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An Interview By Henry C Carlisle

His second greot ochievement wos initioted by establizhing ot

Reno Sales’ outstanding accomplishments end contributions have

been mode in two broad categorics; first, in the Field of applied
geology t¢ mining operotions ond, second, in the coordinatisn of
field aad lebaratcry woek dirscted fowards better understanding
and use of geolagical science in the search for ore.

Known as the Father of Mining Geolegy because he developed
principles of observing ond recording geology thot have bescome
stondard in the mining industry, Sales conceived and perfected a
system of precise geological field mapping during the early doys
ai Butte, Montenoa, His emphasis on engineering accuracy in re-
cording geolegical observations and his system of plotting geologi-
cal notes predirced a simple, uniform and concise method of grephi-
cally portraying geological relationships. In the some way thot
good English composition reflects clear thinking, Sales mapping
inspires svund geolegical reasoning.

Carlisle: Reno, let’s start off by asking “When was
the first day that you began working in your pro-
fession?”

Sales: I began in Butte, Montana, on August 22,
1900 as an assistant engineer for the Boston & Mon-
tana Consolidated Copper and Silver Mining Co,
and continued at that job for about a year. The gen-
eral manager was C. S. Batterman, and the mines—
Mountain View, Pennsylvania, Leonard, East Colusa,
and one or two others—were part of Boston & Mon-

tana,

“You started right in the middle of an impressive

string of Buite's well-known mines.

Biifie @ research labsratory dedicated 3 "the principle thotthe—-

study of ore deposits is best accomplished by oction in the field,
supported by techniques availoble through modern laboratory fa-
cilities. His clossic publicotions on Butte ore deposits have provided
guideposts for future opplications of infegrated field and laboratory

methads fo problems of mining geology.
Sales' acconmplishments as a leoder-and teacher have provided

examples and inspiration for a new generation of mining geolegists;
thus, through his own work ond through them, he has made and
will continwe to make major contributicns fo geological science.

Y. D, Perry
Vice President
The Anaconda Co.

Yes, but after a year I got into the geological depart-
ment of the company through Walter Harvey Weed
of the U.S. Geological Survey, Earlier Weed had
hired me as a wrangler to do a little geological work
and mapping in the Neihart District of Montana,
When he came to Butte to continue his work on the
Butte folio, he found me working as assistant engi-
neer and asked the management to let me work part
time for him doing mapping and other geological
work. Batterman permitted the request, so I worked
twenty days a month for Weed, - ’

At that time, the Boston & Montana and some
other companies were controlled by Amalgamated
Copper Co; David Brunton, chief engineer of Amal-
gamated, and H. V. Winchell, a geologist, a program
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of geological mapping was started, Winchell became
chief geologist, and since he needed more men to

~do the geological work in the various mines, he
hired me on Weed’s suggestion, So in November
1901, I went from engineering into geological work
as assistant geologist,

The new geology department al that time was
very small. The only men in it when I arrived were
a draftsman named Al Longley and an assistant
geologist, Fred T. Green, Shorily afterward, the
company added a few more to the staff. We went
along that way for awhile, maybe adding one or
two here and there, I was responsible for the geo-
logical work in the Buite & Boston and the Boston
& Montana mines, a job I did up to the time I became
chief geologist, .

In the meantime, bhetween 1898 and 1908, the
famous Heinze difficulties took place. I got right in
the thick of it when I began to map the geology of
the Boston & Monfana mines, where the froubles
between F. Augustus Heinze and Boston & Montana
were, I became a witness in a lot of court hearings
concerned with litigation over extralateral rights
claimed by Heinze, I have written a book entitled

b4 » Underground Warfare at Butte, which details some
of these iroubles,

But when-you tell me how few there were in the
geological department and then tell me that these
big suits started at the same time, you must have
been an important part of these trials,

No. I wasnt a witness in these early trials, only the
court hearings. At the trials, important men like

witnesses. Among such suits between Heinze and
Bostoen & Montana were the early Michael Devitt
and the Pennsylvania cases, both of which concerned
ownership of veins dipping from one property into
another.

Now, you became assistant geologist in 1901 and
chief geologist in 1906, Is that jumping ahead too

fast?

No. When Winchell resigned in late 1906 to join
Great Northern Railway Co., T became chief geolo-
gist. .

How did the Heinze difficulties concern you per-
sonally.

There were earlier law suits but trouble continued
in the early 1900's over the ownership of ore be-
tween the Butte & Boston and the Boston & Mon-
tana companies and their antagonist, Heinze, There

were apex difficulties, and our company was con-

! stantly being brought into court to be enjoined

. from working this or that orebody.

In most cases where there was an injunction, I was
appointed by the court as the inspector to go under-
ground to see whether the injunction was being
obeyed. I would be the only one who had the right
10 go into the Heinze mines (the Rarus and the Min-
nie Healy were two of them) because I was doing

it under court order. In.a number of instances, I

bodies in direct violation of local and federal court
orders prohibiting such work,

There has never been anything like it anywhere
in the annals of mining history. The events at the
Michael Devitt ‘and Pennsylvania mines are two
good illustrations of what went on during this
period. These two mines abutied against the mines
of Heinze and often their workings were very close
and in some cases connected. In the latter instances,
padlocked iron doors and heavy bulkheads were
erected between our workings and those of Heinze,
who even stationed guards at some of these doors
equipped with telephones to send warnings to the
surface, Often Heinze’s miners would break through
the walls into our workings and attempt to take
over the stopes, High pressure water lines and the
strong odors of burning rubber, leather and trash
were often used by these miners to drive out the
“opposition.” On one occasion I was with an in-
vestigating group when a homemade hand grenade
sent fragments of rock flying in a stope already
filled with the smoke of blasting powder. Tt was a
miracle none of us were injured.

Despite court orders to the contrary, secret cross-
cuts were employed by Heinze's men to reach ore
zones in contested claims, and they would extraet as
mucht ore as possible before discovery, In one case,
two miners in the Pennsylvania mine were killed
when blasting powder was set off to demolish a
raise being driven by my company under a court
order for the purpose of investigating a suspected
Heinze looting operation. Those were certainly hec-

tic days.

-.——Clarence-King--were—brought from the -outside -as—As-assistant geologist and courtinspector, you-were— -

right in the middle of things during this period as
a witness and perhaps as an expert some timé after
that. ;

Well, since I served as the court inspector for the
mines, it always devolved upon me to be a wit-
ness at these injuneiion hearings. As a matter of
fact, these hearings were very Important, similar to
small size trials because we made preparations just
like one would for a big law suit, using mine models,
cross-sections, maps, ete, The unfortunate part of
these hearings was that they were usually held be-
fore the famous Judge Clancy.

Judge Clancy just didn’t listen—he certainly didn't
listen to me when I took the witness stand, He'd
be looking out the window stroking his whiskers
while I was trying to point out the geology on vari-
ous models, When the injunction hearing was over,
he wouldn’t have heard anything. Once in awhile,
he would speak kind of gruffly about something and
then go back to stroking his whiskers and looking
out of the window, paying no attention to what we
were saying. That was the kind of thing we were up
against in presenting a case in court.

Meanwhile, Heinze had been having great diffi-
cully finding enough ore to keep himself in money.
He finally got into bad financial shape and had to
get out of Butte, In 1906 Heinze sold out to John
D. Ryan and his associates, Soon thereafter, Winchell
resigned, and I became chief geologist of the Amal-
gamated Copper Co. This landed me right in the
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middle of all the other law suits—there were quite
a number of them in varicus parts of the district.

Let’s take another tack, First, when did mining at
Butte start? I mean copper mining, not the earlier
workings for silver or gold,

Copper mining started about 1871, By 1910 there
were about 25 or 30 shafts but no new orebodies
had been discovered for decades. They simply mined
down on the same orebodies that had been discov-
ered years earlier,

What would you say was the next landmark in the
history of Butte after 19107

The item of the greatesi importance in Butie at
that time—and for its future—was the consolidation
of properties under the Anaconda Copper Mining
Co. Plans had been made for the dissolution of
Amalgamated and in 1910, Anaconda increased its
capitalization to purchase the property and assets
of other corporations that had been under Amal-
gamated’s control, Into that firm were merged the
Amalgamated Copper Co.,, the Boston & Mon-
fana, and all of those copper companies that had
been associated with and friendly to Anaconda,
Amalgamated was formally dissolved in 1915. An-
aconda was thus composed of all the big properties
except North Butte, the Senator Clark properties,
the Davis Daley and the Piitsmont. Anaconda
bought out the Criginal and the Stewart, two of the
important Clark mining properties in 1810.

About 1914, the geological department fook over

Didn’t the careful geologic mapping that you did re-
sult in finding new orebodies over the years?

The training we goi from such careful mapping—
done for litigation work—did, of course, coniribute
to the work generally, The litigation was fine back-
ground because the geological work taken to court
had to be done carefully. When you get on a witness
stand you had to be sure that vour geolagical notes
were right, and correctly mapped.
f

Isn’t it true that by 1912 much move ore had been
found in Butie, something you and your company
have been doing more or less every year gince?

Yes, that’s true on both counts. From year to year,
especially in more modern times, much of the ore
has come from orebodies unknown in earlier days.

That shows that the geology department was busy.
Well, we tried to earn our keep.

In this period, you sturted to take many interesting
trips, one of which was to South America in 1916,
What can you say in general about that visit?

It was to examine several properties. On the trip
came our Anaconda president, B. B, Thayer, and
L. D. Rickets (a well-known engineer), Will Braden,
Ira Jorelemon, myself and Tom Hamilton, who had
had charge of some of the field work down there. We
looked at our different districts: one was at Corocora,
Bolivia, and the others were in Chile—Potrerillos,
Los Bronces, Lo Aguirre and the Africana proper-
ties,

the,dey_elopment_wor_k—in—the—Bu-tte—disi—rict:—UpfuntiI
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that time all I did—all any of us did—was to map
the geology. We hadn't gotten to a point where we
had anything to do with the direction of operation
or the direction of the development work, even a
cross-cuf. But when we took over, no cross-cuts or
drifts in the Anaconda mines were run without our
permission,

When Anaconda grew through those mergers, you
were its chief geologist, a position you held until
1948, when you became consulling geologist, How
had the steff grown by 19107 You only had about
two men when it started, besides yourself,

I would say that there were probably fifteen geolo-
gists, but when the engineering department was
taken over by the geological department, the chief
geologist was also the head of the engineering de-
partment and of the sampling department.

I've heard it said that the tremendous amount of
litigation in Butte was the cause of the discovery of
many orebodies,

No it wasn't. The litigation was over orehbodies that
were already known and being mined, I think I can
safely say that the actual development work done
for litigation purposes didn’t find any more ore, It
might have helped develop a vein, but not in the
finding of new_veins or new orebodies.

Did you go to Chuquicamata at that time?

We stopped at Chuqui just for one day and went
over the surface, Mr. Bellinger, the mine manager,
showed us a lot of mine cross-sections and then we
went on, I certainly didn't think at that time that
Anaconda would one day own it,

What was the result of that trip?

We turned down the Corocoro district, but as a re-
sult of our examinations we purchased Potrerillos,
which later became the Andes Mining Co., and the
El Salvador praperty.

What happened at Butte in the next few years-—say
from 19167

At that time there were quite a number of proper-
ties operaling besides Anaconda. There was the
Davis Daly Copper Co., the Balaklava Copper Co.,
Alex Secott, Butle Superior, North Butte Co. and
Pittsmont. In some cases we got into apex difficultics
or controversies, particularly with the one called
the Pilot Buite, and also with the Balaklava., In
1825, we got into an apex litigation suit with Senator
Clark. However, the result of all of this was that
from time to time Anaconda acquired these various
properties in dispute, sore of them very important
—the Davis Daly, the Clark properties, and others:
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It might be said that the lawsuits did the company
good rather than harm.

In a way, that’s true, Some of those didn’t do any
harm, and did help to.clear up the district by get-
ting the mines under one control, which was so im-
portant. The difiiculty in the Butte district was that
the veins dipped down from one property into an-
other. Some of these veins, in fact, did not appear
except at very deep levels. Thus the apex of the
vein might be on one properly, but its actual dis-
covery would take place under another property.
It was impossible to operate them because it became
impossible to decide which company should mine the
ore, Trying to demonstrate in court who owned one
vein or another became absolutely impossible, Any-
way, nobody would know who'd win since it was
impossible to forecast the court’s decision. Those
were the problems that made it necessary for the
Anaconda Co. to consolidate the properties in 1910
and later,

I understand that you went to Poland about 1925,
and that the company took over a lurge operation
there. What are the details on this?

There were two phases. I went over to report on the
mine and Fred Laist went over to report on the
smelting operation. We spent three weeks there.
This was mainly a zine mine but with some lead. The
orebody had been in controversy, and at the end of
World War I, the politicians put the German-Polish
borderline right through the middle of the orebody,
giving part of it to Germany and part to Poland.

Up to that time, didn’t they have a relatively large
sulfide reserve?

No, and what they had was not too well drilied oul,

-You see, there was only one decp drill hole’ there

when I arrived—the others were 21! shallow, going
down through the oxidized ore to the sulfides at a
very limited depth. At this time, we set'up the first
real geology department at Chuqui, and I brought
Walter March in as the geologist.

I know that when you were there in 1930, no sulfide
ore was being mined. Now, 30 years later, they're
mining more and more all the time, When did the
sulfide operation really start?

The plant was completed about 1954, and since that
time sulfide production has been much larger than
that of oxide ore,

Can you name any important events or features of
the Butte operations which were veally landmarks?

I think I can. As the Butte mines grew deeper, it
became extremely diffieult to operate in the deep
zones where the temperatures were great., The de-
velopment of electric power in Montana made possi-
ble the supply of air necessary to work in these deep
areas, Another important eveni was the consolida-
tion of all these properties into one company, elimi-
nating the continual ownership and apex difficulties
caused by many separate companies.

Well, don’t you think it’s fair to say that there was.
still another factor of great importance—the de-

There’s o question but that the poliliclans knew
what they were doing,

Incidentally, the German owners of the mine had
greal faith in German geologists, and once when 1
couldn't find any literature about the depesit, I re-
quested a German geologist to help me out in de-
termining the geology. Three geologists came down
but I soon found out that all three were syngeneti-
cists. They were no help at all. i

After we took over the operation in Poland I made
three trips back there, my last one in 1937,

In 1929, I believe, didn’t you make another trip to
Chuqui?

Yes, Anaconda had acquired the property in 1923,
but in 1929 I found out that there had been no
geological work done at all on Chuqui except brief
reports by Waldmar Lindgren, which I helieve he
made for the company. It was decided that I should
go down there and make a detailed study and geo-
logical map of the pit and orebody, which I did in
1930. That was one occasion, incidentally, where
some drill holes were very fortunate because the
geology was apparently not understood by anybody.,
I concluded that the western area of the so-called
mine had great possibilities, so 1 had some drill holes
put down there. The result of that was to add, as I
recall, about 200,000,000 tons of sulfide ore assaying
2.75¢ Cu to the known reserve,
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velopment of the geology department of Anaconda?

Of course that might be presumptious, but I know
there are others besides myself that felt the geologi~
cal work was another very important factor to the
maintenance of Butte’s operations. I probably should
point out here that the geclogy department at Butte
—more precisely, the Geological Research Labora-
tory, founded during my years as chief geologist-—
also played other important roles in the fortunes of
Anaconda. To cite but one, this laboratory has con-
centrated greatly on the study of the nature of rocks
outeropping over orebodies, and this Information
proved vital in the discovery of EI Salvador in
Chile.

I know something else about you, Reno, which you
have not mentioned, You received the Penrose Gold
Medal from the Society of Economic Geologists; you
received the Eggleston Medal from Columbia School
of Mines, and the D. C. Jackling Award from AIME,

We haven’t said anything here about your earlier
years but you were born in Storm Lake, Iowa, and
brought up in Gallatin County, Montana, You grad-
uated from the Montana State College in 1898 and
then went to the Columbia School of Mines in New
York, where two years later you were awarded the
E. M. degree. Then on August 22, 1900, you took
your first job,

Reno, I thank you, I think that yow've done a job
of putting Butte on the map. W E
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