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ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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MEMORANDUM

Salt Lake City, Utah
May 6, 1971

TO: . :Howard Lanier
_FROM:  Paul Eimon

 SUBJECT: Discussions with LeGrande Belnap

I spent 3% hours in frustrating discussions with Belnap
and Bagley on May 6, 1971 exploring the possibility of investi~
gating properties they claim to have in their exploration port-
folio. The final result of the discussions was nil because they
insisted that Essex commit funds ("several thousand collars per
month") for Belnap and Associates to stake and explore an un-
identified target in Montana that Essex could not visit or see
_data on prior to commitment of funds. They also insisted that
Essex could not have any say in the way these funds were spent
until an orebody was developed. The discussions closed pleasantly
“with the understanding that Essex would be pleased to review
_ exploration proposals by Belnap and Associates when they were °
able to furnish more data on the nature of exploration projects
they were proposing. ‘

| Paul Eimon
PIE td



July 20, 1972
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RE : '
Mr. Clyde Davis o » eXM
Church Education Development
Brigham Young University AUG 10 \.972
Provo, Utah 84601
Dear Clyde: REC\’—NED

Thank you for forwarding the information from LeGrande Belnap
regarding the Montana property.

I was recently in Tucson and reviewed this with Paul Eimon. Paul
plans to be in Salt Lake City this month and will meet with
LeGrande Belnap at that time. If you have an opportunity to talk
to LeGrande you might inform him that Paul will be in touch with
him to set up an appointment.

I would 1ike to meet with you again during my next trip West. I
am sure that you will see Paul before you see me, therefore, he
will have an opportunity to review the Montana property situation
with you.
Best regards.

Very truly yours,

ESSEX INTERNATIONAL, INC.

| Howard Lanier, General Manager
Metallurgical & Mining Division

HL/ms

cc: Mr. Paul I. Efmon—
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i1 Division
Church Education £ 4 m
Development HUL 1 d
Donald T. Nelson Brigham Young
Director University

A-362 ASB
Provo, Uitah
84601

July 14, 1972

Mr. Howard Lanier

Essex International, Inc.
1601 Wall Street

Fort Wayne, Indiana 46804

Dear Howard:

Additional information on the mine of LeGrande Belnap in the Montana area is
enclosed. T feel it would be wise for you to do most of the negotiating with
Belnap. I understand Grover Heinrich looked at this property and was rather
enthusiastic. I may be wrong because this is the feeling of LeGrande. The next
time you are in the West, I would appreciate a call and maybe we could visit.

Sincerely,

S
Mi velopment
jb10/4

Enclosure




KEITH WHITING

MANAGER

)

U 7} et Cal

509.429.7870

AMERICAN SMELTING AND REFINING COMPANY
NORTHWESTERN UNITED STATES |
EXPLORATION DIVISION

EAST 920 WOLVERTON COURT
(HAMILTON AT NEVADA)

SPOKANE, WASHINGTON ©0207

July 11, 1972

Mr. LeGrande L. Belnap
909 E. 2100 South
_Salt Lake City, Utah 84105

Mon;onc
Park County

Great Eastern-Great Western

Dear Mr. Belnap:

Your letter of July 6th was awaiting my return to Spokane .,

The source of the report by L. S. Ropes (without maps and photos)
is not known, but it was made available to Asarco some time prior to October,
19216 as reference is made to it in a letter dated October 28, 1916.

. Mr. Ropes, a well known consulting mining engineer, lived in
Helena, Montana, and examined and reported on many properties in Montana
during his career. He evidently passed away some time prior to 1940.

I 'am sorry that | cannot help you further.

Yours very truly,

Keith Whiting

KW/ir
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The Lmigrant Exp]orat1on Company cngagcd tne E. J LongJCar Co*pany

‘4

f to maxe a ur]Lf reconnaissance of the Emlgrant Crcek Areca, Part County,
Montana, and to report on the potential of the area as porphyny c0p0er

prospect. o 25 e .'ff‘ : ‘:‘, : oo, B

Summary of Work Done

Twe days, October 9 and 10, 1967, wére spent on the reconnaissance

by Lee C. Amstrong.

Findings and Conclusions S

1) Considerable areas of pyritized pbrphyry intrusive were seen

and/or inferred.

2) Thc pyritization also exists in vo]can1c roc!s 1ntrudcd bv the

orphyry

3) In places, the pyrltIZPd rocks were found to carry copper up to

about 0.45 percent

4) The probability for finding an area, or areas, of significant
size and of sufficient copper content (say. 0.6 to 0.8%, or more) to be of

intcrest as a potential pOrpﬁyry copper operqtion cannot be ruledrout.

Recommendations

1) Consider holdznq c]aims until Anaconda, rcported1y now study1ng“

A

‘the area, has rovealed results of its 1nvest1gations and/or has offered to

negotiate for r1qhts held by the Emigrant Explorat1on Company
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. J. LONGYUAR - & i
COMPANY

2) Adternatively, it is recommended that a Yimited prugnam of
geo]oq1ca1 and geochemical study be considered, as descrlbed morc ful]y
herein, in en attempt to delerimine whcthcr further expense for a more ex-
hausiive projram of geological, geochemical and/or dr1111ng investigations
can be justifiably nndnrtakcn - ,

4 1 the Hatted progean of (7) above f',r‘ﬁft'i'r)ll':(". 4'.'0’}',_;1.
emphasis oun Section 6 in the Lmfgrant Creek basin (sce map attached) ard
expansion of the program béyond Section 6 as may be indicated by.findings.

4 el : i

INTRODUCTION

Two days, October 9 and 10, ]967. were spent in the Emigrant Creek
area with the company and guidance of Messrs. Charles Lee, Stephen Quayle
and Harvey Count. The first day was devoted to jeep trave], with Tocal
stops, along the newly bulldozed trail following Six Mile Creek and its
tributary known as the "Nortn Fork" (sce map nttathed). On the sennnd
day we scouted parts of the Emigrant Crecl drawnage baswn 1n its per-
ipheral rmdges and crests by chartered he11copter. mak1nq swx 1and1ngs
for local walking and climbing, and obscrvat1ons and samplings on the

ground.
The Emigrant Creek area lies some 35 miles south of Livingston,
Montana and is access1b1e from there, by way of about 40 miles of roads,

the last seven-mile segment of which cons1sts of said newly-dozed trail.

The terrain {s rugged and in many places prec1p1tous, re]1ef in the area
is about 5000 fect, using 5200 and 10 200 feet respect1ve1y. as the eleva-

tions of the Yellowstone River f]ats ad301n1ng on the west and the crcsts

E2

on the ridge tops enc1rc11nq the Em1grant Creck basin.
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[t is said that a contingent of some 14 Anaconda men have been and =
‘ 3

still are conducting geological and geochemical studies in the area de~
scrived herein, as well as in adjacent terrain, presumab]y in an attempt
to determine whother further attention such as dr1111ng. can be justifiably

planned and exccuted,

_SAAPLLLG

-

Nine bags of ch]o samples were taken and submltted to Crrsmon and

Nichols, Assayers of Salt Lake City, with the following results:

Approximate locations of samples are shown on the accompanying map.
-Comments are submitted below: ;
o.cg MNo.l.- Composite of chips taken from outcrops and/or rubble at 50-foot
intervals for a distance of 1500 feet along and near the end.of dozer—cut
trail, on October 9, 1967. Chips were large]y of porphyr/ 1ntru51ve
although some rubble of volcanic rocks and possxblj vein tloat were col- .

lected in this random sampling. The relatlvely h1gh silver value of 2 o0z./

ton sugqests that at ]east orie of the chips taPenf%bn)the rutble alonq the

ruad cut was from a vcin 1n the viciniL/
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hoo .l &2~ These were taken from small cuts recently blasted by

Harvey Count in the bank of iNorth Fork Crcek upstream from end of do;qr-
cut trail. OBoth are from morc-or-less a]tercﬁ exposufes'bfvthe infrusive
parpayry. It is puzzling why No. 2 show§ 0.08% copper while No. 3 shows
0.38%, although the chips of No. 3 were somewhat more silicified and
carried a little more disscminated pyrite qraihs, some df which may have
been coppaer- or chalcopyrite-bearing. | |
~.« No.4.- Random chipglpver an aréé of perhaps several huﬁdred square
feet of rubble and outcrop of intrusive réck and vo]cénics.  Rocks here
are slightly altered and have minor finc 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 dr&yen on.a narrow vein of lead and pfobab]y
silver mineralization exists a few hundred yaras north of this sample
arca. Wall rock of the vein has disseminéted pyrite and some bérnite and
chalcopyrite. ; -
2.<¢ No.5.- Chips of vein material taken from dump of old work:ng 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.Z.- Pieces of float with perhaps 5% fine pyrite. This Si]icified
rock may be an altered part of the porphyry intrusive.
¢+3 No.8.- Chips from a 6-foot wzde. 1ron staxned shear zone 1in porphyry
With exception of this narrow, sma]] shear zone. the. rest of the porphyry
in this vicinity is fresh and unmineral1zed : ﬂ'f 
o»ﬁ; No.9.- Chips taken for a few hundred feet a]onq a high rldge top ,

“aad

which ridge looks quite brown and fron-stained from the air. The ridge
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is made up of ﬁhc intrusive porphyry.  No pyrite or other sulphides were
seen, but the rock has Jisscminatod limonite grains and castes left by the
weathering cut of pyrite and probably some copper.su1phide§. és wé]], The
assay value of 0.44 i§ encouraging, Perhaps, further work in this and
adjoining parts of Section 6 could indicate a tafgét afeé deserving of

a drill test.

COMMENTS AND DISCUSSION

The two-day trip to the area'pcrmitﬁed‘bn]y 5 br%ef~féconnaissance;

From the limited ohservations.madc, it-is judﬁcd Very probab1e that
the geology of the arca is about as shown on the U.S. Geologiéa] Survey
map of the Livingston sheet, dated 1893, and on the mapqu Ehigrant and
adjacent area by W. J. McMannis, dated 1963, 1964, 1965. (Copies of both
of these maps are doubtless in the files of‘the Emigrant Exploration
Company. ) 5 . i

The principal geological unit of interest is the so-ca]led écid por=-
phyrite, or porphyry, of andesitic-dacitic composition, and of Tertiary
age. From dbservatibns made during the two-day trip, it can be ;aid that
large bodies of this porphyry exist in the Emigrént Creek-North Fork arca
and that these bodies are intrusive into older rocks, which'fn thé limited

area seen were comprised of volcanic flows, tuffs and breccias, probab]y

of Cretaceous age.

Both the porphyry and the volcanics are locally rusty and somewhnat

bleached, due in part to the action of hydrothermal wqtdr, and in part to

the weathering of contained pyrite. Silicification and disseminated pyrite 'ﬁ
were seen in many places, and locally,diligent use of the hand lens re- Q
X . " : A ! ’t

vealed some minor small grains of chalcopyrite and possibly of bornite. i
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Narrow veins, most of which are exposed by old adits and shallow surfacc
carry lead-zinc-gold- sw]vcr and soxe c0pper.. Galena 'was seen on
: : by el st s L

excavations,

the dumps of some of these horﬁ1ngs. ' ~‘,_~(_ f 5 ~}'; &

Since it was understood that the narrow velns were not to be cons1ocred

in the examination, 1ittle attention was afforded them dur1ng the trwp re-

ported herein. Emphasis was on looking. at the area as a p0551b1e porphyry-
mpt to determlne what further actlon. &

type copper prospect in an atte

be considered by the Emfgrant Exp]orat1on Company

any, should
ks
In the nxnc samples taken, Lo,,ot a]uo" ranq; fxom O 08 tb OlQS'pcr-
sent. STy 0fF them contain about D0% copper. : ]hCSO G]ULS. of couvxv
are too low to be considered, even for an owvn cuti )atgc-tonnaqc operation.

aoA higher than thc 0. 40% obta1ncd vould

A copper assay of, say, 0.60%, or
be on the threshold of serious consideration, prov1ded prOSpects for de-

veloping the Targe reserves vequired fnr a sust ainod wtofitahlr opnratmon

were Judged to be promising, A copper \nulvn( of lwfco 0.40%, or more,

for a suceessful opel \iinn, 1f nppli«nhlc

NNI\I‘ ol fey A vy good chanee

to a sutriciently larye ote resirve of., Say

'u. thnﬂ, COH(&IH]HQ Lhu Lhn”Cuﬁ ﬁn

100,000, 000 fons or wure

-The qucst\ou aris hVn“lud]]\ uut

iining the required reserve with a grade of 0.60 to 0. 80~ of copper, or _; - fﬁ;
better. This cannot be answered, adcquately. unt11 more work 15 pcrformed ' _gj
on the area. The assay results of the samples taken could app]y to more than 'fé
enough acreage to hold the required resgrres above_the feasible depth of f;
open-pit mining. e A e B SR 1

In view of the apparent wide Sprcad occurrcnce of pyr1t1c mincraliza- %{

t‘Oﬂ carrying copper values to around 0 40% 1t would seem probable that a

\

an area or arens. of pyritic nater\alt

: of 4 Sufficient coppcr contcnt (say. 0 60 to 0 80% coppcr or bettcr) to bc‘
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" of {nterest as a UutLﬂt]d] porphyry copper mining enterprise.
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E. J. Lonavear !
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From obser-

vations inade, 1t is fclt that the best chance would be along the broad

Lelt of partly gossanized rock centering in Section 6 in the Emigrant

Creck drainage basin (see map). This belt apparently extends more or less

westerly through adjoining Section 1 and into the North Fork Creck crain-

age. From Scction 6 the Lelt also seems to trend eastward into the

Arasstra Creek dluinaqe basin.

t is rccommended that the Em1grant Exp]oratmon Company hold its

claims in the area until the results of Anaconda's work i{n the area ayve

made available and/or Anaconda either has offered to option, lease or
purchase rights to said claims, or has abandoned interest in the arca.
Aternatively, we suggest that a limited amount of money be spent by

Emigrant Exploration Company in doing what Anaconda anparently has been

doing. This would entail a program of about two montns of field work by a

party of, say, two good geologists with three pr fpurv]ower-paid but willing

and intelligent assistants. The progran would be one of geological mapping,

outcrop sampling and geochemical soil sampling and analysis to assess pros-

pects for an area, or areas, of sigﬁificant size with the desired copper

values. The principal objective would be to determine whether targets could

be defined that would merit dr11]1ng. Emphasis, as far as knowin now, shou1d

be on Section 6 in the Emigrant Creek basin and areas adjoining on the east

and vest. o 2k e s
' MR RespectfuI]y submitted,
E J. LONGYEAR COMPANY

1o Lee C. Armstrong
~j‘1Ch1ef Geo1ogist & Mining Eng1necr

Minneapolis, Minnescta o A
October 20, 1967 .. o ., i it flt R
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MEMORANDUM

Salt Lake City, Utah
May 6, 1971

TO: Howard Lanier

FROM: Paul Eimon

SUBJECT: Discussions with LeGrande Belnap

I spent 3% hours in frustrating discussions with Belnap
and Bagley on May 6, 1971 exploring the possibility of investi=
gating properties they claim to have in their exploration port—
folio. The final result of the discussions was nil because they
insisted that Essex commit funds ("several thousand dollars per
month™) for Belnap and Associates to stake and explere an un—
identified target in Montana that Essex could not visit or see
data on prior to commitment of funds. They also insisted that
Essex could not have any say in the way these funds were spent

until an orebody was developed. The discussions closed pleasantly

with the understanding that Essex would be pleased to review
exploration proposals by Belnap and Associates when they were
able to furnish more data on the nature of exploration projects
they were proposing.

Paul Eimon
PIE:td
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June 27, 1972 RECEIvVED

Mr. Howard Lanier

Essex International, Inc.
1601 Wall Street

Fort Worth, Indiana 46804

Dear Howard:
It was good to visit with you on the phone pertaining to Essex's program in Arizona
with the BYU. I am enclosing a geologic report given to me by LeGrand Belnap

for the copper property near Livingston, Montana. 1 trust this report may be
of some help.

Looking forward to visiting with you when you're in Utah on your next visit.

Regards,

Cly S . AW

Director < Q/w
Mineral Development

jb3/1
Enclosure

Office of University Development, Brigham Young University, Provo, Utah 84601 (801) 374-1211

= . L - o~ B — v D e A -
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Donald T. Nelson
Director

July 14, 1972

Essex Intemétional -
1704 West Grant Road
Tucson, Arizona 85705

Church Education
Devel
Brigham Young
University
A-362 ASB
Provo, Utah
84601

RE: LaGrande Belnap's Mine - Montana

Dear Paul:

Enclosed is additional information on LeGrande Belnap's mine in the Montana
area. He indicates many companies have asked to see this property but will await
until his discussion with Essex at the first of the month as we discussed on the

telephone.

If Ken Jones is in the Provo area, I would like to discuss this property with him
also because according to Howard, he may have been on it when working with

Anaconda.

Sincerely,

dao

Mineral Dgyelopment

jb10/3
Enclosure
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502.403.7870

AMERICAN SMELTING AND REFINING COMPANY
NORTHWESTERN UNITED STATES |
EXPLORATION DIVISION

EAST 920 WOLVERTON COURT
(HAMILTON AT NEVADA)

. BPOKANE. WASHINGTON 998207

4 July 11, 1972

KEITH WHITING

MANAGER

Mr. LeGrande L. Belnap

909 E. 2100 South

Salt Lake City, Utah 84105
_Monfonc
Park County

Great Eastern-Great Western

Dear Mr. Belnap:

Your letter of July 6th was awaiting my return to Spokane.

The source of the report by L. S. Ropes (without maps and photos)
is not known, but it was made available to Asarco some time prior to October,
1916 os reference is made to it in a letter dated October 28, 1916.

Mr. Ropes, a well known consulting mining engineer, lived in
Helena, Montana, and exemined and reported on many properties in Montana
during his career. He evidently passed away some time prior to 1940,

| am sorry that | cannot help you further.

Yours very truly,

Kotk Llde

Keith Whiting

KW/ir
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RESUME'
Ass1on.e.:

Tue Emigrant Exn]oratlon Company cngagcd the E J Long/Car Company

¥ )

to maxe a brlcf rcconnawssance of the Emlqrant Creek Arca, Par? Count/,

[ Montana, and to report on the potential of the area as porphyny copner

prospect,
Summary of Work Done

Tweo days, October 9 and 10, 1967, were spent on the reconnaissance

by Lee C. Armstrong.

Findings and Conclusions ;

1) Considerable arcas of pyritized porphyryjintrusiveAwere seen
and/or inferred. . ' t

2) The pyritization a]sovcxiscs in volcanic‘rockshintruoco'by ihc.
porphyry. | o . i L

3) In places, the pyrmtlzod rocks were found to carny copper up to
about 0.45 percent. | . :

4) The probability for finding an area, or areas, of significant
size and of sufficient copper content (saj. 0.6 to 0 8%, or more) to be of

interest as a potential porphyry c0pper operat1on cannot be ru]ed out,

1775

Recommendations

1) Consider holdlnq claims unt1] Anaconda, reportede now studywng

ot

the area, has revealed results of its 1nvest1gations and/or has offered to
negotiate for,r1ghts held by'the Emigrant,Exp]oratwon Company.

g ¥

£ e L -~y

FURL PR IS

T e g

ot



A~

£, J, LONGYCAR: i
COMPANY ) £

v it is recommended that a Yiwited program of

phivat iy
geolon L ceachepbval study be considered, as dcscrxbed more fully .
hevoin, gegepat O ditermine wbcthcr further expensc for a more ex-

haustive u. . of 9®

[

wolugical, geochemical and/or ¢rilling 1nvest1gat1ons

can b AL TIATR devtaken.

tvedd progean of (7) above {9 inftinted, we SU’I’;";'JL'

R

erplaS it we Scoction 6 tn.the bmigrant Creek basin (sce map attached) wrd

Cnane o
eXPANK QL QF The

-« -

progran bcyond Section 6 as may be 1nd1catcd by findwngs.

Al ‘ (82

INTRODUCTION. . o i T o 5

o~ PR s ; =3

Tw days, October 9 and 10, 1967, were spent in the Emigrant Creek
area with the comnany and guidance of Messrs. Charles Lee, Stephen Quayle

and Harvoy Count. The first day was devoted to jeep travel, with Tocal :

s e

stops, alcng the newly bulldozed tra1] fo110w1ng Six M11e Creek and its
tributary =g as the "Vorth Fork" (sce map attached) On thc second
day we sgouted parts of the Emigrant Cree? dra1nage baswn in 1ts per—
ipheral rigg2s and crests by chartered hel1copter. makwnq SiX 1and1ngs
for local wzlking and climbing, and obscrvations and samp11ngs on the
ground. g L
Tae Imigrant Creek area lies some 35 mx]es south of L1v1ngs»on,

ontana and $3 access ib]e from there, by way of about 40 m1les of roads,

the last caren-mile zegment of whwch consists of said newly- dozed tra11

The terrsis 13 rugged and in many p1aces prec1pitous, re11ef in the area

is abgu,»»G;J fect, using 5200 and 10 200 feet respect1ve1y, as the e]cva-' ' ;;1

tions 67 % Yellonstone River flats adJo1n\ng on ‘the west and the crests. g 4

on Lha #1d4s 1ops en§1rc]1nq the Em1qrant Creek basinf ' |
- &




e J. LONSYLAR
Comirany .

. : BT

It is said thet a contingent of soume 14 Anéconda men have been and
still arc conducting qeological and geochemical studies in the area'de~
scribed herein, as well as in adjacent terrain, presumably’in_ah attémptv
to deternmine whother further attention such as dr1111ng, can be justifiably

p]anned and exccuted,

_SIPLING

Pl

Nine bags of ch]p samples were taken and submlttcd to Crlsmon and

hichols, Assayers of Salt Lake City, w1th the fo]]omxng resultf'

| Smple Copper - Lead e T Ton

_to. e 2B BTG s e
] 0.08 i A00.15 0.01 s ' 2.00
2 0.06 LN ST g g R
3 0.38 Nil ; Trace ‘Trace
4 0.44 Nil 3 Traée A3 - Trace
5 0.55 2.05 Trace e Trace '
6. , 0.33 Lo Nilae i | Trace &3 Trace
7 0.38 Nil _‘~ L3 Trace i 7‘*,%Trace
By P ey _ 0.38 : ' : Nil oL . Trace R Trace
9 0.44 Ni _ Trace Trace

Approximate locations of samples are shown on the accompanying map.

-Comments are submitted below: | _
o0 Ho.l.- Compositc of chips taken from outcrops.and/or ru5b]e at 50-foot
intervals for a distance of 1500 feet along and near the end.of dozer-cup

trail, on October 9, 1967. Chips were largely of porphyr/ 1ntru51ve,

although some rubble of volcanic rocks and possmblj vein float were col- .

lected in this random sampling. The re]atwve]y h]gh stlvnr value of 2 o0z./

ton sugqests that at least one of the ch1ps taPen(?bn;tho rubble a]onq the

road cut was from a vein in the vicinitj
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hor. i B2~ These were taken from swall cuts recently blasted by
Harvey Count in the bank of North Fork Creek upstream from end of dozer- \ st
| ; : kR B = &
cut trail. Both are from morc-or-less altercd exposures of the intrusive E
porpayry. It is puzzling why No. 2 shows 0.08% copper while No. 2 shows ‘E
" i 3 v
P
0.38%, although the chips of No. 3 were somewhat more ‘'silicified and i
carricd a little more disseminated pyrite grafns, some of which may have L' ,4“*ﬁ

been copper- or chalcopyrite-bearing.

~.+ MNo.4.- Random chipgipver an areé of perhaps seQeraI huﬂdred square
feet of rubble and outcrop of intrusive rock'and volcanics. %Rocks here i
are s]jghp]y altered and have minor finé‘pyrite.f.Thé 0.38% Copper value;
as well as hand lens studies, indicate some chaicopyrite 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 yaras_north of this sample

area. Wall rock of the vein has disseminéted pyrite add some bornite and

chalcopyrite. g
~<¢ No.5.- Chips of vein material taken from dump of old wbrkiﬁg on a
small vein. Galena was seen here invsmall, scattered areas.

¢. ¢ No.6.- Chips taken from slightly gossanized outcrops and float of

e L T < W B TSI ST

porphyry intrusive . Minor disseminated pyrite secn.

L% No.7.- Pieces of float with perhaps 5% fine pyrite. This silicified

NI A Smrn
A

rock may be an altered part of the porphyry intrusive.

oy~

¢35 No.8.~ Chips from a 6- feot w1de. iron- sta1ned shear zone in porphyry ﬁ

With exception of this narrow, sma11 shear zone. the. rest of the porphyry E

o in this vicinity is fresh and unmineral1zed »f A l.Ei'" . . %
| o No.9.- Chips taken for a few hundred feet alonq a high r1dqe top , é
which ridge looks quite brown and 1ron stained from the air. The ridge f;g

| , .'VA, F ; §
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is made up of the intrusive pocphyry. No pyri ite or othcr <ulph1uvs were
seen, but the rock has d1°scmiratea 11moniue grains and castes Ieft by the
weathering out of pyv*tc and pnobab]y sone conper squh1des, as well, The
assay value of 0.44 is encouraging., Perhaps, further work in this and

adjoining parts of Section 6 could indicate a targét area deserving of

a drill test.

_COMMENTS AND' DISCUSSION ‘

The two-day trip to the area pcrmitfed only é br%ef feconnaissancc.

From the limited ohservations4madc, itrfé Jud@cd‘Very prébab]e fhat
the geology of the area is about as shown on the Q.S,;Geblbgiéd] Survey
map of the Livingston shect, dated 1893, and oﬁ'tﬁe maprdf Eﬁigrant and
adjacent area by W. J. McMannis, dated 1963. ]964; 1965. ‘(Copies of both
of these maps are doubtless in the files of thé}Emigranf Exp]orétion
Company. ) : _ ' & e b

The principal geo]oqica] unit of interest is thé so-called acid por-
phvr1te or porphyry, of andesitic-dacitic comnoswtlon and of Tert1ary
age. From o’servations made during the two-day trzp, it can be sa1d that
large bodies of this porphyry exist in the Emigrant Creek-North Fork arca
and that these bodies are intrusive into older rocks, which'in tﬁé limited
area seen were comprised of volcanic flows, tuffs and bfeccias, probably
of Cretaccous age. .

Both the porphyry and the volcanics afe locally rusty and somewhat
bleached, due in part to the ACtion of hydrotherma1 watér,’and in part to
the weathering of contained pyrite. Sll1c1f1cat1on and disseminated pyrite
were seen in many places, and loca11y5d1]1gent use of the hand lens re-

L A

vealed some minor small grains of chalcopyrite and poss1b1y of bornlte
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Narrow veins, most of which are exposed b old adlts and sha?low surfacc
y

excavations, carry lead-zinc-gold-silver and some copper.. Ga1ena was seen on

3 1
ST

the dumps of some of these wofkings.
Since it was understood that the narrow ve1ns were not to be consxoured

in the examination, little attent1on Vas afforded them durlng the tr1p re-

ported herein. Emphasis was on looking at the arca as a posa1b1e porphyry-

type copper prospoect in_an attempt to determIne what further actxon, if

any, should be considered by the Emigrant Exp]orat1on Company :
I the nine samples taken, copper v aluo‘ ranqo ftom O 038 tb#O 35 por-

cont. o Sin of them contain about 0, 40% coppcr;' ]hcao B]ULS._Of COU!\O

are too low to be Cvnszuor‘d. even for an odon;cut; 1arqc-tonnaqc owhxu~\on.

A copper assay of, say, 0.60%, or JJA higher than: the 0. 40~ obta1ncd vould

be on the threshold of serious consideration, prov1ded prospects for de-

voloping the Targe reserves yequired for a sust ninod ptof\tahln opurat\on

were Judged to be proamising. A copper content of twicv 0.40%, or mnxv

worthl ol forea very gumd chanee Tort @ NTIRITEA rul n)pn\.\titul. 1 [ alu\\t(.ﬂ»lv
to a surriclentiy Yarye ore resevve of ,'Say, 100,000, 000 Tons 0r hore
The question ariscs, Lh‘n. concerning the Lhdncub for chnluu]lv uut
Tining the required reserve with a grade of 0.60 to 0.80% of coppcx,
better. This cannot be answered, adequately, until more viork is pcrformed
on the area. The assay results of the samples taken couid\apply to more ihan
enough acreage to hold the required reﬁérves above.the feaSible depth of
open-pit mining. " Rig b
In view of the apparent wide- spread occurrcnce of pyr1t1c mincraliza-
tion carrying copper va]ues to around 0 40% it would seem probab]e that a
reasonable chance exists for fmnding an area or areas. of pyritic material

.45."‘ 2

of a sufficient coqpqr contcnt‘(say. 0 60 to 0 BOZ coppcr. or bcttcr) to bc
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- of interest as a Uotudtld] porphyry conper mining enterprise..
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From obser=
vations made, 1t is fc]t that the best chance hou]d be along the broad

belt of partly gossanized rock contorlnq in Sectlon G in the Em1grant

Creek drainage basin (see map). This bclt apparent]y extends more or 1ess

weftcrly Lthrough adJo1n1ng Section 1 and into the North Fork Crccl drain-

age. From Section 6 the belt also seems to trend eastward into the

Arasstra Crecck d1a1naqe basin.

It is TLCO“NCnde that the Emigrant Explorat1on Companv ho]d its

c1a1ms in the area until the results of Anaconda's work in the area dsre

made available and/or Anaconda either has offered to optlon, ease or

purchase rights to said claims, or has abandoned 1nterest in the area.
Alternatively, we suggest that a 11m1tcd amount of money be spent by

Emigrant Exploration Company in doing what Anaconda aonarently has bcen

doing. This would entail a program of about two months of fielc work by a

party of, say, two good geologists with three or four. lower paid but willing

and intelligent assistants. The program would be one of geologlcal mappinq,
outcrop sampling

pects for an area, or areas, of significant size with the desired copper

values. The principal objective would be to determine whether targets could

be defined that would merit dr1l]1ng. Emphasis, as far as known noi, should

be on Section 6 1n the Emigrant Creek bas1n and areas adJoinlng on the east
and west. i . i R f; 3f;rf» |
' A W "ReSpectful\y submitted,
Vit __E J. LONGYEAR COHPANY
Ll Lee C, Armstrong ‘7/;)'
.Chief Geo]ogist & M\ning Engwnecr
Minneapolis, Minnesctall 4 : ....uff f 3;:
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October 20, 1967 _ i

and geochemical soil sampling and ana\ysis to asscss pros- r
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June 27, 1972

Mr.” Paul Eimon
Essex International, Inc.
1704 W. Grant
Tucson, Arizona 85705

Dear Paul:

I have discussed the Montana property owned by LeGrand Belnap's group and
have the following attached report for your information. This report is an old
one, but they have indicated it should be reliable. I know we discussed Ken Jones

working on the prospect because he had seen it before.

Looking forward to visiting with you when in Salt Lake.

Regards,
Clyde Dghis
Director

Mineral Development

jb3/2
“Enclosure

Office of University Development, Brigham Young University, Provo, Utah 84601 (801) 374-1211




Copy of Repuit believed to have been written by Mr. L. S. Ropes, Mining Engineer,
4 Helena, Montana

Park County, Mont.

Helena, Mont.
Dec. 20, 1915.

The Emig:ant Mine comprises two patented claims on Emigrént Creek,
Park County, Montana, THE GREAT EASTERN and GREAT WESTERN.

The lode was discevered in the sixties, by the early placer miners.
In the eighties one of these called the attention of the present owner to the
discovery and they teopened the ground sluice, cross cut the lode a measured
width of 114 feet, taking out about two feet depth of bed-rock across the lode.
Later an organization undertook the development of the property but became involved
in the panic of '93 to '96, were handicapped on account of the zinc in the ore
and diopped the property which reverted to the present owner.

Geology

In the immediate vicinity of the mine there is but little variety
in the rock formation. The area is one of andesites, porphries and rhyolites,
with remnants of the sediments within a few miles. Ascending Emigrant Gulch,
the lower reaches 0 tue gulcn cut gneiss up to the falls, whicn drop over tne
wa1glwf the andesite at the contact. The drop here is about 150 feet, in a
short distance. From this point to the mine, the canyon is of glacial origin-
and carved in the massive andesites. Sheet walls rise from a footing of talus
of massive blocks of andesite and slide rock. Beyond the mine, the slopes
though still steep and rugged are less abrupt and covered with smaller slide.
rock of the disintergrating porphyrite (W. H. Weed, U. S. G. Se)

Mineralogy

The lode forms on the south contact of the andesite which makes the
hanging wall and appears to be a mineralization of the porphyrite. The
mineralized zone is highly silicified and yields from 80% to 857 insoluble
in the low grade sampling. It is homogeneous in structure, drusy, the druses
lined with small quartz crystels, and segregations of one or another of the ores
with which it is mineralized. The character of the gangue is porphyritic in
structure. Portions of the lode show a very uniformly homogenous groundmass
with the ores disseminated in grains and, unuslly in segregations of the size
of hickory nuts, from this up to the size of an egg.

The ores comprise pyrite, galena, chalcopyrite, sphalerite and
siderite; the values are in gold, silver, lead, copper and zinc. The
several minerals occur separately, seldom at all mixed and separate readily
from the gangue.

Some oxidation is noted in the ores of the outcrop on the East side
of the gulch. The ore in the bin and coming from the shaft and crosscut,
shows no oxidation or alteration. All sulphides seem to be primary, as relating
to original form of deposition. There is however, evidence that the ores are
not primary, as relating to porphyrite. This is found in some portions of the
lode, which show brecciation of the porphyrite, and cementing with the sulphides,
which fill the angular interstices, whife in the same piece of rock the character-
istics mentioned above maybe noted.
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The nature of the lode material and the condition of the inclosed
sulphides is such as to render them readily amenable to crushing and
concentrating, and particularly to separation.. . The ore is an ideal
concentrating one, and supplemented by flotation of the finer material,
will yield an unusually high recovery.

Development.
Comparatively little can be said of what has been done toward the
development of the deposit, other than that it has been uncovered in a
way to aid what nature has'done for it in the excavation of the gulch. This
has given us an exposure at a depth of from 1,500 to 2,000 feet, enabling us
to determine upon the mill necessities, by the permanent character of the ore.

A shaft has been sunk to a depth of 145 feet, starting in the
lode and reaching the footwall. This is shown in the Longitudinal Section
of the mine, attached. A tunnel was started in the glacial moraine on
the West of the gulch, and below the ore bins, but, as I am informed, never
cut the rim rock, or solid rock or lode formation. Another short tunnel is
driven in the lode near the hanging wall. The portal of this tunnel is shown
in Photo 9, at the lower left hand corner. The portal of the West tunnel is
shown in Phuio 4, between the horse and the ore bin.

From the bottom of the shaft, a crosscut of 40 feet was driven north,
in ore. All the shaft and crosscut working is in ore. Several hundred tons
of ore have been dumped in the bins and about the shaft, or thrown out of the
cut, Photo 9.

The only outcrop exposure lies on the east of the gulch at the foot
of the long sliderock slope. The main portion of this outcrop is 85 feet in
length as showing in Photos 7 and 8, the crib-work being at the footwall of
the lode, the hanging wall below the portal in Photo 9.

The only outcrop exposure lies on the east of the gulch at the foot
of the long slide rock slope. The main portion of this outcrop is 85 feet in
length as shown in Photos 7 and 8.

Transportation.

The mine is between seven and eight miles from the Yellowstone
Branch of the N. W. Ry., at Emigrant Station. There is a goed road for most
of the distance, and well up into the main gulch. A little repair and the
road can be used for auto traffic, to the foot of the falls, where there is
ample room for a fairly large concentrating plant, water for same and a
tunnel site, which in a distance of 9,000 feet, will tap the lode at a depth
of eight hundred (800) feet below the collar of the shaft.

It is possible to build a railroad over this route to the foot of the
falls. 1In this event, the mill may be located along the foothills of the
mountains either way from the mouth of the gulch. Along the foothills are
a number of land-locked sags having a capacity of millions of tons of tailings
and over which are admirable sites for the erection of gravity plants. Water
is available from the Emigrant and Six Mile gulches, or may be pumped from the
Yellowstone river, just below the range of foothill moraines.
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Power

All the streams entering the Yellowstones from the east are
precipitous and flow a considerable volume of water. These afford heads
of from 300 to 600 feet and more, for power development. The Yellowstone
river has a rapid flow and at a point a few miles above Emigrant -an ideal
site for power development. The volume of the Yellowstone is’large, even at
a minimum. A minimum flow of 1,000 second feet at Corwin Springs above -
the site, is given in the U. S. Government Records.

Electric power is available from one of the main transmission lines
supplying Livingston, Montana, 23 miles north of Emigrant.

Preliminary Development.

A careful study of the lode and conditions, made on a number of
examinations by the writer, since 1903, has fully convinced him of the value
of the lode as a profitable mining proposition. In my early studies of the
mine, the zinc was a serious item; the price was low with little market for
a separated product and metallurgical development had not then reached such a
point as to justify the satisfactory separation. The concentrate shipped te a
smelter was doomed to penalizing on account of the zinc.

In 1912, conditions showed a material change and I again investigated
the property with the view of separating and disposing of the zinc, thus
avoiding the penalty and obtaining something, at least, for the cost involved.
Since then I have been to the property on a number of occasions in the company
of several prominent engineers. Those visits have been a source of satisfaction
in that these engineers have expressed themselves as finding conditions as
represented in my reports and further by their frank surprise, admitting it as
more than they expected.

In the course of these studies, I have formulated a line of development
which I consider fully justified by the size of the lode, as seen, by the
mineral content, and by the evident magnitude of the deposit. The suggested
development will fully determine the course to be followed and will prove the
deposit, as one justifying a large capital outlay and extensive plan of
permanent development, or, as having not merit.

The shaft now 145 feet in depth and at the foot of the lode, should be
pushed to the 200 ? 300? foot level, with a sump, a cross cut driven to the
lode and through it. From this cross cut a suitable point should be selected
and drifting started in both directions along the strike of the lode, to the
limit of the ore body, or to such distance as to develop an ample reserve to
justify proceeding with permanent development. From the drifts, cross cuts
should be run at régular intervals, biocking out the lode.

Twenty to twenty five thousand dollars spent in this work, should
fully prove the possibilities of the lode as indicated by the surface exposures
and work done.
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Permanent Development.

Owing to the rough and, at places steep grade of the canyon,
development through a tunnel will prove the more profitable course. Such
a tunnel can be driven frem a point below the falls, enjeringl gneiss for a
few hundred feet, and then cutting the massive andesite for the remainder
of the distance of a t@tal not excecding 9,000 feet. Power can be developed
from the falls to the extent of 150 h.p. by means of which compressed air will
be available for this work, right at the portal of the tunnel.

1 estimate that the equipment and construction of this tunnel
will be dout $150,000. Such development will put the lode at 800 feet
(by android observations) below the collar of the shaft and will make available
not only the ore below the collar for the depth of 8i0 feet, but such ore as
may be developed in the steep slopes to the East and West of the gulch.

Should the development esxtend for 1,000 feet along the lode and tn

the Ml CJeptlh of 960 feot, “fherg will 1o an avelleble torrage of 6,400,000
tons, aside from that in the side slopes.

From the portal, transportation facilities can be economically

constiucted. There is ample v Trp livipg and edninistration guarte:s, =i
water, 01\e1ted thLOUbh the shaft, will make available permanent powe: fo1
COLPT s T, vt RITA NS 300 foot '.l_' TR

Cererel Remarks.

Ore of the same character has been discovered beyond the Eastevn
extension of the Great Eastern, also to the ‘west. Both well up the mountains,
indicating the p)obally occurrence of a series of ore bodies «lcng the
andesite-porphyry contact. The possibilities for the development of an
extendéd series of large lenses or deposits, along the contact, are excellent
and indicate a development of a good many million tons of ore.

While the ore is low grade, the tenor is above that of the disseminated
porphyries of the solth west, and the milling character so much above that of
the porphyry coppers, that with concentration and flotation, an almost perfect
recovery can be effec!ed.

My estimates, with silver at 50¢, lead at .50, copper at 15¢ and zinc
at indicate a piofit of $2,00 per ton on the handling of this ore, under
a working capacity of 1,000 tons per day, based on an 80% recovery. T aw corvinced
that with present available facilities a recovery of 95% can be effected,
materially increasing the profit. With the maintenance of high price for the
metals, there is a greatly enhanced profit over the above.

Values

Until one has seen the deposit it will be hard to realize the
impractibility of sampling either the bins and dumps, or the exposed outcrops.
Our engineer will go to the property with sacks, etc. and a full intention
to take samples but will come away with a few representative pieces and advise
you that the only practical sampling that can be done will be to ship a car or
so and have it run through a sampling plant.
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This was my decision on my return visit in 1912 and the experience of others
who have looked at the property.

On this acoount, I took two samples, these of material manifestly
culled out at some time, and manifestly the lowest grade observable unless
in that it was more zincy. In my opinion this material was culled from the
shipment mentioned below, of 25 tons to Butte in 1895.

Samples No. 3 was taken by an engineer, culled at the hotel and I
had it assayed. 1It, like Nos. 1 and 2, represents a low selection of the ore,
and much under the average. These will be of interest as indicating the
relation of the metal values and as indicating what can be done on the
uniformly, lowest grade material

Samples No. 4 is of a lot of 25 tons shipped to Butte in 1895, returns
being made for gold, silver and copper, only. The other values, those of lead
and zinc, may be calculated, pro rata from samples 1, 2 and 3, giving a basis
on which to figure the higher grade values.

Numerous samples of ore and hand panned concentrate have been made
by the owner, disclosing high and low values, not lower than those given below.
These however are of little value in determining the merits of the lode. Assays
of the individual copper and lead sulphides show these minerals to carry from

21 to 23 oz. of silver each.
Samples.
No. Gold Silver Copper " Lead Zinc Iron Saluble Insol
1. 0.01 oz 2.3 0z, 0.45% 0.7% 2.,61%
2 TEs 1.3 ™ 0.22 0:3 1.84
3 0.04 " 2.3 ™ 0.77° 1.84 .62 4.0% 85.0%
b4 .,* .26 ™ 41.0 % 8.30
*No. 4 represents smelter return on concentrate shipped to Butte, 1895, 25 tons
ore, concentrated to 5 3/4 tons, concentrates ratio 25 : 5.75

The following assays are reported by the owner. These are of varieus lots of
ore, hand-panned concentrates and tests on electrostatic separation. Evidently
some have been taken as representative lead ores, others as representative
copper ore, lots. e
5. con 0.10 oz. 17.8 oz 3.30% 18.8% 4.5% 22.67%
6. ore 0.08" 9.1 1.8 7.0 2.5
7. con 0,10 " 51.6 1.5 L 26.0 24,1
8. ore 0.06 " 26,4 0.5 0.7
9. ere 0.04 " 7.0 16.5
No. 10 ten pound let, electrostatic separation;
Ne. 11 “ H " , concentrates, from:
10, 0.082  33.55 1.36 ° 5.8 1.6

112.71 3.35 17.7 2.80

No. 11 Cons. 13.85%, original ore, No. 10.
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It is quite evident from a casual inspection of the ore about the
shaft, and of the outcrop, that 8, : 1 to 10:1 ratio, is a reasonable
one, for the concentration of the lode as a whole.

The hand panned concentrates above represent a general average of
5 ¢ 1 ratio of concentration, corresponding with the shipment in 1895. There
are, however, zones, or segretations, uncovered in the sluice-way which, I am
reliably informed, will concentrate in ratio of 3 or 4 : 1. 1In my opinion, a
ratiec of 8 : 1 is a fair estimate; 10 : 1 an absolutely safe estimate.

On the basis of a 10 : 1 ratio of concentration, the following
represents my estimate of the value of the ore:

-

Gold Silver Copper Lead Zinc 3 i ‘g’_.‘?
0.05 9% 6.0 oz /o #21.0% ¢%* 2.0 7,22 2.0 .
480" SIS 1230, 80 3.0 — &) 3Y

Reckoned on the basis of nominal prices, the lode will represent an
average value of eight ($8.00) to twelve ($12.00) per ton.

Assuming a recovery of §$7.00 per ton, value at the mine nominal
prices, with deductions for minipg, milling and haul to railway of $5.00 per ton,
there is a margin of $2.00 per ton for profits. ’

Operating Conditions, Mine.

The andesite hanging wall is very strong, as indicated by the overhanging
cliffs, and bluffs shown in the photos. With the great width of the deposits,
large stopes can be taken and these back filled with the side rock, of which there
are millions of cubic yards, over the lode and along the gulch. This material
is of small size, easily handled by power shovel. In this manner the minimum
of timber will be required in mining.

. The construction of the tunnel, estimated at $150,000.00 will afford
economical outlet for the ore, save hoisting and pumping expense, and permit
the development of considerable power for drilling and handling the lowering
skips. It will reduce the transportation costs of ore from the mine to the mill.

Mill.,

The character of the ore is such that no complicated process will -
be necessary to make a high recovery and separation of the values. Operating
costs should be low and the original costs of a 1,000 ton unit should not
be above the average for such plants.

There is every indication that the property will jw tify the
early erection of a unit of this size. The expenditure of from $20,000.00 to
$25,000.00 in preliminary development, along lines suggested, will, in my
opinion, futly justify the construction of a plant of from 2,000 to 2,500 tons,
daily capacity. '
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Accompanying this report will be found a map of the claims, as
patented, a longitudinal section of the lode at the shaft and twelve photos
of the mine and surroundings.

Photo 1. 1is a view looking up Emigrant, showing old placer
workings, below the falls. The shoulder of the mountain in the- background
is andesite, beyond the falls,

Photo No. 2, a placer camp below the mine which lies beyond the left
hand point and at the foot of the saddle, extending to the upper right.

.Photo No. 3, view of placer above the mine from point above shaft,
looking up the gulch. Road at left in small slide rock of porphyrite.

Photo No. 4, shaft and ore bins;,,seen from roof of cabin in No. 6
looking south.

Photo No. 5, shaft and ore bins, looking souLhwesc, Emigranc Jeali 1a
the background, Bedreck at 12 feet below collar.

Photo No. 6, looking down gulch from top of outcrop, photo 7-8-9,
andesite slopes of Emigrant Mt. Snow slide at left.

Photos 7 & 8, two views of the outcrop on east of gulch from near the
shaft, 85 feet of the outcrop, exposed in face. Slide rock over the outcrop
is the foot of same seen in lower part of Nos. 1l and 12, and runs up the slope
nearly 1,000 feet.

Photo No. 9, North end of outcrop seen from down the gulch. Crib
work at right and old sluice way used in original prospecting. In center
foreground, partially filled with wash of the creek. The east tunnel is
seen in the lower left hand corner. This view is taken looking at right angles
to the strike of the orebody.

A

Photos 10 and 11 matched together, these give a view of the mountain
on the East side of the gulch, above the outcrop. The line of contact and
probable course of the lode, is shown by the draw to the right of the double
tree in No, 11, Note the difference in the weathering of the andesite at the
left and porphyrite at the right-south of this draw. These were taken at an
altitude of about 1,200 feet above the moraine.

Photo No. 12, exposes the andesite mountain somewhat more to the North.
The main flow of slide rock at the left of the double tree, is that extending
upward from the outcrop of the lode. 11 and 12 indicate the dip of the contact.
Ore of the same character has been found beyond the top of the mountain shown
in Nos. 11 and 12.

Reference is made to the Livingstone Folio, U. S. G. S. Folio No. 1,
1894 andgeological notes by Joseph P. Iddlings and Walter Harvey Weed.

Respectfully submitted,

Mining Engineer
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TO __Paul I. Eimon LOCATION _Tucson (C)
FROM __Howard Lanier LOCATION Fort Wayne $ 5 :
JU
. _Bellnap., Montana Property i
SUBJ DATE June 15, 1972 A Nig 197
C
EIVED

Clyde Davis called today and advised that Bellnap offered BYU an interest
in his Montana property. Bellnap wanted to talk to me about it thus
Clyde asked of our interest.

As I recall, Ken Jones was familiar with the property and you have had some

discussions with Bellnap. Is this property one that we should investigate
further?

I advised Davis that I would contact him sometime next week.
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Copy of Repoit believed to have been writtem by Mr. L. S, Ropes, Mining Engineer,
o Helena, Montana

Park County, Mont.

Helena, Mont.
Dec. 20, 1915.

The Emig:ant Mine comprises two.patented claims on Emigrént Creek,
Park County, Montana, THE GREAT EASTERN and GREAT WESTERN.

The lode was discovered in the sixties, by the early placer miners.

-In the eighties one of these called the attention of the present owner to the

discovery and they veopened the ground sluice, cross cut the lode a measured
width of 114 feet, taking out about two feet depth of bed-rock across the lode.
Later an organization undertook the development of theproperty but became involved
in the panic of '93 to '96, were handicapped on account of the zinc in the ore

and diopped the property which reverted to the present owner.

. Geology

In the immediate vicinity of the mine there is but little variety
in the rock formation. The area is one of andesites, porphries and rhyolites,
with remnants of the sediments within a few miles. Ascending Emigrant Gulch,
the lower reaches or Lue gulcn cut gneiss up to the falls, whicn drop over the
warginwf the andesite at the contact. The drop here is about 150 feet, in a
short distance. From this point to the mine, the canyon is of glacial origin-
and carved in the massive andesites. Sheet walls rise from a footing of talus
of massive blocks of andesite and slide rock. Beyond the mine, the slopes
though still steep and rugged are less abrupt and covered with smaller slidé.
rock of the disintergrating porphyrite (W. H. Weed, U. S. G. S.)

Mineralogy

The lode forms on the south contact of the andesite which makes the
hanging wall and appears to be a mineralization of the porphyrite. The
mineralized zone is highly silicified and yields from 80% to 85% insoluble
in the low grade sampling. It is homogeneous in structure, drusy, the druses
lined with small quartz crystels, and segregations of one or another of the ores
with which it is mineralized. The character of the gangue is porphyritic in
structure. Portions of the lode show a very uniformly homogenous groundmass
with the ores disseminated in grains and, unuslly in segregations of the size
of hickory nuts, from this up to the size of an egg.

The ores comprise pyrite, galena, chalcopyrite, sphalerite and
siderite; the values are in gold, silver, lead, copper and zinc. The
several minerals occur separately, seldom at all mixed and separate readily
from the gangue.

Some oxidation is noted in the ores of the outcrop on the East side
of the gulch. The ore in the bin and coming from the shaft and crosscut,
shows no oxidation or alteration. All sulphides seem to be primary, as relating
to original form of deposition. There is however, evidence that the ores are
not primary, as relating to porphyrite. This is found in some portions of the
lode, which show brecciation of the porphyrite, and cementing with the sulphides,
which fill the angular interstices, whide in the same piece of rock the character-
istics mentioned above maybe noted.
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The nature of the lode material and the condition of the inclosed
sulphides is such as to render them readily amenable to crushing and
concentrating, and particularly to separationm.. The ore is an ideal
concentrating one, and supplemented by flotation of the finer material,
will yield an unusually high recovery.

Development.

Comparatively little can be said of what has been done toward the
development of the deposit, other than that it has been uncovered in a
way to aid what nature has done for it in the excavation of the gulch. This
has given us an exposure at a depth of from 1,500 to 2,000 feet, enabling us
to determine upon the mill necessities, by the permanent character of the ore.

A shaft has been sunk to a depth of 145 feet, starting in the
lode and reaching the footwall. This is shown in the Longitudinal Section
of the mine, attached. A tunnel was started in the glacial moraine on
the West of the gulch, and below the ore bins, but, as I am informed, never
cut the rim rock, or solid rock or lode formation. Another short .tunnel is
driven in the lode near the hanging wall. The portal of this tunnel is shown
in Photo 9, at the lower left hand corner. The portal of the West tunnel is
shown in Phuvipo 4, between the horse and the ore bin.

From the bottom of the shaft, a crosscut of 40 feet was driven north,
in ore. All the shaft and crosscut working is in ore. Several hundred tons
of ore have been dumped in the bins and about the shaft, or thrown out of the
cut, Photo 9.

The only outcrop exposure lies on the east of the gulch at the foot
of the long sliderock slope. The main portion of this outcrop is 85 feet in
length as showing in Photos 7 and 8, the crib-work being at the footwall of
the lode, the hanging wall below the portal in Phote 9.

The only outcrop exposure lies on the east of the gulch at the foeot
of the long slide rock slope. The main portion of this outcrop is 85 feet in
length as shown in Photos 7 and 8.

Transportation.

The mine is between seven and eight miles from the Yellowstone
Branch of the N. Ww. Ry., at Emigrant Station. There is a goed road for most
of the distance, and well up into the main gulch. A little repair and the
road can be used for auto traffic, to the foot of the falls, where there is
ample room for a fairly large concentrating plant, water for same and a
tunnel site, which in a distance of 9,000 feet, will tap the lode at a depth
of eight hundred (800) feet below the collar of the shaft.

It is possible to build a railroad over this route to the foot of the
falls. In this event, the mill may be located along the foothills of the
mountains either way from the mouth of the gulch. Along the foothills are
a number of land-locked sags having a capacity of millions of tons of tailings
and over which are admirable sites for the erection of gravity plants. Water
is available from the Emigrant and Six Mile gulches, or may be pumped from the
Yellowstone river, just below the range of foothill moraines.
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Power

All the streams entering the Yellowstones from the east are
precipitous and flow a censiderable volume of water. These afford heads
of from 300 to 600 feet and more, for power development. The Yellowstone
river has a rapid flow and at a point a few miles above Emigrant -an ideal
site for power development. The volume of the Yellowstone is large, even at
a minimum. A minimum flow of 1,000 second feet at Corwin Springs above -
the site, is given in the U. S. Government Records.

Electric power is available from one of the main transmission lines
supplying Livingston, Montana, 23 miles north of Emigrant.

Preliminary Development.

A careful study of the lode and conditions, maderon a number of
examinations by the writer, since 1903, has fully convinced him of the value

of the lode as” a profitable ‘mining“proposition. In my early studies of the - . .-~

mine, the zinc was a serious item; the price was low with little market for

a separated product and metallurgical development had not then reached such a
point as to justify the satisfactory separation. The concentrate shipped te a
smelter was doomed to penalizing on account of the zinc.

In 1912, conditions showed a meterial change and 1 again investigated
the property with the view of separating and disposing of the zinc, thus
avoiding the penalty and obtaining sovmething, at least, for the cest involved.
Since then I have been to the property on a number of occasions in the company
of several prominent engineers. Those visits have been a source of satisfaction
in that these engineers have expressed themselves as finding conditions as
represented in my reports and further by their frank surprise, admitting it as
more than they expected.

In the course of these studies, I have formulated a line of development
which I consider fully justified by the size of the lode, as seen, by the
mineral content, and by the evident magnitude of the deposit. The suggested
development will fully determine the course to be followed and will prove the
deposit, as one justifying a large capital outlay and extensive plan of
permanent development, or, as having not merit. ;

The shaft now 145 feet in depth and at the foot of the lode, should be
pushed to the 200 2 300? foot level, with a sump, a cross cut driven to the
lode and through it. From this cross cut a suitable point should be selected
and drifting started in both directions along the strike of the lode, to the
limit of the ore body, or to such distance as to develop an ample reserve to
justify proceeding with permanent development. From the drifts, cross cuts
should be run at régular intervals, blocking out the lode.

Twenty to twenty five thousand dollars spent in this work, should
fully prove the possibilities of the lode as indicated by the surface exposures
and work done.

N R
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Permanent Development.

Owing to the rough and, at places steep grade of the canyon,
development through a tunnel will prove the more profitable course. Such
a tunnel can be driven from a point below the falls, enferingl gneiss for a
few hundred feet, and then cutting the massive andesite for the remainder
of the distance of a t@®tal not exceeding 9,000 feet. Power can be developed
from the falls to the extent of 150 h.p. by means of which compressed air will
be available for this work, right at the portal of the tunnel.

I estimate that the equipment and construction of this tunnel
will be dout $150,000. Such development will put the lode at 800 feet
(by android observations) below the collar of the shaft and will make available
not only the ore below the collar for the depth of 8i0 feet, but such ore as
may be developed in the steep slopes to the East and West of the gulch.

Should the development f*tend for 1,000 feet along the lode and to
the full Jdepth of 900 fect "TTIDTQ will Lo an aveileble tonrege of 6,400,000
tons, "aside from t 1at' in the side slopes - - o )

From the portal, transportation facilities can be economically
constructed. There is ample :cer fra livipg and adnipnistiat ion guarte:s, =
water, diverted thiough the shaft, will make available permanent power fo1
COMPrers s , ¢, under 800 feet hweat,

Cererel Remarks.

Ore of the same character has been discovered beyond the Easeéevn
extension of the Great Eastern, also to the west. Both well up the mountains,
indicating the probably occurrence of a series of ore bodies «lcng the
andesite-porphyry contact. The possibilities for the development of an
extendéd-series of large lenses or deposits, along the contact, are excellent
and indicate a development of a good many million tons of ore.

While the ore is low grade, the tenor is above that of the disseminated
porphyries of the south west, and the milling character so much above that of
the porphyry coppers, that with corcentration and flotation, an almost perfect
recovery can be effected.

My estimates, with silver at 50¢, lead at .50, copper at 15¢ and zinc
at indicate a profit of $2,00 per ton on the handling of this ore, under
a working capacity of 1,000 tons per day, based on an 80% recovery. T aw convinced
that with present available facilities a recovery of 95% can be effected,
materially increasing the profit. With the maintenance of high price for the
metals, there is a greatly enhanced profit over the above.

Values

Until one has seen the deposit it will be hard to realize the
impractibility of sampling either the bins and dumps, or the exposed outcrops.
Our engineer will go to the property with sacks, etc. and a full intention
to take samples but will come away with a few representative pieces and advise
you that the only practical sampling that can be done will be to ship a car or
so and have it run through a sampling plant.
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This was my decision on my return visit in 1912 and the experience of others
who have looked at the property.

On this acoount, I took two samples, these of material manifestly
culled out at some time, and manifestly the lowest grade observable unless
in that it was more zincy. In my opinion this material was culled from the
shipment mentioned below, of 25 tons to Butte in 1895,

Samples No. 3 was taken by an engineer, culled at the hotel and I
had it assayed. It, like Nos. 1 and 2, represents a low selection of the ore,
and much under the average. These will be of interest as indicating the
relation of the metal values and as indicating what can be done on the
uniformly, lowest grade material

Samples No. 4 is of a lot of 25 tons shipped to Butte in 1895, returns
being made for gold, silver and copper, only. The other values, those of lead
and zinc, may be calculated, pro rata from samples 1, 2 and 3, giving a basis
on which"to figure the higher grade values. ° g ’ e .

Numerous samples of ore and hand panned concentrate have been made
by the owner, disclosing high and low values, not lower than those given below.
These however are of little value in determining the merits of the lode. Assays
of the individual copper and lead sulphides show these minerals to carry from
21 to 23 oz. of silver each.

Samples.
No. Gold Silver Copper " Lead Zinc Iron Saluble Insol.
0.01 oz 2.3 oz. 0.45% 0.7% 2.617%
24 T 1.3 % 0.22 0.3 1.84
3. 0,04 2.3 " 0.77° 1.84 .62 4.0% 85.0%
4 . * 0.26 " 41.0 " 8.30

*No. 4 represents smelter return on concentrate shipped teo Butte, 1895, 25 tens
ore, concentrated to 5 3/4 tons, concentrates ratio 25 : 5.75

The following assays are reported by the owner. These are of varieus lots of
ore, hand-panned concentrates and tests on electrostatic separation. Evidently
some have been taken as representative lead ores, others as representative
copper ore, lots.

5. con 0.10 oz. 17.8 ez 3.30% 18.8% 4 .5% 22.6%
6. ore 0.08 " 9.1 1.8 7.0 2.5
7. con 0.10 % 51.6 1.5 545 26.0 24.1
8. ore 0.06 " 26.4 0.5 0.7
9. ore 0.04 " 7.0 16.5
Ne. 10 ten pound let, electrostatic separation;
Ne. 11 " " " , concentrates, from:
10, 0.08 2 33.55 1.36 5.8 1.6
112.71 3.35 17.7 2.80

No. 11 Cons. 13.85%, original ore, No. 10.
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It is quite evident from a casual inspection of the ore about the
shaft, and of the outcrop, that 8, : 1 to 10:1 ratio, is a reasonable
one, for the concentration of the lode as a whoele.

The hand panned concentrates above represent a general average of
5 : 1 ratio of concentration, corresponding with the shipment im 1895. There
are, however, zones, or segretations, uncovered in the sluice-way which, I am
reliably informed, will concentrate in ratio of 3 or 4 : 1. In my opinion, a
ratio of 8 : 1 is a fair estimate; 10 : 1 an absolutely safe estimate.

On the basis of a 10 : 1 ratio of concentration, the following
represents my estimate of the value of the ore:

-

Gold  Silver Copper Lead Zinc 3L. ¥
0.05 9% 6.0 0z jp#2l.0% ¢Z° 2.0 7,20 2.0 hary
ox . jp448.0"  ysTL5 5323.0 e e 30 < &) 24

Reckoned on the basis of nominal prices, the lode" will represent an- -
average value of eight ($8.00) to twelve ($12.00) per ton.

Assuming a recovery of $7.00 per ton, value at the mine nominal
prices, with deductions for minipg, milling and haul to railway of $5.00 per ten,
there is a margin of $2.00 per ton for profits. :

Operating Conditions, Mine.
The andesite hanging wall is very strong, as indicated by the overhanging

cliffs, and bluffs shown in the photos. With the great width of the deposits,
large stopes can be taken and these back filled with the side rock, of which there

are millions of cubic yards, over the lode and along the gulch. This materiazl
is of small size, easily handled by power shovel. In this manner the minimum
of timber will be required in mining.

The construction of the tunnel, estimated at $150,000.00 will afferd
economical outlet for the ore, save hoisting and pumping expense, and permit
the development of considerable power for drilling and handling the lowering
skips. It will reduce the transportation costs of ore from the mine to the mill,

Mill.

The character of the ore is such that no complicated process will
be necessary to make a high recovery and separation of the values. Operating
costs should be low and the original costs of a 1,000 ton unit should not
be above the average for such plants.

There is every indication that the property will jws tify the
early erection of a unit of this size. The expenditure of from $20,000.00 to
$25,000.00 in preliminary development, along lines suggested, will, in my
opinion, futly justify the construction of a plant of from 2,000 to 2,500 tons,
daily capacity.
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Accompanying this report will be found a map of the claims, as
patented, a longitudinal section of the lode at the shaft and twelve photos
of the mine and surroundings.

Photo 1. 1is a view looking up Emigrant, showing old placer
workings, below the falls. The shoulder of the mountain in the background
is andesite, beyond the falls.

Photo No. 2, a placer carp below the mine which lies beyond the left
hand point and at the foot of the saddle, extending to the upper right.

_Photo No. 3, view of placer above the mine from point abeve shaft,
looking up the gulch. Road at left in small slide reock of porphyrite.

"Photo No. 4, shaft and ore bins;,seen from roof of cabin in No. 6
looking south.

Photo No. 5, shaft and oré bins, lLooking southwest, Emigrani Peak tn
the background, Bedreck at 12 feet belew cellar.

Photo No. 6, looking down gulch from top of outcrop, photo 7-8-9,
andesite slopes of Emigrant Mt. Snow slide at left.

Photos 7 & 8, two views of the outcrop on east of gulch from near the
shaft, 85 feet of the outcrop, exposed in face. Slide rock over the outcrop
is the foot of same seen in lower part of Nos. 11 and 12, and runs up the slope
nearly 1,000 feet.

Photo No. 9, North end of outcrop seen from down the gulch. Crib
work at right and old sluice way used in original prospecting. In center
foreground, partially filled with wash of the creek. The east tunnel is
seen in the lower left hand corner. This view is taken looking at right angles
to the strike of the orebody.

Photos 10 and 11 matched together, these give a view of the mountain
on the East side of the gulch, above the outcrop. The line of contact and
probable course of the lode, is shown by the draw to the right of the double
tree in No., 11. Note the difference in the weathering of the andesite at the
left and porphyrite at the right-south of this draw. These were taken at an
altitude of about 1,200 feet above the moraine.

Photo No. 12, exposes the andesite mountain somewhat more to the North.
The main flow of slide rock at the left of the double tree, is that extending
upward from the outcrop of the lode. 11 and 12 indicate the dip of the contact.
Ore of the same character has been found beyond the top of the mountain shown
in Nos. 11 and 12.

Reference is made to the Livingstone Folio, U. S. G. S. Folio No. 1,
1894 andgeological notes by Joseph P. Iddlings and Walter Harvey Weed.

Respectfully submitted,

Mining Engineer
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