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FILE MEMO September 28, 1971

HOMESTAKE PROPOSAL ONC & H

On Sept. 24 Henry Colen, Vice President Homestake, callec from
Mexico City to inquire as to our interest in a joint venture proposal
for exploration of the C & H property. He was to have Paul Henshaw,
President of Homestake, call me as to details.

Paul Henshaw called Sept. 25. He pointed out that in previous dis-
cussions with Mr. Logen of Universal Oil Products, that they had "
been very close to an agreement regarding Homestake acquiring the
C & H holdings. Hanna Mining was also negotiating with Universal
Qil and submitted a more attractive proposal to Universal. Later
Hanna withdrew (it was at that time that we investigated the C & H

property).

Universal Oil Procducts has now approached Homestake again and is
offering to renew negotiations indicating a willingness to soften
their previous stance.

Homestake is interested in exploration on the C & H property and have
a specific target for this work. They plan either to sink a shaft or to
drift from the Centennial Mine shaft. The target of interest lies at
the west end of the Centennial shaft area. Homestake has no interest
in resuming operations in the old C & H facilities.

Homestake estimates the exploration would cost approximately $5
million over the next 2% to 3 years. Henshaw's proposal would be
for Essex to cover all exploration expense but Hormestake would -
finance their share of facilities. Homestake, because of their under—
ground experience, would be the managing partner.

Currently Homestake is re-examining the complete labor relation
situation before making any other commitments to U.O.P. They
have retained a consultant to make this investigation which will be
completed by mid-October. If the labor problems which previously
inhibited any interest in the C & H area have been resolved » Home-
stake will be looking for a partner to proceed,

—1-




I have advised Mr. Henshaw as follows:

"The proposal is interesting but it is totally unacceptable
for Essex to cover all expense for high risk exploration
and relinquish management."

H.Lanier
9/28/71

cc: P.W. O'Malley
J.R. O'Hare
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Mr. Howard Lanier

Essex International, Inc.
1704 West Grant Road
Tucson, Arizona 85705

Dear Howard:

A man named John Ryan visited me this morning. He is a Bagdad stock-
holder that we have known for many years. His home is in Calumet,
Michigan. He is a local booster for his area and would like to see
the Calumet Mine and smelting operation resumed if this could be done
to someone's benefit. Evidently the mine is inactive and gradually
filling with water although it is still at a point where it could

be very satisfactorily pumped. The mill is old and would need re-
placing. The smelter is evidently operable, but it is tailored
specifically to the native copper ore body and scrap. There is no
converter section.

I very well may be telling you things you already know. Since this
is an underground operation, I don't think Bagdad could make much of
a contribution, but it occurred to me it is something you might want
to investigate.

The labor problem has been horrible. However, Ryan indicated he be-
lieves the workers themselves are sufficiently fed up that they would
be very happy to resume work at Calumet without a union. Many of them
commute ninety miles one way daily to White Pine. On a winter day I
think they would get sick of this about noon of the first day.
I doubt if John Ryan would want to be quoted on any of the above state-
ments, but I am sure he would be more than happy to talk with you if
you care to follow up.
I hope things are going well with you.

Sincerely,

447;zn~<L

David C. Lincoln

cc: E. C. Kenney
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February 16, 1971

Mr. John Foley
Industrial Development
Dollar Bay, Michigan 49922

Dear Mr, Foley:

In compliance with our telephone conversation this
morning I am returning to you the information that you for-
warded with your covering letter dated December 10, 1970,

Very truly yours,

ESSEX INTERNATIONAL,, INC,

Howard L.anier, General Manager
Copper Operations
HL.:td
enclosures
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W8 Just received you letter of October 28th, which I have

“4f I would "help by answering questions Frank and Warren raise and:

and Torch Lake Railread, as I deem it entirely unnecessary. Thelr .-
old mill was too far away, but im the old days:they used and ‘thpught:
that they needed a tremsnduous amount af water and a large area in . ¢
which te dispose of their *tiilings. Neot so now. Water nowadays can, ‘i
be recircculated and Rk
You entioned thag you have looked over some of the Qulney
£ o5 suitenle nill site. PUUHAPDS YOU OVLRLCCKED THE:®

could be used to £111 suie of the old, worked ocut stopes. Water—rir

: SRR As to using the mine water for mill purposesi- The conpwsl Li@n srw by
< of the HMinewater should be glven careful consideration. It used to  .0s
"“be that the surface water was practicdlly all drained off through an+
; the minel water that was pumped vut was from lower
‘depths. That wine water seemed to be about saturated with calcium i
chloride and sodium chloride. Both of these reagents, and especlially
- the former are quite destruetive to metal, especlally iron. B 3
It might be possible to salvage the caleiun chloride from.dthie | .
- mine water at approfit. ik
. U wMan the mill underground, transportion of the ore to the mill ¢
would be much simpler. Haulage of the concentrates to the smelter.
“'should be by truck. =~ ety s

: Yes, I agree i
shaft down to 6,000 feet or thereabouts. I wa dublous about using

__Guiney has hever got dcwn to where the copper was diminishing in

. quantity nor richness--it is the cost of hoisting-that limits the . ll.-

2% +depths to which the lodes can be worked. And with improved minThg"

. methods and better sorting underground(so that less waste rock is - 4

*histed) the mine can be operated at a profit to greater depthe:= v .o
+ As te "where would you start drilling..." I DO NOT. recommend .

& ~ledes and come up with a core showing liltle or no copper. Also, &
“% 4o dpill core can show a solid bar of copper by going ALONG a thin segm .-
: in a lode that is entirely tco lean to worke' (Wagn't it at the: "«

v Cherokee that they got a beautiful copper .core, but. when they went.
5., dnafter it they found almost nothing?). I think that I mentiesned-
gvious letter that I hud had an opportunity in the Quiney £
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# 314 %2 Calle de Violeta
Colenia de la Reformd,
Oaxaca ‘de Juérez,
Oaxaca, Méxice. ' " ¢
November 1, 1967
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* . find a cross-cut that paralleled a previous diamond drill hoke out int
g~“#ne_far,rar west lodess The drill bores showed what appeaped, Lo s
i.excellent copper values 1n the last(farthegt) lode drilged§~andﬂn¢ @
he lodes below it. On . the contrarY;fthe“érQSS—éut went through ver
‘gopper ground in one of the underlying lodes and very little in that
dast or farthest lode. For the number of drill holes necesary. Lo giv
_reliable results--a cross-cut could be driven at no greater costs. (Ar
-you -CANNOT tram much copper out of a drill holel) '~ 4y e G
4 As to where o explore "for high silver contcpt"se~ Ti'S HbEmr:
necegsary. wWhen you have the copper you have some silvers If you have

two. or more .cormercial lodes quite close(sueh as the Quincy and fhe 1s
est lode),the silver is usually richer in the hanging lode. . "Ahd 1ii
ﬁ”f’bpperﬁearimg Jode, “the silver seems:to ¥avor the hanging sid
ilodd, . If a '"spar erossing® is encountered, the foot lode(or lede:
f;%?PPAtQ,be lean in both copper and silver, but the pahging'lodggppklaihﬂ_.
“are usually richer infboth'cbpper“ahd"siiVer. "K1so the silver, as wellk:-
*ss the copperj is not uniformly distributed along the lodes.! Very rich-
2% ‘ailyer pockets may be unexpettedly found--in-which.case much of the W
-~ % gilver will come up in the miner's dinner buckets, the nill petiIfgTthe
leaner material. : i
e 7 With the mill UNDERGROUND you wouldn 'thave tothisé?the ererso ia
and should be.able to operate at greater depths at a profit. g
: I read your letter to E.J.Hauswirth(a copy of which ycu eng¥osed)
with a great deal of intcrest. You brougzht up soume very good points. s %
Alse, the Michigan Geolopical Survey has a grout deal of information e
regarding thes Quiney and the dtate Tux commission should have somé ingsr-
- ggting flgures. - Also Franklin G. qudae(.E9¥wglu,”pyy;tal_F&lls,ﬁiuhf,;
~ igan 49920) should be consulted regarding unziined reserved,;etcs . fo-hsi

¥

.. with-the Tax Commission, for a nuumbel of years. ; S

A7 " G Mhat's ‘all for now, but I'll be waiting for any fUrfhéB~un§t§ﬁﬁ”
and hope that I'll be able to answer them. SRR G
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a mining Bngineer who was with the Michigan Ceologicul burvey, and latar
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COPPER INDUSTRIES DEVELOPMENT BOARD OF CONSULTANTS
Herman Gundlach—Gundlach Construction Company

DOLLAR. BAY, MICHIGAN 49922 Gunnar D, Miller—Superior National Bank
Tel. (906) 482-2372 Prof. Herbert W. Hawn—Mechanical Engineering
F. C. Schwarzenberg, P. E.—Mining Engineer
Donald J. Ogden—Houghton National Bank
Paul D. Kimball—Public Relations
Prof. Walter T. Anderson, P. E.—Electrical Engineering
Walter T. Dartland—Legal Counselor
Warren T. Monberg—Architect

. . o John Foley—Industrial Development
Mres Lai . October 22, 1970 Prof. Wollle Sea Gisoloay
/7 wae e ¢ e

th oo

1l 79- 70
lirs Walter Frobst, Chairman
Lssex *ﬂterlcthHBl
Fort Wayne, Indiana.

5729'/%W£‘tﬁ‘/ ﬂ“:.b‘
W

Dear Valter:

It is Detter than prebable that some company ,such as Essex,

or even a smaller conﬂany will be able to control the production
and sale of 75 million 1 ounﬁs of retfined conner per year at the
cost of a loan of $3 mllllon for ten years, or,lgss¢eIn addition
the loaning company coulé participate in the profits from the
sele of copner oxide and from the ranufacturing of ni-hayd iron
liners and balls for materisl crushing plants.

If you care to discuse this with please telephone me any afternoon
at about four oclock your time.

hat do you think is going to happen,within the next 60 days,
to the price of domestic prine cowherf Will it hold or breezk under
the pressure from cdealer and foreign copper orices?

I have just completed a study into the cost of rehabilitating

two Cuincy 41n1ng Company shafts which can produce,for 50 years or

more, about 25 to 30 million pounds of copper per veg,. In addédition
I have tied UD,(lOOSelVi,gthe ‘mininghtéghts in the Arcadian lining

Comoany land Professor Seaman , the best geologist ever to live
in and sfud the copper geology of Houghton County, llichigan says
that these 4300 aeres contain mor e copper than was ever min&d:

in the county., It is very fine copper which is now the most easy

to recover but in the early days was passed up for lack of knowledge
and good recovery equipment. It will average about 1% copper conteht.

Ask yourself these guestions, ---- How long will Essex Inrenational
last? How much copper will it need per year in about 50 years?

Will it still be entirelpf et the mercy of the " bandits" , the big
copner ppoducers?




COPPER INDUSTRIES DEVELOPMENT HEARD OF CONSULAANTS

Herman Gundlach—Gundlach Construction Company

DOLLAR BAY, MICHIGAN 49922 Gunnar D. Miller—Superior National Bank

Tel. (906) 482-2372 Prof. Herbert W. Hawn—Mechanical Engineering
F. C. Schwarzenberg, P. E.—Mining Engineer
Donald J. Ogden—Houghton National Bank
Paul D. Kimball—Public Relations

Prof. Walter T. Anderson, P. E.—Electrical Engineering
Walter T. Dartland—Legal Counselor
Warrer T. Monberg—Architect
John Foley—Industrial Development
January 31 5 1971  Prof. Wyllis Seaman—Geology
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Mr. Howard Lenier Feb 2
Essex International B
Tuscon, Arizona. RECE‘VE

Deer Mr. Lenier:

It may be helpful to you to know that the water level in the
Kinston and Centenial #6 shafts (C&H - U.0.P.) has risen about
300 feet since the pumps were shut down a few weeks ago. this
rise doesnt mean much because at the bottom the drifts and stopes
dont amount to much. --- These shafts 'make water'at this time

of the year at a rate of about 300 gallons per minute. The rate
will skyrocket in April.

C&H costs have always been'way high due to a top heavy administrative
staff and other white collar workers. Also there was always two

or more supervisors for every department when one could handle two

or more departments. Everyone, almost, had a secretary. There were

a dozen or more men in the drafting department drawing up like
drawings for the machine shop when the machinists did not need them
nor used them when given to them. C&H didnt know the meaning

of'time and motion' and,like the government, bureaucracy and staff
meetings held sway. '

HOW COULD MANAGEMENT LXPECT EFFICIENCY FROM HOURLY @YORKERS WHEN
SETTING SUCH EXAMPLES?

I believe that THE WAY toc get C&H operations on an efficgént basis

is to start with a profit sharing plan with the hourly workers Beinge
benefits coming out of a share of the operating profits. There should
be incentives for everyone and not only for the miners., What good is
knocked down rock if it it not moved out anff up and on through the
works)at a profitable rate?

I think the former C&H workers are ready to go back to work., And I
mean WORK, I am sure of it IF the attitude of a new company does not
carry on in the beligerent attitude of the o0ld one. If the new company
is managed by men who understand human and public relations , instead
of by one hatchet man after hatchet man with attitudes towardsworkmen
which are of the 1913 strike vintage. Such attitudes will not prevail
in the 1970s and onward.

Dont forget that I have a 100 ton per day secondary copper refinery
available to Essex International. Come and see it . Come and talk to

me about it.
Sincerely youréz {;;)>c(:;7///

(over) Jack Foley _/



Frank Gibbons
Universal Oil Products

(312) 792-3344
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Universal Oil Products Company RECEIVED
30 Algonquin Road - Des Plaines, lllinois 60016
Telephone 312-763-6000

January 29, 1971

Mr. Howard Lanier
Essex International, Inc.
1704 West Grant Road
Tucson, Arizona 85705

Dear Mr. Lanier,

Under separate cover, I am sending you a copy of ""Red Metal" which was
published in 1951 as a history of Calumet & Hecla. You may find some of
the old history interesting.

I look forward to hearing from you in a week or two regarding any interest
you may have in our Calumet Division.

Very truly yours,
=7 ) (/- %
_A__u--«“f;/’ o A 4 \7 7 / "'/i‘_,;,,‘“ M
< //'- . &,(': A_AL —{ U 2

Franéié J. Gibbons

bjm
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_ Mr. John Foley, Consultant, May 28, 1967.
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# 314 32 Ccalle de Violetas,
Colonia de la Reforma 1
Oaxaca de Judrez, Oaxaca, Méxicqi

Industrial Development Section,
Community Action Agency, Inc.
Dollar Bay, Michigan L9922,

Dear Jack Foley:

: It was quite a surprise to learn from your letter of &
the 21st, that Chet had bulldozed the rock piles down the Arcadian shaftsy -
for I hadn't recommended any such action. When Joe Donnelly was: down Fosio,
here in March, he told me that the Mine Inspector had requested them to :
do something about the dangerous condition of someof the old workings angd:

I suggested putting old scrap rails across the shafts. They would have ‘o
beplaced, of course, below any cave-in had widened the shafts. After s

such rails or other old iron had been put in to span the openings, then .

what could be done would 8epend upon material available, cost and convens
ience. Perhaps placing large slabs of rock across the rails to span the
interstices, then some smaller rocks and finally concrete. Or reinforced’ .
concrete slabs, L e

However, the filling of the shafts should have but little effect upon
futire exploratory work as the shafts would have been available only for
exploration in the immediate vicinity of that one mineralized zone, _

Our intention, ir driving the adit, was to drive it towards the nearest

of the old shafts and when close to it, to unwater it above the adit level

through advanced drill holes, theswhen the adit was connected with the:
shaft, to unwater that shaft by electric pump for the next 100 feet or so
in depth, and then th come back through the ore underneath the adit level.
The adit level, remember, was driven just above the zone of most of the -
ore. Shortly before the hanging cross-cut(where the dam was bullt) that

- was driven from the main hanging lode, we did some stoping. The Government

stopped this as they contended that we shouldn't go downward from an adit
exploration. One drill is, I believe, still stuck in mass copper down in
that underhand stope. Near the mouth of that same hanging cross-cut, Cap-
tain Hans and I tried to dig a sump to collect water below the adit level
and we didn't succeed as we struck heavy mass copper in both plades where
we tried. In several places along the course of the adit we encountered
mass copper at track level but with none showing in the back,

The Kennecott people are probably quite wise in wanting BOTH the Arcad-~
ian and the Quincy, and not the Quincy alone, for while the Quincy 1s a
remarkably valuable property, it is the Arcadian that has such a large
acreage of unexplored potentially rich mineral ground. e

Any prospecting that may be done should bear in mind that if copper .
is found at surface in any lode, that it will go down for a considerable
distance-=BUT that a very rich copper lode in depth may hot show copper -
at surfaces Of the dozen or so of the Quincy lodes that have been profite
able, I know of only three that showed good to fatrcopper at surface, .and
none of them for their entire length. WATCH the mineralizing fault

.zones and never mind whether a'new"lode lines up with any of the previe@sly
“known ones or not! : ] o T

Hope you van keep the Quincy smelter running. Good luck to you,

Sincerely, fg?g?%f/ J 2
A L o ammlo

=

-
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z ilh 38 Calle de Violetas

_ : olonis de la Reforma,

Oaxaca de Julrez, Oaxaca,Méxkco.
Mr. Jack Foley, July 24, 1970.

Copper Industries Development

Dollar Bay, Michigan, 49922.

Dear Jacke.

The report by the Bechtel Corporation, which was
received three days ago is béing returned with some marginal
notes. These notes are amplified and supplemented in part in the
page of notes on the Geology of the Copper Country.

I am & day or two slow in writing the geological notes as it
took considerable time and thought to get them technically correct, and
also to put them into language thet could be understood by a non-
technical teader or evan by a geologist. '

when Gen. Mgr. Lawton called me up one day and said he wanted
to talk to me, The first question he asked was "Kre you a geologist"?
and when 1 toid him that I wasn't a geologist--just simply been
teachirg geology to mining students for twenty some years-- he
said"PMne". "The eastern office thinks I should hire a Geologist
but I don't want one" so he told them that he had hired a '"Professor
of Geology" and that they were appeasede.

After working three or four years mapring in the Quincy, I
asked if he had any objectlions to my writimz up the Geology for
publication. "None at all" he said"but don't say ANYTHING about
the faulting." I told him that without the faulting, there was
nothing to write about, for without the faulting there wouldnT be
any copper there. "We know that", he said, but the stockhdlderg,the
eastern office and the Damned geologists DOV'T know it--so keep it
quiet. [ wus, «f3e #€e (eqical ConSufld r/fT [M,r 7o Mohaw K

Miniypg Eo b 3 prien Coppey SemP gipdaf STEEFS

If’ oc ursﬁ.’gocx‘ne ﬁ’{gt you”n(cight need Zzlditiong coples of the
geological notes. If so, I presume thay can be readily duplicated
by photostat, or other means.

Hope you have good luck with your ides of consolidating thé o AT
properties north of Portage Lake, and remember!! The Copper aee
bare}y been SCRATCHED in the search for copper. Much utterly useless
work has been done looking in the wrong places for copper that
couldn't be there, and looking for continuations of famous lodes
that couldn't be well mineralized where they were searched for,
Andf all that useless dlamond drilling-- you could punch meny holes A
through ang of the famous rich lodes and miss all of the copper.

Sincerely,

.

s )

Weh s S€EaMan
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L e 3 C 314 3% calle ‘de Violetas

% & ’ “ Colonia de la Reforma, . -

& “i. Qaxaca de Juérez,

el ke L Oaxaca, M&xico. . .
Mr, John Foley Jan. 252;1967,'ﬁ-3'

llar;Bayi;Miéh;géhﬂ#é?QE.

}wf In reply to'your letter of Janvary 21st, I will try.tdi
‘answer your questions to the bhest of my ability. However, I have no
‘notes nor maps with me here in México and will have to reiy solely upen

é . 'my memory, and as it has been about 25 years since I did most of ‘my
i “‘work at the Quincy, I will not be able to answer all of your gquestion
as fully as I would wish. A ; : i

In regard to your first question--"was there ever any diamond @
drilling done into these TodeaP! 3 :
Yes. Considerable drilling was done, both from surface and from
underground. mis drilling, however, dld not always(nor secemingly :
usually) produce reliable results, For instance, 1 was able to lecate some
of the underground drill holes, examine the cores and then also find
out what the later cross-cutting Aisclosed. For example,- in one case
a drill hote was bored from one of the foot lodes clear out to the "Far-:.
Far'West lodes. The cores showad sood copper in one of the Far-far wesh
lodes, but none(er practicul.y vone)in the Far West lodes. But the '
gross-cut that was driven later showed proetically YO copper in the
Far-Farwest lodes but very good copper ground in one of the Far West
_lodes which was later stoped. s ;

It is possible to put a drill hole through one of the richer lodss:
without hitting any copper. Also a drill hole into a very poor lode has. =
sometimes shown very good coppers T learned not to look for copper but
rather to examine the cores for certain associated minerals which ‘might
indicate its presence. RN

. Seeond question,-- "Could the mine be worked profitably Jjust in‘thgé
Pewabic lode from the 50th level up?". Probably, but there may be moreit.
: copper in one or more of the hanging lodes above the 50th lewels AlsO,: -~
{ T am not sure which lode IS the "Pewablc! lode in different parts of the ‘s
2 mine, as’ the correlation was not certain, and there seeued to be a tepn=: . ¥FTH
1 dency to call the best looking lode near that horizon t1.e "Pewable lodal's
‘ Third guestion,-- "How many.years of profitable mining-is left—under—
these conditions?" Entirely problematical.. e
; Pourth Question,--Do you think 1t would pay to mine # 2 from th ,?Qﬁh
level back UpPssssses.and ...other lodes?" Certainlyd g O

Fa

There are about a dozen(or more) copper bearing ledes in the-Quingye
To the best of my memory they are, from the foot wall upy== - dsd i
~The Felsite conglomerate, cailed'variously # 15 conglomerate, the
.,@Aliouez'conglomerate" or the "Boston and Albany" conglomerates A small
» amount of stoping was done on this but it was not rich. It was richer to
the northward and was mined extensively at the Franklin Jr. Mine, nsar
\ logations It may have also been of commercial grade in the':s:.

. #.9 Quincy 'shaft, though I do not think it was explored there.
- oge above the felsite conglomerate. #£¢ 1s a great thrust fault wgich
ig nearly parallel to. the beds, though it appears to dip in general a ° 2
"» steeper and probably cuts. toward the foot to the northward. I have
is fault in several places’and it has been cut by some drill holes,. ..

pragtically followed i down for several THOUSAND.feet. -7 RO S




e

. Frst West lode

Elength, and usually for only a few hundred feet, though it might’

alized by .another mineraliziing fault.

Ls‘life,.he found out differently. (I was with him when he changed his Opiniqﬁyi

i '

! i

From this great thrust fault, many adjustment faults pass inte the
hanging lodes. These cross faults are from right angles(90 degrees) to.
about 70 degrees to the main thrust fault. These adjustment faults a
commonly known as "spar crossings", and the movement along them has Dbe
almost directly up along the dip. In the case of the "Spar crossingy b
near # 6 shaft, I finally had & chance to get some idea of the displacement.
The slickensides(or fault grooves) were almost exactly up the dip, and.# . .
while both sides of the cross fault had been shoved up an enormous didtance,
I found that the north side had gone up AT LEAST 4200 fwet farther .thag™ @
had the south side. : : B

Where these "spar croscsings" Intersent the foof lodes, the lodes
are very popr, or even bare in copper, for from a few feet to 50 or mor
feet. The material in the spar crossings is here mainly calcite and
laumontite. The miners called the laumongite "“poor spar' and claimed vn l«:
that the spar crossings "“robbed “the lode". In a sense that is true, ds’ ™
the copper escaped along these M"spar crossings'" and greatly enriched . %
one or nore of the hanging lodgs. Yhe laumontite(a goft, crumbly, e
yellowish to pinkish priswatic material) and the calelte gave way, within
a few feet when the "spar crossing" was followed intc the hanging trap
to prehnite, epidote, coppur, etc.

5

To resume,- The Quincy lodes, as I recall them, are about as follows
counting up from the felsite conglomerate. The distances between then
are about as I visualize then as 1 mentally retroce my steps along the

eross~cuts. hence thess distances are apt -to be in error by 50% or so.
7 4 o - /

The Felsite conglomerate.
, a few fTeet
Thrust fault, with some places up to- two or threa féet of "gougels
50 ft Dbetween,
The: "Epidote! lode.
200 Tt of Mtrap" between.
"Pewabic!" Bast lcdle 3 R
=5 v ‘ T
MPewabic! main lode '
; £l
"Bastard East lode
Fe R0 't
"Quinﬁy Main" lode(also c¢alled? in places, the Fewabic lodey
' *40 fi : : -

75 ££( plus or minus)
Far West lodes

200 1t
Far-Far West lodes.

. Thus the Quincy was mining a zone of lodes extending over a hori= - .
zontal width of 800 feet or more. MR
No one of these lodes was congistently commercial for its entire .

~

good in another place farther along the strike where it has been'.

. The copper mincralization came UP from below, contrary. ?ﬁﬁé theory
held by some geologists and advocated by Dr. A.C. Lane, untdl, in later

-



T ? 5 B Y ke o L
;inf@t IE the U.S. Geological Survey report I have only the following com:
... . to make,~- : o
i Near the bottom of p -27-, "The Pewabic amygdaloids are all char
% acteristically coalescing."  They are OFTEN lhut not ALLe- That -much
" “ipublicized effect secems duc to microscopic fault cracks along the beddir
© ¢ Which permitted the mineralizing solutions to pecrmeate the zone more i
~“u» “thoroughly. Many times I have followed along such a zone and have foun
. that in one direction the "Coalescent" effect has vanished while in ithe¢
~other direction it passes into a breccia. ok
.~ . Near the bottom of page -28-. The "Spar Crossing'--is described
S fully near the top of page 2 of this letter. -
: Page ~29-. Mineralogy. : ¥ q o b
"There is enough native silver with much of the copper to warrant its
separation.” The silver lavers the hanging of any lode and especially &
‘is apt to be more abundant in the hanging lodes. In one case apillar® i
~.that was not mined, being obviously too poor im coppery wes—found—upon &
sampling &nd assaying to carry several ocunces of silver to the ton. (It
was later mined). i
"The sqcondary minerals..." are quartz, calcite, epidote(ofiten nearly
black), chlorastrolite(mis-called pumpellyite), PREANITE and chlorites, =
The prehnite is 2 very good indicator of the prescnce of copper and also?’
probably of silver in the lode. 3
Page -30-. Correct; but ADD the hanging lodes!

COPPER RESERVES of the QUINCY MINING COMPANY. i
: I am in full accord with practically all of the information given ‘\
in these two pages. ' vE o\

| 4

In regard to Mr. Todd's letter of Sept 16, 1966. I agree cmpletely-‘\
with Him. In 1943 the # 2 shaft was in excellent condition, being the - i
reserve shaft and being kept in shape for operation in case any thing - Q
had happened to ;* 6 or # 8, While the timber seemed to be in excellent t
shape a t that time it is likely that dryrot or other deterioration in - :
“the nearly 25 years since would necessitate the replacement of much of dite |
, ¢ e Ehen i
, I mapped in the Qhincy for about six years--from 1938 to 1943 ip~ |
~ clusive. I got into much of the older workings including "air-blasted"
- ground, sometimes hdying to crawl for long distances on my belly through
— __areas where the footwall had been shoved up alucst to-the hanging, = Theis.
crushing of the timbers, the shoving of thetrack up against the hanging, 4
etc, were apparently the result of an unsatisfied post-thrust faulting
. pressure from the south-southeast. The hanging might seem to be perfectly
.straight but the footwall was bulged up against it. Mt. Lawtoh and I .
];yere,quite sure that much of the "Air-blasted" ground could be safely ...
“béﬁ?gned now that the ground had had so many years in which to re-adjust
SEA-T o : ;
5 E§Q;Buringthe six years that I worked in the Quincy, Spiroff was never i
underground and I douét if he went down in the short time after I left .
until the rine was closed. Hence his knowledge is probably "hearsayle =
.~ " As to the Arcadlan. The possibilities there are enotmous and I des=~.
" eribed some of them in a letter to Mr. Donnelly last December. o g
: © I am not Teturning'the documents you sent me,at present, as ‘I wish
. to mull them ovel quite a bit more, but will return them if you need thaui,

et b
ey

5

TaL

" . ~No, I am not a% present contemplating a trip to’ the Copper Country . -
,‘13 the near future__thoughn-who knqws? » 3

& “?>A"a;;f,' Ty Sincergly['ﬁ;{

¥ W.A.Seaman




4 314 3% Culle de Vicletas,
R ‘ : Colonia. dé la Tleforma, . o e
2 de Judrez, Oaxacay-HExXites
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. Mre John Foley, Consultaunt, AT
. Office of Economic Opportunitiyr, : WL
Industrial Development Section,
: DOllaI' Buy, Ilic}ligi‘.ila y f - :

Dear Joclk Foley:

Your letter of the 5th just warrived today and THIL eyt
‘, = 4% 2 Lyt ) n o 2 e % -‘:\m\;-}-v" s D oy
L fully a3 possible, I'm soory that there

to snswer your questions as

ia 1ittle chance of my coming to the Copper gountry,. either now or in
the neur future. It's toc long a trip for an old guy in his eightiesym
and if I were up there [ wouldn't be able to do muche Furtheruoie T
am prettv well tied up here at present, having opened up Frg R
lode -that some friends down here are hoping o develop--and they suope s
need my help.

e

Q'th'.‘ t.’.‘:‘.ﬂ,".‘f}if‘.t $ LS wollld vor repald sl 8001 R i wWoers Wouin o

» you start mining"s o
# o shaft, as 1t ic probably in better condition bLhen §f 6. 11
ini good conditliou when 1.1sft thare na : L g

deal of unnined ground, especially in tne b wing Lodes,

A e S 2
i, Al A SRS HA I L. it B 4

oy P S o
AL ARE ok G LGN FESE W -

1 3
¥+ the south of # 2, 4
# 6 shaft was no% in good shape and sszeined to be gettine prelity 4
Wtight" in pluces wod had the teoublesoue "hompt neer the 590 levels ;
ask Frank Pardee zhout ihata # 8 chait may huve heen deepeaed sincs
I.was there, but I wouldn'lt be coenceryed about what copper may be leflg §
. in depth-~copper in the pper workings should be cur rirst inters Y i
. Tt used to be thet two shalts were 1in use(such as # 6 and # 8y vii r o
~ third shaflt ready for use il either working shaft Yelosed upts s kS e :
* {¢¥ # 2 shaft is put intc coudsslon, thep #t & should be renovated- enopgh -
to be used for ventilation and as an escape sialt. ik A
Question,What do you Imow about i ater levels
After being cloged fory I thindcy, aboul { yeiers, 1§ 4
np e, and saichtly above the 850 level, Ag meet of the N
“trapped way up above and led outt. through d1t, the 106
.+ make weter very faste But the mine water 1o auite warn, e il

95 degrees, and 1is saturated with Calceiun clloride and supersaturvats=d ‘
aath sadium chloride(halise or common salt). A crust of halite prystéls g
up to an inch or two in thickness was formed at the flood level. Soms i |
" halite crystals were more than an inch across the cube faces. i 3
s The mine was dewatered by means of purps and "pailers" which wele
. long box-car like skips. : : :
‘At the present time, the wine nay be flooded up higher than thany .
_but I doubt if the water would be up into ihe oL lever®, 2 B |
_ In the early days of the Guincy ilhe lévels wmTe generally. 2 ;
10 fathoms(or 60 feeb) apart. Later. they became 100 feet apart of
ineline, ‘and still later, 100 feat apart vertically. (The Cousin da
“"" miners used to say "they be blocdy long fathoms™ but still designate
" _the levels as the 420 fatiom level, etc.) Thus what is now called the
540 level is the 540 fatham("long fathou') level. TaroR L
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Quesflon "Where, by Seabwun“ is the 1ocat1uu of the oopper StriKﬂ x?
~and Andy Sweet made...?" ;
‘The map 'you enclosed has me souevhat baffled and I have not as et bee
“able to 1wcate for-certain even scme of the more important ilneg an
-,*prospects as it fails to show even the Qui dicy, Ofd- arcadiam, - New b
New Baltic, Franklin Junior, etc. £
seem oo ALSO 8OME-OF the secondary roads are new to me and some of th“
“familiar old ones are no ionger shown. I 8lso miss the old street car
-5",line right-of-way to Calumet. I notice, too, that the Copper Range.
% Rallroad no longer seems %fo run throurh Rip Tev and that west of Ma*on
"o dt elimbs up onto Quiney Hiil and seems to £0 along vihere the old wu¢nty
.and Torch Lake narrow guage mining road used to run., I also find that *:
~the old Iineral Range RR has now become the Trap Rock Valley RR, and tu&t
the D.S.S. & A. east of Houghton has now become Tle Copper Range. e
» What is the meaning of these signs all over the map? 7. ey are
not the strike of the fU'YJIJUP nor that of the Ia 17ts. Neither are they
“the "direction of the glacisl g"ooves that can he seen on so many of the'

outeraops.

Now, moct of the copper bearing area {rom the Cuvper Range mineg s
q:rfYPJ‘+~( i dnto Feweenaw counly has been uapped by the Michigan Geols
ieal Su y Lo a teale of 20 dnches to the mile. These uaps vere on

”ilb in the Survey offiee in Langing andrgbould be availlygble, Theyv sl
- the loegations of most sha "i‘"il_:, "(";x’,..; \a,:;\l raltroad srades i ReLudeiry oz
the T)lic}{er or mor DLTH ninent Liap il e gk ety grieg B des i o the i.?i'i‘:\:}!.'».".; |

-lzu}‘u.y slide or Lllrdbu faulting-~the lulu(.«l".x] izing L/PCe
Dr. Carl A, Lax ‘Cv(l‘+(“ head of the Geology Depurtuent at Ohlo
State University) and I ta?f d this work about 19?' and the work was
continued for scveral yeurs. We folloved the hang :no traps of the lodgs
(which are magnetic of VU"V7H’ intensity) by neans of dip needles and -
dlal compasseg. Readings were taken at close LntH¢le. and most .of the
available QutbiQ#u uere ”7¢c accurste ly mepped. This work 1nvolvea up o
‘ore than 25 miles of traverses in each of many- S@CtiOhu. reSh
Mr. Franklin G. Pardes can, probably tell you of the dVDIl&blilQVAf"
of these maps. ‘ ' s
As to the trenching done during the"Depress sion", records -of“thisi:
'_ should be available yet in the Geolozj D¢ pqlument of Michigan Tech and
‘also with the Michigan 1907”‘l0d1 bU;Vﬁy. Records were also sent toi
Washington I belicve, fncy Sweet (an provahly give you the required
information about this. Iils address la\Lr lately wav),¢~ s R
Andrew Te Sweet, li i u,ahlnben ut-,ﬁ’ﬁVC;, culo. Better check
this with the Alumni reenrds at Michigan Tocl. ey =i 1 S
; Although I am as yet unuble to pin peint thn location of any of
~~~the«trenches mentloneu, I do remember that the one which showed 2 yary.
promlsing lode, from vhich tons of mass copper were carted away in pris.
" vate cars, was striking co as to lie something like a couple of théusan&
‘.feet in the hanging of the Arcadlan lode. OF course, coming southwestward
the:mineralization would almosgt surely shift gradually or in some cases:
suddgnly tc lodes in the neairby nanrinr. Going northeastward the: mine*s
«lizatlon would. .occur in lodes pro(ressivcly more in the foote: ' # '
An example of this is the # 1¥(Bostur & albany or Allouez)ﬂgggvlen-
erate.” In the Quincy it was 100 10un to mine although a little stopilr
s.dope on it. Farther NE it contributed considerable copper to thet.
anklin Junior(qhich was also mining hanging amygdaloidal lodedly
hgy wurgﬂﬂ“t as rich as in the Qpincy). Stil; fartherwnorthii"
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*“ of the richer copper ground in the Calumet area was, of course, far_
in the foot and in lodes(conglomerate and amrfduloldui) that were
~ productive in the Quincy.  Also ghe amyﬂdalowdal lodes that ar
“'at the Quincy are nearly barren in the Calumet area. e
§ v - It is inmportant teo understand -that the mineralizaflon in th
.Country is controlled by the mineralizing thrust faulting which i
. parallel to the hqngzng heds but generally a 1itt1u steeper and sl
w-cadlagonal to Lthos J_o*’*’aﬁcn, in the foot. : Ee
The c¢ross Luu ting is better lknown to mest gaologlistsy many o
whom have sceningly comp1rhu’y igunored the more 1rnorfant slideor
__faults. It was Dre A.Co. Lan= who saild Ya unrust fault by its very =
"nature is the most retiring sort of thing". The cross f1u1t3~anc~g -
Some places very important as they may be very rich for short dis;ag”'
in copper, copper sulfides or arsenides and even native silver. ‘Muc
“of the minjno in early days was done along them. These cross faults: a;a.; P
- adjustment foults where the hxnbLn formations when thrust up and overs ¢ i
the 1u11~r]vun0 rormaticnz have broken to allow part of the hanging t;ags Y
farther on one side of the cross fnglubpham on the other smd

TS i o AN

to go up

‘ Now I hope I have a nx :red your latest guestions.sat tisfactor ily:,_put y
< if-not==call on me again. [ o, you should pirobably have a lot more .

questions in the near ruftr I'11 do what I can at all timess ~ Ty o8
I o keepinz the map you sent for the tiue being as I want to pore L
over it soie more and 53 I can get sou ething more out of it i
_ In you letter you seen 2 liltle worrl ed about my vorlirb for nothingee .
“don't worry about wlat, as 1 am workin, far the arcadiang the (1*th7 ‘ 7
~the Gopper vnuxury, w“v, ANJ don't call that ”hn\b“ns” Ls to'monegyile- 3
. 4 have workea MM;; imes for many years for lLegs dhan'lot shinphs i £
\ You nmay ve & me about those 8tste owned. londs north ofthe i “ﬁ
__ Apcadian., I presume xlut they have gone bach to the state for taxes. s
I suspect that the 8State lqnﬂs east of the old black leop highudys.espe=. .
oially in sections 8 and 4 might be of considerable value as the. Quinuyi -3
mineralization wone may lave worked dcuwn into f\at lod g in that ar',¢;. -{
4
That's all for now. Call: on me agealn. _ ;< %
A Good luck to you. rirl #
ARy A p Gy ‘ : »
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W Mr. John Foley, |
¥ Dollar Doy, Michigan LGS 4

" iy A - ) ’ . ‘ 3 ; .k i i, 4
S Dear Jack: G =AM o St i §§
¢ ; ’ vt s A

The nap you sent Wi oL lie 16thy io poed topogrophic: 11ly and i
T can locate mvself on it quite easily--provided I iy nor the "geolongr~ i
which is extremely a angiant ann fdu1ty. Tt appears as though the mineg, - )

Ari1] =

new roads and DL ongs have houw iperinposed -upon an old ma i
’
+ 4.3 — ] i $ oy b v 4-' o
Lrs O Tas doal errerg. forc about 1t Taters

«i

pul] & i . =
Ce 0 mmin ot Yater mnp dn cov wetien sdth the one previously sent, I %
think th- % the trenching that uncovered: Thol.. pro dsing. lode. was '“L‘o":*rali"
N Hegt: i(.ﬁ'"f‘ a5/ and et ol dhe map The lode e K"r’&
covered Ly the trenching, uihich went pre ity Jdeape in blaces(as it was

; I\()S‘;ib'l.«. to freeze the sidor To j"ﬂ rent eaviig) e TPeitCidDE. Was. 5.4-0-4..1.21\‘»1 on
;.along the lode, in a bOUu“wu)uvL¢y direetlion, to werify the strike and
t() demnoinste 1! 'ir%ﬁ.. (SA(AI\L\,“,-',M. .,'L v;.-: ?.’."“ 2 : '

AE et boBane 1 taprest odn elthzsr the Arcadian nor Liie

Qutney; not having woikex iwaer, bt I noted that this lod 2 B
a L,rik'ing towsrd the Arcadian lands, which I théu bt were el fhicr quite

FEIcse unte astrenchang wes oiv thems Th @ppeared 1Lual, if versistant

& Tor au ap da 01 dbavedy “ohat 2 ¢ 1 ut 2,000 féei.din. s
"hanging of thie Arcadian lodcsa I8 wes A0 C q*:.i;f. pedibo he~the

2 ! - ~ ~rd 4 > v < 3 - »y 4 i
Kearsarge Luuu, whillell wa s ApRosipaen Ao, e N or=-produoiive in vhat arca.

Some of the WPA workers had cars and they carted off,probably during:
the night. a ereat deal of macss copper uncovered in the trenchinge I

< i

presuue that this was 411egal, but I don't know whatwas done to try ta.:
i prevent

l.

* .
11 think that you should probably write to Andy Swesat.

Now to try to aiisver the ques tdons invotur lecledy-

B

I dc not know envising abovut the ﬂi;wvyﬁ;‘ﬁwillfwg done just before

**¥if Mckie died, but in viiy of"the poor quality of - fermation sbtainsd 0
“from several hundred thousand feel of 0+hp1 qr51;1n in the Coppeg Guntry,.

,.I would Adeduce that litile reliable infermatlion was “obtained,

Question,~ Can the chaft pillars be rolbodd
In terrdtory to be lLandoned--Yes.

B L RPN s aas b P A R

,Question,- "Do you nq"'dvn Thcrn ne s cOmnarciélwmineablé.cp@@mﬁwiﬂﬂﬁhe‘
upper 1“VClS o all>9. thaincs shafts?T

;{" Yes. I think- Hu L the-levels above the 540 were generally congid-
g ‘ d "uI)per ]ev@lﬂ". ] T o
o H»gf ‘jould the mineable Qoype?'be mostly in (1) rock that'was conslidered
« " too poor-to mine?" Not muchs, : S
: ?“Left behind «so- LL drifts and stopes?'. A Little. ;_;;;i
4In urgmined or partially mined lodes?"  YES. PR T
"jﬂ BEspecially so in those stopes that were left unfinished® heoaube
‘Mair. blastb" Mueh of these areas ghould now be mineable
o | LoV wton was quite emphatic ahént thatl PR T by s
Wit NE K186 4n parallel-lodes, that in. the earliqr days vere

rsurficiently by cross-cutso A 1ode éxposed in a Cr08b~cut on ene;’
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may have been decusd toclean to mine, whereas on ghe next levél,

~_opencd by crossicut, the lode might have been quife vich. & 4

. oa@gestiqn re "term paper' by William He Pyne ees s Published in ‘Jufié

"I den't know anything about him. Have no record of anyone by that name
sat~reghy A William J. Payne went-to: Michigan Teehy Class (I thinit)-efw
1958 *butﬂdon't'thiﬂkfhéqrinishngi’;n;anyAQase,ahiSnpaper is undoubted!

.rehash’of other pubBications. .. Just agk Franklin Gs Pardee--hé’'lm
‘about:the Quincy reserves, His.address is,~ . o - ~ Rk
evds o Pranklin (Ge Pardee, _ vtk B e OB R
PRI e Consywlting Mining Geologisty - ; o b
T BéX#ElO, Lrystal T"alls.;h., lsxichlg:nhg%l),. SE :
. 4 'pPank was Mine appreiser for the Michigan Geological Survey, fes

"several yesrs. -

- oy
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Quéstion,- Might there be quite!a.lot.of flakey:silver mixed In the T
rock with the flakey copper in the-upper -levels of -Quincy? . If sog which
shafts are most 13kely to'be the best silver producers?! G G L
There wz: alwavs more ol less silver with the ‘copper in the Quineys” =z
T o not tnink that much ¢f elither was flakey,; both came In nugpetsy 10
_erystals ond maksea, A great deal of the silver came up the shufis in -
the miners dinner pucrstis--and of course never-got. g the stampy wille Thas ,
13 pecovered mmch of, but 10 where near all, of the finer silvert™ ™= j
I.do not suspect any Quincy shaft being more productive of ailver i = :
e 'ﬁﬁY”bfﬁéFI"The'silv@" Tivors the hanging of a load, and-often-dsps - .
more abundant in one of the hanglug-ledes, ithan in.a foot lodes = My ]
[/ »AL80== some ground, otvieusly too. Lean in copper may be left, nab »% %
{ Enowing that it may be, and semetimes wag, rich in silver. (Seven oune h
of silver per ton is beller than 2) pounds of copper!) AR

i G
i A 2R il
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i p s Peyrcomments on the "geology!. as .shown(surposedly) on thé map’
¥ou'-sent. - ' T, i e
o The felsite(rhyolite, quurtz porphyry,ete) interusion into the
,,q-ﬂxg}'mgnam_,.i's.‘g‘myth._., It ds.intrusive_ into the older lava. flowvs and
“sediments ‘such ‘as the so called "Seuth trap range" or'Bessemel trapst o R
‘extendipg:from down in Wisconsin to just north of Ircawood and Bessemery
_Trout Creek,cte, and on o Silver Mountain., Thig serles consists o & '
““*hin and not prominent congluinerale(except locally), succeeded by7a.5ﬁn@s:‘
._stoné or guartzite(as north of Bessemer,etc) and. then a mumber of Uraliglc
mdiabasewtzgpmﬁxbws::lackiﬂs.or Jow in magnetite and olivine. These are::
noct only considerably older but also mieh azlbored than the Kevuessrakan
. ¥PrapS,sand it is hard o see how Van llee and others confusad them Wil =
the Keweenawan lavas. These older lavas ARE intruded by dikes and silis,y
TE%E OL tHET PRl te  (hior'e "oIten referred to as the Felsite)y. “But~thig
“ gseries-of OLDER flows as well as the "Felsite! are cut by(intruded by)
-+ dikes of the Keweenawan ollvine diabases, I use.to show.these relatier
LC o '¥e  my students on field trips. Bepeeially nocth of Bessemer and ! jus!
west 6f Berglandd (Alse similar alivine diabase intrusives into. thi
i seriés in.Nipigon Bay) (Cn the Worth shore of Lake Superior the Begséne
'ﬁﬁﬁﬁﬂ?tﬁﬁéﬁiﬁ”pﬁimggfth&”fﬁibleyﬁ from-the exesllent.expogures on 8ible
i Penj_n easf@f\‘POrt "Mthllra) pNih * S ; ; : 5 g %
- :Thé Keweenawan lava flows were preceded in most-areas b,
spbe-whose pebbles were-derived mainly fro 5
1ss Intrusions such as th ousg e
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basin-anppoximating.that of the present Lake Huperlor.:.
The lavas poured out of these fissuirés ¥ild advanced d
gentle slope, circling some of the felsite. "knobs!, " While the 18)
‘were piling up to thicknesses of several hundred feet, felsite
glomerate and sandstone was forming, especlally from the felsT]
_QS;Eeing'fapidly,eradea ;g ke e "
‘,g-ﬁ{”Subsequant'thrust”fanlting—has‘caused a great deal of repitli
n@t~on1{,of the trap flows bubt also 'of the conglomerate and portiohs
# the late Keweenawan sills such as part of the- "Greenstohe";
Noeologitel" map shows a thrust fault at. the New Arcadian and
Baltie Mhes.  “Trié. But it does pob-cennect-with -the:Hancock

s e
Nev

Y.o»™ There are a great many other thrust faults between, and they~dréﬁﬁ§§
n¢arly parallel to(and govern) the strike of the formation. The
- =u-47ip-at the New Baltiic vay exmained by e waen Chel Gibvbey then Lhe

erinténdént]-called e up and wanted to know why they found what's
to be the "I8Y conglomerate in the harging of the shaft as well ‘as
~ the foot. It was exposed 1n cross-cuts buth to the foot andto the
He asked me what I knew about the conglomerate and I told him, over
phone, that hie probably would encounter it ia the hanging as well as.
oot because in suplecs aapplng and Lfolloving the mesnetic, traps Im
the hanging I had meppud a fauld neaded Tor the ¥ieinily of e lay
“Bal%ié shaft. Iater, the next dsy I thivk, I wono wderground with
e DT RN AREPTAd A he e e it B AT T
-+ The Hangeck fault apparently has nauerous branches, ¢re oF TthHé

R D e e

Wi

i peing ‘the ‘gredt slide fanlt just above the Felsite congloucrate ii.3#6 4
“ehaft.  Tow, this brauch Tanlt in. the Quiney is NOT SHOWN on the: piapg ;
although the motion wons several THOUSANDS CF . FEBT up thédip. The “sSpar 1
‘Crossings® in the Quincy are only minor adjustments in the hanging -af™ %
U ¥pta theust/fault . Mdinor™, considering the multitude and the magnitude °

de

RO e
ey

T o T

“of 4he cross adjushument fault 'went. up AT LEAST 4200 feet farghs
s iton the other sdied & ; : : gF T e
MmTeTIeMHere 14 no VKéweeldalw Fault";-aa- the entire penilusula s~
a fault ZONE, and what is. mapped as the "Keweensw Fault" is a
the numerous branches where the faulting has brought’traps vp 48
sandstone. Vhere 1t ie trap to trap on each side of the fault: ze:
fault 1s usnally missed or dgnored. i
: I am trying to prepare a cross-section or two of the Kewéenawg
- ewoy tha conditioms and relations BERORL apd AFIER the great’f 21
»» - but I haven't had tine to get it ready for thid let¥er. ...
. ' Tor Y5 years I spent most of the sumiers napping and close
eanec@amining -the formations. and their relationships in the Lake Su
“+ pegion--and much of the winter.months mapping underground,s
ielifed to swallow Some of ‘the theories prouoted by those
$ At Ede pleld works T LT T £ .
'Aﬁgtpiﬁﬁat‘d:eés in the Quinéy can be expected to prodnde’

mine.Jiapgishould show whai areas have not been thorou

Of the faults in the Rewecnawan. a "minort-adjusiwment in which one

4

anﬁﬁxf”shou1d be of Ereatihelpyttoryons

¢ Pardee probubly kuows mere gbout the.ge
y and also Lhe possibilities of o
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Excerpt from report made by U.S.Ceclogical S8urvey based on
geological maps mace in years 1942 - 1646,
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Quincy mine production 1864 to 1945 880,975,324 pounds
Reclamation plant production 1943to 1967 101,608, 784 pounds

1,092,584,108 pounds
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' Quincy. nine (pls.']é and 1l;)

{

& ; :
Tntroduction.-~The Quincy mine of the Quincy Mining Co. is in

isecs, 23, 2L, 25, and 26, T. 55 W., Ii. 34 W., 1 milc ncrtheast of

' The total preoduction up to that time was almost exactly

Hancock, lich,

the Pewabic lodes, have

lower lavels,

of

330E., 550NV, in the upper levels, and N, 380E., 350Nw. in the

the lodes and 8,800 feet down the dip.

teen mined. Their average strike and dip are
=)

The mine workings extend for 12,500 feet along the strike
The minc was saut dovn in 19LS.

on2 billion

pounds of copper.

The lodes.--The Pewabic amygdaloid lodes at the Quincy mine occ
in a group of relatively thin, glomeroporphyritic flows which overlap - .
i one another., Vhere a flow terminates, its amygdaloidal top is in con-

detail by the writers.
to 2 few days, which wore spont mostly in the lower lavels,
mpany records, including geclogic maps and sections of

CcO

u.

o8
( 880,975,324 pounds)

; . A e . A\ .
The "accessible workings of the Quincy mine werce not mapped in

ing description of th» mine was prepsred from z detailed study of the

2]

observations that were made undersround.

tact with the amygdaloid of the;underlying flow, but no sharp béundany 

an ke drawn bstween thasc tuo'gmygdaloids. The Pewabic amygdaloids

o ,ﬁostly filled with sccendary mineralsvand_cqppcr._'

i’-27; 2 ; e

Underground inspection of the minz was limited

parts of the

S. Geological Survey Professional Paper 1llL; and from the brief

L

A large number of closcly spaced amygdaloidal flow tops, i

tae

The follow-

mine by V.. A. Seaman; from p tlished descripticns of the mine, principally . gk

e

T e

e -
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Loe"lly, horev: r, thare are large areas of anygdaloid that is

A LRSr

‘g.h,r.ml and soueulat thicker, es pecially on: tha stratigrzephie
lovwriost lede that has been mined, the Pewabic. The average thick-
nass of the trap layers het:een anygdaloids is of the crder of 29

sieely bat Jocally a single Zlow

18 unreertain

pLzces, Zecords of crosseuts or drill Folzs en some 1-vels

raveal nore flow tops in a civen strats wraphic interval than are siowm

on uie lavel above or below (pl. 1L). The tors are not plane surfaces,

RS

andeorralation at. suck neints

I ALt i)
e :

+lat
e
Pirst
sl
5
s .
i8S

= r - G £ o - ;
wall, but the dip varies fron 557 at the surfacs te 357 in tiz lower

The dip flattens more

sauti than at the nerth

‘end of the nmine, forming a gentle flexure which pitches at a low angle

Cne particularly prieminent and persistent fissure, the "Spar

Srossing,” extends throuzh the mine; it stri‘es asarlr at riahesaini o5 Yo

v lodes and dips steeply northvard. Less nersistent £4se
-‘.11*1" trend are shom on

note that affacts

———

> ——

e e
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! : cut vﬁFe 1odb9 in the upver levels at the souil end of the
54 . vt as shown on plates 13 and 1k, The fault striles northeast
QLps rati:er steeply to tlic northwesjg; it causes a repe ti ti cn of b
and has a horizontal stratizraphic displacement cf nqu§ 500 feet.
! inaralopgy.~-Hative coppey is the chief ore mineral, and ocecyrs
; in mirute grains and in masses up to 10D tens c‘ nere.” There 1s engugh
native silver with mucty c¢f the coppey to warrant its separation,
L ] ¥
The secondary minerals that occur in the lodes with the copper are
cnicite, epidote, wwmpellyite, and c?iorLLe' Thase minerals
kave Pilled cavilies and Lave replaced the original rock-forming minerals.
. i g
; e aran ing, deseribed apove, centains Biterads and, in R R
i addition, laumcptite.
.
Distribution of coppsr.--in ths cparesing amygdaloids the copper
2 cceurs in and near the coalascing layers; dt has filled thne coalese¢ing
vesicles and replaced some of the a ne?ent trap. The coppqr is fairly
3 istributed from tep to hottem of ¢ tle frazmantal ‘amyedaloids |l .
. in areas where tley are mineraliged.
’ ‘ . T' 3 3 ¥ 1 nas l q heroshs thiat s rrt' of "tk Y
; he gistritutjon off stopes (pl. 13) su;gests that wmost of the
cepper in the upper lavels was mined fron lodes that gre stratigraphieally
righor than the lodes principally nined in the loyer levels, Too great
relience cany ot ne p,u(“d on ston3$ as 1»&1 ators of the distribution ef kw_;;;i.
copper at this mine, becauss nany of the lcdes have been explored only R
by an occasiongl crosscyt or dri}l!@ole. This
{ \J
the Pewabic, the Far lest, and the
5 . -
$ha lodcs are toq clecsely cspacszd to ;
Y -
fre. L MG g e 0B IS e e P sl e SN S S e~ e

F - oy ey e e AT ey T e Ay



*aq

ot elosely oroush spaced to permit

7 cther places stquas started on one lode have cut across the intervanis

. '\ .
trap and continued on anothor. Tiore is ne reason to. tzlieve that all,

e S e

vzbic lode

o

Ubbn riecovered from th

or even me t 01 tho coppsr

R PICA R A 0 e s e, A SR S RO N e S e
S Ly Ty
s slide writhin the u'.lu" a““

b
)
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§
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n pillars boecause of

fi%heore on the bottom 10 Al

B R I

thzse wcrklnaa.

-
-

rood as that on tue upper Levels.

See attached report on Quincy mine Ap\roductionfi‘/
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COPPER RESERVES
of’ the
QUINCY MINING COmPANY

The copper bearing lands of the Quincy Mining Company are included
in an unbroken tract of approximately 3000 acres of surface and/ox
mineral rights in Hancock, Quincy and Franklin toenships of Houghton
County, WMichigan, These rights are well located in the'Kewesna
Copper Belt' which runs from Ontonogan County through Houghton :nd
Keweenaw Counties. Southerly from Quincy in this copper belt gra
the White Pine and Copper Range mines and to the northesst
miles are the copper lands of Calumet & Hecla, Inc.

According to the most knowledgeable of the geolog
of Mines, in regard to lMichigan's copper mines, #
- geologists of the Sate of Michlgan and of the mining 3 i
Michigan Technological University, there are seven knsuii conn.

S & 3e

ing lodes running the full north-south length of Quincy!s

. -
LENAS 4

All of the now living geologists and minipg ensinears.vho hav : ad

the Quiney mines or have worked in them have iil. - savs

probable that there is as much copper left @ &3
ever been taken out" or other statements e L1501

its closing in 1945 Quiney produced close
copper.

Al
£

Harry J.Hardenberg, Doputy State Ceologist, State of Michlgan 3
letter dated November 29,1966 vircfe as followss

"From a study of the paps of the \ 3
reports, I believe that the Quindy ii il 'S
of containing commercially mincable i -

1bility study of this potentiasl ic

From the U.S.Geological Survey of lichigants copner.mives mado

the 1940s:

™

# The (Quiney) mine was shut PO
up to that time was almos: 18 ¢

# There is no reason to believe that all 5 OF eVen nc
copper has been recovered from t 2guiabic Lode with
area, particularly in the upper

has been left in pillars,«-w Theo f o tha |
levels is as good as that on t} AL By Twiablie
Lode is the only lode Quiucy b & 3,

covered in the early days of Quinec



VL LE. =2 Quincy copper serves. £

-

WeAJsSeaman , geologist and former professor of geology at the Midligan
College of Mining and Technology, wrote on December 8,1966:

"Mr. (Chas) Lawton,General “anager of the Quincy, before he dded,
agreed with me that we would get more copper out of Quincy * cn
our way back up" than was mined on the way downe.--=- Ifuch of the
upper workings were negelected. "

Franklin G.Pardee, Mining Geologist and for 25 years the Appraiser of
Mines for the State of Michigan wrote in September 1965:

" Since there are seven lodes at the Quiney known to carry coppc
but which have not been tested in the upper part of the Mina, ths
exploration of this area at the Quincy is a worthwhile projizct
especially as a developement of a favorable lcde will undchotelly
continue at depth."

&
-

" It stands to reason that some of the above mentioned To&;;i? 57 them)
must extend through to surface and that a careful and thorousi
geologlical exploration would show copper- probably in corinain

amounts -~ in one or more of the lodes.'

" the Quincy Mine offers possibilities for future exploitaticn
-on & commercial basis®,

‘Frank C, Schwarzenberg,P.E.Chiefmining engineer for Quincg Mlnjn, Ceopany @
for many years wrote as follows in a letter of January 16,1967,

% in my opinion there still remains in the Quincy mine as wuch
commercially mineable copper rock in pillars and undeveloned
lodes as has been mined in the 99 years the mine was worked.'



Mr, “enier:

P e 3
110330 return this letter iqﬁ;eajrsoén as pessibel, Mgke a copy,

you winh to. “‘1
J.N. /] €
y = September 11, 1970
/

.. g

Ly howe work is finished up to the point of a very cleoce ectimate
of the coct of rehabilitating number 6 and nurber 8 shafte of the
Cuincy mines anc the construction and equipping both with vhagt is
neeced for 2,000 tons per day rock hoisting fror each shaft,

dy figures are bated on the assumption that the rine ore-atorc might
warnt the mines to be equipned for full nroduction right fror the
start end that all eouipment be purchaced new, It i also bared on
contractors prices for all work done in nreparing the minec for
operation, (Two used 120 ton diecel switching locorotiver are
included,)

A large amount of money can be saved by having much of the rehabili-
tating of the shafts cone by mine employeecs who are experienced in
tirbering and electrical and meehanical wo-k such as for power,

lighting, and air and water plumbing, Very good uced equirment would
8lco rsave come roney, -

My figures inclucde the construction of 4 milec of railrozd neceded to
chip ock to the Caul Ahmeek stamn mill vie the foo Line Rzilroad
(about 8 miles) and the C&i railroad (about 7 miles).

4 centingency fund of $5C0,000.00 is also included for unforeceen
cocte, ckall equlpment and infiation between ncw and then.

&il wy "numbers" are substantiated by quotetions fror centrsctors
or suvppilers,

Inc.uded is & uewatering U.P. Power Co., electric power chzrge of
w200,000,00 for puwping out the 2 billion gallons which are probably
now in the mines, including the 150 million gasllons of water which
will come in during the two years of pumping. (Guas fueled diesel-
electric power at $250,000.00.) We figure that only the 46 lower
levels of the mines are flooded.

I believe that the Quincy miners should have their own rana; ement
in order to assure that high quality labor 1rc employed there, instead
of having to take the '"cecond team", The success of Cuincy depends



Dr. William A. Krivsky -2~ September 11, 1970

on work efficiency underground as well as upon good eauipment.
There are some very good ren available to whoever operates Quincy
including a top flight geologlst--mining engineer and & man ior

surface ranagerent who is operation wise and cost conscious,

My numbers total €©13,0%¥2,520.00 (thirteee rmillion, BevehteeNOthousand
five hunAdred and’'twenty dollars)

Hegards,

Jucr Foley




Septembet 12,1970

Hoisting equipment, ®rushers,skips etc. --- §7 0&5,570
Mine collar and shaft rehabilitation ---=eu- 2. 650,000
Compressors, drills , drill shop =----=-----= 737 000
Shaft timber( western fir) -e-ccecmmcccmcaa- 670 000
Shaft-laddaps ("19,000 feet) ~---------m-u-- 19,000
Skip rails ( 85 pound)  ~emcccmmccceecmaa 170 000
Pipe ( water , air )  —-ccccmmcmccecanaa 190, 2000
Pipe fittings  =ececccccccmcccmccmccccecaa 7,700
Pumps ( day to day dewatering USED) ---e--- 20,000
Machine shop ( building repsirs, uded equip) 100,000
Railroad: treck by Soo Line ----v-vu--co--- 170,000
Dbesel swith engines .( two, used)- 70,000 ¥
Dewatering: Pump amd platform -------cecee- . 20,000 L,
labop , two years = --------- - 120,000 Y
Electric power ( U.P.P. Co,) -- 500,000 o 22
Extra hoisting. rope (10,000 ft) =-----caea- 8,25 Vi o
Contingency fund e-~=cccmccmcccccrcccccaa- s
SERTH

rock cers wéuld be leased from Soo Line

Trucks , bulldozer,snow remo¥al equipment 2vailable
from Quincy Mining Conpany -- free of charge

There 1s also some useable mine equipment such as $20,000,00
sheaves.




QUINCY MINING COMPANY August 10,1970
Mine water -- Balled and pumped during 1919
total gal. 69,617,500

bailed 20,610,000
pumped(est)49 007 500

" N@.2 shaft --- hailed 3,737,000 gal.

No.6 " » 5 231 coo "

No,8 " N 11, 642 000 * 20,610,000 gallons
No.6 " pumped 14,880,000 gal.

No.8 " " 13 140,000 "

No.8 drinkwater " 2,737,000 "

Mo.9 drinkwater " 19,250 000 " 49,007,000 gallons

69,617,000 gallons per yr

The mines have been closed for 25 yesrs, therefore, if water 1is

not leaving the mine at some point down deep there is,as of now
about 1,740,000,000 gallons of water in the mine.. If it would take
two years of pumping we must add another 150 million gallons to

the as of now total to have the mine .dry at the bottom of #6 and #8
shafts.---- At comparatively little cost,mining ¢ould be started

in the upper ground through #2 shaft ¥ong before deep mining is

** underway through #6 and # 8.

The above tabulations were taken from 1919 records kept by thi
Quincy'mining engineers.(Ray Armstrong, I think)

*% Note. lineralization of the Quincy veins increased with depth in
the northerly direction. Richer in the uvper levels in the southerly
end off the veins. The upper levels of #2,#5,#7 should be reworked

and patallel veins mined from $2 shaft.
J‘F.
o
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COPPER INDUSTRIES DEVELOPMENT
DOLLAR BAY, MICHIGAN 49922
Tel. (906) 482-2372

December 10,1970

Mr, Howard Lenier
Essex International
1704 West Grant foad
Bueon, Arizona 85700

Dear Up, ;enier:

BOARD OF CONSULTANTS

Herman Gundlach—Gundlach Construction Company
Gunnar D. Miller—Superior National Bank

Prof. Herbert W. Hawn—Mechanical Engineering

F. C. Schwarzenberg, P. E.—Mining Engineer
Donald J. Ogden—Houghton National Bank

Paul D. Kimball—Public Relations

Prof. Walter T. Anderson, P. E.—Electrical Engineering
Walter T. Dartland—Legal Counselor

Warren T. Monberg—Architect

John Foley—Industrial Development

Prof. Wyllis Seaman—Geology

C??gﬁ%

~1 61970
peclo!

Rbcff \WE D

Enclosed herewlth 1s some information which could be helful

to you.

Bring it with you when you come, if you come,to

Houghton County. If pu dont come please mail it bazk to me.

Please write or telephone telling me when you will arrive.

I will met you at the airport.

F
Maynard7iyler
1315 Normandy Road
Golden
Colorado

Telephone 238-2063
2063

Am looking forward to meeting you.

Sincerely.yoursg é %; o
i & gy T '
bt
John Foleyiﬁ* v £

/




November 16, 1971

CALUMET & HECLA

Contacted William (Bill) Jones, presently with Harvey Ferer in
Omaha, at the following number: (402) 342-2436. Jones was
formerly in charge of sales with C&H,

I inquired regarding the facilities and condition of the equipment
at the C&H smelter and mine operation, He advised that they had
three reverb furnaces and no converters. They were principally
fire refining and casting 8" billets. Their nominal production
rate was 1.4 million pounds per week., Personnel who may still
be at the plant are Tom Knight, Chief Engineer, and Ken Farley,
Materials Control Supervisor. They had two operational mines
at the time the plant closed because of labor dispute on Aug. 21,
1968.

C&H has been acquired by Universal Oil Products. I plan to con—
tact Mr. Richard N. Spear. Mr. Spear is the Group Vice Presi-—
dent in charge of the C&H Operations, 800 Northwest Hy., Palatine,
Illinois. The Evanston, Illinois number is (312) 869-5900. (In
calling this number we were referred to (8312) 792-3344 in Chicago).
In addition to the mine and fire refining plant they had an ammonia
leach system that was used to upgrade scrap.

December 3, 1970

Was able to get in touch with Richard N. Spear regarding the
status of the C&H property. He advised that they are currently

in negotiation and, as a consequence, he is in no position to dis—
cuss the status. He indicated that a decision should be reached
within a month. At that time if the negotiations are not successful
they will be glad to initiate discussions with Essex. I am to werite
a letter to him confirming our telephone call stating our interest,

January 7, 1971

Called Richard Spear to determine the status of the C&H property,
inasmuch as I had heard that the Hanna deal had fallen through.
Spear confirmed that Hanna had made an offer to the union and
that as a consequence of the union position, Hanna had withdrawn.
I inquired if he was willing to have Essex enter the picture at



this time. He responded that it would be highly inappropriate

for anyone else to enter negotiations with them or the union
regarding the property. He indicated that they would be reviewing
their position and would advise me of what action could be taken
at an appropriate time.

January 19, 1971

Received a call from Jack Foley advising me that Mr, Gibbons
was in the area with the intent of initiating liquidation procedure
for the C&H properties. He wanted me to authorize him to contact
Mr. Gibbons to convey Essex's interest, I advised him that I
would not do this but would contact Mr. Spear to see if Universal
Oil's position had altered regarding the C&H property. Foley's
interest in the deal is his desire to tie the Quincy operation to
anyone taking the C&H property.

January 20, 1971

Called Richard Spear to check on Foley's comments about liqui-
dation of C&H. Spear referred me to a Robert W, Johnson,
Assistant to the President (John Logan) of Universal Oil. Johnson
and I had a very frank discussion regarding the problems with

the union and their concern about bringing anyone in to attempt

to operate any or all of the operations at C&H.

Universal Oil's decision is to liquidate. They will not permit anyone
to come into the area to operate any or all of the facilities. They
feel the union and community problems are too deep-seated. He
claims that liquidation will not hurt them financially and that it is
the only answer to the union%roblems.

The man handling the liquidation is Frank Gibbons, who was formerly
Financial Vice President for C&H. Johnson will have Gibbons con-
tact me regarding liquidation in the event that we have interest in

any part of the plant facilities. Johnson advised that the ammonia
leach plant for scrap processing is more of a process than a group

of facilities that can be reclaimed. Apparently tanks are constructed
in the ground and cannot be removed. I shall do nothing further

until I hear from Mr. Gibbons,

H. Lanier



Jan. 26, 1971
CALUMET & HECLA

Frank Gibbons, former Vice President Finance with C&H, and
presently on special assignment to liquidate the C&H assets,
called regarding Essex's interests in the property and facilities.

Gibbons states emphatically that there is no hope of UOP re-
activating the operation. A letter of intent was developed with
Hanna Mining Company to provide a basis for Hanna re—negotiating
a position with the union. Hanna has now dropped out. The United
Steel Workers International has taken trusteeship of the local

and it indicated interest in reactivation of the operation. The
International is now paying strike benefits to 200 employees.

Before the closing in Aug. 1968, C&H had 1,000 hourly employees
and 242 salaried employees (supervisory, clerical and technical).
350 of the hourly employees have gone to work for White Pine.
Currently UOP has 27 caretaker employees at the facilities,
including engineering, accounting, and mine engineering personnel.
UOP has a separate geological staff of 11 men who are working

on other properties. These men would not be involved in any
agreement with an outside party. However, Gibbons did indicate
that they have other properties that may be of interest if a lease
arrangement were made.

I advised him that we are interested in inspecting the property as
well as the records. I indicated that I would contact him next
week to confirm arrangements for a visit the second or third week
in February.

H. Lanier

cr]/




1704 W. Grant Rd.,
Tucson, Arizona

December 3, 1970

Mr. Richard N. Spear
Universal Oil Products
C&H Operations

800 Northwest Highway
Palatine, Illinois L 28]

Dear Mr. Spear:

This confirms our telephone conversation of Dec. 3,
1970, in which I inquired regarding the status of the C&H
Operations in Michigan. :

It is my understanding that you are currently in negoti-
ations with another party which prevents further discussion
regarding these properties. If the current negotiations are not
fruitful, Essex would appreciate an opportunity to enter into
discussions with you regarding the mining and processing
facilities in upper Michigan,

It would be appréciated if you would advise me of any
change in the status which may warrant further discussions.

Very truly yours,

ESSEX INTERNATIONAL, INC.

Howard Lanier, General Manager
Copper Operations
HLstd

cc: P. W, O'Malley
Essex International, Inc.
1601 Wall Street
Ft. Wayneg, Ind. 46804




November 16, 1970

CALUMET & HECLA

Contécfed William (Bill) Jones, presently with Harvey Fehrer in
Omaha; at the following number:  (402) 342-2436. Jones was
formerly in charge of sales with C&H.

I inquired regarding the facilities and condition of the equipment

at the C&H smelter and mine operation, He advised that they had
three reverb furnaces and no converters. They were principally

fire refining and casting 8" billets. Their nominal production

rate was 1,4 million pounds per week. Personnel who may still

be at the plant are Tom Knight, Chief Engineer, and Ken Farley,
Materials Control Supervisor. They had two operational mines

at the time the plant closed because of labor dispute on Aug. 21, 1968,

C8&H has been acquired by Universal Oil Products. I plan to con=
tact Mr. Richard N. Spear. Mr. Spear is the Group Vice Presi-
dent in charge of the C&H Operations, 800 Northwest Hy., Palatine,
Illinois. The Evanston, Illinois number is (312) 869-5900. (In
calling this number we were referred to (812) 792-3344 in Chicago).
In addition to the mine and fire gefining plant they had an ammonia
leach system that was used to.upgrade scrap.

December 3, 1970

Was able to get in touch with Richard N. Spear regarding the
“status of the C&H property. He advised that they are currently

in negotiation and, as a1 consequence, he is in no position to dis=
cuss the status. He indicated that a decision should be reached
within a month, At that time if the neogitations are not successful
they will be glad to initiate discussions with Essex. I am to write
a letter to him conférming our telephone call stating our interest,

H. Lanier

cc: P.W. O'Malley



November 16, 1970

CALUMET & HECLA

FenesR

Contacted William (Bill) Jones, presently with Harvey s in
Omaha, at the following number: (402) 342-2436. Jones was
formerly in charge of sales with C&H.

I inquired regarding the facilities and condition of the equipment

at the C&H smelter and mine operation. He advised that they

had three reverb furnaces and no converters. They were principally
fire refining and casting 8" billets. Their nominal production

rate was 1.4 million pounds per week. Personnel who may still

be at the plant are Tom Knight, Chief Engineer, and Ken Farley,

Materials Control Supervisor. They had two operatio ines at the
time the plant closed because of labor dispute on August 21, 1968.
W
{ v 7

C&H has been acquired by Universal Oi'_l'w:"?oducts. I plan to con-
tact Mr. Richard Spears. Mr. Spear is the Executive Vice
President in charge of the C&H Operations. The Evanston,
Illinois number is (312) 869-5900. (In calling this number we
were referred to (812) 792-3344 in Chicago). In addition to the
mine and fire refining plant they had an ammonia leach system
that was used err scrap.
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November 16, 1970

CALUMET & HECLA

Contacted William (Bill) Jones, presently with Harvey F9ﬁr*er‘ in
Omaha, at the following number: (402) 342-2436. Jones was
formerly in charge of sales with C&H.

I inquired regarding the facilities and condition of the equipment

at the C&H smelter and mine operation. He advised that they had
three reverb furnaces and no converters. They were principally

fire refining and casting 8" billets. Their nominal production

rate was 1.4 million pounds per week. Personnel who may still

be at the plant are Tom Knight, Chief Engineer, and Ken Farley,
Materials Control Supervisor. They had two operational mines

at the time the plant closed because of labor dispute on Aug. 21, 1968.

C&H has been acquired by Universal Oil Products. I plan to con-
tact Mr. Richard N. Spear. Mr. Spear is the Group Vice Presi-
dent in charge of the C&H Operations, 800 Northwest Hy., Palatine,
Illinois. The Evanston, Illinois number is (312) 869-5900. (In
calling this number we were referred tg (312) 792-3344 in Chicago).

In addition to the mine and fire refining blant they had an ammonia

leach system that was used to upgrade scrap. HaT G54,
z — i
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December 3, 1970

Was able to get in touch with Richard N. Spear regarding the
status of the C&H property. He advised that they are currently

in negotiation and, as a consequence, he is in no position to dis-
cuss the status. He indicated that a decision should be reached
within a month. At that time if the neogitations are not successful
they will be glad to initiate discussions with Essex. I am to write
a letter to him confi rming our telephone call stating our interest.

Y4

H. Lanier

cc: P.W. O'Malley
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Memorandum from . . .

HowArRD LANIER / /L 7 / 72



COPPER INDUSTRIES DEVELOPMENT 2 BOARD ‘OF CONSCLTANTS

DOLLAR BAY, MICHIGAN 49922 o F. C. Schwarzenberg—Mining Engineering
Tel. (906) 482-2372 n William Langdon—Mine Construction
Wyllis A. Seaman—Geology
Raymond Gertz—Metalurgy
] .
Paul D. Kimball—Financing
l/ 21/ 72 John Foley—Industrial Development

Dear Paul:

It just occured to me that you might wender why Calumet & Hecla,
now Universal 0il iroducts Co.,or the Quincy Mining Company did
not accuipe the Arcacdidn gnd IFranklin Juntor mines.

Thebnly reply I can horestly make is to make reference to the
histories of those two companies. “either are in good character,

C&H once owned the White Pine coprer reserves. They were let go
at a tax sale for a few hundred dollars to Copper Range. White Fine is
now the fifth largest ( maybe 4th now)cgpper producer in the U.S.

C&H also owned the rod mill and wiee mill ( Foley Copper Broducts)
in Dollar Bay. They accuired it with the layzrack & Osceola #ines.
They shut them down and sold them just one year before Anaconda built
a rod mill near Putte and bought a couple of wire mills.Foresight?2%%?

¥With this kind of record it is now wonder that they ignored what is
under thelr nose.

Quincy changed from an expanding copper producer,;up to 1914, into

a ' dairy'operation which believed in M&&king the cows but not
feeding them. Quincy has some very good unmined mineral just west
of the Arcadian and Franklin Junior properties. I® also A
scavaging copper in the Hpper levels of all its shadfts.

P.S.

Russell Hoyer and Bill Veeser the PBresident and Vice Bresident
of the Upper fYeninsula Power Company have taken on the resppnsibilyy
of raising the localshare (10%) of the $185,000,00 it will take to
pump out and recondition the New Baltic shaft. We are already working
on Uncle Sam for 804 and on E.I.Ihc. for 10%.

existing
Visual inspection of shaft and/drift will indicate how much exploring
can be done without further drifting cross cutting and sinking.

-y

7

Ideas and opinions expressad in this letter are those of its writer



COPPER INDUSTRIES DEVELOPMENT BOARD OF CONSULTANTS

DOLLAR BAY, MICHIGAN 49922 F. C. Schwarzenberg—Mining Engineering
Tel. (906) 482-2372 William Langdon—Mine Construction
Wyllis A. Seaman—Geology
1/21 /’72 Raymond Gertz—Metalurgy

Paul D. Kimball—Financing
John Feoley—Industrial Development

Mr. Paul O'Malley, President
Essex -nternational
Fort Wayne, Indiana.

Dear Paul:

I spent over a year researching old records and reports to put
this brochure together,with the ald of Frank Schwarzenberg and
Bill Langdon, the U.S. Bureau of liines and the lichigan Department
of Natural Resources. The o0ld books from the o0ld Calumet & *‘ecla
librrary were very helpful and accessable now that they are in the
liAbrery of the Michigan Cethnological Yniversity at Houghton.

There is no one left at C&H who knows anything about anything and
they would not tell me any of it i1f they did. Neither C&H nor Copper
“ange wants competition for mine labor cowming into "their" lahor
market. White Pine ( Copper Kalge) has about 300 fofmer C&H men who
are riding a bus,round trip, more than 3% hours per day. FTheywwill
quité at the first job opmming back in Houghton County.

There is no mine knowledgeable men left at Mich. Tech. There has not
been one for twenty five years or more. The head of the mbréalédnr=tien
futningldepartment has had two years experience as a safety engineer

and two years as a pump man., He knows nothing unless he has a book

open in frent of him,

I have told you the abqve so that if you went copinions other than
ouB, you had best seng{mining man up here to study the geological data
aveilable. !

I call your attention to Wyllis Seaman®Bs letter,obrpehere page 19.
Also study carefully the data on pages 18 through 33.

It is our belief that the Arcadian mieral lands can produce 75 million
pounds of copper ner yvear forover 75 years. AT A PROFIT . '

Sinverely yeours, , .
_ﬁ_..rf/ﬂ'ft Z ’.3 . /( 7

Jack Foley 7
P.S. Calumet & Hecla will be operating agin within three years.
T ey first got rid of their union and their old mén and now they
are scraping all their antigauted equipmeny . “here will be a new
milling and refining complex right at their mines .
JeFs

Ideas and copinions expressed in this letter are those of its writer



PREFACE

It has long been the practice of the big copper producers to try
to prevent the birth of small producers and to this end there are
no bounds. .

In trying to prevent the re-opening of long closed Michigan shaft
copper mines, all stops will be pulled to discourage the needed in-
vestment and/or Federal Government financial assistance. Concen-
tration of propaganda will zero in on the cost of production of
Michigan "native" copper as compared to that of electrolytic copper
made from ore taken from open pits. The fact that the cost of mining
is not the only cost involved in copper production is carefully
ignored in the propaganda. Although the direct labor costs in shaft
mining is greater than in open pit mining, labor is not the only
factor involved. Lets take a look.

To begin open pit mining it is generally necessary to remove vast
amounts of overburden from the ore bed. Often, as is the case of
the Twin-Buttes mine in Arizona, it amounts to many millions of tons.
This is an expensive job and its cost must be charged to the cost of
mining. We will call this operation #1. '

Operation #2 is the actual mining of the copper ore bed. This is a
simple excavating job which permits no primary separation of the ore
from other geological matter. Everything is loaded by expensive,

high maintenance cost power shovels into likewise expensive and high
maintenance motor carriers for bringing it to the #3 operation plant
where it is milled and classified. Breakdowns of shovels and carriers
cause much expensive ‘'down-time'.

From milling and classifying the ore goes to the roasting plant where
sulphur and other volatile impurities are removed in operation #4.

Moving on to operation #5 the roasted ore concentrates are put into
a blast furnace for primary refining and casting into anode. The
anode then goes into operation #6 which is electrolytic refining,
the secondary refining treatment, and a very expensive one at that.

The product of the electrolytic tanks are called cathode and this goes
on to the smelter for operation #7 which is the fire refining needed
to bring the copper to commercial guality and shape.

And now we come to considering the process of making commercial copper
out of "Lake" copper as God created it. Here we have only three
operations and none of them have ecology problems involved. The

copper bearing rock is mined---#1. The rock is milled and classified
———#2. The mineral from the mill is fire refined---#3. There are

no environment poluting components to get rid of. No ecology problems
and costs. No cost of restoring the beauty of the landscape by filling
the ore depleted pit with the overburden which was removed to get at
the ore. :

wcnesinny
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The Milwaukee Sentinal

N January 1,1972.

Tucson, Ariz. —AP- Four

‘| copper companies with explo-
.| ration offices here are reduc-

ing or completely shutting

I down their exploration staff

work because "'times are tough

‘I'in the copper business."

Kennecott Copper Corp,

‘| Anaconda Co., Copper Range
‘| Co. and Cerro Corp. revealed

the economic moves Friday.

Herman L. Bauer Jr., presi-
dent of Kennecott's explora-
tion subsidiary known as Bear
Creek Mining Co., said about
65% of exploration employes

‘| will be laid off.

“"General adverse circum-

stances confronting the copper
industry is the reason for this
cost reduction effort,"" Bauer
said.

Anaconda's exploration
staff will be cut in half, said
Robert Weed, head of the pri-
mary metals division head-
quartered here.

James Richardson, president
of Copper Range which has its
principal mining interests in
Michigan, said the firm is con-
solidating its exploration ef-
forts in one small office in
Denver. He said the firm has
had exploration offices in sev-
eral cities, including Tucson.

Cerro Corp. district chief
Thomas W. Mitcham said the
entire exploration departmentj :
of the firm is being phased out.
He said the exploration depart-
ment employed 50 persons, in-
cluding 28 geologists.

Mitcham said the curtail-
ment even meant termination
of his own job.

“The popularity of miningis |’
going down because of the un-
realistic environmental regula-
tions that are being proposed
by extreme groups,' Mitcham
said. '"This influences politi-
cians."

The information in the above news release strengthens the ecén-
omic position of shaft mining of liichigan's metalic copper in
the Reweenaw area . Here the only polutants are Vvery minute
quantities of calcium amd sodium chlorides in the mine waters.

Every winter , in Houghton County, Michigan alone, more than

one thousand tons of salt is spread upon the streets and roads

for ice removal. All of this gets into the ditches and gutters and,
eventaelly,Lake Suverior . All the copper mines of the Keweenaw
Peninsule,ever to have been operated, if all were operated at the
same time,would not result in this much contamination over a period
of twenty five years.

There is no air polution resulting from the mining, milling
and refining of Michigan's metalic copper.




BACK TO THE SHAFT MINES.

Amaconda Co,
ing copper mining news irdicates that
Eg:ofgilzging hazﬁ to old shaft mimes to re-work them with

modern tools amd techniques.

' 890s. It
ime was first opened sometime im the 1 ‘
{ggaagogﬁgnp:operty of BOSTON & MONTANA them of the AMALGAMATED ;

|
|
COPPER COMPANY and is now owmed By ANACONDA.

ANACONDA RECALLS MEN
AT MONTANA FACILITIES
The Anaconda Co. has an-
nounced that all its Montana copper
workers were recalled to their jobs
by Oct. 18. Martin K. Hannifan said
Oct. 18 had been designated as
— “production day” for the Butte
mines. The Berkeley pit, under-
\ ground mines, Weed concentrator
/ . and mechanical-construction depart-
ment were back in full operation on
that day. The Leonard mine, closed
since 1967, also is to reopen. The
company said the Leonard initially
will employ about 20 men with the
. work force projected to increase to
about 150 in the next 18 months.
Company operations in Butte,
Anaconda, Great Falls and East
Helena were closed by strike on
July 1. After the strike settlement
was ratified by the unions on Sept.
22, the Anaconda, Great Falls and
East Helena plants resumed work,
but the start-up in Butte was de-
layed until the smelter could ab-
sorb the production. At the end of
the strike the company estimated it
would take about six weeks before
the Butte operations could resume.

iKILLINGS’ MINING REVIEW-OCTOBER 23, 1971—PAGE 5
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Machines of this type have been in use in iron mining and other industries

for several years,

It has now been adapted to processing metslic copper

bearing rock such as is mined in Houghton,“eweenaw and(south{ Ontonogan
, i gt : : ” i

counties, Michigan., TheTtrusher

will take rock of 10"

discherge it at

slze, bearing theiyery finest 8f

fine copper

) after automatically

size and

floatation tank

Pt N e A

separating and discharging the

heavier chunks of copper.

Told to john Foley by John
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Daily Mining Gazette

Houghton, Michigan

Jahuary 14 1972

Copper research

showing

HOUGHTON — Initial resudts
are encouraging in wudy of the
feasibility of grindi nﬁ native
copperr obe aulsge :
ducted by the M
Institite of Mineral

These ores traditionatly have
been cnushed in steam stamps
amd ground in mills containing
steel balls. Operation of the
steam stamps was cxpensive a
due to high labor and main-
tenance costs. Also, grinding
steel comsumption in the ball
mills was high.

In aulogenous grinding, an
ore grinds itself by tie aclion
of vock striking other rock in
mill.  Sueccessful
application of this process to
the treatment of native copper
ore would enable a single viece
of grinding equipment to
replace the steam stamps amd

‘several stages of cownventional
grinding, reducing the cost of
ore processing,

As the ore is ground
autogenously, large picces of
liberated wnative copper would
be removed continu from
the circuit by y cou-
cendration, and fine copper

woilld be recovered by flotation.

In  order to  sindy  lhe
feasibility of using auntogenous
grinding  with native eopper

results

conglemerate and amygdaloid
ores, a three-month pilot plant
test was rTun at the Jostifute

n- of Mineral Research. The test

was under the direciion of John
W. EKeck, IMR . research
engineer.

Keck said the objectives of
the test were to observe the
behavior of the ores in the

utogenous  grinding mill, to
determine the power required
to do the grinding, and fo test
various methods of removing
pieces of mnative copper
liberated during the grinding
vrocess. The tests were con-
ductad on 40 tons of
coinglomerate ore and 30 tons
of amygdaloid ore.

Keck reporled that the test
rusulhts were encouraging.
Powar consumption for
autogenous grinding was about
as eupectcd and the recovery
of copper from the ground ore
was at least equal {o that ob-
tainzd by traditional ireatment
of the ores.

Dr. W, L. Freyberger,
director of fhe MTU Institute
of Mineral Rescarch, said the
wext phase of the study will be

to makc @ more detailed
anzalysis of i ,mncu eronomics
wd processing elficiencies
re ulting  froy ihe wuse of

@llogenous grioding,

Weheck .
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SUPERVISING the autoge-

nous grinding cpervation in

ihe pilot plant of the lusti-

N

tute of Mineral

Research
Michigan Tech is lab fechai-
cian Frank Herveat.
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Milwaukee Journal - October 17,1971

Reactivation
of Mines
'Explored

Special Correspondence

Houghton, Mich. — Despite
the fact that not a pound of re-
fined copper is being produced
now in Upper Michigan's
Houghton or Keweenaw Coun-
ties, formerly the prime copper
counties in the Midwest, the
possibility of reactivating
some mines is being explored.

At Winona in Houghton
County, the Lake Superior
Copper Co. is exploring the old
King Philip Mine with an idea
toward putting it into produc-
tion ultimately. The explora-
tion is down beyond the eighth
level.

At Greenland in Ontonagon
County, the US Bureau of
Mines this fall will reopen the
former Caledonia property,
mainly for research purposes.
This mine formerly was part of
the once great Calumet and
Hecla holdings.

A group named Copper In-
dustries Development is at-
tempting to resurrect the for-
mer Arcadian Copper Compa- \
ny's new Baltic shaft, \
| The Arcadian is between _
two famed copper deposits, \
that of the renowned Calumet '
and Hecla and the still widely
known Quincy. The Quincy is
the deepest mine from which
copper has been extracted in
North America. Neither of ]
these deposits is being worked
now.

All costs of reopening the
new Baltic as far down as the .
1,250 foot level have been
worked out by experienced f
mining men.

Copper Industries Develop- }
ment has been given the exclu- }
sive right to mine the new Bal- J
tic and the new Arcadian
shafts, both of ‘which formerly /
were producers. The develop- /
ment firm, which has head- }
quarters at Dollar Bay, has the
rights to 4,300 acres of mining
property along the Keweenaw
Peninsula range. ‘
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In the early days of copper mining, the area which is now Ar-
cadian Mines, Inc. property, several small companies were oper-
ating in a very limited manner. This was due to lack of funds
and/or wide fluctuations in the market price of copper. Eventu-
ally all of them were forced out of business. Then, in 1898,

the Arcadian Copper Company was organized embracing all the small

companies of the area.

The new company put the cart before the horse and built an elabo-
rate surface plant with steel shaft houses, large and well equipped
machine and carpenter shops, and many fine dwellings before the
mines were properly developed. Much publicity was given to the
company plans and the price of its shares reached $90.00 on the
eastern stock exchanges. Debts piled up and finally in order to
save most of its copper .reserves the company had to sell 800

acres of them to the Quincy Mining Company and sell its stamp mill

and its surface facilities to other mining companies.

In 1909 the New Arcadian Copper Company was formed and it took
over the asséts of its predecessor. But once again the main
objective was profit through the selling shares and so this company
had a very short life. 1In 1919, the New Arcadian Copper Company
and the New Baltic Mining Company.were joined, given the name

of New Arcadian Consolidated Mining Company. This time there was

some developing done, through the New Baltic and New Arcadian Shafts,




-

which indicated a large reserve of copper in this area. Weed,
in his 1922 Mines Handbook, ended his report on the New Baltic
mine as followé: "The new company has good management and a
property of immense mineral acreage that offers great possibil-

ities of profitable and long continued mine operations”.

The "New Arcadian Company" operated intermittently with the ups
and downs of copper prices until the big bust of 1929. It was
sold for taxes in the mid 1940's to its present owners, a holding
company named Arcadian Mines, Inc. This company did a little
exploring through and adit in the "0ld Arcadian" section but

lacked the financing required for conclusive explorations.

Making good and profitable mines out of long closed old mines is
not a novelty in the Keweenaw Area. In recent years Calumet &
Hecla (now owned by Universal 0il Products Company) revived the
Seneca, the Centennial, the Kingston and the Osceola and now has
plans completed for the re-opening of the Calumet Conglomerate
lode under the name of "Hills Creek". Re-opening work is now
guietly underway in the once productive but long closed Caladonia
Mine in the north end of Ontonagon County not many miles from the
Winona in thé south end of Houghton County. Here a good mine is

being re-developed.

Copper deposits in the Keweenaw Peninsula area are located by
diamond drilling but the drilling proves only the presence, or not,
of copper at the drill core. Even this proves nothing much be-

cause the drill may have passed through a vein without showing any




copper whatever, while on the other hand, a drilling but a few
feet either way might pass through a solid mass of copper or
rock rich in fine copper and silver. Only the sinking of shafts
in, or closely parallel to, the vein permits a conclusive study
of the vein. Drifting will indicate its continuity, or lack of
it, and cross-cutting will reveal the pressence or non-presence

of parallel veins which can be mined through the shaft in use.

Metalic copper mining and milling methods in the Keweenaw Area,
even up until the 1920's, were crude and inefficient. The real
fine copper was not even brought to the surface for recovery

and then an average of almost 25% of the copper that came out of
the mines and through the mills went out into the tailings piles.
Recovery methods developed since 1920 and into the 1950's have
reclaimed most of this "lost" copper but still about 10% of the
mine yield "got away". Now with new leaching methods ALL of the

copper in the vein can be converted into industrial copper.

Some unmined copper of old mines will never be mined because in
the first minings the cream was skimmed off by "high grading".

But that did not happen to the Arcadian Mines, Inc. These proper-
ties were NEVER developed. They may hold the world's largest
copper reserves or they may be commercially worthless. Only a
geological exploration of them will tell the true tale. And for
a large consumer of copper, and in view of the imminent world
shortage of copper, a "tax-write-off-study" of the New Baltic and

New Arcadian Mines should be a worthwhile spending.




Exploration Program
for
New Arcadian Area
of
Arcadian Mines, Inc.
It was suggested by Wyllis A. éeaman, a most knowledgeable ge-
ologist in regard to copper mines and mining in Houghton County,
Michigan, that explorations begin with the New Baltic Shaft,
then enter the New Arcadian Shaft and later explore through the

Ripley Adit.

The reports in the Copper Handbook-1902 (Stevens) and in the
Mines Handbook-1922 (Weed) reveal that although the copper de-
posits in the Arcadian lodes were at par with the average cf
Isle Royale, Quincy and the subsequently owned Calumet & Hecla
mines in the Calumet-Mohawk areas, the management and the fi-
nancial factors of the two Arcadian ventures were far short of

being adequate and honest.

A study of all available reports on the quality of the Arcadian
copper deposits reveals that they are mostly in forms which could
not be mined at a profit in those early days of meager knowledge
of recovery methods and of crude recovery equipment when 3/4% to

1% fine copper content rock was considered worthless. With pre-

sent day knowledge, techniques, and equipment this kind of "ore
is highly productive of profits at present day and (future day)

ccpper prices.




In view of the pending extremely short world supply of copper

and the forecast of total depletion of the world reserve of prime
copper by the year 2025, it is fitting that the exploration of
the Arcadian Copper Lands be carried out by some manufacturer -
consumer of large amounts of copper. There is, probably, close

to One Million Tons of copper in the Arcadian area copper lodes.
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548 MINERAL FACTS AND PROBLEMS

closure of smelters began granting licenses for
export of copper concentrate, precipitate or
black copper that could not be processed domes-
tically. This order was rescinded on April 15,
1968.

With the resumption of operations by the cop-
per industry after settlement of the strike, set-
asides by producers and export controls again
became eftective. From January to June 1969,
the Office of Export Control considered applica-
tions for licenses covering exports of copper and
related commodities. _

No orders were issued during 1968 for the re-
lease of copper from the Government stockpile.
On orders issued in previous years, 120,000 tons
was authorized in 1965 followed by 400,000 tons
in 1966 and by 150,000 tons in 1967. These with-
drawals and another 47,000 tons earmarked for
coinage purposes reduced the copper stockpile to
260,000 tons on December 31, 1968; this is below
the established objective for conventional war,
but above that for nuclear war.

Strategic Considerations

Prior to 1940 the United States was a net ex-
porter of copper. Since then a substantial por-
tion of the U.S. copper supply has been im-
ported. During the period 1964-68, domestic
mines supplied 38 percent of the total domestic
supply, secondary copper 39 percent, and stock-
pile disposals 4 percent. Foreign ores for domes-
tic smelting and refining contributed 11 percent
and imports of refined copper 8 percent. It is ex-

pected that the United States will continue to
rely on foreign sources, most of which are West-
ern Hemisphere countries, for a part of its sup-
ply. From 1964-68, Chile supplied 34 percent of
the total imports, and Canada and Peru each
furnished 20 percent.

ENVIRONMENTAL CONSIDERATIONS

The domestic copper industry faces localized
land-use conflicts because a large percentage of
copper will continue to be produced by surface
mining. In addition, large quantities of solid
waste material are generated in mining, concen-
trating, and smelting copper ore. Careful plan-
ning by copper producers has largely solved ob-
jections to surface disturbance and waste storage
problems.

Discharge of obnoxious gases and fumes from
smelters is a problem that will require increas-
ing attention. Employment of high stacks to dis-
perse the pollutants will undoubtedly need to be
supplemented by adoption of practices to remove
the objectional substances. An alternative solu-
tion is the more revolutionary change to a hy-
drometallurgical extractive process replacing the
conventional pyrometallurgical method.

With population and industry expansions,
conflicts for sufficient water to process large in-
creases of ore can be anticipated in the Western
part of the United States where much of the
production will be obtained.

OUTLOOK

DEMAND

A forecast of total U.S. demand for copper in
the year 2000 was derived by making contin-
gency forecasts of copper end uses, using as a
starting point the estimated 1968 consumption.
In order to obtain a forecast base selected eco-
nomic indicators were applied to the quantity of
copper consumed in each end use in 1968. Indi-
cators used were electrical energy, gross national
product (GNP), new construction, and total

" population. In each end use category the indica-
tor selected was based on judgment. Once the
forecast base for year 2000 was obtained, then
contingency factors likely to influence future
consumption were applied. The result is a range
of possible demand for each end use. The aggre-
gation of the interval ranges calculated for each
end use is used to establish the total forecast
range for copper.

In the following tabulation U.S. demand for
primary copper and primary refined copper as
well as the total adjusted demand are shown.

Forecast range of demand for copper
(million short tons)

1968 2000
United States:
otal—
e £ g‘é:éé
(Median) . ..o-cis su0s 11.65)
Refined copper—
a0 s s o] {'e8
(Median) ........ .... (8.13)
Primary refined—
[y seem e} 184 { 1%
(Median) cosnniss 5o (6.38)
Rest of the world:
i | {153
(Median) ........ .... (25.9)

The unadjusted range of demand for the year
2000 ranges from 7.6 million to a high of 15.7
million tons. The probability of all the highs or
all the lows occurring is minimal, so an adjust-
ment was made to decrease the range to two
standard deviations about the mean of 11.65
million tons. The final adjusted domestic de-

UV MG Ak o DT vy a2 o D i




TABLE 1.—Contingency forecasts of demand for
copper b( end use, year 2000
(Million short tons)

Demand in year 2000

End use

u.s.
Demand forecast United States Rest of the world
1968 ase -
2000 Low High Low High

Electrical equipment
and supplies .... 1.38
Construction ....... 45
Industrial machinery,
except electrical ..

75  4.60  9.90 NA NA
8 1.00  2.00 NA NA

.80 1.20 NA NA

8.
1.80
1.00
1.15 .60 1.40 NA NA
8
0

Transportation ..... .33 B |

Ordnsa%(zc .......... 47 2 .10 .40 NA NA,

Other uses ......... .20 i 50 .80 NA NA
Total ...oues 2.81 oy 7.60 15.70 16.8 34.9

Adjusted range ... s ¥ 8.95 14.35 . i
. i (Median 11.65) (Median 25.9)

NA Not available.

8.0 7.86

-6.38
60~
"
3
- Qt\g‘ = 490
- 3" »
« . : & ~
geor " '
v
] e
]
- ;v»\,,/\" o L 20yt MUD 207
154 TT=—o
Lasp g ~~~~__
s ¥ear treng T —- =
N - 0.46
) |
1949 1968 2000

Ficure 4—Comparison of Trend Projections and Forecasts
for Primary Refined Copper Demand.

mand range forecast for the year 2000 is 8.95 to
14.85 million tons (table 1). This corresponds
to average annual growth rates for 1968-2000
ranging from 3.7 to 5.2 percent.

In 1968 primary refined copper accounted for
55 percent of the total demand. In forecasting
the demand for the future it is assumed that pri-
mary refined copper, both domestic and 1m-

orted, will continue to supply 55 percent of the
demand. Figure 4 shows the forecast range of do-
mestic demand for primary copper in the year
2000 to be 4.90 million to 7.86 million tons. In
addition to the forecast range, straightline

_projections in figure 4 of U.S. primary refined
demand, based on 1964-68, show a demand of
0.46 million tons in 2000. A similar projection
based on the past 20 years gives a_primary re-
fined demand of 2.07 million tons. The 1964-68
projection that shows the demand in 2000 to be
only one-third of that in 1968 reflecis the drastic
effects of the strike in 1967 and 1968. The 20-
year projection is less than 50 percent of the low
of the forecast range. The high of the forecast

COPPER 549

range is nearly five times the 1968 demand while
the low of the range is nearly three times the
1968 demand.

Rest-of-the-world total copper demand in
year 2000 is forecast to range trom a low of 16.8
million tons to a high of 34.9 million tons. This
corresponds to an annual growth rate of 3.4 per-
cent to 5.8 percent. While demand in developing
countries may be expected to increase at rates
similar to the growth in U.S. demand, the poten-
tial for sharp increases in copper demand 1s con-
siderably greater as energy, transportation, com-
munication, and building expansion programs
develop. Since these uses are large consumers of
copper, the net result is that the rest—of-
the-world demand is forecast to grow at a
somewhat higher rate than the U.S. demand.
The growth rates determined for rest of the
world are a composite based on U.S. forecast
growth and a weighted estimate for growth in
developing countries.

The following paragraphs present the assump-
tions and contingencies leading to the calcula-
tion of the forecast range of demand for copper
in 2000 by major end uses:

Electrical Equipment and Supplies

This category includes electrical apparatus
(motors, generators, dynamotors, and industrial
controls) ; electrical transmission, distribution
equipment, lighting and wiring equipment;
communications including electronics; and
household appliances (knives, hair dryers, toast-
ers, etc.) . The forecast base of 8.75 million tons
in 2000 was obtained by applying certain eco-
nomic indicators to an estimated breakdown of
each sector in this end use. The annual growth
rate forecast for electrical energy, 6 percent, was
applied to the electrical apparatus and electrical
transmission sectors while GNP, 4 percent, was
applied to communications and household appli-
ances. The demands of a growing and more af-
fluent society for increased equipment providing
necessities, safety, comfort, and relaxation; con-
tinued rapid growth of industrial computer
usage; and an increase in appliances could lead
to a high forecast demand of 9.90 million tons of
copper in the year 2000. A number of contingen-
cies could reduce demand for copper to a low of
4.60 million tons, 47 percent below the forecast
base. These include substitution of aluminum
for copper, usz of fuel cells or nuclear power
generation instead of generators; successful de-
velopment of alternative methods of transmit-
ting power such as sodium conductors; use of
satellites for national and international com-
munications and microminiaturization of com-
munication circuitry. The possibility of multi-
purpose housing units becoming popular also
would contribute to lower demand for copper.
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Construction

Approximately 20 percent of the copper used
in the United States is consumed by the con-
struction industries. This category includes
building construction, roofing, and brass and
bronze for decorative and utilitarian items for
public buildings and private homes. In 1968, an
estimated 450,000 tons of copper was consumed
in this end use. A forecast base for the year 2000
was obtained by relating the growth in copper
consumption to the forecast growth in new con-
struction, 4.5 percent annually. Thus, the high
of the range, 2 million tons, could be obtained
as a result of new construction requirements.
Use of substitutes such as plastics, aluminum,
and clad metals, glass, wood, paper, or other ma-
terials may reduce the demand for copper to the
forecast low of 1 million tons, 45 percent below
the forecast base.

Industrial Machinery, Except Electrical

This group includes household and commer-
dal air conditioning, farm machinery, and as
components in sea water desalination distilla-
tion plants, and in pollution control equipment.
Copper and its alloys accounted for 280,000 tons
of the total copper consumed in 1968. Projection
at a growth rate of 4 percent per year, the
growth anticipated for GNP, gives a forecast
base of 1 million tons in 2000. A forecast high of
1.2 million tons would result from a rapid
growth in air conditioning and increased de-
mand for large machinery and equipment, tur-
bines, and heat exchangers. The forecast low of
800,000 tons would occur if manufacturers de-
sign away from copper for technical or economic
reasons. Fluidics, the use of devices containing
no moving parts and using a fluid medium for
control of other devices, may replace some elec-
tronic devices.

Transportation

The third largest use of copper is in the trans-
portation industry where it is used in numerous
applications by the automobile industry, in rail-
road transportation, airplane manufacture, and

"in marine applications. In this end use category,

the forecast base is obtained by extending the
1968 demand of 330,000 tons at the same rate as
that estimated for GNP, 4 percent annually.
This results in a forecast base of 1.15 million
tons in 2000. The high of the range, 1.40 million
tons, would result through increased number of
cars per family, greater leisure time, use of cars
and boats for recreation, and installation of
rapid transit systems for major cities.

On the other hand, the exclusion of automo-
biles for metropolitan commuting as an anti-
pollution measure, and loss ot markets to
aluminum and plastics could reduce demand to
a forecast low of 600,000 tons in 2000.

Ordnance

World political instability requiring continu-
ing expenditures for arms coupled with arms ex-
ports to allied countries could create a demand
for copper in ordnance applications of about 0.4
million tons. This quantity is 43 percent above
the forecast base of 0.28 million tons, obtained
by projecting the 1968 consumption to the year
2000 at the total population growth rate of 1.6
percent. Conversely, if universal disarmament
were achieved, the demand for copper for this
end use could reach a low of 0.1 million tons or
65 percent below the forecast base.

Other Uses, Including Chemical, Pigment,
Jewelry, and Ceinage

The 1968 estimated demand of 200,000 tons of
copper for these and other miscellaneous end
uses was related to the GNP growth rate of 4
percent annually to obtain a forecast base in
year 2000 of 700,000 tons. Continued research
may result in greater requirements for copper
chemicals and inorganic pigments, and new cop-
per alloys may produce jewelry of a color and
quality that will create a sustained market for
these uses. Copper in coinage has extended the
field of copper’s usefulness and the technique of
laminating or cladding copper with other mate-
rials may result in its use in diverse applica-
tions. Copper as a trace element is required to
sustain the life of plants, animals, and humans.
A demand created by these possibilities could
reach a forecast high of about 0.8 million tons
or 14 percent above the forecast base. Con-
versely, substitutes could reduce demand for cop-
per. The use of credit cards in place of coinage
could lessen the demand in coinage. By the year
2000 demand for copper could reach a low of 0.5
million tons, nearly 30 percent below the fore-
cast base of 0.7 million tons,

SUPPLY

U.S. resources of copper are estimated at about
140 million tons, of which about 85.5 million
tons are considered as reserves economically
minable at the 1968 price of 42 cents or less per
pound. Potential resources contain nearly 65
million additional tons of copper.

Domestic mine production of copper based on
the past 20-year trend would total 2 million tons
in the year 2000 (fig. 5), compared with 1.21
million tons in 1968. If domestic primary pro-
duction in 2000 accounts for the same proportion
of primary refined in demand in 2000 as in 1968,
then the high production would be 6.15 million
tons and the low production 3.83 million tons.
These projections tall short of both the high and
low forecast demands of 7.86 million tons and
4.90 million tons, respectively (fig. 4).

~
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Ficure 5.—Comparison of Trend Projections and Forecasts
for Primary Refined Copper Production.
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Ficure 6.—Projected Domestic Availability of Copper.

The copper reserve in the rest of the world is
estimated at 222.4 million tons of copper at the
1968 world price of 56 cents per pound.

POSSIBLE ADVANCES IN TECHNOLOGY

There is a high probability that research on
production and extractive processes as well as in-
vestigations of potential resources will provide
the necessary improvements in technology to
maintain adequate supplies of copper at reasona-
ble costs. Improved beneficiation methods will
lead to increased copper recovery to help offset
the persistent decline in grade of ore and prevent
continuing and substantial losses of copper.
Methods will be developed for handling the

huge and growing quantities of waste materials
generated in copper mining and processing that
will minimize air, land, and water pollution and
at the same time recover the large quantities of
copper currently being discarded in the waste
materials.

Problems resulting from atmospheric pollu-
tion by smelter operations will be solved by de-
velopment of economical methods for recovering
sulfur during smelting of copper ore and concen-
trate. Some of the solid waste disposal problems
will be solved by development of effective and
eficient methods for the salvaging of copper
from automotive scrap thereby increasing copper
available for recycling and also improving the
quality of ferrous scrap for recycling.

Low-cost methods, possibly nuclear, for shat-
tering large, low-grade deposits of oxidized cop-

er minerals for recovery of copper by in-place
eaching and improved methods of recovering
copper from leach solutions will lower the cost
of producing primary copper.

FUTURE SUPPLY-DEMAND
RELATIONSHIPS

Based on the contingency forecast of U.S. de-
mand for copper in the year 2000 (forecast tabu-
lation), a cumulative demand was derived for

rimary refined copper for the period 1968-2000.

nder the assumptions, cumulative demand for
the United States for the high range forecast is
128.2 million tons of primary refined copper and
for the low range 96.4 million tons. If U.S.
mines contribute the same ratio of copper for
1968-2000 as in 1968 (constant ratio basis), then
100.3 million tons for the high of the range must
come from primary domestic sources, and for the
low of the range 75.4 million tons must be ob-
tained from U.S. mines. The domestic supply of
85.5 million tons at the 1968 price of 42 cents
per pound is sufficient to meet the low of the de-
mand. However, the high range of the forecast
demand could only be met from higher priced
domestic output or increased imports above the
constant ratio level (fig. 6).

U.S. requirements for copper are dependent
on assurance of foreign supplies at reasonable
prices. Therefore an assessment of the rest of the
world is essential for determining possible avail-
ability to the United States. Cumulative rest—
of-the-world total demand for 1968-2000 is
forecast to range between 340.6 million and
538.0 million tons. It is estimated that about 75
percent of the total demand in the rest of the
world is primary refined copper. Under this as-
sumption, cumulative rest-of-the-world demand
for primary refined copper for 1968-2000 totals
408.5 million tons for the high range and 255.5
million tons for the low range.

To meet the cumulative demand for primary
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refined copper in the rest of the world, there is
an estimated supply of 222.4 million tons availa-
ble at a price of 56 cents per pound in 1968 dol-
lars. The shortfall of 33.1 million tons of copper
on the low side and 181.1 million tons on the
high side indicate that available supply from the
rest of the world is insufficient to provide the do-
mestic industry with sufficient quantities of cop-
per to meet U.S. needs even it domestic produc-
tion could be expanded to meet the cumulative
constant ratio of domestic production (100.3
million tons). This will bring about technical
and economic reactions to maintain world sup-
ply. These would include the discovery and de-
velopment of new supply at higher prices, and
the development of new techniques whereby cop-
per would be economically recovered from pres-
ently submarginal resources.

Under present technology it is estimated that

level, rest-of-the-world supply would be available
to fill the gap of 28 million tons to meet the
high range o? forecast demand of 128 million
tons.

Another reaction, partly a result of the price
rise, would be displacement of copper from some
of its traditional uses by aluminum and plastics.
Especially vulnerable applications would in-
clude wiring and low voltage power transmis-
sion applications where copper would be dis-
placed by aluminum and also plumbing and
other uses requiring corrosion resistance which
could be replaced by plastics and other metals.

Estimated value of domestic primary copper

roduction and demand in 1968 and for the
orecast range in 2000 in million constant 1968
dollars is as follows:

a price of 75 cents per pound would be required 1968 2000

to enable development of lower grade domestic High Low

resources to provide sufficient copper to meet the Demand ...............oooee 1,299.8 11,790.0 7.350.0

constant ratio production. At this higher pnce Production, constant ratio ....1,017.0 9,225.0 5,745.0
PROBLEMS

The copper industry is confronted with tech-
nical and economic problems related to all seg-
ments of the industry. A fundamental problem
of the industry is the assurance of a continuing
supply which entails finding and developing new
resources. Exploration is uncertain and costly
and large ore bodies are required to warrant the
large capital investment required. Worldwide as-
pects of the supply problem relate to political
and social instability in some major copper
producing areas which tend to discourage explo-
ration and development. The general geographic
separation of the producing and consuming
areas of the world also tends to create marketing
problems and trade restrictions. However, main-
taining an adequate domestic supply is essential
to offset drains of an expanding economy oOr in-
terruption of foreign supplies by adverse events.

A pressing problem of the copper industry is

related to rising costs and a declining grade of-

ore which has dropped from an average of 0.73
cent copper in 1964 to 0.60 percent in 1968.
eduction of the average copper tenor reflects
the increased reliance on copper output from the
porphyry deposits employing surface methods of
the Southwest, currently accounting for more
than 90 percent of the U.S. mine output. As re-
serves are depleted, the waste to ore ratios for
surface mining can be exiected to increase to an
uneconomical level and the deeper deposits min-
able only by underground methods will have to
be developed to meet supply requirements.
Underground mining has a major problem in

ground control at porphyry copper mines of the
Southwest employing block caving and at the
room and pillar sedimentary deposits in Michi-
gan. Uncontrolled caving results in ore dilution
and loss of reserves and merits continued re-
search in mining methods. The enormous mate-
rial-handling required in copper mining re-
quires constant improvement in methods and
equipment.

Conflicts are inherent in the emerging pro-
grams designed to protect natural endowments,
to improve the Nation's environment, and to in-
sure the welfare of its growing population. Spe-
cifically, the Wilderness program designed to
conserve essential land and water resources will
increase - confrontations with the industry and
will present increasingly difficult problems of rec-
onciliation. It is essential in the public interest
that such issues be equitably resolved; the sub-
ject deserves the highest order of priority. Ap-
proximately 1 ton of makeup water is required
per ton of copper ore processed in the concentra-
tor and with population and industry expan-
sion, conflicts for sufficient water to process in-
creasing amounts of ore can be anticipated in
the Western States where much of the produc-
tion is obtained.

The supply of a host of byproducts and co-
products depends upon the rate of copper min-
ing, processing, and refining. Any innovation or
technologic improvement that affects the recov-
ery or use of the coproducts improves the overall
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economics of copper production, coincidental to
the direct benefits to the coproduct, and thus
merits attention.

Much of the substitution of aluminum for
copper stemmed not only from competitive or
technological causes, but also from the availabil-
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ity and aggressive marketing ability of the two
industries. While substitution is expected to
continue, copper may be less vulnerable today
than prior to formation of national and interna-
tional producer-sponsored development and re-
search-oriented associations about a decade ago.
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An interpretation of the United States Bureau of Mines bulletin

650 (Mineral Facts and Problems) published in 1971.

Prime Copper Resources

United States: The known copper reserves, as of 1968, within the
continental boundries of the United States, have been computed to
be 85.5 million tons, producible at the 1968 price of 42 cents
per pound with costs based on 1968 costs. The believed potential
reserves producible at 75 cents per pound, based on 1968 costs,
are estimated at 65.5 million tons. The total reserves at 151

million tons.

Rest of the world: The total known and potential copper reserves

have been estimated at 222.4 million tons.

Prime Copper Demands

United States: (the figures used are based on the production and
consumption of prime copper in the United States during the peri-

od of 1964 through 1968 and using an annual growth rate of 4%).

The average annual demand for prime copper between the years of
1968 and 2000 has been computed at 3.5 million tons. The median
cénsumption of prime copper for this period will be 112.3 million

tons.

It can be concluded that by the year 2001 the U.S. copper reserves
will have been depleted down to 39.7 million tons and that by the

year 2012 they will have been corpletely depleted.




_1'6_.

In conclusion it can be assumed that, in normal times, the yearly
demand for prime copper in the United States will exceed, by far,
the yearly production of prime copper in the United States. The
control, therefore, of adequate supplies of copper for United
States industries will again rest with those who control the
secondary copper in the United States. They will also control
the price of copper.

John Foley




ESSEX WIRE

President Bowman reviewed sev-
eral important additional transac-
tions already negotiated. He said an
option contract agreement with Es-
sex International (wire) had been
signed for Banner’s two square
miles of drilled copper claims in
Greenlee county, Ariz., that are
reached via the village of Morenci.
Essex is a manufacturer of copper
wire and plans to protect itself
against lower supplies of copper in
the future.
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Mining Engineers' Reports
on
New Arcadian Mine and New Baltic Mine

Both owned by
Arcadian Mines, Inc.
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NOTES ON THE MICHIGAN COPPER COUNTRY GEOLOGY

The structure of the Keweenawan lavas and sediments 1is analogoug
to that of the Lake Superior ice fields as blown toward and against the
shore in the spring. This can be gseen and has been studied and photo-
graphed in Keweenaw County,

The ice close to shore bulges up slightly and then is thrust under
the block that has stopped against the shore. This is repeated many
times resulting in "windrows" of ice blocks, some quite long but only
a2 few feet wide and two or three feet thick piled against the shore,
with all, or most of the blocks dipping away from the thrusting force
of the wind blown ice field moving shoreward.

These long "faglt blocks" of ice are intersected at intervals by
cros& breaks where different parts of the block encountered varying
rexistance. These cross breaks are analogous to the “spar crossings"
and fissure veins in the Keweenawan traps.

If the thickness of ice on Lake Superior were measured in the way
that the geologists have "measured" the thickness of the Keweenawan lavas
and sediments, they would have arrived at a figure of 30 or 40 feet for
the ice thickness, instead of the true figure of two or three IXiBiNX feet
The Keweenawan lava flows are generally parallel to the numerous

into the foot at depth and also going rorthward from Portage Lake.

A great many cf these thrust faults were discovered when the Mich~
igan Geological Survey did extensive detailed mapping with the added aid
Oof dip needles in the late 1920's and early 30's, Previously few were kno
except where they broke through the traps at a locally more abrupt
angle where they were apt to be mistaken for ccoss faultse

The coppdr and silver mineralization came UP along some of these
faults and along some porous zones such as sandstone, conglogerate and
amygdaloidal portions of some traps, especially where the tops of the
traps were somewhat brecciated,

The "spar crossings" have been said to "rob the lode", which is true
to the extent that some of the mineralization of that lode escaped to
and may have enriched one or more of the lodes in the hanging.

In an amygdaloldal lode the '"spar crossing", such as near # 6 Quincey
shaft, 1s apt to have much lauméntite, calcite and quartz and little
else. The laumontit: was €alled "poor spar" by the Quincy miners as it
was seldom associated with copper, If followed into the hanging trap
its character may be found to change abruptly within a few feat, there
the "spar ceossing" is a "fissure vein" often with abundant prehnite,
often with datolite, analcite, natrolite and other minerals not commonly
found in the lode. Also considerable copper and silver may be encountered.,
The motion along the "spar crossing" near # 6 Quincy has been almost
diregtly up the dip. One side having gone up a measured 4200 feet, and
probably much more, than the other side.

No lode will hold its richness for more than a few thomand feet,
although it may #be again enriched by other mineralizing faults farther on
The Champlon Copper Co.(Copper Range) wanted the Atlantic lode located
at depth near Wheal Kate bluff. This was done although the Company was
advised that there was little likelyhood of that lode being commercial
there, because of unfavorable relations to mineralizing ciannels. The
lode was drilled and identified at almost the precise predicted location
and, as expected proved wotthless,

The copper 1is especially rich below a constriction in an amygdaloidal
lode, or below where the dip is locally flatteneg or beneath a dike
that cuts the lode, The silver favors the hanging side of a lode and
with close, parallel lodes, it favors the hanging one.

>
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il Colonia de la Reforma,

' Oaxaca de Juérez,
Oaxaca, México.

Mr. Jack Foley, August 19, 1970.

Copper Industries Development,

Dollar Bay, Michigan 49922.

Dear Jacks

Sorry that your telephone call last week didn't get to me,
but I have no phone, not hearing well enough to be able to use one.
As to communication by telegraph--I'd rather NOT, as I have received
too many telegrams so badly garbled that I didn't know wat they were
trylng to say. :

If any cross-cutting was done at the Quincy "into an underlaying
conglomerate vein in 1944 or 1945" it was done after my mapping there
and I have no knowledge of ite. However, the '"underlaying conglomerate",
the # 15 or the "Boston and Albion‘''congamerate WAS cut previously and
a small amount of stoping was done but it was discouraging lean. The
same conglomerate was mined rather extensively in the Frenklin Jr. mine,
" farther northward--near or at Boston location. It was not rich and
for the most part, I believe, was not commercial. That same conglomerate
was still richer and presumably profitable much farther north at the
Allouez mine where it was known as the "Allouez conslomerate'. There
may be a profitable stretch of it between Boston and Calumet, but the
richer mineralization seems to have passed into the footi as is the
usual condition going nortnwsrd, with the underlying "# 13" or Calu=
met conglomerate and the Kearsarge lodes still fatther in the foot
" being the richer.

The # 15(Boston and Albany or Allouez) conglomerate had a small
stope on in near # 6 Quincy shaft, several thousand feet from surface.
I have seen it there, and while it showed appreciablecopper it wasn't .
commercial,

If any Company takes over the Quincy properties, they should,
of course, also take in the Arcadian lands as the Arcadian seems to
have the greatest area of poorly explored lands in the area north of Po
Portage Lake. They seemed to have heen looking for the "Isle Royal"l—’,ff’
or the"Baltic" lode instead of exploring to see what they actually
had between those horizons and the Quincy area.

I couldn't accept any general consulting job with any mining
company up north as I know from experience that you can't supervise
mining nor exploration work from a distance. BUT I will be glad to
offer whatever help I may at any time, so don't hesitate to call
upon me.

The best means of communication between us is probably Alr Mail,
which takes avbut a week, round trip. Hope to hear from you again
s00n.

Give my regards to Ed Davis.

Sincerely,

Mo

S e il

W.A.Seamane.
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The Keweenawan Copper 'Belt!

HOUGHTON COBN¥Y- AIRPORT

This drawing shows the continuity of Michigan!s KEWEENAWAN copper lodes. The
Copper Range Cp, mines ,if shown,would be to the left as would we¥E¥ the mine;
in Ontonogan County. The general direction of the lodes is Southwest to Nox th;




In the Michigan Geological and Biological Survey of 1914, mining
engineer, Herman Fesing reports that the New Baltic Shaft can

be sunk of 3700 feet without tossing the boundry line of its
neighbor, Franklin Junior. This statement, however, does not "rule
out" a subshaft sunk from some point easterly of the shaft on the
37th level which would add another 5000 feet to the depth making
a total of 8700 feet before reaching the Franklin Junior property
line. The mineral rights of the Franklin Jﬁnior are now owned by
the State of Michigan and, we believe, can be acquired by a fi-
nancially sound company seeking them for mining purposes by that
company in conjunction with the mining of the Arcadian lode of

Arcadian Mines, Inc.

The Arcadian lode underlies the lodes formerly mined by Franklin

Junior. Only God knows what copper and/or silver is down there.




188 MICHIGAN COPPER INDUSTRY 1914.

New Arcadian Copper Company.

Mine location: East of Quincy mine, Houghton county.
General Manager: Robert H. Shields. )

Although the operations during 1911 were greatly curtailed by the
war. the development work onte cugreen results,

The weach dufiug the voar was conbined 1o the development of the
New Arcadhan lode and consisted of sinking the shaft to the 900 foot
level, crosscutting east to expose the lode on two levels, drifting on
the lode at four levels and extending a crosscut east beyond the lode
at the 900 foot level. '

Engineer Fesing states that the showing of the lode on the 900 foot
level will compare favorably with any amygdaloid in the district. A
number of good looking amygdaloids were found in the east crosscut.
Stoping was done on the various levels and a stock-pile of about 2,500
tons has been accumulated. Arrangements have been made with the
Franklin Mining Company for a miil test of this rock and the first
shipinent to the Franklin mill will be made early in May, 1915.

New Baltic Copper Company.

Location of property. Eust of Franklin mine, Houghton county.
General Manager: Robert H. Shields.
‘No active mining operations was carried on during the year 1914

beeause of the unfavorable industrial conditions and in order to await
the results of the development work on the adjoining New Arcadian
property.

The very favorable residts of the development work at the new
Arcadian have a most important bearing on the New Baltic. All the
north openings on the New Arcadian are in good copper ground and
the drift on the 250 foot level is now less than 200 feet from the boundary
between the two properties.  Engineer Fesing states that the New
Arcadian lode traverse~ the New Baltic property with a workable
length of about 1000 feet and that it could be worked to a depth of
about 3,700 et at its deepest portion.  This would give the New Baltic
approximately 170 acres on the lode and about 5,000,000 tons of re-
coverable rock. .

The management intends to expose the New Arcadian lode from
the surface at «ifforent points by means of pits and cross-trenches as
soon as weather conditions will permit in 1915.

-




Franklin Mining Company.

Mine location: Demmon, Houghtan county.
Superintendent:  Enoch Hendersa

The only production during the year 1914 caine from the test stamping
of 7,324 tons of rock taken from, the new openings on the Allouez
conglomerate at the 32d level. President Edwards states that the
results of this test, taken in connection with the general appearance
of the openings since made, warrant the belief that the lode can be mined
at a profit. Regular production will probably begin about the middle
of May, 1915.

A small compressor was installed in No. 1 shaft-house and other
changes made to permit the economical operation of a number of drills.
One drill was put into operation the latter part of January in the foot
wall cross-cut on the 32d level. Other drills were added until six
were in operation. The crosscut on the 32d level was advanced 927
feet easierly to the first amygdaloid under the Houghton conglomerate.
Besides the Allourz conglomerate and the Houghton conglomerate,
six amygdal.kl ts«ls were cut in this crosseut. Superintendent
Henderson states that three of these amygdaloids were barren, two
carried copper in smaii uantities and one showed mineral and vein

matter worthy of further development. The (wumet & Hecla con-
glomerate should be reached in April, 1915.

Drifting on the Allouez conglomerate at the 32d leve: was begun
about the middle of March. A great deal of interest was shown in
the openings in the Allouez conglomerate which were made for the
purpose of determining the value of the lode as a whole, wituout selec-
tion in mining or discard from the rock broken. The drift< were cut
as wide as the hanging would permit and for the first ijour will-runs,
all rock broken was sent to the mill. A small quantity of rock was
discarded in the rock-house from the last mill-run. Superintendent
Henderson reports the results of stamping as follows:

Pounds Pounds
Tons ' Pounds ;
dry ! Assay copper
Tock. ¢ ineral, ! CUPDPEr. | .7 ton.
. { !
< APl 8, 1918, s ceississaiaasenn ! YO8 - 26,200 SN 35 15,300 16.89
April 25, 1914. . 538 | 14,340 55 .77 ,072 13.14
May 10, 1914. . 1,138 | 22,592 | 54 .38 12,285 10.79
June 9, 1914, ... 2,195 ‘ 48,085 46.90 22,976 - 10.46
August 26, 1914 2,547 i 63,807 55.87 35,650 14.00
|
i 7.324 ! 375,944 loviinsnnms 93,283 12.73

Tailings averaged six po;n:ds per ton.




Copied From

Professional Paper 144
U.S. Geological Survey

Department of the Interior

Entitled "THE COPPER DEPOSITS OF MICHIGAN"




Arcadian Lode

The Arcadian lode (pl. 42) was first opened by the Arcadian
and Concord companies, which produced a small amount of copper.
The most extensive developmenté were made by the Arcadian Copper
Company within a period of a few years, beginning about 1898.
The lode was opened for about 8,000 feet along the strike by five
shafts. North and south of this developed area are shallow shafts.
The principal shafts from north and south are No. 4, opened to the
sixth level; No. 3, to the seventh level; No. 2, to the eighth
level; No. 1, to the fifth level; and shaft A, to the ninth level.
The most extensive stoping was done from No. 2 shaft, near the
center of the developed area, and from shaft A, at the south end
of the developed area. From 1899 to 1902 the Arcadian Copper
Company produced 2,950,000 pounds of copper. There is no available
record of the grade of the ore, but it was not sufficiently high

to justify continued mining of the lode.

The Arcadian lode is a few hundred feet above No. 8 con-
glomerate and is believed to be the northward extension of the Isle
Royale (“"Grand Portage") lode. It was said to average about 13
feet in thickness. The material on the dump indicates that the
lode is well oxidized, and that, like the Isle Royale, it is

strongly fragmental. The mineralization appears to be in general




similar to that of the Isle Royale, though there is considerable
. feldspar in the Arcadian lode and little of the sericite that is

locally abundant in the Isle Royale lode.
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New Arcadian Lode

The New Arcadian lode is a short distance above No. 8 con-
glomerate and below the Arcadian lode. It has been developed by
the Arcadian Consolidated Coppér Company through the New Arcadian
and New Baltic Shafts. From the New Arcadian Shaft the lode has
been opened along the strike for a minimum distance of about
2,500 feet on the 600-foot level, and the shaft goes down to the
1,850-foot level. From the New Baltic Shaft is has been opened
for about 1,500 feet along the strike and down to the 1,250-foot
level; the most work has been done on the 950-foot, 1,100-foot,

and 1,250-foot levels.

The New Arcadian lode is in general of the fragmental type,
but stretches of fragmental rock alternate with stretches of
cellular rock. The fragmental areas show encouraging mineralization,
which is mainly of the quartz-pumpellyite-epidote type with some
fairly coarse copper. Areas of cellular amygdaloid in this, as

in other lodes, are characterisically poor.

No heavy faulting of the lode has been recognized, but there
are some faults of small throw that offset the lode and have caused
some difficulty in following it. To the present time (1925) there
has been only a little test stopping and no production on a com-

mercial scale. In 1915, according to the annual report of the
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company, 3,845 tons of rock yielded 79,209 pounds of copper,
or an average of 20.62 pounds to the ton. 1In 1916, 1,391 tons
or rock yielded 32,307 pounds, or 23.23 pounds to the ton.

In 1917, 4,900 tons of rock yielded 53,278 pounds, or 10.87
pounds to the ton. The average for the three years was 16.3

pounds to the ton.
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Year Refined Copper Year Refined Coppsp .
(pounds) (pounds)
= sown o e - e o e TP U8 I O o IS D O 00 5 6205 0560 TN UD TV CI W € 6 GETHEAN
1864 4,593 1900 - 1,350,000 —
1868 5,810 1901 500,000 —
1879 ' 249760 1903 800,000 —
1860 34,037 ’ ’
’ 3,019,208
1899 500,000

-.... -..-.' -- - -.. ----- ‘..--.--..'.~---- - --- &= - -"-.. ---. ----.-.-

NEW_ARCADIAN LODS
Refined Correm(pounds)
A

- s »
#¥Yoay Rook treated (tens) Totad P

1915 - 3,845 — 79,209 20,68 —
1016 - 1,301 32,507 25,88 ——
1017 4,900 v 83,278 20,87 —
1018=1028 P None e

Total produstion, 3,184,000 pounds,

L S L S )

- @ W w & = -- -- -’-. ..-- - -- .."- -- .. -- - -‘ -.‘ -..-..--.-~...‘-

CORCORD

In Houghton County, Ormaniged May, 1864, 1In 1868 Concerd end
Pewabie eonsolidated. Conscord set off as separate organisation in
1878 Absorbed by Arecadian in 1898,

N ;Q:r‘ o -R;an;d-c;p;or - Yh:r- T Retzn;ﬁ Covpew |
- { pounds) (pounda)

1868 - 9,089 1874 22,818

1867 62,020 1878 440

1870 9,818 - 1880 10,464

1871 123,62! 881 - 28,049

lg72 143!793

1073 182,168 | 1,508,008
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DOUGLASS
. In Foughton County. Organized Jamuary, 1863, and worled
Jo until 1868, Sunk four shafts, probably on Areadian emygdaloid, .
b ' Later scquired by Areadian, .
i
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: g Yoar Refined Copper Yeaw Refined Oossm
; (pounds (pounds
4 " S P O e S P e e e e e e o e - - ®w e o o > - - - - o @& » -
. 1860°? 27,2407 1888 - 50,100
1865 6,809 1877 5,258
1866 16,200 |
186% 65,877 169,802




Copper Yield
Per Ton of Rock Milled

Compare the yield of copper per ton of rock shipped to mills
from the Arcadian Mines as listed by the U.S. Bureau of Mines
in Professional Paper 144 with those, as follows, copied from
Steven's Copper Handbook-1908:

Isle Royale Mining Company
Portage Township, Houghton County

"Production of fine copper has been as follows: 2,569,748 lbs.

in 1902; 3,134,601 1lbs. in 1903; 2,442,905 1lbs. in 1904;
2,973,761 lbs. in 1905; 2,937,098 lbs. in 1906; 2,354;198 lbs.

. in 1907. Yield of fine copper per ton of rockstamped has been
remarkably uniform, showing less variation than almost any mine
in the Lake Superior district, returner five years, 1903 to

1907 inclusive, ranging from a minimum of 15.2 pounds per ton in

1905 and 1907 to a maximum of 15.4 1lbs. in 1904."

In the 1940's, after several years of abandonment, the Isle Royale
was re-opened and operated for six years, producing 66 million
pounds of copper at more than four cents per pound profit at a
market price of 18% cents per pound.
Quincy Mining Company
Quincy and Franklin Townships

Houghton County, Michigan

"Production of fine copper has been as follows: 18,498,288 lbs.




in 1903; 18,343,160 lbs. in 1904; 18,827,557 lbs. in 1905;

16,195,838 lbs. in 1906; 19,799,973 lbs. in 1907, and to the end
of 1907 the mine had produced 390,274,045 lbs. fine copper.
Production of 1908 was 20,000,000 lbs. fine copper. The mine
makes about 100,000 ozs. silver yearly. The last detailed an-
nual figures for 1905 gave a yield of 15 lbs. fine copper per
ton of rock stamped, but returns probably were about 15 lbs.

only in 1908."

Up until its last closing in 1945 the Quincy Mines produced
982,584,108 pounds of fine copper, including about 100 million
pounds of copper recovered from the tailings from the Mason
stamps mills which operated only from 1894 to 1945.
Calumet & Hecla

Osceola Amygdaloid Lode
"In 1906 the company (Calumet & Hecla) produced from Osceola
Amygdaloid rock 6,892,458 lbs. fine copper and in 1907 made
11,145,220 1lbs. fine copper from 603,891 tons Osceola Amygdaloid
stamped rock a yield of 18.45 lbs. fine copper per ton, which

was most satisfactory."

The above production figures are for run-of-mine production.
They are not the high-grading figures such are used for stock
selling. Selective mining can result in fabulous yields, per-

centage-wise, but both also in low production and operating profit.




COPPER INDUSTRIES DEVELOPMENT BOARD OF CONSULTANTS
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"COPPER IN 1912"

The following two pages were copied from a bulletin entitled
"COPPER IN 1912" which was issued in 1913 by the geological
survey division of the United States Department of Interior.

In the years of 1911 and 1912 the copper mining industry of
Michigan reached its zeniths in production and profits. The
shares in the Calumet & Hecla Mining Company were being sold
and bought at prices which reached over ONE THOUSAND DOLLARS
per share and the price of shares in other Michigan copper
mining companies reached equivalent levels.

It is noteable that the report shows that only five of the
twenty mines listed on pages 43 and 44 had yields of more than
1% copper per ton of ore milled and none had yields of more than
1.252%.

The production costs-selling price ratios for those mining com-
panies whose officials were honest enough to reveal their
operating costs to their share holders and the general public
indicate that the profit margin has not changed much over the
years from 1911 through 1970 when domestic prime copper prices
reached 60 cents per pound and foreign copper was priced at 80
cents f.o.b. seaport and domestic secondary copper brought 79
cents per pound f.o.b. smelter. If the U.S. Geological Survey
analysers are good at their jobs, it seems that copper will be
selling at 75 cents per pound within a few years.

Now known methods for mining, milling and smelting Michigan
metalic copper give promise of a 98% commercialization of the
copper reserves of Arcadian Mines, Inc. and other undeveloped
reserves in the same area. :

NOTE: The Baltic Mine listed in the following report was not
and is not in any way associated with the New Baltic Mine owned
by Arcadian Mines, Inc.

When the New Baltic Mine was first opened its promoters believed,
or claimed to believe, that their lode was a continuation of the
rich Baltic Lode which was about 10 miles south but on the same
range. This kind of stock selling is still being used by un-
scruplous men.

Ideas and cpinions expresscd in this letter are those of its writer
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The rock coming from the mines is crushed by steam stamps and
concentrated, producing ‘‘mineral” containing an average of about
65 per cent copper. In recent years several regrinding plants have
been constructed for the finer grinding and concentration of material
that had greviously been discarded as tailings. The ‘‘mineral”

is subjected to a combined smelting and refining process. A small
amount of “mass’’ and ‘““barrel work” copper are sorted out at the
" mine and go direct to the smelter. A portion of the output is refined
electrolytically; this consists of copper sufficiently argentiferous to
make the recovery of silver profitable, and of copper containing so
high a percentage of impurities that further refining is necessary
for certain uses. - During 1911 slightly over 20 per cent of the output
was refined electrolytically.
. Silver in important amount is recovered only from the copper
treated electrolytically. . The average recovery per ton of rock from
which the copper was refined electrolytically was approximately
0.211 fine ounce. -
In the following table is given the production of individual com-
panies compiled from their annual reports, together with the cost of
_production and the price received for the copper. The average cost
of production for tge district was approximately 10.28 cents per
pound, and the average price received was 16.44 cents per pound, or
an average profit of 6.16 cents per pound.

Production of copper by Michigan mines for 1911 and 1912, in pounds, compiled from the
annual reports of the producing companies.s

Cost per
Company. 911 . 1912 ",’,‘;‘,‘5‘1’

Pounds. Pounds.

Ahmeek. | 15,196,127 | 16,455,769 |
Alloues... 4,780,404 | 5,525,435 |
Baltic. ... .| 15,370,449 | 13,373,961 |

Calumet & Hecla. .| 74,130,977 | 67,856,429 !
Centennial....c.osssisissssnsnesssss ... 1,493,834 1,742,338 |
. 17,225,508 | . 88 |

1,710,651 f..ooennnnnnn

"8, 186,957 |
7'3,045,006
11,995, 598

2,307,237

@ Since this table includes mines reporting their output both for the calendar and for the fiscal years, and
since some of the companies report the refined copper equivalent of mineral produced and others report
refined copper, the amounts do not necessarily agree with the total of either mine or smelter output.

b Average includes only mines whoso reports are for the calendar year.

The average copper yield per ton of rock milled during 1912 was
19.1 pounds, as compared with 20 for 1911. The average copper
recovery from conglomerate rock for 1912 was 27.7 pounds per ton

i
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and for amygdaloid 17.1 pounds per ton.- The copper derived from
the two types, respectively, was 27.3 and 72.7 per cent.

During 1912 the rock milled amounted to 11,411,941 tons, as
compared with 10,978,827 tons for 1911.

The change in grade of orc handled by the Lake companies is shown
in the following table. The figures are compiled from the annual
reports of the companies. : -

Tonnage and yield of ore milled by Michigan copper companies in 1911 and 1912, compiled
: “, from the annual reports of the producing companies.

1911 19012
Company.
Yield Yield
Tonnage. per ton. Tonnage. per ton.
Pounds. Pounds.
598,549 | 25.4 © 652,260 | 25.3
: 288,610 | 16.36 333,618 | 16.56
Baltic...... . .| 696,795 | 22.06 652,433 | 20.50
Calumet & Hecla... .| 2,909,972 | 25.47 2,806,610 | 24.18
Centennial......... - " 86,543 | 17.26 106,517 16.36
Champion.......... . 784,392 21.30 765,306 | 22.51
Franklin.. i SRR Ao, 176, 462 9.80
Gratiot 1,347 | 10,80 [ssmsmessismslionsasane
Isle Royale 457,440 | 16.4 531,105 15.4
8 18.970 | A8.IT  |responssosslasassmmses
...... 73,475 | 17.58 132,891 15.39
Mohawk 802,548 | 15.07 787,941 15.22
Oscaola 1,246,596 | 14.8 1,246,557 14.8
Quincy. 1,382,52¢ | 16.10 1,309,253 15.76
Superior..... 162,599 | 19.90 172,322 | 22.78
392,338 { 19.1 421,385 18.8
Trimountain 347,885 | 17.59 3 19.04
Victoria. 126,894 | 10.53 131,955 9.28
WHIONA ;o snnsssamensnmssspmmesesmissios nanesonnsassesanssns 97,445 | 13.0912 181,148 | 12.7367
WOLVEring. ... covsssssssimaussscnssssveasvvsveswvasenmanes 401,308 | 23.45 388,502 | 21.49

" The district is well located for cheap working of the mines. The
Great Lakes furnish cheap transportation for both coal and copper,
the Lake transportation being brought into the heart of the district
by Portage Lake and the Houghton ship canal. The district is
served by the Mineral Range. Copper Range. and Keweenaw Central
railroads and is connected with the main lines of traffic by the
Chicago. Milwaukee & St. Paul and the Soyth Shore & Atlantic

railroads.
MONTANA.

The output of blister copper from Montana in 1912 was 308,770.826
pounds, as compared with 271,814,491 pounds in 1911. The State
thus ranks second to Arizona in copper production.

The first record of production of copper from Montana is for 1868,
but the State did not become an important contributor of this metal
until 1880. Since that time there has been a steady and rapid
increase in the copper output. To the close of 1912 the State has
yielded 5,907,024,710 pounds, or 33.51 per cent of the total output
of the United States since 1845. In total production the State ranks
first and in the output for 1912 it ranked second. The Butte district
has furnished nearly the entire output.

Three copper-smelting plants were operated in Montana in 1912:
The Smelter of the East Butte Mining Co., at Butte, and the smelters
of the Anaconda Copper Co., at Anaconda and at Great Falls.




Costs of Re-opening

The New Baltic Shaft




New Baltic Shaft
Re-opening Cost
The following costs are based on those of recent years similar
mine re-openings and present day materials and labor costs.
Prices for skip rails, accessories and pipe and mine timbers are
at "frozen" levels. Hoisting engines, pumps, compressors and

small tools are reconditioned used equipment of late year design.

The exploration shaft would accomodate one skip and one ladder.

This is permissable for exploration work.

The hoisting engine would permit shaft sinking to 3000 feet. The

shaft is now only 1250 feet deep.

The costs for exploration has not been figured, for this could
have variable volume depending upon the desire of the explorer.
Exploring could consist of shaft sinking, drifting, cross-cutting

at several locations in the mine-simultaneously.

The re-opening and conditioning of the shaft could proceed at the
rate of 10 feet per 8 hour shift under normal conditions. This

means a 125 work day project at one shift per day.

underground labor -- 5 men -- $4.00 per hour -- 125 days. . $20,000
surface labor -- 5 men -- $3.25 -—- 125 days . « « « « - - . 18,500
supervision @ $50.00 per day . . « « « « « . . 4 » = &« w o ©5;250

social security, unemployment, compensation, hospitalization _8,950
53,700
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{(brought forward) 539700
reconditioning supplies (timber, rails, pipe wire, etc.). . ,§5,925
hoisting engine and rope for 3000 feet (reconditioned). . . . 9,800
. air compressor (reconditioned). . . .« « ¢ & o o 0 e e e e . e 5,000
pumps (reconditioned). . . « + ¢ & e o . 4 e e s we e e e 4,800
surface buildings and facilities (temporary) (est) . . . . . 25,000
miscellaneous surface equipment (est). . « « « « o« « « « = =« 5,000

dewatering mine (4.35 million gallons @25¢ per 1000 . . . . . 1,088

contingency fund . . . . .+ ¢ ¢+ e o e s e e e e e o e o e 15,000
5185,313

Note: The electric power consumed in the mine re-opening is not

estimatable but it would not exceed $3000.00 including the cost

of bringing in the power line.

Note: Under a Federal Government job creation program, one half
of the hourly wage cost would be picked up by the Michigan Employment

Security Commission's local office.




WYLLIS A. SEAMAN:

Wyllis Seaman graduated from the Michigan College of Mines in
1907. The college was then the leading mining school of the
world and was located in Houghton County-the center of Michigan's
copper mine area. His father, Professor Arthur Seaman, was the
head of the Geology Department of M.C.M. Wyllis also became a
teacher of geology at his college and for 45 years of his tenure
he spent the summers making surface and underground studies of
the copper and iron mines of the Upper Peninsula for the United
States Bureau of Mines, the State of Michigan Geological Survey
and the copper and iron mining companies. He is probably the

all-time most knowledgeable of Michigan's iron and copper reserves.

FRANK C. SCHWARZENBERG:

Frank Schwarzenberd graduated from the Michigan College of Mines
in 1917 and after graduation served as underground mining engineer
for the Hancock Mining Company. the Quincy Mining Company (twice)
and the Senica Mining Company which became part of the Calumet &
Hecla group. Frank brought above many improvements in the mining
practices of the mines he engineered and made the Quincy methods

the most advanced of all hard rock and deep shaft mining.

WILLIAM LANGDON:

Bill Langdon spent his life working with calumet & Hecla and for
the past fifteen years was in direct charge of shaft construction.
He has the re-opening of several old shafts to his credit. These

include Osceola #3 and #6, the Kingston and two Centennial shafts.




RAYMOND GERTZ:

Ray Gertz has spent his working life in the employment of Calumet
& Hecla after earning a degree in Metallurgy at the Michigan
College of Mines. He was in charge of the laboratories at the
CsH smelter until his retirement in June 1971. Besides being a
top flight copper metallurgist, Bill knows copper refining as well

as any man in the world.

JOHN FOLEY:

"Jack" Foley is a retired copper wire manufacturer whose father,
Frank Foley, came to Dollar Bay in 1885 from wire mills in
Worcester, Massachusetts to operate the new rod and wire mills
just erected by the Tamarack and Osceola Copper Mining Company.
John Foley has more than a laymans knowledge of copper mining,

milling, smelting and fabricating.

PAUL D. KIMBALL:

Paul Kimball is a sales engineer, turned educator, and organizer
of State and Federal Government financed special education and
training programs. Paul is the young man of our group. He knows
how to get help from bureaucrats. He learns fast and will soon

know everything the rest of us know.




