H,d 

(,,,,dorm (III qc'H(",,~ ff!'jflill'!d If, 1JIf:Jlrlfnj"fl,o' d(jl~il in {J'.:'~<1 §tw~dl ll~J" : ," " 

r;, , r~~!:::~J~,'!I:!I,'~: If 1~1''i'rjfb d610yu I or It' f'(J ~f!IpttHl , l'' or rWN,'/~nf'f}d (I'(j "" 

r, (1 ,(l.lrrljjrl~J it~ (A,lic, ,-,, jrJ"~, m I'Nro;n p'rovidt1!j, by lICt'§ or (~(j('I;V;~l ffJ, flrml (f(,(,d~, 

O(I;rl+,I/Jfrri~, (;,. (Jlh,." rI'JIf~"!~7 f,liI" ",ft ,Jfmflont:}, ' ~fd l~'M I or l ullf'frr(:"II~lt~§, IrIW'rl1~ II(", 
i l. 

... 'j 

, -.", 

· .; , 

,": I 
, I 

, . . 
· .-, 

,1 
" .~ •• 4 

,,":1 ' -.. ~ .~ '. -

" 

'lr' 
~: .;. :~~~~.' ! . 

, t 

,,: 1 
':, '\ 

, I 

"f, 
.' ~ 

, 

" 



, 

, , 

" , 
, .. 
. ; .. 

I ' .. ': { ::." , 
,, :. . f '. _ " ~' . 

. ,~, 

'. , " . '. 

;. ' . . ;;: : 
" , . 

. ..' .... 

. , J.' . ,\ ,", 
p",.1Vlt/IIIl!1 IlIvtjl~ III' c ; ml~ I" ,~,1,,' ."" It, jl"tlvf/lllllfJ I t-Jwd~ ' tif : WI 't2tl~ /I1~,~t!ft f1u'fi,1' , 

j • • : I ' ",. . ,' I • 

"(,,,drtdl; i,III,,,,,:.,II;,,II,, 111,n"II" ",,., f""I'I1f~Y, tlt~" llllnrl , lflulllilJ (j'h ' U" ~I?~ · lhlyftl . 

dlllinO ''''1 p",,-Ir.,,1 of tlllt;\, 'l\Id, df'd"y, fJl'NVtHltlol'l, dl§tlblilty, (H' condition, 110" 

.",m (llld§ A~ JI"'~HI'l=Iltl ~'""I L,., f'1'1t:11,dt.td '(if IJ ,,~':lo·l.l'm.PJ~d ";'t') ti,t) ptwlod fOf 
' . . '! .• ' . - " . . 

. -. . : 'I " , ':' , ', • ," . 

Vlldd, fJ"l'(tJ""WICt1 h ~'J~ti,.",.jt·,,1 by It:1Il~r'lll or ri'iI'(~6"'~lf~IJr~1 • . All per/{:Jt/i t, f fm ue 

" 

, ~ I : 

'. ':., 

,I :.t 

I.y 'tirJ~I"i "f f(lr(tl IlIlIltlUff1. /llIl'fH .. 1,,,11 (HAIry 3ft llor pm/"rJtly In writIng 'of ,1,6 : 

1/"!!i,,,';,,!) rind t1l1dill:1 dqlt'! III "IId, ttl!; !. flfitl ()d '~Ii'ld tl!~II§WJt::lf;·tl'tm;I,.;ilj~ V'f" 

• ; ' "_ . , ", ' , .' I ~ 
... : .. ", 

~ , . . ~ . 

tiod'" (tlf, llIrd (j(,U/I',,,ntrt I)P'," ",I,id, hui'I'JI' h0 9t1§ It~ &"I§';fln;;\ O/l of' f'o"fmll,ww~1 
I' ' . ! 

w("k (I'" (lltl II~H,,~·.r"' y I" .,.1 (,1", ",,,II,, .. 01 Ilw fYPNf vulllN, (i"d nntlJlH 'til 'IJOtl~ 
I . . .. . .. -' . . '.' . 

y"'H~ ""rill!! '/ll.id, r~Ily""" (,\,1 i.,,,, ;r,ll§ ( In) iu~rm~',dt1d, Btlyor ~~WfJR.§ trj P"Y (fjf h{JJI" ~J 

. q~-;O~~fllf)',1 '1II'IrI·. rmrf(,""tld ,"),It'll tld!i P~IfI.'W(jr)h IV [~; pl'ovjdt1~j t!I'.lt BUYIJr'§ l1obf!It'y 
, . . 

rh,!,Jirt~((I""tI 'inri tim ',fIlIilHlt N/Jd:'IJr/(!((IJY CUytlr prior tv §(J:if.l0mfon(m . rjV ' d(1l1(i~d b:; 
. . ~ ',' . I . . 

o (fjrl'l"Iil-. 'Jrld dt;lqih fun';·.f,nd ~t11Ifjrv;';tli flt t; ,wHCt; 'of §u§rWJ'l.d~;fI OY;(is rfMtrtlf'i(;O. j 
.' . . " ~ . .' . : .' 

. . -' . 

tj(JII~ 1,t1fttl ll ,"r-y(, ~:ttll"f d"dl !jiv'J 10 r~Ui'rif'"rlH(m 1I0 f'1 (:t1 §wu.: lfyl"n th" dtJf~/I.llt. if 

'1I;ll,i/l ~ji.11 (1,0) "h/" "f'IfJ( 1:!Jjrlf I,w~ r(}Q1 1vt~d ~!J(,:'fl W:'~ ;C~ , 'P,UYVr' hof, not JmfJur,. Oflf'tIf.'l "" 

(If'jIIIFt 'Ir;II',n ") I ;IJ(H II,,.., ",.,f",d, (HId 'd (jtJ!) niit tl, bf(j~Jff~H d1lJw'.aitly pt' (;r, ll(~ IJt(j ~uch 

(1;.1 j'm Ifi !,filIII'll,." 1')1" '~"lIr!r /1"'/ It:1n(jI''~ II'tJ tl;i~ AW~Ij'fJN/f' fly ~JfJIfV('Jfll'j~ , If) HUY~I , 
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;lJpp("h pllH 't,d 11I1l11("'~1 ""'I'" '" "lln'I"' ~ ,'~ In rll"l PI'Of/tH'ty. Any pr l:l , ,!~'~11 (If. 
I ' ' 

D, 1)(111'.1(1, Y f,f atl", II Ild~ Aqf"IJnlt:snt r§ t(1l'lfllnotad , HuyP.f, "plJr1 
I , ' . . ... 

", 

r" ' I"t'io.1 niv .. "" II/ i)'1llt1l (", f" I.n',",,,, 'lIlly (1,0) d~ lY!i f.fftm· ~(lld'(1l'm'''Lltlf.JfI, §!,nll 

'.,,,dd. "~n"Mt V/III ,I', 'I ,,.,,,,,r,,ud,ln Irll'N. thNp.nrtp.r ('; ()plfj'~ of ~dl {J~(jJlnhll1 r!.ll:" tll<JI 
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A. Hi:)'" {If J Ireol r~,.,rll~"I, If, at (lflY *""(1 dorff/f) ,.f-, Ij tMlfi IltH,'N,f, ~)f,ll(jl 
. ..... _;. , • • ••• ; _ '~ s; ' ..I; ... " 

j,"t~ "tI~ i,. (Jfl(ir/ /,1111, -.0 ;011, I,!,dqrl, fr,-,n§fot' , O( cO/w(Jy 'tfwlr Intr:;rmt f'ffft'/'ir.d In 

tl.~ r" :'PMt'/f (JI' en.!! (if II'l1i( IIIfmtilij'; dd~,tl0 (Alt ~f 111ft. / \{jl'tH;,-"tll,f', !I~ ij t;ir ~I 'in ll .', . 
!, ' 

.; ,; 

.... 

lt1rrtl~ ,)1 111<t P'('P',':,tl,j ~(l1111 (,;d~J"'"{j~'lt, t1:~:,rl~rtjf l or (5cl/lva;i:/I'lcn:' IJUYh; §hlJIlIt(.lv~l fl :,~ 
" '. , ! ' 

. ' , ) 

t7lr~ lud/t1 ';~11" dU';'i!) If ,f'l "L,,'/h ~lxJy l~I)' &'y i~{jr1od, flf II~ 't1 lhCt1ui)',- ;0 iJflrdw;~ . 

tllq i,.tt;rw.1 flt'J':,f,ril/t7d I,. ~fJid jj{,I!r:l1/ f(;t' tJ (~ oiJ§ IJHmtl{jn (}(juul-:i, ' V(iI~.I!1 ... (j tl iPJ v,n~l d", 
, . 

, , 

, . , . , , 

If '~I)ltj" tJlw; t~ If) rl'/I'-""~,j Ilit; intmv;t dN§'(;: '-'/;dd. In f /J~ : II (.Alr(), r:uy~f sl,,-d l ~f) nl.;Ury 
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