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FILE MEMO September 28, 1971 

HOMESTAKE PROPOSAL ON C & H 

On Sept. 24 Henry Coten, Vice President Homestake, catted from 
Mexico Clty to inquir as to our interest in a joint venture proposal 
for exploration of the e & H property. He was to have Paul Henshaw, 
President of Homest ke, catt me as to detans. 

Paul Henshaw celled Sept. 25. He pointed out th t in previous dis
cussions with Mr. Logan of Universal on Products, that they had 
been very close to an agreement regarding Homestake acquiring the 
e & H holding • Hanna Mining was al80 negotiattng with Universal 
on and submitted a more attractive proposal to '.-nlversal. Later 
Hanna withdrew (it was at that time that we investigated the C & H 
property). 

Llntversal Oil Products has now approached Homestake again and is 
offering to renew negotiations indicating a wtllingness to soften 
their prevtous stance. 

Homestake is interested in exploration on the C & H property and hev 
a spectfic target for this work. They plan either to sink a shaft or to 
drift from the Centennial Mine shaft. The target of tnterest 1\es at 
the west end of the Centennial shaft are.. Homestake has no interest 
tn resuming operations in the old C & H facilities. 

Homestake estimates the exploration would cost approximately $S 
mUllon over the next ~ to 3 years. Henshaw'. proposal would be 
for Essex to cover all exploration expense but Homestake would 
finance thetr share of facUttles. Homestake, b cause of their under
ground experience, would be the managing partner. 

CUrrently Homestake t. re-examining the complete labor relation 
situation before making any other commitments to U.O. P. They 
have retatned a consultant to make thta investigatton which wUI be 
completed by mtd-october. If the labor problema which previously 
inhtbited any interest tn th C & H area have been resolved, Home
stake will be looking for a partner to proceed. 
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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 



BAGDAD COPPER CORPORATION 
55 EAST 

1, 1971 

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

Dear Howard: 

ARIZONA 85012 ~~~ 

MAR 3 1971 

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, 
Mi chigan . 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. l\'lany 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, 

David C. Lincoln 

cc: E. C. Kenney 
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Mr. John Foley 
Industrtal Development 
Dollar Bay, Michigan 49922 

Dear Mr. Foley: 

February 16. 1971 

In compliance wtth our telephone conversation thts 
mOf"ning I am returning to you the informatton that you for
warded with your covering letter dated December 10, 1970. 

HLltd 
enclosures 

Very truly yours, 

ESSEX INTERNATIONAL, INC. 

Howard Lenter, General Manager 
Copper Operations 
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Hr. John Foley, 
Irldustrittl D~velcpr,1t~nt, . 
Dollal:' Bay, Hi chi g', n 49922 . 

Dear Jack: 

# 314 .sa . Calle de V101~t~s) , 
Culonia de la Reforlna; 

Oaxaca 'de Ju'rez, 
Oaxaca, H~x1co. 

NovembeIt 1, 1967 ~ '. 
;. ;\ 

, Just receive4 yon letter of October 28th, which I have:- ': 
,.' i <: been '(\olai ting, as in YO.li' pr...:vious l~ttel' of October 7th you asked 

it I would "help by O!lSH'rine qUlfstions Frank and Warren rais~ ~nd .:' 
wnich 110 one her. eaJ1 nIl~n·;ar";.~ I have b~~.u waiting fo.r tliose . ,~., 

. -, qu~!;tions. 
/. '1 ..... I.,;,t-.~~ ·_·I • 

. ..... .Am GIZlcl tLa't you L<~ve up the id~Ct f rf~-opening the old Quii1CY':'·;~.,"·, 
Q.n.Q. Tor~h Lake R&ill"c ad, ~lS I deeru it entirely unnCC03SSo.,ry. Tho'll' 
old mill was too f c:.l.' altlb.Y, but in th~ old days , they used and thfJugh.t~~~~:··<, 
tgat they needed a trem .. nduons amount ibf wa.ter and a large are<:l j.n 
'Wb1cl;1 tc cHS90S-' of tl1.:;r .. ilin£3. Not so now. ~la tel' l1')\I~\(l[ys 0'-n 

be rec:::'I·l.!u}~,i:ed... 1 ti ~ l.>2.1 j les stacl< d Cl' oth r~i::;c c'1iSP0S(:;,'1 "'" 
You .~Jltioht.l' th-::~ /<..'tt l1 .. "!ve lool:A over SOll1e of tli· . nilley 0\nl~d 

lLnd sir [\~~," e}-I/' , ':;\l~ \.. 1 ~ ~,:ill sit·.. f:'£'Lh.U·J YOU ov:..:..ar.COI' . .I~l) TIre'" 
BEST 81 'rJ.: Oli' .1'.LL! \l/hJ ~1\J t put ti'e m1 11 u!~Dh:\rmOmn)i cUld tlLV t;::liling~.",· ·"" 
could be uSt~d to till ,J'... e,f the oJ d, r r]led. \,Iut ::;tvP dt,. W:'it(;J.'~··l~; 
the mill \.fOuLi h ~ ll~ss of '\ problem than i",. v('! jjli~. l ,,,crt; un sUl'fucc ... ~ '. 

As to using the mine ",ater for mll p l.CPOSIel:>:- Th~ C011lpv !:>1 t:~.1l 
of~ the liiinewiJ., ter ~lloulu be gi v~n c ... rt:ful consid .,ra tion. It use d to 
be that the zurfac,: w;,ltL:r 'di,?S pr~cticallY <..til dr~ in~d off through alt· .... ' 
udi t and roos t 1)1' th~ cline \or ter that viaS pumped vu t ~las from lOl/er 
d~ths. That lnflne wat8r seerJed to be <.lbout satura ted \41th calciUl..'l 
chlorirJe and sodium chloride. Both of th(,se r~a f,' rote;, and especially ~, 

.. the fot'l~l er are qui t.e destructive to me tal, ~spe cially iron. . .... 
It might be possible to salvage the (;alci~l chlor1d~ :rr~~~Ul~ .. ': .:~ . 

mine water a't- a·>p.cofit. ". , 
\'/i th the mill unde.t·ground ~ trf.lnsportj on of the ore to the !Jlill '. ' 

~ mmld be much simp] ere I-hml«ilge of the concemtratea to the sme.1ter. ~'1"' .. ~';., 
should be by truck. 

Yes, I neree with Frank Sch' .... artzenberg about operating the 1/2.-
shaft down to 6,000 feet (,r thereabouts. I ::[1.1 dubious about using , 
# 8 shaft at Creu tel' d Jpths tecaus~ of t.he hOisting costs • . BUT-,-the. ' 

.. [ll,lilncy .1ws bever Eot dCl!l1 to where the copp~r was diminishing in 
...... qu~ntity nor richness--i t is the cost of hO'ls tit1tj .. thn t lind ts the 

)" 'depths to which the Tod fl!s can be Horked . And with ilJlprovEtd m:i hiilg 
methods and bettor sor.ting undererOlmd(so that less \-laste r~cl\: is 
heisted) the mine can be oper~~ted et a profit to grea'cer depth. '" : 

.As to "where would you start drilling ••• 11 I DO NOT~recommend '.-
diamond drilling ~ . You can push Zl di~:t::ond r1rill trJ..rough the ricll~s-t " ~'l; 
lodes and come up ,\-lith a core shu,\1ing l.iLtle ox' no copp.er. Also, a .', ,',: 

. drill co~e can sh()\IT a !:"olid bur of coppel' by going ALONG a thin ses,D k ~. 
in a lode that is entirely too lean to work.. (Hesn't it at the 
Ch"eroke~ 'tlla t they eot a beautifnl copper .. co.r'e, :Qli t Wht311 they went , ': ... 
in after it they fOlU1d ~\J!t()st n\..)thin ';?). I think th~,lt .. r mentie~~~·":~ · :" 
in Q prev;1.oqs letterth<.t t I had h;.:td an 0Pk)o.rtuni ty in the Quincy to 

.. . - .' , ~- - . 

" 

.. 



. ~ . 
( I' ! .. ,;;.1'~~~: ~. 

.. • .. ..J. I ',," '.'1~·$' . " • ... . '. i .,,~. 
~~ . ..:,.'. \~ . . "-::"'-:'c ; .. ~~~:~> : ~< 

find a. cross-cut thut pnralJ clod a previous d.l~U!lond c11'1.11 hoJ:...: .. >tIt :in.t~~ "· . 
",··-t!:'J.e far,:far 'West lodes'. ~'h~ drill ~ure:;; ShO\ft..d· what I;l.PPt:Ji;dh:.U.'to biil ,·' .... ~..; .' ... ! .• :. 

. excellen1t. copper valu~s in the lq;M~\far .the~~) lode drilled,. and no~~~ ~ .. * ~, ', 
~' the 10de~ below it. On lth~ contrary, the <fro.ss-cn1;t went tnroueh ve. '.. ~ d " 'ii;l 

~ copper ground in Olll~ of the ur~derlyinB lodes ~nd very little in that .. 1:~' . 
. , last 01" farthest lode. For tho munber ()f drill ,holes necesary: to givf ·Y.;·:::. 

reliable resul ts--a cross-cut could be driven at hO greater cost. (Al1d!· "', .;c,,, 
··~ .. ;:~ .. ·7eu 'CANNOT tram much oopper out of a d~;t1..+. J}'9:J:~ 1) ,,' , ~, . ·.·;.~.l!·: .; .... 

. ~~~ As to "There to explurt:! IIfor high silvel~· contcrt" :-- It I S ~n..o.~:-__ :·:· ··f_:>:.r,. ,i': . 
. necessary. \v'hen you hav~ Ure copper you have some ' silver. If YOll balT ",,, . 
..... ~" ... t\vO or more cO!.Jlllorcic 1 lod~s quite .. 910s8 (suah as th? Quin~~ . a-9:d~. "l~",e . ,l ist .. : . . " 
,~~'.West lode),the silver is usually rich 1· in the hang~ng lod~. ~., r1t· .,;'.,' 'i~ ~ 
: ..t one' copperbeariihg .lode, ·the silver *,eems' to f'avo!' the hang~ng S:Lq.~qt .;4.~ .; '1"'" 

. "' lodt!. If a tlspar crossine'~ is encountered, the foot lode(or lode~1 ,';a:r~·~·, .'~ 
/" ..... ,apt to be leal! ill b?th copper a,pu silveri hut the ~allging IOd~.\P~·;~~l~ ' ~ .. " .. : 

~. are usually r:Lchor :Ln both ' copper 'alld 's1 v-er. ~ Also the silver' , as\ 'i.el~t'~~· ." 
., .. ,~$ . th.~ . copp~r, .is . not uniformly distributed along the lodes. j ' Very ri~ * 

silver pockets may he UtJGXp ~'llltc!dly found- · ... in·'·W'hich ... oose· much of tl1~ . f".:::,~' :'r; . '~ 
.• ,t silvel' vli11 come up in t -Ie r.:incr t s dinnol" buckets, the mill eet'tfr-ig."'the;·:";,:/ , 

leaner LID Lerial. l' 

Wi th the mill UNDEHGRO~.J1'm you wouldn ,tlnave to hois4; the er-e;' so ,';:flrt}'h, .. it 

and should be .able to OPerQtt: at trLCltel' c1E:pths at a profit. I,'.~'~ 
I l'e8l1 your letter tv E.J .Haus\oJ1rth(a copy of which you en~~(ose.n) " \ 

\lTith a erf-:!t deal .)f illtl:r e:st. Yml hrol1t,.ilt up SOllle verJ< good points . .. " 
.~lso, to ':: Hich-i e;Eln Geol'..JLic <.~l Survey bus a gr ~'- t duul of inforr~a tion . '6 
l'egarding the, Qtlincy and ! 1Jl; Stnte ':.,'ux cowI.iissinn should have SOJil(;! i.n ' v~~ " 

. esting figures. luso Fi'ittnh.lin G. P .... I'd ~, .:09..'6".?+(). ~ ... C.l? .Y[.tti~ . Fnlt s , Hid1~' ;. ,.," ~ 
,~ igan 4·9920) should he C011sn ltclol re e:& rdj.nt Uf1L1J!ed 1', s\:'rVt:l~ I atc,j.,. ·" liv~ .. is· .. : .... ,. · 

a miIiing EnEineer who \-Ias vIi th th<3 l·lichigun Geolu~ic\:J.: ;;"lu'vey, and lut'~ 1;" . 
wits. the Tax Commission, ro: a nuwb~r o· y~~r~ • . 

'" . That's all ' for now, but I'll b'e waiting :for any 
and hope that I';tl be able to answer them. 

, 



From the desk 01 

GUERDON E. JACKSON 

Jt/,v '" r /" I',c, .,. IV ,. "riff 1'1' .,0 ,eo 
;) 

4=''''''N'C~ r,f~ ~f1f1111f IV r""~~t( "'~r.. 
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Memorandum from . . . 
~ 

HOWARD LANIER 

?"VL - LAh-tAI I~R( f<r;..YIiJt!~ 
;PI) J"/d/c. I";:rIb-,) . 

~- ~r?Jr- - ~ P..eoJ>vc..P' 

e.J'ffN?4,,755 ~. t:.o;r5 
~64£",./nc . 



HOWARD LANIER 

0+ bet/a..- prc.)sjC'(!r..f.s 
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COPPER INDUSTRIES DEVELOPMENT BOARD OF CONSULTANTS 

DOLLAR BAY, MICHIGAN 49922 
Tel. (906) 482-2372 

Herman Gundlach-Gundlach Construction Company 
Gunnar D. Miller-Superior National Bank 
Prof. Herbert W~ Hawn---Mechanical Engineering 
F. C. Schwarzenberg, p. E.--1MIning !Engineer 
Donald J. Ogden-Houghton National Bank 

/ 'j) 

I"fi 1''; 

October 22, 1970 

¥O 'H;q t L 1:"., 
1/' 19 - 70 

llr . \~a lter Probst, Chairman 
bssex International 
Fort \vayne, I nd iana . 

Dear I,alter: 

Paul D. Kimball~Public Relations 
Prof. Walter T. Anderson, P. E.-Electrtcal Engineering 
Walter T. DartIand----.Legal Counselor 
Warren T. Monberg~Archltect 
John Foley-Industrial iDevelopment 
Prof. WyIlI.s Seaman-Geology 

\I 

It is be tter than prebable that some cOr.1pany ,such as Essex, 
or even a sma ller company~ will be able to control the pTa~uction 
and sale of 75 million uounds af re f inee conn er DeI' yea r at the 
cost of a loan of ';;;3 million for ten years, or ':i:ess l eIn addi tion 
the l oaning company could partic i pa te in the profi ts from the 
sale of copne1' oxide and from the ra nufac t llring of ni-h&lal'd i:ron 
liners and balls for mater iel crushing plants. 

If you care to di scus~ this wi th please telephone rL e any a fternoon 
a t about four oc+ock your time. 

!Ihat (10 you think is going to happen , within the next 60 da ys , 
to the p~ ice of domestic prime copp er1 Will it hold or break under 
the pressure from cealer anc forei gn copper nrices? 

I ha ve just c ompleted a study i nto the cost of r ehabilitating 
t wo C;: uincy Mi ning Company shafts which can prod uce, for 50 years or 
more, about 25 to 30 million pound s of coprer per year . In addi tion 
I have tied up, (loosely} , r, the 'minffugh:tights in the Arcadian ]Iining 
Company lan~? Professor Seaman, the best geologist ever to live 
in ana stud Jt'G the copper geology of Houghton County, IUchi gan says 
that these 4300 seres contain mor e copper than was ever minBdr 
in the county. It is very fine copper which is now t he most easy 
to recover but i n t he early days was passed up for lack of knowledge 
and good recovery eqUipment. It will average about 1% copper conteht. 

Ask yourself these quettion~ . ---- How long will Essex Inrenational 
last? How much cop per will it need per year in about 50 years? 
v~ill it still be entirel~t a t the mercy of the " bandits" , t he big 
copDer ppoducers? 



COPPER INDUSTRIES DEVELOPMENT 
DOLLAR BAY, MICHIGAN 49922 
Tel. (906) 482·2372 

( ~ 

Uj/ 
Mr. Howard Lenier 
Essex International 
Tuscon, Ari~ona. 

Dear Mr. Lenier: 

January 31,1971 

BOARD OF CONSULTANTS 
Herman Gundlach-Gundlach Construction Company 
Gunnar D. Miller-5uperior National Bank 
Prof. Herbert WI. Hawn--Mechanical Engineering 
F. C. Schwarzenberg, p. E.-lMining Engineer 
Donald J. Ogden-Houghton National Bank 
Paul D. Kimball-Puiblic Relations 
Prof. Walter T. Anderson, P. E.-Electlical Engineering 
Walter T. Dartland-Legal Counselor 
Warren T. Monberg-Architect 
John Foley-Industrial Development 
Prof. Wylli,s Seaman-Geology 

t £.6 3 1911 

ECEl'VEO R _ 

It may be helpful to you to know that the water level in the 
Kinston and Centenial #6 shafts (C&H - U.O.F.) has risen about 
300 feet since the pumps were shut lown 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 do~en or more men in the draftin~ 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 EXPECT EFFICIENCY FROM HOURLY ~ORKERS WHEN 
SETTING SUCH EXAMPLES'? 

I believe that THE WAY to get C&H operations on an efficment basis 
is to start with a profit sharing plan with the hourly workers ~einge 
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 anI 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 
carryon in the beligerent attitude of the old one. If the new company 
is managed by men who understand human and public relations , instead 
of by one hatchet man after hacchet 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. 

(over) 

Sincerely YOU~~A~~~~ 
Jack Foley ~ 



Frank Gibbons 

Uni.versal Oil Products 

(312) 792-3344 
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uop 
Universal Oil Products Company 
30 Algonquin Road' Des Plaines, Illinois 60016 
Telephone 312· 763-6000 

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

Dear Mr. Lanier, 

fEB 1 1971 

RECEIVED 

January 29, 1971 

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, 

ifP~~ 
Franks J. Gibbons 

bjm 
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Mr. John Foley, Consultant, 
Industrial ' Devo1opment Section, 
Community Act:lon At;ellcy, Inc. 
Dollar Bay, Nichicnn 4.9922. 

Dear Jack Fol~y: 

# 314 3a .Cal1e de Violetas, 
Colonia de la Reforma 

Oaxaca de Ju'rez, Oaxaca, 
Hay 28, 1967. 

• :'1t' 
'}- \J~' ':·~1. 

t .I', 

. It was quite a surprise to learn from your letter of '~.>, :!:, 
the 21st, that Chut had bulldozed the rock piles down the Arcadian shatt~~, . 
for I hadn I t recommended any such action. When Joe Donnelly was ' down '-c •..• 

~'I here j.n Harch, he told me thnt the JUne Inspector h3d 'requested them to :' 
do somethine n!)out the dangerous condition of someof the old workings arid: 
I sUfeest~c1 puttinr; old scrap rails across the shafts., They would have ':to.· 
heplaced

l 
of course, belo~T any cave-in had \"idened the shafts~ After ;,. '..: 

such rai s or o ther old iron had b~en put in to span the openl.ngs, then ~· , ' 
",hat could h~ done ,.,ould Depend upon material available, cost and converl"!";:. 
ience '. Perhc,ps pIa cine l<:tree slabs of rock across the rails to span the' . 
interstices, then some smaller rocks and finnlly concrete. Or reinforcecr .. :. 
concrete slabs" -,1'"\., " 

.. 
However, the filling of the shafts should have but little effect upon 

t'utmrc exploratory work a5 the shafts would have been available only for 
exploration in the immediate vicinity of that one minera-lized zone. __ _ ._ .. 

OUr' intention, in drivint; the: ad1t, was to drive it .towards the ne~est 
of the 91d shafts and i.;hen close to it, to unwa tel' it above the adi t , level .---
throueh advanced drill holes, thell;when the adi t was connected wi th ~he: :- , 
shaft, to un"later that shaft by electric pump for the next 100 feet or ,so: 
in depth, and then tb come back throueh the ore underneath the adit level. 
The adit level, remember, was driven just above the zone of most of the :. 
ore. Shortly befor~ the hnnging cross-cut(where the dam was built) that .. '. "t-

was driven from the main hanging lode, we did some stoping. The Government 
stopped this as they contended that we shouldn't go doymwarJi from an ad1t 
exploration. Ona 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 ad~t level 
and to[C didn It succeed as ,,,e struck heavy mass copper in both plad'es wher~. 
we tried. In several places alone the course of the adit we encountered 
mass copper at track level . hut with none showing in the back. 

The Kerulecott people are probably quite wise in wanting BOTH the 'Arcad
ian and the Quincy, and not the Quincy alone, for \'1h1le the QUincy 1s a ' 
remarkably valuable property, it is the Arcadian that has such a large ".' 
acreage of unexplored potentially rich mineral ground. ~'. 

Any prospecting that may be done should bear in mind that if copper 
i "s found at surface in any lode, that it will go down :for a considerable' . 
distanco--BUT that a very rich copper lode in depth may bot show copper " 
at surface. Of the dozen or so of the Quincy lodes that have been profi~ 
able, I know of only three that showed good to tatrcopper at surface, -ana 
none of them. for their entire length. . WATCH the mineralizing fault 
zones and never mind whether a llnew"10de lines up with any of the pre.viously-
known ones or notl . 

Hope you ~an . keep the Quincy smelter runningo 

Sincerely, 

Good luck to you. 

Iwylltfu 
W.AoS«'amano 



Mr .. Jack Foley, 
Copper Industries Development 
Dollar Bay, Michigan, 49922. 

Dear Jack. 

# 314 3a Calle de Violetss 
ColonL-l de 1& Reforma, 
Oaxaca de Ju&rez, Oaxaca,M'xico. 
JUly 24, 1970. 

The report by the Bechtel Corporation, which vas 

received three days ago is b61ng returne. with same marginal 

notes. These notes are amplified and supplemented in part in the 

page of notes on the Geology of the Copper Country. 

I am a day or two slav in writing the geological notes as it 

took considerable time and thought to get them technically correct, and 

also to put them into language tha* 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 meJ !he' fir s t question he asked was It&re you a geologist"? 

and when I tOld him that I wasn't a geolog1st--just simply been 

teachir.g geology to mining students for twenty scae years-- he 

saidttnne". "The eastern office thinks I should hire a Geologist 

but I don't want one" so he told them that he had hired a IIProfessor 

of Geology" and that they were appeased. 

After working three or four years map ~1ng in t he ~incy, I 

asked if he had any objections to my wr1 tim ~ up the Geology for 

publication. uNone at all" he said"but don't say ANYTHING about 

the faulting." I told him that without the faulting, there was 

noth1ng to wrlte about, for withollt the faulting there wouldnT be 

any copper there. "We know that", he sal ti, but the stockhtlder" the 

eastern office and t)le Damned geologists DOt,· I T k now i t--so keep it 

qu1et. f ""';" "./.:J. fre'~ /i~.~41 CmsfA./.1'It I"fiF1 fi1r 1~" Mdn. r4I ;t;.,. 

/t11 "'''~~; 'f.ht, Cit t:i 1t?~/'-" f/!!,l!J'te1" c;:,,,,,,qJ 'J'Y ~.'1(( o#;"t~ 
It occurs ' to me t~at you might need a~ditional copies of the 

geological notes. If so, I presume they can be readily duplicated 

by photostat, or other means. 

Hope you have good luck with your idea of consolidating the 

propert1es north of Portage Lake, and remember!: The Copper ~ 

barely been SCRATCHED in the search for copper. Much utterly useless 

work ,has been done 1ook1ng in the wrong places for copoer that 

couldn't be there, and 10ok1ng for continuations of famous lodes 

that couldn't be well m1neralized where they were searched for. 

An~ all that useless diamond dr1lling-- you could punch many holes 

through a~ of the famous r1ch lodes and miss all of the copper. 

aincerely, 
J .' • / I 

'W.A .Seaman 

~ f) 
, " 
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Dear Mr Fa1 ye' ' ' ~,j' • . e e' . '.;.) , 
~. ,,,~~i 

In reply to yo'~u' letter of Jami~ry 2ls t, -I · wi:J.l try to, ·· "t·rl• ~ 
answer your questions to che hest of my ability. How'ever! I' have no ~,:~_,,.,.I\. 
notes nor maps with me here in M~xico and will have to re y solely uPQn.· .', 1 

my memor)l, and as it has b.;;en about 25 years , since I did most or "my, /"~ ~;,;: < 

worJ:t at the Quincp, I. \.,ill not be able to answer all of your quest;i-onf$ 'i. ""1; -
as fully as I woul rl wl.~1h .. .- . : " ....... ~~:, } 

In regard t "1 your first ql1 st1on--'uwas there ever any diamond t",:. ' ' 
d.J;'1l1ing done il to :thp.~t8! In''l''!'~?tI _ ' . '1 

Yes. Considerable drilling was done, both from surface and from .-
underground. TJl1.: drilling ~ however, did not nl\<iays(nor seemingly 
usual.ly) produce reliable r 8;~ul-t;s . For in~, ~-. ance, :L ,,,as able to ltH.:a te some
of the under ground drill hol (!s, 6xamine the cort!s and then also find 
out \vhat the latt:r cros ~- uttiil€ r1is clos ed & Fur eX'll1ple,- in on& cnse' . 
a drill hole was boreJ fro"" ~,di.\. of the foot lodes clear out to the "li'ar
Far"West lodes.. The (~o '~5 s'}1"'j"l/' r ood copper 1n Oll€'; of the 'Fnr-f'ar w<.:~t 
lodes, but none (0)' pl'H cticuL,j lH .. ,ne) in t 1(;; r:.4r · l>.:;~; 1.. l~J.Jes. But the :" . 
cross-cu.t thut vias dl'ivp.n lai:Ll' shu>! 1 IJr:..ctically ":0 copper in the , 
Far-Farwest lod~s btlL vel'y t,)od UOPllt..~r ~:round in onc of the F~r \vest 

. lodes which vIas 1a tl,';r :; to er"l. ' 
It is Vossi1Jle t o put a cl rill hole through one of the .richer lodt~. ; .: ,' 

without h1ttint~ :lny cOPf\ ~r. Also a drill hole into a very poor lode '11' , .. "' 
sometimes ShOHl1 very good copper. I learned not to looit for coppee out#· ,', 
rather to examine the COi"es for certain associated minerals which 'nQ,g~~t.;.; ,,: ., 
indicate its presence. : ' .. ,;;if/ }., .; 

( 

S~conrl qu""s ti.OJl,-- "Could the mine be worked profitably just in th~t.\'; ·,. J ,1 

Pewabic lode fr om t h':> r)Oth lovell' up?". Probably, but there may be mor~"~" " 
( copper in ()nt~ Gr mor t; vf t he ha'nging lodes above the 50th letTel. Also" .' :. , 
i I am not sure 1:1hich ] ode IiJ the "l e\.Jahic" lode 1n diffl!!rcnt parts or the, . ' ... 
\ mine, as' the c0rro13 t.ior. \,'a;:; not Ctlr tain, and there Se()llll~d to be a ten- ., ·i'" -
~ dency to call the be~t lool:ing lode near F\:-' t h .. H·i'~ (l t:.e "Pe\mbic lode,tI. ' . 

Thtrn '!uestion,-- "ROlf many , years ..c.f p.l'of1tahl e rnlnin r 'if: le-f't--'l::t.n:der 
these condi tions?1t Entirely problema ti 1.C' 1! , . 

Fourth Question, --Do you think i t w~uld pay to min~ # 2 from' ~~~; .?~.~ 
level back up •••••••• and • ~ .other lodes? ~t~1n.J-:i. , ' .. '. 

There are about a dozen(or more) copper bearing lodes in th~' QU1nQY. 
To the best of my memory they are from the foot wall up,-- ' 

The Felsite conglomerate, called'variOusly # 15 .conglomerate, the~ ~ 
tlAJ.louez conglomerate" or the "Boston and Albany" conr,lomerat,el!' ,,~,,4. 3Jll~ , 
amount. of stoping was done on this but it \lJas not rich. It , wa.s 'richer' to,' 
the " nor th\var d and was mined extensivelY a t the Fraru{lin Jr. Mine, . nea!'> '-

.. the Boston loq,tion .. It may have ' also been of commercial ~rade !if t~e ,,~'~ 
': , vicinity of #:,9: QUincy lshaft, though I dct not think it was explored ' there. 

~. Close abov'~ the felsj.te conelomerate ,l1P$ 1s a great thruat fault '1.~ch 
" is ne~rly parallel to tht? b~ds, t119~gh it appears to dip ,in: general a ' .... , , 

,1i ttle steeper and probably cuts, toward the foot to the northwara~,;: I hav;e , 
/.~ seen this fault in severC:ll place's :.and it hus been cut by some drill hq.le.s, ' -.' 

.. . ,in tact l praetically folloHcd it' do\tln f9r several THOUSAND ' feet. ;:t<-:' ~~'~:::' ., , ':. 
-;, : I , " " il,:': ,,' . ,;-l. ''''r 

"',: . '~", . :'? : .' \~ .. 
;. rJ'~t'~· -' 

, ' .. ,: ,:Ii!' .J "j.!,\' 
"' l,tt· -y 

". If; •. r J of,>'; . 
; .. " ... I I ..; 

._ .......... r ...... :~-
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From this Cl'u.l.t thru sL fault, m[(ny [idju!:)tm8nt faults pass- into 

hanging lodes. '1'hese ross faults are from ri eht angles(90 degrees) tO G'· '.t. 
about 70 degrees to the m:)in thrust fault. These adjustment faults, ~re ~~,;, ~ 
commonly known as tlspar crossin.gs ll , and the movement along 'them ha's b~""_ ", .: .. 
almost directly up alone the dip. In the case of the IISpar crossing'" "~"> ' .. 
near # 6 shaft, I finally haJ. (l chance to 'eet SOtil~ j.dea of the displace~en't.~ 
The slickensides (or f<:J.ul t erooves) Vlere· almost exactly up the dip, a,nd-: "·'~i" . 

while both sides of the ?l"OSS fault had been shoved up an enormous d1st~,ee, 
I f01.md tha t the north SJ de Ilf d gone up AT LEA.ST 4200 feet far th0r. " tha"~"':; 'v 

had the south side. , ' 
Where theBe IIspar crossinGs lI intersent the foot lode s, the lodes <;'.', 

are very poor, or even ba re in copper, for from a few feet to 50 or mo~e-r ~ .. '.' . 
feet. The material in the spar crossings is here mainly calcite and'.: .:",,"t . -

laUl'l1onti tc. The minp. ... 's ('DI l e n ~1e 1numon),i te "poor sparll and claime~ :<":/: 
that· the spar crossings "robbed the lode ll • In a s ense that is true, as ", 
the cOIJpel' es caped a long thf~S ~ IIs pnr cros sines ll nnd gr.§.a tlx , enr:h~-_ ,~" 
one or PlOrc 0f i.Le han, :inC 10 '1 !~, ~ , 'l'he laumontl t.'-~ ( a ~of't, crumbly, .~. 
ycl10l11nh to pinkish prL' '-,I~l tj c mnt~ria1) 8nd the calci te gfl Vl~ .... Jay, Hi thin 
a ftHv fe,ot when ::'he If s)21r cro5~-; inr: " vias follo,vec1 into ~ he h.J.n~ine trap 
to prehnl te , ep idote , CO}JP d', (~ tc . 

To resUl.le,- The Quincy IOtlL:s, as I recall them, nrc about as follo\1s '.', '. 
countinE; up f r:Oj;j the :'e1 :;;1 L0 con ,.i lomer nte . The cEstaIlce~, b e t ween them ,,'. 
are about as r vj ";1 1cl:i7.r~ tll!:..! b S 1 i:wn toJly r~1 tr ~ <.?<! 1.ly stc-!ps along the 
cross-cllt s~ h'Dcu t ,tt.!: ,: Ct,t"di(:\ c. i..t':." "l' t tu tn. :'r: <,'J 'JJl' by 50~~ or so. 

'1"1):le Falsi to con[).O!.1t.',f' ,( t(:~ . 

a felJ fe l~ t 
Thrust fault, vIi 1,h S OT!)(: 1:.1, c<:~ up t o , blO or t 11l'r,o f00~, ',)1' "gouge " " 

50 ft bobJeen, 
The:: "Epidote II loue. 

?OO ft of "trClp " bebtmcn. 
"Pewabic" East 1 t de 

50 ft 
'''Pewabic'' main lode 

50 ft 
llBastard East lode 

o to 20 f t 
IlQuincy lIain ll lode(ol so ca l lGd ? in :,la~t's, the h~vl,~1i c lode~ 

~l;{) fL . ' 
Firs~ \I/est lode 

75 ftC pi ItS (,r h i.t )jiS ) 

Far Hest lodes 
200 ft-

Far-Far West ~2~q~ • 

. ' 

, l. 

, , 

, , 

.. Thus the Quincy Has m:i nintj a zon e of l odes extendinr, over a.:"ho~i;-'.', '-
zontal \ddth of 800 fnet o i.' more . . 

No one of these lode;; Has consist (~ lltly cOliillHjrcial f?r its ,e?-ti.t'~ , 
: "length, and usually for only H few hundred feet, though l.,t might, l?e:,:h, ", 

good in another place -fnrther along the strikIe vThere it has been miner:- \;! 

" 

alized by ,another mj ne r ali zIhnE fault. ,; ,,' 
" The copper mincrali z[ltion came uP fron: belovl, contrary to the theory 

~eld by some geoloGist s our advocated by Dr. ~oC. Lhne, unt.t1, in. ,late: 
life, hE; found out diffej' (;nt1y. (I was with hl.m when he chang~d ,hl.s opl.niqn} 

. ' -/ , . 
" 

, : 
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In the U.S. Geol¢elcal Survey r~p~rt I have only the fOllo0n~ . .' .co ~:,'.·" ""ls .. 
to make ,-- , "" 

" . . 
. ' 

. Near the bottom of p ··'c.~ 7-, liThe Pm<!auic alhyednloids are all char;-'·';.; ,'!: , 
l' acteristically coalescine." · They are OFTEN lJut not ALL. ' That ·mu.clt 1{:'-;' - . ~ 

. ' . pu~licized ,(~ff.ect se~~s dU G. t~ microsc~pic fault crRcks along the b~d~:$E'l<:"' ,~: 
. , Wh1Ch perm1't ted th~ JOl.nerc'ilJ,ZlIle solutl.ons , to p ... rmea te the zone mor~ ,}'j, { .• ~ ... ~ 
" . thoroughly. Hany tmes I have follo\ved alone f.uch a zone and have founct, ~ '. 

, that in one direction tho "Coalescent" effect has vanished while .in. :thEi""'l: 
,other direction i t ~')asses in~o a breccia. ' . , ': '.~ ::'~1P'\;. ',,'" '. 

Near the bottom of page -28-. The "Spar Grossing"":-is described . ' "~': 
. fully near the top 01' pae;e 2 of this letter. P'. 'J .,:.".' 

P 2Q ''''' , . 1 ., ,~'i:..' -.,. aee - ,-. !·ll.nera 0EY. .;,~~Q:'; t 

"There is enouch nat~'iTe silver with much of the copper to warrant ' it's" 
separation." The sil ver : avors the haneing of any lode and especial,ly :. ," : 
is 'apt to be more uhundCl n t in the haneing lodes. In one case a"pillaru ....... ,. 
tha t uas not ['lined, 18i11[: o1,viounly too poor :trr -copper-, · \olea f'erttn:Cf-Upon.~,.-:::--. 
sampling dnJ assaying to carry s everal ounces of silver to the ton. (It -.- . 
was 1& tel' mined) • . :', 

liThe s~condnry minerals ••• " are quartz, calcite, epidote(often neal!Iy . 
black), chlorastroli te(mis-cnlled pumpellyi te), PREHNITE and chlori te~ ., -' .. 
The prehni t e is [l vt:.:.ry good indica tor of the presence of copper and also <: 
probably of silver in tht' 1 (lJt~ . 

Page -30-- Cerro ·t j bu t ADD the hanging 10d esJ 

COPPER RESERVE3 of the QUIHCY InNIN G COHPANY. .. .M ..... ' .. •• 

in th::~:::r~: s ~::O:d:: : b 1:: :::1 ::l::p :1:6:1' 1 :~~. i n:o:'::::O::::::lY \ . 
wi th Him.. In 1943 the II 2 shaft was in excellent condition, being the: ,.- --. ' . 
reserve shaft am~ being kept in ~hape for. operation in case any thing ':':" \ 
had happened to 'i/ 6 or # 8. v-nu l e the tl.mber seemed to be in excellent 
shape a t tha t t ilile it is likely that dryrot or other deterioration in ( 

.. the nearly 25 YD3rs since 'would necessi ta te the repla cement of muc!?-....,.~f · . .i·t. I : 
• .., J 

I mapped in the Qmincy for about six years--fl'om 1938 to 1943 in- ~ 
.' '. elusive. I got ill to much of the .older' workings including "air-bla.stedu., ',' ~ 

ground, sometimes haying to crawl. for long distances on my belly 'th.;'ough .. 
__ .-area!Lwhere the footwall had been shoved up Hl::..:)~ t- t:o th® haneing~ 'PheL, .... 

crushine of the thlbers, the shoving of t.lwtrack up against the hangine, ~ 
etc, were apparently the result of an unsatisfied post-thrust faulting 
pressure' from the south-southeast. The baneine might seem to be perfectly 

. straight ' but the foot'-Jall ivas bulged up a~ainst it. Nt .. La\vtoh and I 
·,,\.zere. quite sure tbat much of the "Air-blasted" ground could be saf61~ , ':. 

'l"eo~~ned now that the ground had had so mony y pars in which to re-adJust 
I-~ .' 

. 1.tse~.1.r. '" 
~" Dul'j.ngthe six years that I worked in the Quincy, Spiroff ,was nev~ ' ~. ". 

, . undergroui1d and I douct if he went down in the short time after r left.' : .. 
' 1;", .until the n'Jne was ~los cd. H0nce his knowledge is probably "hearsa~" q 

As to tp.e Arcadian. The possibilities there are eno.tmous and ·1 des- , 
cribed some of ·them in a letter to Mr. Donnelly last December. , 

I am not returning 'tho dOCUlllents you sent me,at present, as ! wisP. 
.. - to niul1 them over quite a bit more, but will return ~hem if you ne~d th~; 

., No, I am not .a"t pres e:nt contemplating a trip to the COpper Country ;.--
in the near future--tllough-·-\,lho knows? 

Sincerely ' W(f ~ e"a-1Jt~l:1 
. W.A.Seaman 

". 



l.!r. John Foley, Consult<:4nt, 
Office of Economic OpportDnit~, 
Indu'strial Dovelopment Scctj on, 
Dollar BuY, liiehie<'il. 

,! 

, 
j';~ 31L\. 3[' G.a 1 . de Viol etas, 

Colonia \. i4 13 :t..;fvrm<A , ' . 
Oa x1.~ eel dl'-; JU~l.·l)Z, Onxa.tc£l"·t ""·~;'x:l.Co,; 

,..,.. '·'''0 1"/7 .HIJ l'J. ..... J.. , • ')0 • 

Your lr:"·t.h~ ... (iT tLe ~th just '~·\rI'i.v (l"r) toCiay und :r ill t '~r.",,~ 
.• to ,;nSvl(~r yC1dl' ques tion' .. :.-tS f"iJl1 y Et3 pcssibl ~ ... ~ 11111 .'}oory thht T.Fl'Q~re • 

is little cL!1.lnce of my "G!liD: ~ :to t}-!e C::)~~) (~ "" ;(Ulltl'y~ u i tLcl' 1'J.o\"[ or i11 .. 
the. near future. It's too le,ng a t rip for ar.\" old ~L'J in his oit:hti~ ;-,~,.",,'·" 
;and if I \'lere up there I \yQuldn I t . be able to do mncho Furtht.!'.';!10j.'8 T .. :::., ... _. 
am pl·~tt·I "11::'11 tied up .hHr,·· . \ t IH't-.1St·mt, hovine: op\,-L.:.:.d up 1.; ver:r .pi\.!:L ',' 
lode ' tha t ,;oll';: frit?nds :-~o'·m. hero nr J hopif'!j L·O \1 1~Vt!lop-"<~ 1 d tlh!ly :mi",··" 

need my rlr::1r- ' 

Q"u.(;sti(W , iI '.111;·,t :\,.'~ Li"' \om 1 , (: y.):~. ' r';F:~:L. ~.' 1 ~ .-li ;')" [ "l v!.i.:0t:·., ·.J (;I.ll. l ,-, 

'. you start mini1 lC" ~ 
f/2 shaft, [,S ':'1.. ~:: FC'·;..I.:Jl,l •. ,i, ',I ,~ . ,'nll,'t:'; .. ..:.. '[ L.li,-,' .: 6 .. it \, :~:, 

," 

in go<¥1 (;0.Lldi l.ivH 1Jht-:'.Ll I 1 (, .. 't tht:r..::, ' net 1 ,):; .. 1._. -to I... b \;.:.1.' ! :1.:'-'". :'1 t '_lI1 
deal of un;,lin';l1 e r"'YJnd; "!spe(·1.<.tl1,) l n tnt t, . i nr' ·.l0d,.~t-_ , .k ... lr ~,L.d to '~' :,' 
the S01lth of fl 26 

/f 6 ~~l~ L ~ ·v!:... . ~· J "., • .l li i ;('()cl S:l<;;J('~ i.L c.1 ~'~'.! ., : '.I..} b~ L8tt .. !l;·1 p.~' ·: tty .. .
"tichttl in J..>l :,,:"'~~ : .~ ;'~';,J U'0 t('vl))le::;().;1~· " 1Hllll> ;' Ih:: L! .I.' tbl.. 5~O 10\(ld~ .. 
ask FrallL l'ard t) \:: '.,I)( )\1 t i ll-:t.. ii 8 \1'1 t'r, In;JY h:tV,~ l) t~\;;n It\:;l;;p-':':_J.dc1 ~:ilJ(;'" 
,r was th'~ . .re, ":J~ ' " 2: ,.JL',ll.in: .:; be C"l!cer'w:;r1 a bOl l t \111: t C~)l:P~t' m.~y bt;, 1 ;X't:; 
in depth--copp :..; r :i.1 tlv~ . _~ "·r 'vlt.)rkj t!I..; S ~'ilOnl,l b(~ ("'1.1.::: first :Lnt '.;· .. (. ,~ ... ' 

.\~ , . 6 'l 0) ., '~j:.'" 
It used to be: tm t h!0 S~t;.f'ts vet'u Ll U!:;t,\ ~ll!h 0:". 1,' , ',\nUrr 0 \i,i.Gll ·\ 

third shaft l't :ar.1 y f~l L' llS',,:: i i eithor uOl ·l :jIl:'. '~Y' ::l't l'c1 0~;~d 111)110 Tl.1.l..lS,· 
.» if # 2 shaft is put into (:01 ,,"tis.:lion, Lben -,/ 6 should be! renovated ' (.!r .. · L\gh 

to be used for ventila ,(;.LOIl bll.ld as 2n t;; ... ~JPoJ !::.LL..l.it" . ", 

QtlE:st10¥ ~ ,"l.i'1"t do ./011 "'t 0\ .. 8·bUll.G '.ltO ";,, ter' l ... 'i .1·, :Ln r;;~li'lCY? " .-, 
AftQr b~in,3 (;1 (lf' (-:l (1 fur 5 1 tic;.1. .... '- , 2').~ 'I ~·, ~ Y'" ' <... 5 ,. \:,Uf. fl()()(J.(;~1 :.~;3B: 

110 +":; ~nd ~):i .. "d, tl~T ,~hov( tile ~~ l~,) -j. \T·:.L. ~ !.<: l'!(·~;-t .JJ.' t '~{~ s Ul'fcH.',," '.{: .. r;t'J.~ is 
., . tl:uppec1 way np'Jauo·",:: :::',0 It : O'lt i .hrc,L .. , .. h· .:lJ .. ;. lJ,'?' l11r'0 dCIE.;!::; .l.")C ... 

, ' . I l!1ake ""e tel' verj.' fast. i.'1J.t the r;lil'o \-I;..; lot' 4 .~.:: -:.!.i v~ ~i~( 1 1.1 , :-. th:l I!~~ ' ~~::;; ' . "; 
9 5 degrees, and is sa tUl'd t ed Hi th Cal<..: iu~;l ::. lOl'ic~\! ~· .. nd SUpej "dl."i.>\ 1. 1.·a'L .1 
with sudium -chlol'idt:!O!ali~~ or CGl1iffiOn u<::l-::). A cr'..wt of' h:::l::'t ~~ c:r~Tst ;,1 ~ 
up to an inch 01' t~,vo in thickn-e-ss 'vms for 'ned CA t tho flood level •. S0r;~"j. . 

halite crystals w~re more tban an inch ,,~o::,s t he cub0 :faces. '. 
The mine vld.S dC\o;t,tC l'C,;. by means of pt.:' .'s M1J IIba ilers ll \'Jhich \'i .:.: (i;..: 

lone b(Jx-car like skjps. ','. ' 
."At the present t~:ne , tj lC rr,il1l. l.l:.lY 1h) -:' ood'll '~lP hi[';b~.l:.· than tlwn;. 

but I doubt if' the VIt,ter \>"':111 16 h(· 1.1}) jnto ~}I r; 600 lov<..r))'" 
In the early days of t.h,~ ltd )1(;Y Uk li~\t ..)·11 · "~")-:::'(J et.~n0ral1Y_.,:1b9!J..:t;·· · ···' 

1'1 '.\ (I' 1\ • t 10 fatt.oms or 00 f eecl ~5. P: · .. ~t. L·lt..·J l~ thny l )O " :&_~l':' l(;'~) fe(~ t apnr 011 t:~" "-
. _,..,. Jnclin' ~, 'and still lat.0r, 1')0 feet :tpart V81 t:lcnlly.. (The Cous::L 1 JG',I;;~~' 

miners used to say "tI18Y be blovdy long fathl...'DS II but still de::ti.:t.na:-t·e~c . 
-the levels as the 420 fat11unl levC!l, tltc.) 'l'nnswhut is now callecl · .. ~'~"'; 
~ level is the 540 fathOJn(1I1on~ fnUH)lU 11

) ItjVcl~ .. .. .... -'.:. ,: .. 

. "' 
. ~.;~~ \ ~ ., - .. :: 

,.' 
' . 

... ' ", '. 

______ ~ ____ ~·~· ______ ~~ __ ~ __ ~~ ___ 4 _____________________ ~~~ __ ~ 
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.~ f"ru.estion, "wi1ei~e, by St.::ett0n" .i s the locatio.n (If the 
and Andy Svle~t made ••• ?" , " ' 
The map 'you e.f1.closed has !!le !lo!.1evlhat baffled dull 1 h::\ve not as ret be ', ~ 

., 'able to lo~ate for cei:tatn ~ve:!n some of the n.\1).'0 tr,If'0rt~nt r~1nes and, :::.,'1.,.4. ' , 
'; "prospects as it fails to sho\-J CVu!1 the IU,~dlCY~ c:ltiJ·~..r <=..di&m , Nel.~.-.~~~,. , ... j-

New Baltic, Fl'anklin Junio ... ' ') . etc. . ' ," ,tt~:~ • -;l 
._.,.; ~-- Also some of the pccond~ry r .oZlds are neu to 11.lC anrl some , of~,tb~",' ~:. ',': 

familiar old ones are no loneer shovm. I .1so I1dss the old street car. "~?$i'c .. : 
line right-of-1-roy' to Ca1um0t~· I notice, too, that the Copper Hang e.,' "jA·,t~ 

. Railroad no ~oneel' seems ~ ,) run throu!:h Rjpley and thr.:t west of Ma~on "i!~ " 
it c1io1;s up onto Quincy H:Ul nnd ;:;t?ems to eo oJ.one vihur'o the old Quin'ri-y" 
and 10rch Lake n~,rl'O\'l gUC1~e milline road us~d to l~uno I also find thq.t. .... ', 

", ' the.oJ,.d lIlnor::ll RanU~ HI' . 11~1 s no'"l !lecoma the Trap Rock Valley RR, and tha·t 
the D.S.S~ (:: A. east of h0ug-hton l1ns now h 'come tL.e Copper Ranee. ,", .. :,,.:,.,, 

, 'VJha t is tl)~~anili::; of theSe r.ifn~; all qV'~r U te map? Z~~11t;y:':'ar~' '... ,,' 
not the s trj.l\:(~ vf tho f(J ,r',~,rt tJ (-'I1 , r'Ol'" th" t 'J{-' "L}tf': fa tl ts .. Nei ther t~r~J ' +,lle,y 

.. the direction of the Gl~"'.!1 [! 1' grooves that <"!:In 'be seen on so many of tb~ . . 
outcrops. 

t" •• 

Nov i n10;:. CJ' t n ,,,cppc r llt")'-!1':!r . ~lt'f->H ).'J":;1 th~ (i(~JPP l' P:~u .e: m-in.s' .",. 
th)rthe[l S't':.I< l',J j 11 to r(~\[t': ,.J<I" '.1 I ~J Ita.s ht-t" "i; 1 p,,: 1 1 yen'· kLchlgD.!' 01;;:01 •• 
Ofi~;}1 S1.L .. ' i,. "f :,.) . If; r-f' .'0 j r,_ 11 ;- t) the T;:t1:.... ~'hefe U~,t):: J,:':L'," ~)J.l 
fill. in the BU}'V :':~7 ':'~.Cf'l ("(0 .: 11 L:d,< inG :·ulJ '. \ '"""" ,:.J. li~ .. ';I.\"-'-l~ 1 . .. .111. , ttl , 'v slH..I.< .... 
the loczatioIlS of I(lO~,t: <;klf'; c;, .rC8':.:i~ 'uiu 1', "ilt, .' '; )J',.Jc.;~; in(;,~.lt~h,,'t},.~ .• t.);l~:r. 
the thicker or dOl' \,; >.L· ";'Il~~ I'C: t, l... .... 1) .~L .... .. 1I.i. i' C,-,uL·i ,', .,1 'Ji: thu 'pl·t~J( • .!tl~". 
i.lwi..ly slide or thru;:; c fw.,l ting.-·~the L1in~r::ll-l..~i':l · \.JPC. . t'~: '::"' " 

Pro Carl Ao La1:lc~r(l~t(:r hf~ ::J.d of tlt~ Ci·eoloey Dep,-lrttUent at Ohlo ;'.' 
State University) ane] I st':1.rt(1d this work al10ll t 1927 .:.:.nd the vlOrk \-Jas. 
(;ontinue<l for ..: :veral Yl!Ll1:... '.':E' "<>(Ill ,~ , ' t d :-1w h'~ "lG:i.ng trops of the lc-i<i;\s., 

('~ ... hieh a1' (.--: mogn':! tic ,J1. v n l'yirlu int"Hlsi ty) hy' ;',;.) nf:: ci' dip needles ~11d .
dial compassez. Headines \-!tH'€' to.ke:n at close intHrvl:lls and lllo3t ,of th __ . 

, ':""lail:::..b1e 01. to 'OilS 11(.;1'0 [J.:;c. LlCelll'" tf :ly nl.:'.I-lp(:1d.. This -vmrk involved up t~o 
l!lo.lle than 25 milr;::s o~ t('[lv \") rSf~ .. in each of rwny st'!'c-c1.ons. '. . ':, :., .. ,." 

. Hr. Franklin G. F~ . r(l' ·e Gtd\ pl'obnbly tell you of Uh~ ava i'lc3.1>lY:C(¥ 
~ ~f jJlese' m~ps. . , " 

As .to the tl'lenchinG c1on~ c]urine the"DcprGssion", records ' of' ··this ,,"'. _ 
should be available yet in tl1e Geology D"::pUl''tnent of ~1ichi gall l'eeh and' ' .. ~,: 

. also -.;t:l th the Nj.chignn Gp,)] ,,,:,t.ical Survey. HecorJs '"er-e also s nt to i' ,\, ' . 
~h,,-<)hinctun I bull ,~ .. t;;-:.r~oi ;j',·:-eet cen lJI'O", .... -r j / .~,i-rrv ~ron the requj.red ri.~ ·, 
. f' J • , t L ' , I • 1' " r 1 ... 1 ,.,,, 'J ' .. '¥' In orm.ol ~::"Qn a O')lJ .C' :-;. 11..L ~ L.( '.Il'es!:> S \ C ~ (,C. Y v u 8 i1 ' ' 

Anc1t'£;w T6 th,,(~et, 11:::7 ~lEl,!ihinLton st. }D"'.nvcr, Colo. Better check 
thi"s \-lith th,·! A1ubll.1. j'('u:'l'ds at Hichiean ':'C:l .. :! .. ! .. ' , ,. 

Al though I am u.s yet un~ble to pin pct'llt tIL location of allY o£ 
, '~.' the- trenches lJ}eln tiolled., 1 t16 remembor that tb.::. ono which shQI.·red.. t1 .Y ~r~"" 

.. promis1ng lode, from vlhich tC'ns of mas s copper W€1re carted a'\llay in p.tfr.: . 
, , . vate cars, Has strik ne foO as to lie somothing like a couple of tll~sahd' \ 

.\.". feet ' in the hanging uf -th,!) :~.rcadian lod~. Of I)OnrSe, coming sout~weS~~d 
,.~~ the mi'nerallzation voulo ;,:tJrl'l()!'lt surely h, hi f't gradually or in some ca.ses 

':' suddenly to lodes in the noaJ 'by h~n[JflG. GOiH~ nOl' then s tw£.tr'd the ' l11iner;'" 
·-,· .... ·Citlization 'Would. OCCUl' in 10d0::3 procressively (I101-e in tlle foot. 

An example of this is the /,J l~;(Bo:.;tun" 2( ' albtil1Y' 01' ·A11ouezLJlruJ,glOm':.: 
. , ~'.' . el'ate. In the Quincy it \v-ar, too Icon 1:0 lnil1e <11 thol1gh a 11 tile stopihg,' 
- ,,, ' .. ~las,,,doneo.n ' it.. F[trth ,r .NE it conti-iLuted conD1dernble copper to tha ;' .. :' 
~"" ,~rankl1n .J.ut}ior (T{hich \-las also mining hangine umygdaloidal lodes;' '~ti'ij!!b~ 

" ,:,tliey were, po~ 'as rich as in the . ~~,~:cy) ~ St.11+ ;f~rt~~e,r 'r,~ort~ + t , ,/: '.'~ I, ' 
. :.Pf,itlc1P¥oopper producing hor;i!~~n at 'the Allouez mine," altho~ tillo's . 

f.·~2 :' , r t' ~ _ '. . " '", 

~( '.,. ... ~; 
_~ t: d" ,. J ( , 

:.l' ~, ' 
~' .. ~ . 

, . .!... .~.-

'. \ , 
'f 

" 



... . 
t., ." 

...... J, . ,r' . 

of the richer C01)P C1' f, rollnd. j n th~ Ca lnme t nr(~a ':r:::s , of 
in the foot and in l odes (cO!l~l(l!ller i::1 t(1 and umygdaloidul) 
productive in the (",nlincy.. .Also ~he ruhYEdaloidal lodes' 
at the Quincy are nearly ba rren in the Calumet area. 

coUl' s'e . " 

t hat ",ere 
tha. t ' . al'~ 'r 

It is ir.'lportunt to nn(1U l' s t ~Hld ·thqt the mineraliza t ion in 
country l.s con trolled by t h··. l.11.ner a li4:ling thl'us t· f au l ting \lJ'hich 
parallel to the henr;ine 1) ~!ds hu t g~nt~N.l.lly a 1i t t1 0 s t.oep er and s~,i 

.... " ... El.iagonul t o U !o,s(.! f orr'w t;ic,n:-: i n the foot. ' • ' 
' . The c ros s Caul ting i:, 1~. ttt-n' IG J.o\m to m<~fd; 6 s.oJlugis,ts,. matlY Gf .;'e·;. ... ; 

,.~, \ whom h8ve s \~e!!] in~ly COflplt t.u' y iGllored '~he r:lor e h lportant s11de·~,c.n"-~#P·\,,~\: .. "i 
, ~._r~tl.l ts. It vms Dr. A. Co It·· J.l!j who sa id t a t hrus t f ault by' its very '·'.' A.: 

, nature 1s the most retil'i11E; sort of' thing". The oross f aul.ts. .ap..~~.j;.~".~ .. ,. , 
.,', some places very important a::; they may be very r1~h for short · d1s,t~anc~a ·:.ro " 

in copp~r ~ cappel' sulfi dG5 0'::' ars enides and even native silver. : lrfuch :·~.":;;.' 
of t he mi nlne 1 11 early (lays \'r~ s done along t h el!1 . These cross fault~." ar.e/;",. 
adjustmC'r:.t r· HI t.s v/hero tho h ';mcing fo r mation.s vlhen thry.st up and , over"~' . 
the ,)-"rlr~r l yinz ['o1.'i'1c.tic;r~:::; h~v'" l)rol:cn to alll;\'! part of the han ging t raps 

,'j 

to ' Lv up f artlH')r 0''1 (Jn~ ;i(le til' t he cros s f~~l t t han Oil t he o the r sflldc; •. 
'. ,'. CI. 

I .•••••• , 

• • f'''I.foo .... _._~ · ~ 

No1.·; 1 hope I :l~W1 ISH. l'ed your 1 3t~"st qn ~~~ tiO!lS s a t i sf8ctor11y , ' but 
if' not--<;!aJl on me; aLa i n. l.ifo.so, you shoull: i,,''''':, <-d.il J h:-.v..; c. l o t or8 
questions i n the n er.r 1'ntllre . 1111 du wha t I can a t all t i :1!l:}s'; ~ . 

I <::~::. keep} n~~ th.· tr'lC1P y)l1 ~r; It fo r the tihH,J being ~s I 1;Jant to p l',,!! 

over it S Ol t. :: .( _'0 <.:I'd ~: : -l. r I can get '1o'"r:tl:i rw Mor e out of :t t .. 
. In JOLl 18 l t6r ~'Vl' ; . ,'1' " 1 ... I. lIt: v{o.ti'l.CQ .l.i)out lliy \JorLirc for llotb .Lng-- ;, 

' don't \-lo r ry ab(Jl.lC '. J i., as ]. ~'m \vol'ki.1', fl..(r .•.. A_l·c::di.H,n, th~ (~i li nc:y ) ' : .' 
.. ... t hi3 Copper Ct4Ul tr;r:/ I .. t,'~ i ~\ll1 clon ' t ~ld l thnt "nothirw" 1'....3 toll r.loneylf-.~ 
~ I have i.Jorked !1!"j'1J t:i;--I ';C; 11.)1' lii~~JlJ .I ... _". 1. ... , ·i. {'$~ ~J:tan"1Jo .hj,llf: ll • ' .: .. \.'" 

You nay be ~ .": ji u .. ~l; nbnnt thor.c ste' tt: O\/ue.J. , 1, {ids l llH'"t;;l ('J'f ... -the·, 
.Ar-capian . I ! ,I'f-1S11me I hn t they hnvlJ gone b. Cl · (> ';-1-'0 state for' t <:lxeso 
I suspect t he. t t h o Bta t o l al1{1 s east of th8 old bla ck Lop hiGhwo;..J~ i·~ eopc-.. 
cially in sections 8 and 4 m.ight be of considor c::Jl e vD. lue a s the Qu1,hcy. ' 
m1neraJ i za ti()n P,011E' ma y h6 v& work ed dCHn into f oot lodes in that area ~ ' .. 

..... t -~ 

.~ .~. 

Thn t I s ['.1~ fo~: n OltT. ('al l on me t:1.grd n. 
Quod ] ncl~ to you . 

.. .... '., " I" " '1." ' 

._, 

~ .. 

..;" . . " 

.\ 
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> 1 Hr 0 .) Ohll Foley , 
. . Dol1~Lr ";::~/, Hl(~hi::<'111 l ;..r •. ,;,·;:," 

\... ~ ' . J' 

I," I 

I . .\ ..... ~ .......... ~:..: • ~.: •• Ii,. 

The ,:1RP 'Y01l ;.} " .: :·.11C l~i"'l , L. , · .~0<l tOl'l.~r ·· l~hic~;lly uml , 
. I can locate L1y~. el.f Oll :;, Cil..l:l ::0 oD.!'dl J--pl'ovided I i :-:nore the "geol-og.y"J· .. 
which i S3xtr(>l!1p.l y [\ I1td~ni~ Rnii fou.l ty. 1 t · appears as thou~h the mine;$' , 
!lv'" ro~d" .'·.!'l't ,l,..-i n .. ,' . _.1.. .. n>:'" I~~,V::' heen ~~llpt~d,!ll-ose(l u)Jon an old map, . 
}J ~:!'p:~tn~~:i l'C 'v 1'., \...:;.' _ ' _::.. .... r , " .. ·01'S~ !lOl·..,; ,: bout t J' Et lDtet'. . ... 

'. "',< ,_'( .' ., , ~,.L.I t.' ''. "r,' '. I. • f 1 ( • .L; r'l~ ".~ J·t_. Jl"I' ," n'" .... " ,,4 (,; - '-~ly 's c'l,t 1'_ 
... t V _ • • • '" ... \ .' \ . !. \ .. ~ • ~ . • 1 J.1 t './.~.: \A ,;> \:.; ~ .. ' 

thin}", c' ·' I ... : '.,'e!\(·ll:i.J;·I' 'U', I", ""CO',,':;!'I-'!! 'r l"l ;-"" " '\" '~· "l .. »)(L 1 0 I.~ I'HS n roIJ2hlv 
ur ~Hct:i', :::c.'),-:, "'-51 (,tot :' ~ t :T , " i l ,., j"'~) .'.,~J!D,i:.r, .. '~li.(~ loa€< i':"':'~~d:i:s:";""~ 

1 - 1 " • J ," '" ( .1 COV,]l"'(;t I,"" ...; ~Jrefl ~ . !J . .a..' ', ' i ~; -'I 1.,!{"d,C i).!J(~· .... ~ .... ; .. \. ~"': l :1."1 ''') '.£.ACt 2' U~ _,--,~ \10.::1 

' possiblr to ffre'2:3t: ,: 118 ~i (' r.: i:( 'r"''''n n1; ~!av~Jt~:). ':i:.l':'Jt"\... l l..i.ltC '· \1a,:; · c::.;.~r::i,o:-l on 
?lgp.£ the lode, in ~ sou ~l'l\iG3 tvrly <lil,~ ;tlon, + 'J •• reri f)' the strike undo 
to d 1;'f1'O i ; ~' ttl.:; If. C:Jldf':-, '-' 'J.: .J ~ .,; .~ 1 ~).-l <:> • 

1 ... ~ ,J I -..; t "l ~ t T ! 11 I I '! ~ l~ -,'.-) .~~t .. L.:'i t.::.lt! .,l·' ~ :, ~·~t·c~~:1:1I aJI 110r ~Ll1e J 

Quincy, ;-'0" . . ·'V Inc ':10.'}( " "~J , l·;,t I !~c,t·d i.~ I;,~ , l ;j li c: li ,d(~ ,,.i s 
strj,l~j, n!~ t nW'.rJ tli' ~_ (· - ·l' i.:l o! 1:.tXl·1,-; ) .,Ttl.;".L:; ~:" i l '~' ':j i'L' ,,- -:J..G:J U!' "~d. :LL~ 

'4"'610"5'0 U'·11C~S·t'1'-! t r ·'·!I'1(' ·l_l ·t ,,' > (" . t.:I·· 1 .• It ~l~)SJC:.H·'.'.1, t.: 1";, , iL' l).!::.:';.; 1 3 VUlt 
,\ for ~Hl 2.Sl)J.~(.;(·;n hlQ - , ; ' " ...• : 'lC'lt:tt . ,\.l,! L~C: ~ : . 11 t 2,000 ~>\.h~t,.i:J. . th0 < 

.J. ...' • 

honLinc o-1"(,"'.l;(.'v, ) LilC ~\.r ,_ - 1'1. ..:\:"\ lc, ·,~c :.; . .,' , : ',"\I)t {..vl": ,l (. , -, ' .. ~l 'l~ I ~):.:. th·~ 
." ..., J 1 . , ~ J ' ". J 1 t hea:l"sa:cge .l.0 " ~n.J..c .l "vl; .,; l~.r(~!:;~.:.. (- . v,) 00 !' ·.)(;-l'J:>(·(l.J),:1,. ,.v l.' :t.11 t~ 1::'\ d rC2 ... 

Some of the m)A "Torkr:-rs h;:1(l CRt'S and they <.!dl·ted off , pr obobly uu.riilg: ·' 
the nie;ht~ ~ e:rjt:'t t (1 0'1 1 0f T"'- ' S copper uncovered in thE!! trenching. r 
preSlliJC tl,_. t t}-!lS 1 ... £1; i11 r.!c::,. l, 11i tt I dt1n tt lrnm..r ",hatulls done to try t-J 

~ pr8ven t ::. .. 
I <,till i~"'· .I 11., i;l:flt :u:m ~jlr;"1..11 rJ }1~'olJQbly ~:Jrita to l:..11 I ]Y S\v2~t .. 

' .. "," 

I r10 not K1l0\..r .... nvt:-·..::.lll:.': Hbout ';~lle ;li,)n/.'l.l~~ .1 j~" ' J .f· Q01-,n jn~;t bai\J.ce 
"· ... ~Jim: }JcKie-Ciied, but in vi'{, (Yf-·t."t1( i: lC' '~)":'jt:T ..&0 j,li~C'!'tr~;)tion dlita1.71·;:; L,I.- ' '. 

from several hundred thouGan<l ftH3t t) f athol' drillinc 1n tho CopP0r Cu!..ntry, 
I would (l educ/) that Ii,' i .. l~ r \!1 ·l2..1)le in:::'o :.lc.t.:i..c,n \"':lS obt~dnec1Q ' 

Quostion,~ en!! ~ll'''' 
:_".. In ter ~'1. tory to .: (; 

: ,<.;1"i P j,ll"l t':3 b t; r~.; 1 ... 1 II),·? 

: ')n·J(.l.n~:l--Yes. 

.1' " 

, . __ : .:' . - Quest.ion,- "Do yov:. 'Y'] i. 'V0. ther e i!C' (~(\m;:'(H'(::i.il· F'tinea'ble. CO}Y:F--·~..,.·jJ·c.tbe , 
,1', l,lpper levels of all 9 1.~ ... l l (~ " :..: iH..lfts·? 

.... ;-r::: ... ~ . y~s. "I tlQ.,nk ,tha \, tl',E:l l -<welr. above thr.! 51.K) vJere. ~~~n~.re:t.!:Y .con,::id-
~.~·<.:"·er~d "upper levelptt ~ . . . : :t .. · · 

... "'::},. tlWould the mineablo (.("11'1>01' be mostly in (I) roclr that ".,as consiltered 
too p oor' to mine?" Ne t ;;lll~h\) 

(2) "I.Jeft behind •••• in clrifts and u tOPHS?". A jT.i ttle! ' :',. ~'. 
:" _.~,: " C) IIIn uruninp-d or parti.(",lly mined lode ::;? l1 YES. ,!: . 

: : ~. ~ : . .' .. ' : Especially so in those stop~s' that \AJet'e left unfinishacf UeGdu:;;c 
'~~/J '·, ~f ,!i!ir ... bla~ts". l1';1sh of L1;ese ~re:as should n~w pe, minmlble '-r....th .. ~te 

'1;~t...1.~·. l ~t .t'wton ',was quite ernphalac a:b$l1~ thatl . .' .'.. ,. _ ... ' ,Jil" ~~ •• '<!. ~.~ 'f •. ;''''.·~" . 
~fr :}." J~ Also in .pal'a+~e~. lodes l tq~~~ .in. ~~e 'ea;:liQf' . day~ Y'?r~ ,.~q . ""..,..,.,""A"-: . 

. ""~',fi'" ~~;f.f'1C1~tl~, by . c~oss-cuts 0 A lode exposed ~n a cross-cut on ! 
·If~':.~~'''' , ..: . 
S~~t!t:~., . '~;7\' 

_"'_~.'."''a. .~. 
" \ "-. ~ • I'.. ' 

'.~.. '.. , . : .,. ...... ' . 



. l 

... ~.'" lllay have bcun de(:!:1ed tuc.].e:n.r! to m~ ne, wher~a s on ~he next l€lv~l, ' cdl 
, .~p'~n9{.tJ2Y.., .~.~.9.!?S~\?~l~." ..... ~:!~~ } ~d e r,lieh t hav~ been q'li tp- rich.' (_ ::. ... '!I'. t 

( • ~ .. . , I I .......... . , ...... ~~~ • • " '" .... I' . , 11< . ......... " ... ;~. ) i.· . ; 

"·~estiQn reO IIter1'1 paper" by l;Jj] liam H. PYlle ..... ~f'ublished 1.6.1
• ~:I0<· ·':... ....... .,....,.tr,.; 

I dan't know any thine about rdm.. Have no J~eC I'd of unyone that •. "' .... ~-,,..,. . 
... at"~eC'h:.' ·'··1\; W±:li1am- J. Payne ' \·!(-!nt····to Mi'Chigan :(~ch ', Cl ss (~ 
.-1958 but .don rt tldnk' ht,; , ri1ii~llcdo '. ~ :tn ;any. ca~e, his paper 1s 

1il rel\ash of' othol" pub.t1icution~ •. .Just Qsk Fre.nklin Go Pardee--h~-· H:n~lF.$1 
. . abO\1t -the QtCil c~' l't.'Sfl)'f'V!-·::3... iIi ~1 address is ,- " . ,l . 

. ' " Franklin G. Parde" , ' . 
, '~ 4y . Conf;}U tine Hinillt~ u\.~ ()loeis,t, . . 
.,.,. ... - .. -..... .. ..;. ,·Bex ff .. ·210 ,.... . Gl . .1 s tcl Fall Sf . Ht,q.h.~gr;.n . 49.~29 .' . 

. , .. -i' FraI'l.k ,'ra::; }Unc Bpp L'ai$.~r £'i".r: tho NJ.chlgnn. G~!(~logic&l r'ul've;y, . »"",.,,;,...-. ::::y.~ 
sever2J! yec:rs . . '-. . ~. "~.., < ~;~" 

• ., ~. ._-. I ~ 

'QUe s t1on;: 1-11'eh t the'r~ '1;~ ' quit~.1i:a, ~i~ t,: of:' fl&key- s1l ve~ . m'ixed7 ~fn ~ tl1;; ':::',:r;,~~;" . e ., 

rock: vii th the flakey. copper in the '+upper -.l-evels of ,Quincy?- If' ·50 i ',V'1i:to~ ', 
shafts arc m('~' t l:5?\r:ly t()"l'e '·.he bost s1lvQr p!'oduCCi's?1l ~- . ' .i· d;:' ,,~~r ' 

,There w""'~ '1hn;rs 'i'I()~'C 01" L:f:," cilver \<rj,tli lhl! ·copp~j.' .:.H thE:) Ql.l:lll.CY~· 
I do ·not V..i nk tblt r.tuch c. f (j i..ller ;'#1. 5 f ak(:y'~ both <..~am f; in hllCCVt:.>, 

.. 9.,.t:Y§:l .i!?~r. .cr-l" .. !,'('l~$ea~ ,/.e",(':1t deal of t J siJvcT CU!1!6 up the sh.:,..l?i; in 
the I!lill~r ~ 11 nnol.' 'blWl ,., ,'-- i :_~ If O(/qj' £,f· . n'" v . t~ ' 'cot :' IH~' tl H:~ s Cc)Pli U: 'U 1.. ~hl3""! 
rtl.ll !'cwover t...d. m .... h ,)(', b1l:. 1/1..) \ ,1'1'-.1"0 l1GG:e 01J.., ""f 1.1', fLlc-r ~ilnr ',:"'~~:':"" ''':'''' 

· I do not sU!3pect any .~u:i J,ey tohnft bt:dne morl2 Vrclhh...li\ f~ Vl s:i 1 V.,.,l~ · . 
t:h~11-a1\1 '''btner'; The lsi IV-pt· n,'p()rs ttre . h n.e11~e ot' il 'l,v""U, ani ·ox·ten -.!!..~. ",':,1""'" .' 

IPore abundant in oue of ~he ha.lJ.~ihg· loJ 'S, tharJ. ~n · u fvvt locll:. \ ", ':.,' .':J:"'. ' 
I JltSQ-- SOlJr i: X'CJ1'u',d , ()l .... i..;~ly tuo. ll.,;a::'l iIi c.:IplJ..;r r.m.y be left, i1::J;t :~")r-: ~!... 
I knoW1.ng ' thut i.t may 1Je j i.md ~jolrletjrtt·s \-J\J.~~ r i.c'1. jn silver" (Seven' otince:;t·i " 

of' s1:1ver p~r ton ic 'better' tin,l1 25 pvun()~ of c(Jpp..::rJ) . ", 
, 

' ...... :"- ·-~No't.,. cr' ; fS't1"'comments ' (')'n' the II g,-,ology", u.s.shO.l:ln ( .~ ·'I'l) ~ s \~(lly) 01\ th,e .. ~f}R;.:,,,,,"l 
,Jeou .sent. f. " , ~ .• "":,",::,::",,.,:~ f(, , ~:: . . 

· T'ne felsite(rhyolite, qU:.lrtz porp.hyry, (~t(;) 11 trq~ion ii1.tu i;b.e ..... ' •. 
. ;JtoWQGrui.v.u'1 .. ·:.ts ":!. 4myth .. : . It is~ in:tr.usiy.e~ .. into tb,~ Qldcl.' lava .. !l.9''fSdll~<t .: .... ;:~.:~.: ,. 
sEtd1ni.ent~ 'such :as th~ flO ,!'JR1Ied IISouth trap range" or"Besscm:::l" tra.p$"·:f'·' if:t;'~ 
extending '· from dOwn in \¥tsco'n sin to just north of IroH\'{ood and Besseni,e.r~~:.~ 
Trout CtcGk,etc~ and 0l'1 to ::;:" ,-,r~r Hountcd. h T!~lts "."" es (~ onsj. sts .ot; ·a' ,.)!.'" 

,thin ;lll{.1 not pron j nent (~0n['\lIl,1( r, .t .,C (PXCp.In J (Jc;)j ',/ ), succ<;;eSed by <..t, fiuna;. , 
'. stone or quartzite(as nnl:th \.11' 3eSSe1Jl0i.·,b tt..~) I.. t , th,ll :' m ,l·l '·I,.:r of Urill1'c1c 

, (Ual~'lse .. ~,r.9P,. f.J;'O.1f$::,::- J"~~ .c;lctnt;, or lou in 1.1C.ltllut:i. tc.. al..J oli vin.e. ::'''he se a.~ e ".' 
net only consj.derably oldel~ but; c.:1:Jo ffl1lch r.:" }'~ ' ?:l·bG'red· th'1.:1 th~~ ICeH8I2;i;!~W~1l1 

' traps,.and 'it js hare; In ~L:P hyv! Vr..n ::il[!,,; ,.111 :~"cheJ's conf'lls ,-:c'i thc'T,:"":'W'iL'l .. 
the K~weenavlCln lavas. ·Thc.s ~ older ID,vas AH!~ inL.r.'I.ICh:d by (likes and silJ.s ~ · 

' , e1:;~ " of~ t'pe~'~liy~li te't~Afore ' iJI"te'i'l 'referl' f)d tCI as the Felsite) •. - · · But -th:1~·.:, 
ser1es"of , OLDER" rlows as well as the "Felsite ll are cut by(inti'uded by)·.!: . 
dikes 'of the Keweena"mn ul'l Vil1(;; c11al).'1ses . I LSi: .to show these relCl.ti-6irs'<-f,'~ 
·to' my stui;l,cnts on field trip5. E;:;pec:l.:alJ,y 11 ; t h ' of Bessemer and Yjttst ;·,~t~'~~ " ~., 

'" ~ :west :bf ·Be~~elnlld~. (Also simllul' ,rulJvin~ iUi:! lJ.lze int 'us ives into", thiS1 . i';~:-' . 
. ' ~er1$s -in Niploon Bn.y~ (On thp North shore of' L./.ko Superior ttr/3 Bessbtne~'-"'.. 

'~" S'~:n{lstmi~l'S" ~' ~l!l!f(~r- th'IJ' tt'S~, bl ~yfl from ·, th~l ·,cxe ,~lell.t~ .. cJ..p.6.sures. 01'\ S1·bley.:·\:~· 
.. ~i?eninsl1l;a · e~S~ " of l>ort Arthu.l" .. ) .. '. .' . . , .... i:·, :;··;. .. \~~,,::::*'~ <r;~,:''> 

,.', . 

· ',.. -. K~weena,-ran lava rIot-IS \1ere . p~eccded in IIlQst ·~a.r-$as nF,e1$ t_~ll 
. ngl_e:t'"a'~~wl!6se pebbl~s· Wt1r·e ·: 'dGj?;1¥ed- 1llainly· r~om t·~e .. .£ . " ~'- '~ 

,'4p.trus1ons. }ntrusiQns such as the ' n~eroqs e~ . 
. : -jtQ:ubt: HQ~ntont.", -'( .,. . .; _ .'"?+i~' " : . " '1, 
.: ·i:..;,:~·:,~~~",·~ The l_¥ee. · W:an . la.vas ¥noul-~~q <m.1{t :~QSVly· 9n'tn~ 
• ~., " < i ' .c..~ L '- f ~'f' ,,,,1 \~, r fl ...... '.lIt~-l i'i "'. ~ ' ''''l~ , 

j ~r, ~~:ttn~ " ~ti4~" ds fit fis'sur€:s or '~ikes~ thatltr:in({ed 
• .,1:.~" '. ' I..~ •. ):, .'j 1 • •• , ~ ~ r ,, ~":''' I.~. 

, :. -1: . -\ .;'.. ~. l . ~. ~ " F J , 

·,, 1~; ~jr;. . { 
~ __ b~ ___ ~ __________________ -= __ ~ ______ ~ ______ ~ __________ ~ ______ ~~ __ ~~~~~ 



:i:n Ctl/p.p'Oxil'1Qlcting .. .. th:lt . or the pre's~nt L~ke Supet'ior~ ·, 
The lavas pOUl'ed out of these fissh:i:"elf'l1iill ad'V'!!'11¢'Qd ' d 

gf.1ntl' slope, dircling SOiil~ or the fclsit~ IIknol:~". ~ \Qhile 
1 ', ' "':" _W~~~ ri1Ji;ne .. \lp tq thickl')~.~.sC$ ~.r ~~yeral hundrod feet,. fcls 

. .-

4 ~~:'fi(~V d~lom~ra te ~nd. sandstonf.! "ras f9.r ming, ~specia,lry ' r~onf" t1l.e ". "'''''.: -~."". 
~,,', . "l~S " being rap1.dly ,er~d$d ." . '.. ;'c'" ''''':''';.'~''. 

:.' . ' ~ Subsequent thrust" fm ltine has caused a great deal of r 
f10.t only of the tl"ap :f10\'/8, lJut ,\lso lor the' conglomerate and 

, . of the late Km.,ec:ma"ftln sills such as part of the "Greens It s 
• ,'.':":'_ .. T1}~ ,.,~1 e~?~ ~f$.j!C~:!~.I" ~~. r. '31~10wS n tlll· u.st fault at the New Arcad1al~{ ....... ~¥'i;.,. .. ¢"~) 

f. ~.. ,N'eH Br:tlt1.c Hines. "·True·. · But it cJops' no·t ;'~la·~t., .. "ath -,tho · ~ari~o 
j ,j " The~e are a gr~at many o:~J.l.Q.r thl'USt ft'ult~ b-e tvrcen, and they iir'G~llrut:i 

:q~arly parall ,1 to(and govern) the strilco of the forr;w.t1on. 
--. " 11lg' at '''the New Baltic ""asex~ined'''by iue wh~n ,. Che,t Gibbs, ·th~n· -"'''I~ ... , .. ··.'''f\cfI<llI1'h · 

, erintenderit r qallQd It~ up u.rid · v;ant{)d to kno~1 why they' foUnd ' vlha't 
. to be the "i/8u conglo!o."crate in the ,hune;1ne of ,~the ,shaft as well : a..a-·' .LlU: 

'. the foot. Ii.. lIas exp (,Ji=: .d .iil ("ross-cuts b ,.l tL ,to the . foot 'andt6 " th,~ " .6'<1 ...... 

He asket fl je ' ",.1 ... t I kn{'fl~ .:, :'::·ll.t tl c conglo'rl i:;ra to arl\.~ I told him, . 
phone, that .r~o probably· 0 • .11 d encounter it ':'.1. :;he haneine; f\.;S ,\ve11 ·as .,the 

, ...... " fer."t,' 'uec~~tt>e' :i.f\5H.i?·~"2-'.·-; .;t[,VIJin-· qr.,.·':;' ,':oll('v:hif dl~' i,lV,'netic trap.s'<ilJ :t .• 
, the ho.neillc ! 11ad rucr ... ' ,1 J r::tul t h,~adl,,:d 1'.i.r Lh(J" ;;-'j"c'i l~d Lj' 'of: ~b.~·,··:t~t ~ 

' B81~1c sh~.ft. LCtt c?} t;hQ rl(~xt d .. : r I thLL:(, T 'l,T, l tlL \,u_I:~'grouna1 ~r.t'th .·· 
~"'" him. and v~.r.11'1ec;l .i t. . '. . _ , .. ~ .. , _ ... ,.... . '" 

. . The' ~~n9(H,~k fal 1l .t H T)} dn~ontly has' Lill.iel:OUS brar~cho : '" one '.·6? -t1?'~rA~~.:~!'f~' .'. 
~ .~e:1ng ·the g1'cnt ~ltrle f a',l t just above the Felsi tt: congl(JIJJvr~ te rJrf ~ft:,;. .p. 
s~ft • . · r O'.{I, Dun ~)J ~l\.d') f",nt in tl-it~ .tu1ncy j,~ NOT SH()~vN on t~~'·, p1~VA: 
nl though the TaO ti0rt 'ii' ',J _~t(lfJrul 'llJ.IOUS,ANDS (;1' FEZT t P thcdip. · The ' !'13p.ar 
Crossints ll iu th~ Q1.1'l ney [-l ee only minor Oodjustmclits in the ,haugint· ~t'" 

.... . " .:_thi,s, .. :tllr~.uJ.t.:'.r· lilt .t-, ."!:J,1no.~ II , consiclt3r ine t he multi t4l1~ and tl?e i!\a,gnitude 
of the faults in the KI-:1,IHHlawun. a uminol'.f.l.. ··l:.vl jt.l ~·,·:~n~.nt in ·which·· ~n.i. ,Aj.Q:e . 

:' Qf 'zthe cross a(lju.s 1;t;;ont raul t wont. up .AT LEAST It-200 fe e t fartii .. ~ait .. · .. 
. ,on the other sciic~ , ~'. -" '-:' ~,-~/; 

... ... '":-~ ... N~: 1'here 'ls' 110 "KevTeehcrw - F~~'t·' , ··'aa · the en tire 'penim~ul~· '~.~:~-i", ~'iJallY 
'a taul t ..zONE, .,and wh~ t :\.s . raa,ppJ.3.d a;; t;he . I~Kb~Te8n&W ,Fa1}l t II 1.,~ " aW~,~~" t''!t 
the numerout> br' ancll~s whcrr: the faulting has ' brought trap's 'up ~#.~st · . 
sa-Ddstcnch l.r/hcr.e it is t rap to trap 011 eadl s i de of the fuul t: ~·Zoni!·;t:the 
raul t is USl1ally t:d~Si)d or :te:noreJ." ; . ~. ~ ~I ,- ' . 

I &1 tl'~inr:: to l):,.~po.rc 0. cros ; -section (1' b.{o of t he Kevleenawl·p:'~.:t-o 
.~ .... S~O~T .. t!i~ "cond:tt~rJ"1-::: " ~ n[1 relut1 ?n~ I3:~~Of~~: .... ?y..(~,. ~~\'~~J., ~!.H~, .. gl' t;~ D ~ ; f~lMi~~&~": 
. bil~ I n2.ven't h·tc1 title to eat it rJ.!Cldy iC'_ 1,11)./. "'-l.::tier • . () . :.(,':"''''~i~'''''':''·~ ... ' 

• • i' For 45 years I Si)tO)llt I1o:;t o,f the ::;l.1.2:1a01'fl mapping Hnd closel.y"~.t.: ... · 
· .... ~ .. ~.~~amifiin:-g· the formation.: o.n.d, thel,L' .. , r c, lH L1()nshil)S in , j;h~ Q~ 
.. ,' region .. -and much .. of i;:'be -r.i.nte.r . months mt.l.pping, undel'gr ,so 

.. ;": 1ncl~rted ~t<? s\'rall 0"1 !i~m?: of ... the. tlleories promoted by those \vl?,-o ; 
'~ .. ,., ".:! ',but little field \<lorlc<') " .' '·'·":'"~::7';:f!~'iO. 

"~'2>'" .' ".'0<: 
.I.' .. ~ • 

. ;'·'··('if\ ,:·:,. A~ .. tO)lha.t a'reas in t1-\(~ · Quinoy can 'be \':),.{p~~ted to pi~ ' 
._' ... , ,tM.,mi.ne . ..Jdl:l,p,s .~should"s.hol." 'What .l.t"~as hnvo not b t1 ,n ,tho~ .... ;O" .. .-llJ. A~"ft>.4.4!l"" 

'~\l" .~ft~· Schwatzcnberg shouln 1)1:: ' tlf g.l.·etrt···tl.~rl111~t,O:" 'Y a~ ;'" ,,,. 
"~"~'. . .. ': . ~d Frihk Pardee pl'()l) ~lbly ltiJ.Ol-tS mOl'e , bQut the, gaol 
~.~';~';~~.:' , ~;-a.19QUlnt.t'.' : y ~.~i~ ·.~.\S<2.. JlH:; ". ~o.s~f..~~~1·~~~S: ~f" ~~e. QUincy,:., 
, ~f-~~ ~ a1n.e •. . I. " ~: . .- ~ , ,' . . • 

'/':~~':~',~,~[<~d :~~ess tha,t1's al~ up:~i~ ~~~l ··'u<;;; . .AoU 

~ '" ;- :,. ~ .. ~ .... ~' , ",. -
, ~ .. ;'..c"t ~ !~~ ,,:.! _ ... - ,,~ f .. ¥ -".... •• ~ r 

,~ 1).'· ':~h:,.'·I/:. /., .• ,'. , , 
':;,.' I' ' . .~.~.~ ~J:r ~', ," " ........ . \. t-r, r: . 

;;..,: .-~~" ~Sb!~:' ~~~i!t(tr :!' b~t :" -611.'<1 1~ 'i . . . 
. ','I :% ~ .,' ." . "!~" ,_, ,, , "~l'J ~~-'f ... .(' , ~ . 

"\ '; '\'yr~ .o~.l:~~:·i" "" 'j), ) 1;':'" ,.4, I' . t •. ,', ! 'I 
~'1""'+-""'''''' - -, .,.... . .,., . J 

.. ~~' ... !~. -'! l ~ ., 1 ,-)0 I I 

• \. '- 4- .~ ... ~ t. ~ ".. • • • .~ I 

~~~------------------------~~-------

. ~ 
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Exce~pt fro~ report rr~de by [ . S . Geological Survey ba ~ed on 
geological maps m~f e in years 1942 - 1546 . 

H.f{ ~ C;ornwall 
J ."; .11unner 
A.A "Stromquist 
R, \'/. Swanson 
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~uincy mine produc~ion 1864 to 1945 

Reclamation plant production 1943to 1967 

, , 
/~.n.: .Jt 

' .. 

880,975,324 pounds 

101,608, 784 pounds 

1,092,584,108 pounds 
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Quincy mine (pl~. 13 o.nd HI) 

,Jj ' Introduction. --The Quincy mine of the: Cuincy !ti.ning Co. is in 

. Si3CS. 23 J 24, 25, and 26, T. 55 N., 1:. 34 w., 1 mlo ncrthc·:.st of 
,.I 

<-
•• -t" 

H::mcocic, I-:!ich. A larg0 nll.'TlOer of closely sp:1ccd ?myr.:;,:i:11oid21 flm'[ tops, 

thQ Pcwabic lodes, h::.ve been mined. Thoir aver~gc strike and clip 3.l'13 

:~. 33 0 E., 550 r-,"i'J. in the upp03r hvels, ~nd N. 380 £., 350 }lw. in the 

lo~'!(~r lcvols. The mino \'Jorkings extend for 12,500 feet along th<:: strike 

of the lodes and 8,800 feet dO:'m the dip. The r..ino ":as f.;;'ut dm·.n in 1945. . .. . ~. 

Tho tot.:l.l production up to that time W.:lS 3lr.1ost exactly on·; billion 
~r 

* 
~ ...... , 1 .. 

pounds of copp8r. ( 880,975,324 pounas) , , 

The ·.1.cCQssib10 'l:D:ckine:;s of the Quin .... y ::.lnc WQre not m.:lppc d in • > 

d'3tail by the ;·tri ters . Und:;rground inspection of tho min·:J was limited 

to .:: f ow days, which '.'mrc .sp:mt !'1ostly in tr:c l ov:cr 1,)\7'315 . Tl:c follo\'!-

ine description of U: '~ ::-rine ·.':2.S ;;ro?~rod frrm ;: dat".·: lr.d ~h::iy of tho 

company records, includins boologic ~aps and sections of p3rts of the 

, ,., 
~ 

": ~ . 

mina by 1: .• A. Senmnn; from P' 'Hished descripUons of tr.e mine J principally 
• "\I'=Owt. 

U. S. Geological Survey Professional Paper lL!4; and from the bri.ef 

observations that were made underground. ;;. r, ... i , •• 1.-
.~l..-., ...... ~ .. 

The lodos. --Th~ Fe~':ubic runygdaloid lodes <.:t th0 ~uincy mine occur 
. ' :'1"'-- ' 1,"' 1 

in a group of relatively thin, glomeroporphyritic flows which overlap ;' 

one n1'loth-:lr. liher.J a flow terllin~tes, its Cl:.1ygd.:>.loidal top is in con-
. 

tact ".titl: the amygdaloid of the underlying flo~':J but no sharp boundary 

can h.-o dravm hstweon these t,:,'o amygo:'1loids. '1'::-:) :~awabic <lffiygd:1loids , 

coo.lascing. A typjcal lode avcrnges 3 to 

2 to' 10 coale sing amygdular layers ' 

with s~condary minerals and 

~".".",,,,, ,,,,~,~,,,,-- • I ~ ... j' . .. 



lo'::':;!'I:ost . loci.;:? ti;.'lt r:~s been !1inGd, tha Fe.rabic. The average thick-

n,:ss of the trap layers he+""!ee:1 Cl..':'!3'g'ialoids i 7 of tl ~e crJO!l' of 20 

0 '.' 1--0 1 0 '" ( » 1 It,) 1.1 ..... , ..i. _ . !. . 

i , 
: Iil're !)'2en .l.'.irly cO :1'tinuo'..lsl~' ;''Lope::!, sue!: :1S the La3t, :iain, 

IJnd of thfJ nine, forming a gentle flexure wt-.i c}-; pi td!es at e locv angle 

to the north. 

C.\ne par"Licularly p1":::min.::mt and persistent ::issur'~, the "Spar 

s ~ l',i.l':!r trend 'l1'e sLo~'m on t h~ eo~ran~' mar's (::ec pI. 13)., 7!-.8 only 

cf not.e thc.lt a:r'3Ct!; :;',2 l\:?wahic lode!'; :i [; the !~a;1cock raul t, 

-2iJ-

" .... "." .. ...: 

.. ,., 

:tor ~!.~ 
.'"; G~.·;Af'fil. 

~ . .... 

1" 4' ..... ~S-· 
, .. "l.oC7"~~ . 

t 

I 
I 

f 
i 
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as si!mm on plates 13 c.!l.l l~. 'lhc fc..ult str:' ',2:; nortlloast an':! 

'f 
qip$ rat!:8r s.teap1y to tl;e ao!'t!'(\'lesf-; it causes a repctj,tion 

no.ti '.'8 ~; 'Ll ver ~'ri tr. i:n.:.cl. c:: U:e coppe.' to y;arr ant i ts s':pa:'<'l.tio!" .. 

, " 
'~Le secondary' i!1inerals t!1at occur ic! -.:.i1e lodes wi tr. the copp<;')r' are 

alld c4\J.ori te, 

' .. ... ~ lI\ " I 

Distr} :mtion of copp:-:: r.--In tli <3 c~;;.::" c::s ing a.'7l:,rgtia:oi (:s the cepper 

The coppqr is fairly 

.. , ~ : 

in areas Whflr<3 tLey are m:'..n,');'cJ,liz.!Jd. . , 

ccpP'3r in t!:n upper 1",v8~s was r:1in8d .fr.::n 10(::;s that ,,1'<:) strat.i,grapbi~ally 

;:;torc~ as i:,<iic;;.tors of t11~ distr:i.1)l~tion pf •.. ~.-' -'" - . ,- .- .. ----~-. ----_.- , .. _--- ,-- ~ 
co~')pcr at thi s mine, t.8ccms~ nanyt of U.e 10,18S havo been explored cnll . . ',. ,..., .' 
by 1m occasion cro:,>sc~t or ole. 7his 

th0 Pcrrabj.c, the ~'2.r i.l e:~t_, _ar:.d_th~ Par F3.r ~t 
--- "! - ------

are toq clcsoly s::''',C,)c. to !-,:r:!.~ t ~'i?1 '3 

- 1.') -

t 
- --.. ~.- .. --

I 
I 
'-.. 

!) 
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, .. 

'.' other ;laces st,P,~s started 0:1 0::8 lad,) l:ave cut acrcss tl:~ inte 

tril~~ ;:Ll~'l ccr.tj nu·::)d en anoU. ,:~r . '~! ,'JN is no l"J~50:1 t o believe- thc1!t all~ _. ..,._ ...... ________ -.. -- -_..0.- -_·_ .. -or . ... -----

cr t~Vim r:lC5t. , of tho cGpl->::r ::::3 1.;C:<3n ri;covcred i'rom tbJ P·;webi c lod8 
\.-. .... _... - ._ • ._ __ ._ - ..... __ ._. .. • • _ .. _ ~ "";' _~', .. ~ . .. : ...... _~ "..~._ ... I or ~ ........... _ _ ... - . ... - _. -

-,; r 

__ . .... i .. ' .. .- __ 0_" - " ~ --- - ...... ... 

~~~t on th~ upp~r i~vdls. 
-----------,--- '----
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COPPER HESERVES 
of' the 

QUlliCY MINING Cm': 2LNY 

The copper bearing lands of the Quincy Mining Co,npany are incl\.~jGd 
mn an unbroken tract of approximately 3000 acres of surface Rnd/or 
mineral rights in Hancock, Quincy and Franklin tOGnships of Hou:jht fVl 
County, ~ichigan. These rights are well located in thfJ~ K e\ll8\;;'1<:; Ijj 
Copper Belt' which runs from ontonogan County through H ughton .: ~., 
Keweenaw Counties. Southerly from Quincy in this copper belt C~~ 
the fJhi te Pine and Copper Range mines and to the north28 st fo;' ;') 
miles are the copper lands of Calumet & Hecla, I I1C. 

According to the ill st knowJ.. edgenble of the geologist s of U!.S,,-} ·:.'·'€' 
of 11ines, in regard to l:ichigan ' s C'o~}j81' minen, nncl (ecOld~t1_::: . ) 

. geologists of the Sate pf Hichlgan und of the J'llil~C1~ cl("\Dar(~il'i( 
1J1chlga n Technological Uni vorsl ty ~ there are SGV lm Im.r-; . .'lt CJP1) ' ~l 
j r~g lodes rnnnine the fnll north-south 1 (?ngth of Qn11'. ~yt [, ~ 
i :;;nds. .. . 

All of the no'w living geologi sts &[:j mi:l.'::"r.'. ~Y'(J·t.'\'r,l'::; \ h ... j" •• ~. i '.d 
the Quincy rr.tn~3 or }uve \'JOrl\ ,j in hc! .1<..lV.;j L.(" ~. >J'r~ ".' ': 

probable t.hat tht-J.'e i s as ffiuch copper left L. t}j~ I,.:'-!ldl.>! r .. L, ,<-: '-._ 
ever been t ,:.dr8n out" or othm' st ... , t 'ment::: rneal!:! Us "l"h;; ~,ad8 ...... " .. D.,· ,". 
its closing in 1945 Quincy pI'oduc ~.:d close ·0 .£l .. ~2 1:!.~) .11 ~n p,.;;: 1 
copper. 

B 1.1 
Harry J .Hard enberg? Deputy tR te . ')ologi.,t, ~.~t ~ I.e (;f ! Ii . ~l~ .. ~u 1 
letter da ted November 29,1966 \;roT,C &~ ELlIe . :~ ~ 

"From a st lOY of the map s of t l.0 Jj,Jn8 3;":6 1'1'" I ::- ,i'C"v L.m (, t 

renorts, I believe thflt the rl~.liluV ;"..l.J!(' L'!O') .. ,'t'l j'l';:' r.).-~»).II 
ol containing commercially rn1~h; :.t 1.10 ~ !'C-:' 7J ,"), " In· l:.r (1) LJ.t ,_,j, ' 
ibilicy st dy of trds poter .. tiall. ·· \,<.-0 .• _ .~C.],1i 

From the H" E:.Geological Survey of lli.~· i.;:.l,'~, ,:; 1.' ,j.' L".L ' oJ :: 1..:: 
the 19405: 

tI The (Quincy) ri.Jne \-ins shut dO\'lll Iil }S .. ·~:, ~ :Ci _ 'i.;::; .11 lE':J ;., 

up to 'ha t time ,ms EllmoDt e:~nctly ('lLG .. l'II:~c'n ~.}C''' .... b c<' . 

fI There ic no reo son to b0.1i u 70 t;" "l -G 
copper ha s beci1 rccove'rccl freel tl (J 

area, particularly in tb..~ t:P!1()l~ l(' lcL", ~_ 
han been left in pilln!'s .. -~ ... · 'J1i'r-; tl'.~<10 o~ i c.: .. ::: en t:.~~ . 
lovels is as gocd a ::; tl:: '3 t on t.!). ~ r .;y-;:' Ie? :; I :::l;vi.: 'J~ ~) 
Lod e is the only l ad e quJ.· ~(;Y' h:i ~; . .i0.l..~.:·} r;; .. v t ... : ",j :. 

covered in tho e~Hly Cloys of Qt::"L!'(;Y •. i.'ltO~ .. :::1"; ::::>ilCll (,';:L, 
( continlt.t1 .r)':(~J :.:.'~) "::'.' 

. ,-

nd 

1 lode 
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Quincy copp er serves. 
, ..... . , 

W.A.Seaman , geologist ana former professor of geology at the Michigan 
College of Mining and Technology, wrote on December 8,1966: 

"Mr. (ehas) Lawton,General ~nager of the. Quincy, before he ddea, 
agreed with me that we \Vould get more copper out of Quincy tt on .< 

our way back up" than was mined on the way dO\ln.--- Much of the 
upper workings were neg elected • tt 

Franklin G.Paraee, Mining Geologist ana for 25 years the Appraiser of 
Mines for the state of Michigan wrote in September 1965: 

If Since there are seven lodes at the Quincy knovm to carry COP]) '::' 
but which have not been tested in the upper part of the l'iin~ , t:. .. : 
exp~oration of this area at the quincy is a worthwhile prto :j.s.:~:~·
e specially a s a developement of' a favorable lode will unc1otu·cc,J.' r 
continue at depth." 

tI It stands to reason that some of the above ment ioned 10dc~ ':7 _.I. them) 
must extend trJ'ough to surface and that a ''"'~'' i?ful and thOr)ll ~~~," 
geological exploration would show copper- p :[ "'lPd tJ ;y in ce. :, ... \. {~i_: 
amounts - in one or more of the 10des. 1I 

tt the Quincy Mine offers po ssibilities for fut-uTe exploitut:i.( 
. on a, commercial ba sis". 

Frank CoSch 'arzenberg ,P .E oCh1efmining e.nglneer for Quincy Minlng (.(,,:my: 
tor many years wrote as follows in a letter or January 16,196'1. 

It in my opinion ther estill r ema ins ill the Quincy raine a s LL~:;d.:. 
commercially mineable' copper rock in pillars D.ml undevelu:)cu 
lodes as bFls been mined in the 99 years the mine \"J.:.IS worb .. 1.,' 
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" Ilr. J.lenier I 
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P~eas. return thia 
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letter ~.ea~sooD as ,o8s1~el. Make 
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September 11, 1970 

.. --... ~ . --, 
ky ho~e work is finifted up to the point of H very c1o~e ert1v.Qte 
of the co!:t of rehabilitatine nua.ber 6 eno nu~cer 8 !ihaftr of the 
~uincy ~1nes .nc the construction and equ1pp1n~ both with ~hst is 
needed for 2,000 tonE per day rock hoi~tin& froFl eaoh ~haft. 

~y fi~ures .re ~afed on the assum~tlon that the rrinc ore-~tor~ ffileht 
war.t the Qji!1.es to be eQul pped for full :--1"odu('tj on rl~ht fTmr. the 
rtart end that all eouipment· be PU?'Ch8~~d new. It 1~ al!=.o bc'i~ed on 
contractors p~ice~ for all work dnne 1n ~repirl~g the ",lne~ for 
oPeration. ('1\'0 llsed 120 ton die~el ~witch1n~ loco~otlve~ B:""e 
included.) 

A lar~e alr.ount of Itloney can be sAved by havlne 1[11ch of the rehabll1-
tatln~ of the sl~rtp done by mine employee~ who are e~perienced in 
tlr..bc"!'lnt· ane electrical and meehanicBl wo"k such n~ fo:":' pO'ile~, 
l:~hti~, and air .nu water plU1r.bing. Ve"'y eooc u~cd equi~mcnt r:ould 
al~o ~ave ~ome coney. 

My figu!'e~ include the cOli~truction of 4 rr,ile~ (If rnl1::ooac nceded to 
rhip :' oc};. to the C&'i! Ahlc.eek ~tarr;!, mill vi a the f 00 Line PoE ilr-neC 
(about is rr.11e~) CoiCld tile UJl railroGid (about 7 miles). 

,1. ccntin.,;ency fUlH; of ~ ::JCO ,(Joe. 0(; i~ tll~o in('1 D0 ed .fo:"" lmfore ~f":~n 
co~t[, :~&ll eGu1p~ent and inflation between new ond th~n. 

All Jr.y tln uu.btrs" are sub~: tanti8ted by quotat:on~ f!'or. ccntrr:;cto:"'f: 
or sCf;pi.it;rs. 

Inc .... uded is la C;ewil1.erin&; U.P. Fower Co. electric power chc·r,e of 
~500,OOO.OG for pUl&.p1n~ out the 2 billion ~allons which are probsbly 
now 1n the ~nes, 1nclud1n~ the 150 ~111ion callons of watEr which 
will co~e 1n durin~ the two year~ of pu~p1n~. (Go~ fueled die~el
electric power at ~250,OOO.OO.) ~e fi~ure that only th~ 46 lower 
levels of the ~ines are flooded. 

I believe that the Quincy n:ine~ ::hould have the1r own r.-,ana~: elr,ent 
1n order to assure that hi,h quality labor if eltployed there, in~tead 
of havin~ to take the lI~econd teaJfl". The !incce~s of Quincy depends 



Dr. WilliQm A. Krivsky -2- Septecber 11, 1970 

on wo!'k efficiency unoe:!'"r.rounc a~ well as upon good eouiPllent. 
There are sorr.e very good r::en available to whoever operates ~uincy 
including a top f11~ht ~:eolo~1ft--mlning engineer Qnd 8 Jl'jQll for 
Furface ~ena~e~ent who 1~ ope~~tion wise and COft con~ciou5. 

My nu~be:!'"~ total ~, 13,OYi-,5.20.00 (thirteea r".1l1ion, a8v.ateeft(thOUSQAd 
r1ve -hnridted an~ : twenty dollQrs) 

J::C c·. Foley 
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Septembet 12,1970 

Hoistin~ eqUipment, arushersJskips etc. --- $7,04',57Q 
Mine coll.r Qnd shQft rehQbi~itQtion ------ 2.650,000 
Compressors, drills, drill shop ---------- 737,000 
bhQft ti~eer( western fir) ---------------- 670,000 
faUtt"la4der,"'(r-l','0«) feet) --------------- 19,000 
Sk1p r811s ( '5 pOUAd) ------------------ 170,000 
Pipe (~8ter, Q1r ) ------------------ 190,000 
Pipe fitt1n~s --------------------------- 7 700 
Pumps ( dQy to dQy dew8ter1n& USKD) ------- 20;000 
MQch1ne shop ( bu11d1n~ repairs, used equip) 100 000 
RailroQd: trsck by Soo L1ae --------------- 17Q!000 

Diesel swith encines .( two,used)- 70,000 
Dewateri~: Pu~p 8.d platform ------------- . 20,000 

Labo~ , two years ---------- 120,000 
Electric power ( D.P.P. Co.) -- 500,000 

ExtrQ hoistinc . rppe (10,000 tt) ----------- 28,250 
Contincency fund -------------------------'11f~8:ii§ 

.., :) . 

\~ , .. 0'> 

\ .. ' 
., 

• rock cGrs w'uld be leased trom Soo Line 

Trucks, bulldozer,snow reaoiQl . equlp~eDt available 
fro~ Quincy Minin, Company -- free of char~e 

There is also some useQble ~1ne equip~ent such 83 $20,000.00 
she2ves. 

I I 
• ~r 
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~UINCY IlINING COMPANY Aueust 10,1970 

Mine w&ter -- 8&iled and pumped ~urine 1919 

NO.2 shatt bailed 
No.6 •• " No.8 " " 
No.6 " pumped 
No.8 " tt 

No.8 drink_ter II 

140.9 drinkwater , tt 

3,737,000 
5',231,000 

11,642,000 

14,880,000 
13.140.000 

2,737,000 
18,250,000 

cal. 
" 
" 

eal. 
" 
" 
" 

total eal. 69,617,SDQ 
bailed 20,610,000 
pumped(8st)49,007,~ 

20,610,000 ea110ns 

49,007,000 eallons 

69,617,000 callons per YI 

The mines have been closed tor 25' yea'rs, theretore, 1t water 1s 

not leavine the mine at some point down deep there is,a. of noW 
about 1,740,000,000 eallons ot water in the mine. ~ It it would take 

two years ot pump~~ we must add another 150 million eallons to 

the as ot now total to have the mine ,dry &t the bottom ot 16 and 18 

shatts.---- At comparatively little cost,minine .auld be started 

in the upper .round throueh 12 shatt ~on& before deep minine is 

•• underway throueh 16 and I 8. 

The above tabulations were taken trom 1919 records kept by ~ 

Quincy min1ne eneineers.(Ray Armstrone, I think) 

•• Note. Mineral1zation ot the Quincy veins increased with depth in 

the northerly direction. Richer' 1n the uoper levels in the southerly 

end o,t the veins. The upper levels ot '2,#5',#7 should be reworked 

and pa~a1le1 veins m1ned from '2 shatt. , J.F. 



COPPER INDUSTRIES DEVELOPMENT 
DOLLAR BAY, MICHIGAN 49922 
Tel. (906) 482·2372 

December 10,1970 

Mr. Howard Lenier 
Essex International 
1704 West Grant ~oad 
ZU8on, Ari~ona 85700 

Dear .IllLr • lenier: 

BOARD OF CONSULTANTS 
Herman Gundlach-Gundlach Construction Company 
Gunnar D. MilIel'----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. WylJi;s Seaman-Geology 

§% 
GEe 1 6 \91 0 

R E,CE,\'J€' O 

Enclosed herewith is some information which could be helfnl 
to you. Brin, it with ypu when you come, if you come,to 
Houchton County_ If pu dont come please mail it ba«k to me. 

Please write or telephone tellinc me when you will arrive. 
I will met you at the airport. 

F 
MaynardfAyler 

1315 Normandy Road 
Golden 
Colorado 

Telephone 238-a063 
2063 

Am lookinC forward to meetin, you. 

/ 



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 (312) 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 wi 11 be glad to initiate discussions with Essex. I am to write 
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 
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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 advi.sed that the ammonia 
leach plant for scrap processi.ng 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 
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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 



Mr. Richard N. Spear 
Universal on Products 
C&H Operations 
000 Northv-lest Highway 
Palatine, Illinois lr (1 C ('1 

Dear Mr. Spear: 

-----.-----~-----.----,-------
1704 W. Grant Rd. 
Tucson, Arizona 

December 3, 1970 

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 cmd processing 
facilities in upper Michigan. 

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

HL:td 

cc: P. W. O'Malley 

Very truly yours, 

ESCEX INTERNATIONAL, INC. 

Howard Lanier, General Manager 
Copper Operations 

Essex International, Inc. 
1601 Wall Street 
Ft. Wayn" Ind. 46804 



November 16, 1970 

CALUMET & HECLA 

Contacted WHltam (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 regardi.ng 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" bHlets. Their nominal production 
rate was 1.4 mtlUon 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, 
n li.nois. The Evanston, n Hnois number is (312) 869-5900. (In 
call ing this number we were referred to (312) 792-3344 in Chicago). 
In addition to the mine and fire eefining 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 -t 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 wri.te 
a letter to him con"· rming our telephone call stating our interest. 

H. Lanier 



Novembe r 16, 1970 

CALUMET & HECLA 

f£lIM~ 
Contacted William (Bill) Jones, presently with Harvey .... 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 
fi re refining and casting 8" billets. Thei r 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. 

C&H has been acq~ired by Universal Oi #o';{,~ts. I plan to con
tact Mr. RichardvSpear". , Mr. Spear is the Executive Vice 
President in charge of the C&H Operations. The Evanston, 
Illinois n~be r is (312) 869-5900. (In calling this numbe r we 
were referred to (312) 792-3344 in Chicago). In addition to the 
mine and fire refining plant they had an ammonia leach system . 
that was used 0f't scrap. 

~WYr4 



November 16, 1970 

CALUMET & HECLA 

Contacted William (Bill) Jones, presently with Harvey F~rer 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 mi 11 ion pounds pe r week. Pe rsonne 1 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 t (312) 792-3344 on Chicago). 
In addition to the mine and fire refining plant they had an ammonia 
leach system that was used to upgrade scrap. /I~_ g~~ () 

.t..tf "~(I? 1<0 ?=- ~ o;''ll ) 

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. 

H. Lanier 

cc: P. W. O'Malley 
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Memorandu.m from ... 

HOWARD LANIER 
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COPPER INDUSTRIES DEVELOPMENT 
DOLLAR BAY, MICIDGAN 49922 

Tel. (906) 482·2372 

Dear Paul: 

I 
1/21/72 

BOARD OF CONSULTANTS 

F. C. Schwarzenberg-Mining Engineering 
William Langdon-Mine Construction 
Wyllis A. Seaman-Geology 
Raymond Gertz-Metalurgy 
Paul D. ~imball-F1nancing 
John FoJey-Industrtal Development 

It just occured to me that you might wender why Calumet & Hecla, 
now Universal Oil i' roducts Co.,or t he ~ui ncy ]#ining Company did 
not acquiee the Arcad'~n and Frankli n Jun~or mines. 

Thepnly reply I can hor estly make is to make reference to the 
histories of those two companies. Ueither are in good character. 

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

C&H also owned the rod mill and wiee mill , ( Foley Copper ~roducts) 
in Dollar Bay. They acq uirecl it with the l'~Cl'ack & Osceola sines. 
They shut them d.own and sold them just one year befmre Anaconda built 
a rod mill neal' ~utte and bought a couple of wire mills.Foresight?~~?? 

With this kind of record it is now wonder that they i gnored what is 
under t heir nose. 

Quincy changed from an expanding copper producerJup to 1914, into 
a ' dairy'operation whic h believed i n ~~e~ing the cows but not 
feeding them. Quincy has some very good unmined mineral just west 
of the Arcadian and Franklin Junior propertmes. I~ also h some 
scavaging copper in the IDpper levels of all its shaifts. I 

t/I~ 

P.s. 
Russell Hoyer and Bill Veeser the ~resident and Vice ~resident 
of the Upper .Peninsula Power C9mpany have taken on the resppnsibil~y 
of raising the localshare (10%) of the $185,000.00 it will take to 
pump out and recondition the New ~altic shaft. We are already work.ing 
on Uncle Sam for 80~ and on E.I.lnc. for 10%. 

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

J1: 
Ideas and opinions expressed in this letter are those of its writer 



COPPER INDUSTRIES DEVELOPMENT 
DOLLAR BAY, MICHIGAN 49922 

Tel. (906) 482·2372 

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

Dear Paul: 

BOARD OF CONSULTANTS 

F. C. Schwarz enberg- Mining Engineering 
William Langdon-Mine Construction 
Wy!lis A. Seaman- Geology 
Raymond Gertz- Met alurgy 
Paul D. Kimball-Financing 
John Foley-Industrial Development 

I spent over a year researching old rec ords and reports to put 
this brochure together)with the aid of Frank Schwarzenberg and 
Bill Langdon, the U. S. Bureau of Mi nes and the Michigan Department 
of Natural Resources. The old books from the old Calumet & uecla 
librrary were very helpful and accessable)now that they are in the 
lilibrary of the Michi gan G:ei!:Jhnological university at Houghton. 

There is no one left at C&H who knows anything about anything and 
they would not tell ffie any of it if they did. Neither C&H nor Copper 
... ·ange wants competi tioD for mine labor corfJ ing into IItheir" lahor 
mar ket. Whi t e Pine ( Copper Ba 'l:1ge) ha s about 300 :5furame(t!.::C&H men who 
are ridIng a bUs,round trip, more than 3t hours per day. ~heywwill 
quit~ at the first job opaaing back i n Houghton County. 

There is no mine knowled geable men left at Mich. 'I'ech. there has not 
been one for twenty five years or more. The head of the · s.tDfi <i:a glee!17'Ei tr-cn 
~±ningl~epartment has had two years experience as a safety engineer 
and two year s a s a pump man. He knows nothing unless he ha s a book 
open in fr ont of him. 

I have told you the abqve so that if you want opinions·other than 
OUE, you had best send/ mining man up here to study the geological data 
available. '"' 

I call your a ttention to Wyllis Sea man 8s letter, obrpehere page 19. 
Also study carefully the data on pages 18 through 33. 

It is our belief that the Arcadian mteral lands can produce 75 million 
pounds of copper ner year forover 75 years. AT A PROFIT • 

SinueJ'elY __ .J;:.L ') ct-t;~< .. 
Jack Foley / J 

P .S. Calumet & Hecla will be operating agin wi thirL ,three years. 
T ey first got rid of their union and their ol~~n and now they 
are scraping all. their antiqauted equipmeny .... here will be a new 
milling and refini ng complex right at their mi nes • 

J . F . 

Ideas and o.pinions expressed in this letter are those of its writer 



PREFACE 

I~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 assi-s tance. 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 quality and shape. 

And now we corne 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---#l. 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. 

r 
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. C. P er Exploration lice 
Tucson, A r i z. -AP- 'Four I stances confronting the copper Cerro Cor p. district chief 

co~per cO?1panies with explo- industry is the reason for this Thomas W. Mitcham said the 
:atlOn offices here are red~c- cost reduction effort" Bauer entire exploration department ' 
1 n g or completely shuttmg . ' 

I down their exploration staff 'said. of the firm is being phased out. 
work because "times are tough Anaconda's exploration He said the exploration depart-

, in the copper business." staff will be' cut in half, said ment employed 50 persons, in-
Kennecott Copper Cor p., Robert Weed, head of the pri- eluding 28 geologists. 

, Anaconda Co., Copper Range mar y metals division head- Mitcham 5 aid the curtail-
, Co. and Cerro Corp. revealed quartered here. . , 
, the economic moves Friday. James Richardson, president men.t even. meant ternunatlon 

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. 

of Copper Range which has its of his own Job_ 
principal mining interests in "The popularity of mining is 
Michigan, said the firm is con-I going down because of the un
solidating its expl~ration ef- realistic environmental regula
forts in 0 n e 'Small office in , tions that are being proposed 
Denver. He said the firm has \ by extreme groups," Mitcham 
had exploration off ices in sev- said. "This influences politi-

"General adverse circum- era I cities, including Tucson. cians." 

The- information in the a bove news relea se strengthens the ecOn
omic position of shaft mining of Michi ga n's metalic copper in 
the iteweenaw area • Here the only polutants arG very minute 
quantities of calcium amd sodium chlorides in the mine waters. 

E-very 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, 
eventaal1y,Lake Superior • All the coppe!' mines of the Keweenaw 
Peninsula,ever to have been operated, if all were operated at the 
saffie 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. 

The tollowi.~ Qo,per ai.iA~ news iAdleates that Aaaconda Co. 
also is ~OiA~ ~ck to old shatt ai_es tore-work them with 
moder.tools a.a techaiques. 

The LEONARD alae was first opened sometime 1. the 1890s. It 
iecame the property of BOSTON & MONTANA thea ot the AMALGAMATED 
COPPER COMPANY aRd is .ow ow.ed IY 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 reop~n. The 
c~mpany 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 Eas~ 

. 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. 

-
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Ma<ehines of this type have been i n use in iron .mining and other industrie s 

for several years. It has now been adapted tp processing metalic copper 

bearing roc}( such as is mines in ~ough.~o~ <~eween~w an(~ .~ so~.tht 8ntonoga!. 

counties, Michigan. TheThr usher 

will take rock of 10" s ize and 

dischArge it at floatat i on t ame 

size , bear ing ~ the Lyery:-finest~' 6f 

f~ne copper , after automatically 

separating and discharging t be 

heavier chunks of copper • 

Daily¥igipg .Ga&ette 
Houghton, .Michigan january 14 , 1972 

Co per research 
showing results 

\ 
( . ~' t>~ 
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HOUGH'rON - I'uiUa,l results 
Ill;re e'll'CO'uz:;a'gi-ng in ~tud'Y of ,t'he 
f<!·a,slbHtt'Y of grLntEng l1a;Live 
copper Of1e 'a'ulr}genollsly, con-
0,1101.«1 by ('he ~I i.clli.g'J n Tech 
1cr1JSi.itut e of M j,]"c·r·all Rc-s.c a,rel! . 

oong1k,mer,a.te ,aM amYlg!1aIoid " 
ores, a ,thfICe~m\)n.th pilot pIa·nt 
tes't wa's foUn. at roe In'sli Lute 
of Mill'&ra,j Re~e.a{fch. The ie~t 
waG under ttJhe direction of John 
W . K~c'k, lil .... IR I'€s€,alrch 
oogin.ecl!'. 

Ke,ck oS'atid the objec,tJi,ves of 
tih-e test We'l'e t{) ()<]:)sClrve the 

., '" 
!~l; _ 

bClha.vi{l,r of .tJhc o'r€·s in the I _" , 
a'ut:oge-o'ous gl'i!flUtl'l'g mhlJ. to f 
de-Lerm:'Ile mw po;wer rcqu:Lreu ", . , . i 

'J1he!re Ot'C'S tr.rl{fiiJtroll'wily ha,ve 
bee'll c'l1lls:bed ~<n ,steam stamps 
iIlmrl g,roU:l1<i in mhl:!.s conLa,i'ni n,g 
ISt~,l ba'hl,~ . Ope'raLion ci the 
stJe,am ISItalmrps w,as cXJpelhS,ive 
due to h i.gh Iaibor a,nd matin
t.ellJalll'CC C{}sts. Also, gr,ndLn,g 
s·beel cOnSUIDoi}lron in t.he hall 
miUs walS htign. 

to do tille grri·ndi;ng. <l'lld to !\:est 
va'rious method!S of removing 
p 1 e c e s of noa.tiv.t' copper 
]i be'l'a~w dming tihe glrdnd~lltg 

'-" .. 
"'/~~'J/t 

jjn o(\luLogenolls gJ[',inld~ng, an 
ore griu <'h itself by the action 
of l'i(){'k tlitrik1ng oiLher rock in 
a tuml)!ilrug mill. Su{:ce""ful 
I3pphcaiUlon of l;h.i~ ,pmccss to 
tlhe bl'ea't me rut of :na·ti ve coppe,r 
ore w{}uLd en,a.o.le a single p.iece 
OIf g'l1ull(lhn:g equi[}me,nl to 
rop1a,ce t'h e s l·e am s,t Q'rn.ps a,nod 

. sever-a,l 5 Latge·s 01 c{Hwcnlional 
grinding, reducing the ,c 0:-' t of 
()Ir-e: iIk"iO'Ces.sir.,g, 

ks the (He iJs gHHtnd 

p.roc€'s's. The te-s,ts ","€~e coo-
chi c be d on 40 toolS of 
cC ilg-Iome'l'oate ore a'ttd 30 tJOIIJ3 ~ 
of :lmy.gd a,Ioid or~. , 

Kc('k repor.l.eu that the test 
1" u 51 U I :b IS weore cnl{!ouf·a,gin,g. 
p {) W e r c'on,<;lumpt1on for 
autogenous g;rJndhl'g wais aob(}ut 
as ex-peeted, and l1h.e rCoCl}very 
Oif coppe,r from the g,round ore 
wa's .at 1ea>:lt equa~ to !Jhat IJb
taimd by trad itional h'ealment 

'.' ) 

l 

. J 

,\r..! 

" I. 
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, 
1. 

:J 

] 
0(': 

j..~ {: 

t 
a'lllog.e-n'ou.slr. jaT ,~e piHCS 01 
·l1ber.a'lOO I1:.Liv,e C G P~~tr \lou id 
be Irelmoved c()llltimlO'l~ly from 
llie c.iJn :ait by fW<j \ i.<Ly con-

ot the orc,~, 

Dr. W. L. F~eyl>er~er, 
director of ~he :.viTU l mtilllte 
of M'lncr,a,l Rc sc,ar'ch, Soaid the 
nl':xt :pJus.e orf tile sLud'y w.Hl be 
to m a1l:c <l mOIre deta U<>d 

, 
" " 

) 
Ct...rt,tr.a,tJiO'n., .aolld fine cOPPCl[' 
would 00 J:-eOOVCR,,€.d b:,' flota,tiou. 

111 onkr to "nd'J! !ill' 

k.d,~;jhjbi:t,y of u" i ll.~ aulO'!,;l'lnol1s 
(forIi'!lrJti.lI}g w1i1!h r'a.( i'V~ ('('I,\X',r 

D'H';~l y~; b or inl}J'(.oved cl.'onorn ics 
and procc',,~·i.lJ'g c{of·jeic'l1cics 
1'(' ul li n:: r!'~m the U:i C 0; 
*'Ii~~()u.s ~din&. 

" ... 
.slii' I-: lt\·I~ING the ulltlJ~e · 

nOli .'; grindin~ (lPCl'dti-.l1l in 

the pilot plant of the lnbU, 

lute of ~lillcral Hc~c:arth :\! 
nlichigan Tedl b lal; tech nj, 
tillU . 'rank lltl1'vea~, 
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Reactivation 
of Mines 
Explored 

Special Correspondence 

'. Houghton, Mich. - Despite 
the fact that not a pound of re
fined copper is being produced 
now in Up per 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 Win 0 n a in Houghton 
Co u n t y, 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 
C 0 u n t y, 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 deepes t mine from which 
copper has been extracted in 
Nor t h America. Neither of 
these deposits is being worked 
now. 

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

Copper Industries Develop
ment has been given the exclu
sive right to mine the new BaI
tic and the new Arcadian 
shafts, both of which formerly I 
were producers. The develop-
men t firm, which has head- ) 
quarters at Dollar Bay, has the 
rights to 4,300 acres of mining I 
property along the Keween: V 

' p,nin"l. cang,. . . '---} . 

\ 
\ 

) 
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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 op.t 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 assets of its predecessor. But once again the main 

Objective was profit through the selling shares and so this company 

had a very short life. In 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, 
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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 follows: "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 anli adit in the "Old 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 Oil 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 

quietly underway in the once productive but long closed Caladonia 

Mine in the north end of Ontonagon County not many miles from the 

Winona in the 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 
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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. 
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Exploration Program 
for 

New Arcadian Area 
of 

Arcadian Mines, Inc . 

• 
It was suggested by Nyllis A. Seaman, 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

e posi ts in the Arcadian lodes were at par \.,i th the average of 

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) 

copper prices. 
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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 IS, 
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 effective. 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. 

Strategk 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 "Vest
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 alterna tive solu
tion is the more revolutionary change to a hy
drometallurgical extracti\'e process replacing the 
conventional pyrometallurgical method. 

"Vith population and industry expansions, 
conflicts for sufficient water to process large in
creases of ore can be anticipated in the \Vestern 
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 tom) 

1968 

United States: 
Total-

High ........... . . } 2.81 
Low . .. .. . . . . . . . . 
(~!edian) .. ...... . .. . 

Refined copper-
High . . ... ... . ... . } 1.96 
Low . , .. . ....... . 
( ~!edian) .......... .. 

Primary refined-
High . ..... . ... . .. } 1.54 
Low . .. . . . . . . . .. . 
( Median) . ... ... .... . 

Rest of the world: 
High .. . . . . . . .. ... } 5.75 
Low ............ . 
(Median) 

2000 

f
H.H 
8.95 

11.65 ) 

{
IO.Ot 
6.24 

(8.1!) 

{ 
7.86 
4.90 

(6.58) 

f54.9 
116.8 
(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-
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TABLE I.-Contingency forecasts of demand for 
copper by end use, year 2000 

(Million short tons) 

D~mand in y~ar 2000 
U.S. 

£nd Ute D~mand for~cast Unit~d States R~st of th~ world 
1968 b3~ 

2000 Low Hidl Low High 

Electrical ~Quipm~nt 
and suppli.. . ... 1.38 8.75 4.60 9.90 NA NA 

Construction .... .. . .45 1.80 1.00 2.00 NA NA 

Industrial machin.ry. 
exc<pt .I<ctrical .. .28 1.00 .80 1.20 NA NA 

Transportation . .... .33 1.15 .60 1.40 NA NA 

Ordnanc~ . . ......... 17 .28 .10 .40 NA ~~. 

Other u~s . ..... . . . .20 .70 .50 .80 NA 

Total . .. . .. . 2.81 7.60 15.70 16.8 34.9 

Adjust.d range 8.95 14.35 ... " . 
(Median 11.65) (l\l<dian 25.9) 

NA Not available. 
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FICURE 4.--Comparison of Trend Projections and Forecasts 
for Primary Refined Copper Demand. 

mand range forecast for the year 2000 is 8.95 to 

14.35 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 im

ported, 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, straight-line 

. 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 reflects 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 

range is nearly five times the 1968 demand wilile 

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 from 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 is 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, ,,,as 

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, Uf"! 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 pri\'ate 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

cial 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 ':I percent per year, the 
growth anticipated for Gl\P. gives a forecast 
base of I 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 3.30.000 tons at the same rate as 
that estimated for GNP, -1 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 transi t systems for major ci ties. 

On the other hand. the exclusion of automo
biles for metropolitan commuting as an anti
pollution measure. and loss of markets to 
aluminum and plastics could reduce demand to 
a forecast low of 600.000 tons in 2000_ 

Ordnance 

\Vorld political instability reqUlnng continu
ing expenditures for arms coupled with arms ex
ports to allied countries could cre:1te 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 ra te of 1.6 
percent. Com·ersely. 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 Coinage 

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 llses. 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 H percent above the forecast base. Con
versely. substitutes could reduce demand for cop
per. The use of credi t 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 
~he 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 fall 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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FICUIlE 5.---Compari50n of Trend Projections and Forecasts 
for Primary Refined Copper Production. 
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FICUIlE 5.-Projected Dome5tic 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 cen ts 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 
efficient 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
per minerals for recovery of copper by in-place 
leaching and improved methods of recovering 
copper from leach solutions will lower the cost 
of producing primary copper . 

FUTURE SUPPLY-DEMAND 
RELATIOl\iSHIPS 

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 
primary refined copper for the period 1968-2000 . 
Under the assumptiolls. 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 i5.4 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 3'10.6 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 
403.5 million tons for the high range and 255.5 
million tons for the low range. 

To meet the cumulative demand for primary 

, . .. ...,. ...... ' ~'r •. 
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refined copper in the rest of the world, there is 

an estimated sUfply of 222.4 million tons availa
ble at a price 0 56 cents per pound in 19G8 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 if 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 

a price of 75 cents per pound would be required 

to enable development of lower grade domestic 

resources to provide sufficient copper to meet the 

constant raUo production. At this higher price 

level, rest-of-the-world supply would be available 

to fill the gap of 28 million tons to meet the 

high range of 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 1,\'iring 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 :md other metals. 

Estimated value of domestic primary copper 

production and demand in 1968 and for the 

forecast range in 2000 in million constant 1968 
dollars is as follows: 

1968 

D<:m.nd " 1.299.8 
Production. const.nt ratio .. 1.017.0 

2000 

Hiah Low 

11 ,790.0 
9.225.0 

7.'50.0 
~.H5.0 

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 or in

terr.uption 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 

percent copper in 1964 to 0.60 percent in 1968. 

Reduction 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 expected 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 lvIichi

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 em'ironment, 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 deseryes the highest order of priority. Ap

proximately I ton of makeup water is required 

per ton of copper ore processed in the concentra

tor and with population and industry expan

sion, conAicts for sufficient water to process in

creasing amounts of ore can be anticipated in 

the \Vestern 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-

ity and aggressive marketing ability of the two 
industries. \Vhile 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, producib~e 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 

consumption 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 co~pletely depleted. 
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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 



I 
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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. 

-MAY 29, 1971-SKILLINGS' MINING REVIEW 



Hining 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 1s 
to that of the Lake Superior ice fields as blown toward and 
shore in the spring. This can be seen and has been studied 
graphed in Keweenaw County. 

analogou.s 
against the 
and photo-

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 resultini in "windrows" of ice blocks, some quite long but only 
a 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 forea 
of the wind blown ice field moving shoreward. 

These long "falilt blocks" of ice are intersected at intervals by 
cros~ breaks where different parts of the block encountered varying 
resistance. 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 ~ feet 

f/.t.. '1e-/dlv0.4. 5 The Keweenawan lava floys are generally parallel to the numerous 
. f Atbrust faults for many thou~and feet, though the faults eventually pass 

into the foot a t depth and also going northHard from Portage Lake. 
A great many of those thrust faults were discovered when the Mich

igan Geological Survey rlid extensive detailed mapping with the added aid 
of 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 ceoss faults. 

The copper and silver mmneralization came UP along some of thesa 
faults and along some porous zones such as sandstone, conglolperate and 
amygdal01dal portions of some traps, especially where the tops of the 
traps were somewhat breCCiated. 

The "spar cr ossings" have been said to "rob the loden, 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 amygdaloidal lode the "spar crossing", such as near # 6 Quincy 
shaft, is apt to have much laummntite, calcite Gnd quartz and little 
else. The laumont1tr:: was tal led "poor spar" by the ~uincy miners as it 
was seldom associated 'With copper. If follovled into the hanging trap 
its character may be four~ to change abruptly within a few feet, there 
the "spar ceossing" is a tlfissure 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 
direttly 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 thosand feet, 
although it may ibe again enriched by other mineralizing faults farther 0 
The Champion 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, bec~use of unfavorable relations to mineralizing caannels. The 
lode was drilled and identified at almost the precise predicted loeation 
and, as expected proved wotthless. 

The copper is especially rich below a constriction in an amygdaloidal 
lode, or below where the dip is locally flattene~ 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. 

,. 
" 



Mr. Jack Foley, 
Copper Industries Development, 
Dollar Bay, Michigan 49922. 

Dear Jack: 

31.4 V10letas, 
Colonia de la Reforma, 
Oaxaca de Ju~ez, 
Oaxaca, M~xico. 
August 19, 1970. 

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 te1egraph--I'd rather NOT, as I have received 
too many telegrams so badly garbled tha t I didn I t know \-,rat they were. 
trying to say. 

'1 

If any cross-cutting was done at the Quincy "into an underlaying 
conglomerate vein in 19Y4 or 1945" it "ras done after my mapp4:ng there 
and I have no knowledge of it. However, the "underlaying conglomerate", 
the # 15 or the "Boston and Albion"congibmerate WAS cut previously and 
a small amount of stoping was done but it was discouraging).)l.ean. The 
same conglomerate was mined rather extensively in the Franklin Jr. mine, 

. farther northward--near or at Boston loca tion. It "las not rich and 
for the most part, I believe, \<t"aS not commercial. That same conglomerate 
was still richer and presmnably profitable much farther north a t the 
Allouez mine where i1: wa s known as the "Allouez con~lomert:lte". There 
may be a profi table stretch of it bet\veen Boston and Calumet, but the 

• I~. . .. richer mineralization seems to have passed into the foot~ as is the 
• usual condition going northward, 'IIi th 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 0 

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 ,~ 
Portage Lake. They seemed to have heen looking for the "Isle Royal l1 _ ~ 
or the"Baltic" lode instead of exploring to see what they actually ~ 
had bet\"een 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 gla4 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 Air Mail, 
which takes a bbut a week, round trip. Hope to hear from you again 
soon. 

Give my regards to Ed Davis. 

Sincerely, 
' -- po 

! I ( I C' .. 1 II --:-< 1/ . ~ , { i \J -[ l~· •. ' . v t 

W.A.Seaman. 
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In the"llliW ARCADIAN" mining ~re .. 
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This drawing shows the continuity of Michigan~s KEWlillNAWAN copper lodes. The 
Copper Rtinge Cp. mines ,if' shown, would be to the left a s would .l!'!!! m- the mine 
in OntonogBn County. The gener~l direction of ' the lo~es is Southwest to No~th 
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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 rea'ching the Franklin Junior property 

line. The mineral rights of the Franklin Junior 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. 

r 
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188 MICHIGAN COPPER INDUSTRY 1914. 

New Arcadian Copper Company. 

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

Although the operations dmilll:hli \\,I'n: J!rp-atly curtailed by the 
war. tIll' riC'Vpj"PH,,·tll w\'rk " '1> 1 .· . . "". 1.'" "Hi n·"'lllt". 

Ttl'" 'Cf • • , '. ·j '..fll.ll{ Uw \' ''~'f \\ ; \., '<l llI ; l\"j tI l tilt: .1l'\, c: lopllH.'nt. of the 
!IC(,W Arcn.tmu lode and consisted of sinking the shaft to the 900 foot 
level, crosscutting east to exi)o:;(~ the lode on two level~, drifting on 
the lode at. four levels and extending fL crosscut east beyond the lode 
at the 900 foot level. 

Engineer Fesing "tntes that the showing of the lode on the 900 foot 
level will compare favorably with any amygdaloid in the district.. A 
number of good 100king ~my~daloids w('re found in the east cro:;scut. 
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 mill trst of this rock ancl the first 
shipml'nt to the Franklin mill will be made early in May, 1915. 

~ew Baltic Copper Company. 

Location of property . EI .. "t of Franklin mine, Houghton (·ounty. 
General Manager: R,)o..·rt H. Shields. 

·No active mining operntions was carried on during the year 1914 

bee:nl>;(' of tlH' Ilni'aI'or:t1llc indllstrial conditions and in order to await 
th(! rl'"lllt,. of tli e dp\'t ·ll)pJnt'1l1 " '(, rk Oll the adjoining New Arcad ian 
property. 

The ver.l· fayorahl<- !'I·.; ,t1t" (If t.he development work at. t he new 
Arcadian have a Dlu,;t illlllort:tll1. hearing on the New Baltic. .\11 the 
north openin~" 011 tlw :\'('\\ . . \rc·adian arC' in p;ood copper ground and 
the drift 011 the ~.j() fl)(>1 Ien.'1 is 11011' less th:m 200 feet. from the boundary 
between tht' two pre'i ,('['I ie;;. Engine('f jo'psinJ,!; states that the X ew 
Arci\,dian lodl' tra \'E'r,.I" t he ~ PW Baltic property .... ,·ith a workable 
length of :d ,ollt ~ , (IOO f' ·I ·t :tlHl that it ('ould 1)(' worked to a depth of 
about 3,7()O fed :It it.; d"ppest portion. Thi" would give the i{('w Bn,ltic 
approximatPly 170 :1('1'(' '; on the lode and nbout ;),OUO,OOO tons of re
cow'rable r'Jck . 

The m:1l1agenlt'lit intl-nlls to expose the New Arcadian lode from 
the surfa('1' at dilr·~rent points by means of pits and cross-t.renelw:< as 
soon as w('atlwr ("Jllditions will permit in 1915. 
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Franklin Mining Company. 

Mine location: Demmoll, HOl12'ht,,~, ('olmh·. 

Superintrndent · F.n..,,·h Hf'lI<i,"''''' ." 

The OIUY pt"lo{ill"{.ion Jurin~ ttl(' )'I'M 1 \1 l-t calnt' from the test stamping 
of 7,324 wns of roek taken from. the new openings on the Allouez 
conglomerate at the 32d level. Preflidp.nt Edwards states that the 
results of this test, taken in connection with the genE'ral appearance 
of the openings since madp., warrant the belief that the lode ran 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 
wt>re in opernt.ion. The rrosscut on the 32d level was adv:lll('f'd 927 
feet eft>lT,' rI~ to the first amy!!:daluid IIndl'r the Houghton ('ollJ!lomerate. 
Besides tli(> \lIo(!Pz conglomerate and the Houghton {'onJ!lomerate, 
six amygJa[. ·i.l t M'(\S were cut III this crosscut. ~UJll!rilltendent 
Henderson states : hilt three of the::;e amygdaloid" wpre ba rl'f'TI , two 
carried copper in ~Jllaii 'I uantiti('s and one shm'it·d mineral ann Vf'1n 

matter worthy of further development. Til!' t 'a . l1m, " &: U('Cla con
glomerate should be reached in April , un5. 

Drifting on the Allouez conglomerate at the 32d le\ .-l wns begun 
about the middle of March. A great deal of inter('st wa" sh.,'l'tn in 
the openi.ngs in the Allouez conglomerate which \Vl:re ma o!~ for the 
purpose of determining the value of the lode as H, whole, wit uout selec
tion in mining or discard from the rock broken. Tlw drift ~ Wf'fe cut 
as wide as the hanging would permit and for tIl(' fir;.;1 lour ruill-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 report.s the results of stamping a::; follows 

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

April ~. 19l4. .. . . . . . .... ..... . i 
April 2.>. IllI .l .........• . . . . . ... , 

. May 10.1014 .. .... .... . ...... . 1 
June 9. 1!J14 ....... ... .......... , 
August 26. 1914 .... . ........ . .. '1 

HOt) ; 
r.31l , 

1.13R ! 
2.195 I 
2,547 

Ifj -,OtJ 

i:d~o ' 
22 .. <;92 1 
48,985 
63,807 

M, ;lS 
,-'!i. i; 
54.38 
411.90 
55.87 

I I Pounds 
Pounds ('op»t'r 
cupper. I ""r Vlu. 

i 
.. ·---··-1---

IL,300 
7.072 

l:l,285 
22,970 
35,650 

16.89 
13 . a 
10.79 
10.46 
14 .00 

1

'1--1--1'--1-

I 7.324 175,!l44 ........ .. 93.283 12.73 

Tailings averaged six pounds per ton. 

r 



Copied From 

Professional Paper 144 

u.s. Geological Survey 

Department of the Interior 

Entitled "THE COPPER DEPOSITS OF MICHIGAN" 
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Arcadian Lode 

The Arcadian lode (pl. 42) was first opened by the Arcadian 

a~d Concord companies, which produced a small amount of copper. 

The most extensive developments 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. 

It 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 (tlGrand Portage ll
) 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 
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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 Copper 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,SOO feet on the GOO-foot level, and the shaft goes down to the 

1,8S0-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. In 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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Copper field 
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 Ibs. 

in 1902; 3,134,601 lbs. in 1903; 2,442,905 Ibs. in 1904; 

2,973,761 Ibs. in 1905; 2,937,098 lbs. in 1906; 2,354,198 Ibs. 

in 1907. field 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 lbs. in 1904." 

In the 1940's, after several years of abandonment, the Isle Royale 

wa~ 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 l8~ 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. 
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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 Ibs. 

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 tai lings 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 l b s. fine copper and in 1907 made 

11,145,220 lbs. 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. 
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COPPER INDUSTRIES DEVELOPMENT 

DOLLAR BAY, MICmGAN 49922 

Tel. (906) 482-2372 

"COPPER IN 1912" 

BOARD OF CONSULTANTS 

F. C. Schwarzenberg-Mining Engineering 
WilUam Langdon-Mine Construction 
Wyllis A. Seaman-Geology 
Raymond Gertz-Metaiurgy 
Paul D. Kimball-Financing 
John Foley-Industrial Development 

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 bu.t on the same 
range. This kind of stock selling is still being used by un
scruplous men. 

Ideas and apinion:> expl'essed in this letter are those of its writer 
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. The rock cominO' from the mines is crushed by steam stamps and 
concentrated, producing" mineral" containing an average of a.bout 
65 per cent copper. In recent years several regrinding plants have 
been constructed for the finer grinding and concentration of material 
that. had previously 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 portlOn of the output is refined 
electrolytically; this consists of copper sufficiently argentiferous to 
make the recovery of silver profitable, and of copper containing so 
~h 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 
tre!'-ted electrolytically . . The average recovery per ton of ro~k from 
which the copper was refined electrolytically was approXlIllately 
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 the district was approximately 10.28 centoS per 
pound, and the average price received was 16.44 cents per pound, or 
an average profit of 6.16 cents per pound. 

Produ.clion of copper by Michigan mines for 1911 and 1912, in pound8, compiledfrom eM 
annual reports of the producing companies.a 

Company. 1911 1912 
CO!t per 
po1ll1d, 

1912. 

Price 
received 

per pound, 
1912. 

Profit, 
1912. 

CUlls ptT 
Poun<U. Pound8. I CtnU. Cml.. pound. 

Ahmeek..................... ...... .... .. .... 1.5,196,127 16.455, 7ti9 I 7. 85 16. 56 ~ . 71 - I 
Allouel.. ..... .. .. .. .. .. . .. .. .. ...... .... .... 4,780,494 5, .';20, 455 I' 13.52 16.318 2.798 
BaltIc .................... .. ................. 15,370,449 13, 373,9Gl 10.94 16.16 5.2'J 
calumet & Hecla .................... .... .... 74,130,977 07,8.'\0,429 : 9.86 16.65 f,.79 ' 
CentenniaL..... ........ . ........... . ....... 1,493, 834 1,7-12, 3:J.S I 13.46 1 10.36 2.90 
~Pion ........................... ...... .... .... .................... .... ...... 15,6.19,426 17,2205, 508 ; 8.88 I 16.16 7.28 '-
-""",Idin S20, 203 1,710,651 i ............ 1 16 .• 94 . .. .... .. . 
Gratiot.... .... .. ... .. .. . .... . .. .. ..... .... .. 7,49014', 2172'0' " 8' ,'186· ",' 9' <7" \" .. " 1'1' .'8'9" 1. " .. 1·6. .. 58 .... • ..... ;.' ; 9" Isle Roy!\le ............. . .. .. ...... .. ........ u , c 
LaSalle.............................. .. .. .. . 280.598 .... .. . ..... 1 ............ 1 ..................... . 
Mass................ ........... ..... ......... 1,326,898 2,0-15.006 1 . .... ... . ... \ 17.02051 .. .. .... .. 
Mohawk ..................................... 12,091,056 1l,9'J5,59~ 10.61 16.08 5.47 _ 
O:i.;eola............. .... ...... .... ........... 18,388,193 IS, 413, 387 lO.36 I 16.52 6.16 • 

~'*~r:;r:::::: ::::: :: : : :: :: :: ::::::: :: :: : : : : : ~:i~~:~~ ~:~;m ...... i:i:75·i ~t.~~ 3.H 
Tamarack .......... ....... .... .. .... ........ 7,494.077 7,908,745 13.15 1 lti.44 J.29 
Trlmountaln....................... . . ....... 6,120, 417 6, USO, 713 11.73 I 16.!6 4.43 

~~:::::.::::::::: :: : :::: ::: : ::::::::::::: t~~;M~ ~:~~:m ::::::::::::I""ifi:300" :::: :::::: 
Wolverine.......... .... . . .............. . .... 9,408, 960 8,3.50, 312\ 8.66 1 15.89 I 7.23] 

Average..................... ..... ..... ............ ............ 10. 28 16.443 6. 163 

. • Since thig table includes mines reponin~ their output both for the calendar and ror the fiscal years, and 
mce some of the companies report the relined copper equivalent of mineral produced and others report 
refined copper, the amounts do not necessarily nsrree witb the tota! or either mine or smelter output. 

• Average includes only mines whose repor t5 are lor tbe calendar year. 

The a.verage 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 
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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 ore handled by the Lake companies is shown 
in the following table. The fi~ures are compiled from the annual 
reports of the companies. .-

Tonnage andyilld of ore milled by Michigan copper companies in 1911 and 191f, compiled 
. . " from the annual reports of the producing companies. 

1911 

ComPllllY· 
Yield 

per ton. 

Poun<U. 
Ahmeek..................................................... 598,549 25. 4 
Allouez ••••••••••.• ••.•• :.................. .•.••••.•••••••. 288,610 16.56 
Baltic.......... ........ .......... .......................... 696,795 22.06 
C8J.umet & Hecla..... . ••...... ... .•... . .••.•••• .•.•.... .... 2,909,972 25.47 

~~::::::::::::::::::::::::::::::::::::::::::::::::: .... ~~:~~ ... ~~:~~ ... 
Gratiot............. ..... .. . ................................ 1,347 10.60 
Isle Royale........... .................... ........ .......... 457,440 16.4 

~.::::.::::::::::::: :.::~.~::.:.: .... :.:::.:: l:m:m li~ 
~~~~::::::::::::::::::::::::::::::::::::::::::::::: !i~:m ~g:~12 
Wolverine.................................................. 401,30R I 23.45 

11112 

Tonnage. 

, 652,260 
333,618 
652,433 

2,806,610 
106.517 
765,306 
176,462 

Yield 
per ton. 

Pcmw. 
25.~ 
16.5& 
20. 50 
24.18 
16.3& 
22.51 
9.80 

531,105 15.4 

132,891 15.39 
787,941 15.22 

1,246,557 H.8 
1,309,2.';3 15. i6 

172,322 22. i& 
421,38.; 18. R 
366,663 19.04 
131,955 9.2R 
1Sl,148 12. T.l67 
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 SOl\th Shore & Atlantic 
railroads. " 

)[OllTAlIl' A. 

The output of blister copper from Montana i4\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 steadv 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. 
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Costs of Re-opening 

The New Baltic Shaft 
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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 
sur f ace 1 ab 0 r - - 5 me n - - $ 3 . 2 5 - - 12 5 day s • . . . . . .. 18 , 50 0 
supervision @ $50.00 per day. . . . . . . . . . . . . .. 6,250 
social security, unemployment, compensation, hospitalization 8,950 

53,700 
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(brought forward) 53,700 

reconditioning supplies (timber, rails, pipe wire, etc.). .~5,9Z5 
hoisting engine and rope for 3000 feet (reconditioned) •..• 9,800 
air compressor (reconditioned) •.•.......•••..• 5,000 
pumps (reconditioned). . . • . . . • . . . • . • . • 4,800 
surface buildings and facilities (temporary) (est) •..•• 25,000 
miscellaneous surface equipment (est). . . . • . •• 5,000 
dewatering mine (4.35 million gallons @25¢ per 1000 •.... 1,088 
contingency fund. . • . . . • . • . • .• • •••••• 15,000 

$185,313 

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 w'age cost would be picked up by the Michigan Employment 

Security Commission's local office. 
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WiLLIS 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 coll.ege 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 Schwarzenberg 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. 
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RAiMOND 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 

C&H 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 FOLEi; 

"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. 


