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THE PROBLEM

Alaska, as has frequently been pointed out, has an-area of 586,400 square
miles, equal to about ore~fifth of that of the continental United States, but
according to the cernsus of 1940, has a_t¢pg; population of only 72,524, after
three~quarters of a century of American occupation following nearly one and
a half centuries of Russiali, ' Of the present populatien, approximately half
is still composed of hative races, Esquimo, Aleut,.and Indian, with a low
standard of living ahd limited buying power,. The white population is increas-
ing but slowly, despite thé unhdoubted wéallh of naturel, resources in the
Territory. : vt o

LRI RN

-~-~*'P6pu1aﬁi6ﬁ_%§5thliﬂ Alaska

P e

Race 1188077 1890 T 1900 1 1910 1 1920 | - - 1929 1939
Whitewsess | 4307 4,303 30,507 36,4000 27,883 28,640 39,170
Aleutesees | 2,1450°77968)° ° 1 L,49) 2,942 Inc. in Indian; 5,599
Esquimocess (17,617 '12,'781;)3'29,"53:6 12,6521 13,698 19,028 15,576
Indian.... [11,4781°9,522)0 """ Q1,188 9,918 10,955 111,283
Other,e... | 1,7560 4,218 *"°3, 51,912 625 595 655 896

Total [33,426131,795 | 63,592 b, 356 55,036 59,278 724524

..........

PP A S

As was true of most of the States west of the Mississippi, Alaska pio~
neered by fur trappers and gold mihers, ' Since it came into American posses—
. sion its furs and fish have’ added more than a billion dollars to the national
wealth and its mines moré than three—quarters of a billion, the latter mostly
in the form of gold, In the yéars iimediately preceding World War IT the
Territorial fisheries weré'yiéldihg approximately, $60,000,000 a year, the
mines $24,000,000, and the'fur tradé 2z million, yet the total population has

............ kW o b

............ + a v vt

Consider, by way of contrast, dértain of our ilesterp States which in
general topography, climate, dnd chidracter of resources are not entirely
dissimilar, lontana mdy appropriatcly be taken as an example. This State
has an area of 147,138 squaré miles of mountain and plain and in 1940 had
a population of 4,150,003, It also'wa{‘pioqeered by fur trappers and gold
miners. The fur traders were followed by cattlemen and farmers, and the
gold seekers by miners of copper and other base metals, Smelters were built,
power was developed, roads and railways were constructed, and industries in
wide variety were developed. Between 1870 and 1940 the population iricreased
from 315,358 to 4,150,003, and a great State having a soundly based and bal-
anced economy has been developed (see figs. 1 and la)e T
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A similar story could be related of Colorado and other Western States
though the parallel with Alaska would be less close, primarily because of
climatic differences, The settlers in each of the States had, however, to
overcome the effects of distance and isolation, From the point of view of
time of travel necessary, Alaska has long had the advantage, since its con— .
tact with its principal market center, Seattle, has been by ocean steamer,
whereas’ iontana had for many years to.depend on slow-moving covered wagons
to connect with Chicago. Actually the first machinery to work the mines at
Butte was hauled in on oxcarts, and the first shipments of ore were trans~ . -
ported -to railhead by the same means of transportation, From railhead they
made ‘the further long journey by rail and ship to Swansea, 'Jales, yet liontana
has developed at a rapid pace and Alaska has not. -lWhat does liontana have
that- Alaska lacks? - - ! o

Probably the first thought would be climate, but the differences are
not as great as commonly supposed, Any country as large as Alaska is bound
to have a wide variety of climates, They range, for example, from a winter
low at Sitka which corresponds with that at Meridian, Miss., and Tallahassee,
Fla,, to a pinter temperature in the Tahaha Valley which is approximately
the same as in Yellowstone National Park. The high and low extremes in the
Matanuska Valley correspond fairly well to those in northern Minnesota and
parallel latitudes west, In central Alaska the winter and summer temperatures
similarly compare with those of North Dakota and northern Minnesota. The most
significant climatic difference is the shorter growing season in Alaska. This
is somewhat ameliorated by the greater nurber of daylight hours in Alaska's
surmer time, While the winters over much of the Territory are long and severe
in the interior and on the Arctic coast, southern Alaska has a year-around
climate 'that may properly be characterized as mild, Certainly the climate
over ruch of Alaska is not more unfavorable than in large parts of the United
States that have been pioneered and settled without undue hardship,

If climate is to bear any large part of the blamec for the slow develop-
ment of Alaska, it must be coupled with the fact that American life in recent
years has become so easy that we do not have the same proportion as formerly
of hardy pioneers willing to endure hardships in order to secure land and
make homes of their own, With the great growth of industry, the avenues of
opportunity have so multiplied and diversified that the ma jority of our people
no ‘longer live on farms, and the farmer's boy has now a wider choice than to
follow his father in clearing a tract in the wilderness or breaking original
sod on the prairies, ¥With this change has come a lessening of attachment to
the particular locality in which each of us was born and where each passed
his early years, Tle have, as a nation, bocome .detached from our home local-
ities as well as from our parental vocations, ilhile this has strengthened
our nomadic instincts it has dampened the ardor to win a home from the
wilderness which was the dominant motive in the spread of our people from
the Atlantic to the West coast., This is probably a factor, possibly a con-
siderable one, in the slower movement of population into Alaska than into
the Western States settled earlier.

There is plenty of land to be had in Alaska, though it is of unequal
value, as is true elsewhere, It is sometimes charged that it is locked up by
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the Government and unavailablé to settlers, a charge not entirely sustained
by examination of ‘the figures. It is true that more than 98 percent of the
area is still in the harids of the Federal Government, It is difficult to
obtain an exact figure of how much land is really still so held since, to
cite one difficulty, unpatenteéd mining claims, ‘5o long as the miner files

the necessary annual affidavits as to assessment work (which by no means
always reflect the true facts), are withdrawn from-entry by anyone else and
even from resumption of ownership by the Federal Government, so that Uncle
Sam is in the strange position of not always knowing what land he owns and
what he has sold or given away. However, of the total adreage in Alaska

less than 15 percent (53,&90,&14) at the cond of 1936 had been reserved for
any public purpose whatevers Nearly 325,000,000 acres wérc then still un-
appropriated and unreserved, The figures for today probably would be slightly,
but only slightly, different. During the war several large temporary re-
serves have been created, but it is not expected that much if any of the land
so covered will be’permanently held, In addition to the 53,000,000 acres
reserved by the Federal Government, 21,455,209 acres have been given to the
Territory, mainly -to'support schools. The Territorial title to this land
attaches as rapidly as surveys covér it, Obviously much the larger part rof
the Territory is open to settlement «inder the general land laws, and included
in this open land is ‘much that is good for one purpose or another.

Since this land’is available in quantity and the natural resources of
the Territory are large and varied - as they are ~ and since the climate does
not differ greatly from that in areas we have already pionecred: and settled,
and access 1is at least as easy as it was to the Far West when the long immi-
grant trains wound théir way into and across it, the questicn remains as to
why Alaska is filling up so slowly. ‘

There are undoubtedly many reasons, and the final ahswer lies ih a come
bination of them rather than in any one. The major reason probably is to be
found in the change that has taken place in American life since colonial days.,
If, when the stream of settlers moved west across the Appalachian licuntains,
there had existed in New England and the Atlantic States the numerous oppor-
tunities to make a living and get ahead by going into industry that now exist
in those'areas, pressure of population on land Wwoild hardly have been felt,
and it would have been only the spirit of adventure that would have called
men to face the Indians and other dangers in the lands beyond the mountains.
In those times, however, cur FEast had only been industrialized to a very
limited extent. Agriculture was almost the only industry men there knww,
Now, vastly more men and women find a livelihood off the farm than on it and
feel no necessity to move far away and. endure unaccustomed hardship to secure
land on which to raise food for themselves and their children, Despite peri-
ods of depression when, for some reason or another, thousands are thrown out
of work for a time, there is no major permanent movement back to the land and
no large migration, When the Okies'swarmed into California it was'in search
of jobs, not of land. As 'a matter of fact, the larger part of those unemployed
in business depressionshave been so conditioned by their life, as units of -
industry, that they are not prepared to profit from the land, even when moved
onte it and providetl in advance with facilities and help which were #inknown
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ta their pioneer ancestors. The history of the liatanuska settlement proves
this abundantly. There most of the settlers originally moved in by Federal
aid hdve drifted away. The present flqurishing community is made up of
successors - men who came of their own-initiative, The early experience of
the Reclamation Service, and indeed of many:efforts in many parts of the
world to give to misfits in the cities qpportunities on wild. land, prove
clearly that such artificially stimulated migration is no sure method of
inducing rapid and successful settlement. Ien who for one reason or another
make a failure of life in an environment with which they are familiar do not
often make.a success in one of which they know little or nothing. It takes
more than land, barns, and a few animals to make a successful farm., The mow
tives which, through so many years, led Americans to move farther and farther
west from the seacoast strip they won in Colonial days and-to build up, one
after another, the magnificent:States of our West, no longer dominate American
life. The pioneer instinct has changed form and the frontier that attracts
young men today is not gsographic but industrial, If, after the Civil ‘jar,
jobs at $5 per day and up had been available in the automoblle factories at
Detroit, few indeed of the returning soldiers would have homesteaded and
fought grasshoppers and prairie fires to win even the rich corn and wheat
lands of Kansas and Nebraska, It is in these psychological factors that much
of the dnswer to Alaska's puzzle lles.

Economics, however, as well’ aq psychology enters into the problem,
People must be able to make a living, or they cannot remain in any area,
Practically, too, they must have or think they have a chance to better them-
selves by emigrating, or they stay where they are, Subsistence farming is
not an attractive occupation, and so far as agricultural life is concerned
anything beyond that depends on opportunity to sell :farm produce at some
profit rather than merely to produce them., A market is as necessary as the
land, and it connotes the presence of nonfarmers engaged in productive or
service industries, Since the latter are nonagricultural dependent 1ndustrles,
some form of industrial production is necessary to a balanced and expanding
industry. Historically the mines have most often been the basis for initi-
ating and sustaining industry in a new country. There is a growing disposition
to depend on chemlstry to transmute surplus farm crops into industrial mate-
rials, but it is still true that it is the mines which supply the materials
for the machinery of modern civilization, that furnish more than half the
materials transported in commerce, and that truly form the backbone of. our
economic set-up today. For that reason this special inquiry as to the part
minerals have played and may play in the development of Alasxa was undertaken
in the sunmer of 1945,

THE COUNTIRY

Alaska is a large penlnsula with adjacent islands, at the northwest corner
of the North American Continent (see fige. 2). It extends from 130° west to
173° east in longitude, stretching as far west of San Francisco as the latter
is west of New York., In latitude it lies between 51° and 72° north, roughly
the same as from London to Iceland. Despite its northern position, it is by
no means the land of snow and ice that it.was long popularly pictured, nor is
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the larger part of it really an Arctic country, Sitka parallels Edinburgh,
and southeastern ‘Alaska, where most of the people of Alaska live, parallels .
and is not greatly different from Scotland, although the mountains are higher.
Geographically the country consists of two mountaln belts with a plateau
between and an Arctic plain to the morth. The southern of the two mountain
belts, the Pacific mountain. system, is thc extension to the north of the Coast
Range of Oregon, Washington, and British Columbia. The internaticnal boundary
runs along its crest to.Mountain' St. Eliad, where the boundary turns north
while the mountains contimie northwest then southwest and thc system swells
out to form the Alaskan Rangeionthe nérth-:and Chugach Mountains along the
coast, with the, Copper River Basin betwcen, -'The Chugach ilountains also turn
southwest aroynd Prince 7/illiam Séund -and-eéxtend through the Kenai Peninsula
and Kodiak Island out under the dcean. '/ The Alaska Range, beginning with the
Nutzotin llountains near the internstional boundary, culminates in lount
McKiniey and then swings to the souttwest into-the Aleutian Range which forms
the backbone of a great penlnsula and c¢Hain of: 1slands extendlngnearly to
Japan and dividing Berlng Sba from the Pablfic. .

Beyond the Paclflc mountamn system and extendlng northto the Brooks Range
is the Central Plateau pregion, which otcupies an intermountain position simi=
lar to that of the Great Basin.cpuntry of Utah and Nevada, This region is
dominated by two great rivers, the Yukon and'the Kuskokwim, and extends into
Seward Peninsula to within 60 miles of Sibtria, = North of it, and trending in
Alaska westward, is the Brooks Range, includlng the Endicott Mountalns, Brocks
Range, Bajrd Mountalns, and Delong l.ountains, - ‘Worth of this, in turn, is the -
Arctic plain, which slopes from'the mountaing o the ocean at Point Barrow,
the most northerly point on the. m1nland. 7‘~ . .

L “l - \‘ : e t

Glaciers and snowfields océur in the Padlflc and Endicott Mountain areas,
but are absent in the interior,. The-lower parts‘of the valleys in the Coast |
Range and of the Chugach lLiountainsiars ferested,and the interior and the south:
slopes of the mountains are covercd with . scattered timber; ;but *the Arctic
slope, most of Seward Peninsula, ard large:arsaes in the’ xnturlor arc tundra,
covered with moss and low bushes, and sct with many ‘small lakés and pools.

These, in summer, become breedlng places for cloud of mosoultoes.

For purposes of dlscu551on the Te 1tory may bﬂ divided into six districts:
(1) Southeastern Alaska; (2) South Cenhtralidlasika; (3) Southwestorn Alaskaj
(4) the Interior; (5) Seward Penlnaula, (6) N@rthcrn Alaska.

Southeastern Alaska is the nmst a006331ble region and the one best known
to visitors. It is 2 rugged mountain area rising abruptly from the sea to
2,000 to 3,000 feect, but with crests rising 5,000 to 10,000 feet and in Mount -
FalrWQather to 15, BOO feet., This distriet 11cs bctween Canada and the Pacific,
is cut Dy channels of the sea into numerous islands and _peninsulas, and is a
land of great scenic beauty and potential Wealth in mlnerals ‘timber, and

marine products. ST e N S

South Central Alaska is 51mllar in genural to Southcastern Alaska, with
Prince William Sound affording numar@us ‘good harbors,, Thc tlmbbr in the
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Chugach lountains differs in character from that in Sontheastern Alaska and
is not so'close-set, The mineral wealth is varied and in particular, in-
cludes coal and potantlal 011 flelds.

. Southwestern Alaska is little known, despite its being the area first
occupied by the Russians, It stretches out -into a series of wind-swept
islands closed in by frequent fogs and is sparsely inhabited. Fishing is
now almest the only industry, and Bristol Bay, on the inner smde is one of
the great salnonmcannlng canters. . ﬂ

The Interior district of Alaska is dominated by the Yukon Rlver one. of
the first routes of access, now supplemented by the Alaska Railroad from
Fairbanks to Seward on the Kenal Peninsula, the Richardson Highway to Valdesz,
and recently the Alaska Military Highway route to Whitehorse and points far-
ther south in Canada., It is a country ranged by caribou and other wild life,
with scattered aress of agricultural land and is now devoted to hunting, fish-
ing and mining, especially placer mining.- -

The Seward Peninsula, which juts into Bering Sea north of the Yukon,
includes some mouhtains but is mainly a low windswept tundra country, with
important placers and a little lode mining. Fishing and hunting are native
industries. Nome is the DPlnClpal settlement. and has steamer connection in
summer with Puget Sound and, as is true of nearly all of Alaska, now has year-
around air-transport cOnnection as well, There is, in fact, through daily
pLane connection between Seattle and Nome,- the time consumed being from morn—
ing to nldnlght (sec flg. 3).: _

Northern Alaska is sultable for relndeer and is inhablted mainly by
Esquimos, who generally live along the coast andrivers and who trap, hunt,
fish, carve ivory, and are now finding occasional seasonal employment in
varied industries such, for example, as driving trucks and caterpillars on
land and motor boats along'the coast and on the rivers, There are a few
local ccal mines and trading posts, as well as schools and other Government
institutions, The Esquimos are not a tribal people but individual citizens
and proud of their status., They dare drifting into new occupations and are a
potential asset of the Territory. On the Arctic Plain there are oil seeps and
possible oil fields are’ ‘now being explored by the Navy, Coal is found at a
rumber of places, ‘

The geological section in Alaska ranges from the pre~Cambrian and Paleozoic
through Triassie, Jurassic, Cretaseous, and Tertiary to the Quaternary gravels
so extensively worked for placer gold, The Devonian and Silurian contain
nonmetallic resources of probable importance, the Jurassic, Cretaceous,
Triassic, and Tertiary and are the potential source of petroleum, and the
Tertiary includes .most of the coal beds. In many localities the rocks have
been repeatedly intruded by both a¢id and basic eruptives and have been widely
metamorphoseds Igneous activity has taken place a number of times extending
into.the present, and in this circumstance of wide mingling of sedimentary
and eruptive rocks lies the. most hopeful prospect of a widespread and growing
industry based on finding and mining metallic ores in. rich variety.
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The geography and geology of Alaska are mainly kmown through the work -of
the Federal Geclogical Survey, which began sending field parties into the
Territory almest as soon as 1ts own foundation in 1879. Among the geologists
who contributed to the early knowledge of- Alaska's geology may be mentioned,
especially, W. H. Dall, I, C. Rusgell, C, W, Hayes, J. E. Spurr, W. C.
Mendenhall, Alfred Brooks, and F, C. Schrader., In 1903 the Alaska Division
was set up as & geparate Branch of the Survey under the direction of Dr. '
Alfred H, Brooks, whc long continued in cherge and who became the Tirst and
undisputed authority on the regilon. - He wasg succeeded by Dr, Phillip S. Smith,
who but recently retired. In 1904 a map of the country was compiled from
results from previous explorations. In 1906 Dr. Brooks published a general
report on the geography and geology of Alasyah/ which remains standard for
many districts and has been largely used in preparihg:the brief summary given
above. In the years since, the gurvey has been pushed ag rapidly as funds
avallable have permitted. According to a memorandum prepared by Dr. John C.
Reed, assistant chief Alagkan geologist, for use of ‘a Congressional committee
v1sit1ng Alaska in the summer of 1945, the progres in mapnlng has been as
summarized below: ’

Approximately half of Alaske Has been mapped on reconnaissance
standards by the Geological Survey during the past half century in
commection with its investigations of the Territory's mineral re-
sources. The annual appropriatlons for all such investigations have
been very small and the ﬂuballotments for topographic mapping were
necessarily extremely limited, However, a vory effective, though
small, staff of recommaissance mapping experts was developed under
this sustalned program. This persomnel, together with their aspecilal
techniques and instruments, formed the nucleus of & large charting
organlzation which wac developed in 1941-42 by the Survey to supply
terrain data throughout the world for the Army Air Forces. In con-
nection with this program the greater part of Alaska has been pho-
tographed from the air, and deronautical charts have been compilled
therefronu

Because, of the acute nced for genoral Alaska maps, the Survey
has recently started and expects to continue to uwse a small portion
of its productive capacity in the preparation of a now goneral mAp
of Alagka on the scale of 40 miles to the inch (see fig. 4). This
project will incerporate on the new map the data now availeble from
trimectrogon aerlal photography and will provide for the first time
g uniformly reliable general map of the whole of Alagka. Although
it le hoped that this new map will be available for ‘distribution
within a pericd of months, and that good progress can be made on
supplemental editions including contours and relief ghading and on
general maps of other scales, actual progress will depend on the
funds that can be squoeezed from an exceedingly limited budget that
mist also finance other high-priority proJjects.

3/ Brooku, A. H,, The Geography and Geology of Alaska, a Summary of Existnng
Knowledge: Geol, Survey Prof. Paper 45, 1906, 327 D
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It will be. noted in.the attached diagram showing:the- present
- status of ‘topographic mapping in Alaska, that approximately half
of the Territory is still unmapped on. the standard required for..
the mgst ,effective mineral investigations, general planning and'**
developnent .studies, utilization of -forests, water power ande '***
other.natural resources and the myriadsactivities for which'a *'~*
knowledge .of .the features of the 1and‘aurface is eseentlal.

e onbd

ELEE RN I
.....

, It is hoped that, by the end -of the current flscal yearg et
requirements .of the Nar Department -for ‘chart production will‘=---**
~haveiheen alleviated to the extent -of -enabling the Geological ' "-*
.- Burvex.to .assign personnel to resume its topographic mapping*:'-"*
;o program for Alaska and that financial arrangements for supporting:
"the program can be made, . Because of the available aerial phUtUJ"
~ graphy. and the work accomplished by the Survey in connectiorr wwisttr -
Its worldwide. charting. program, the reconnaissance coverage could:
be completed within a few years, and a-complete series of maps o
a scale of. 4.miles to an inch with.200 foot contours made avaidsbie
for public, dnstrlbutlon and use, seeveas ‘ sy

& T v Ao ok 4 4 a0 PR AT B

Topographlc maps on scales of+1l.mile to an inch or % mile: to*an
_inch, with.l0.t0. 100~-foot.contour intervals depending on local needs, -
should.be.madé available as soon as pessible for certain-criticals:
areas, The ultimate needs in Alaska for.such large-scale maps, to*’
facilitate the intensive development -of -areag of speeial: 1mportance
___can not yet be estimated accuratelys--Suech detailed maps -must-be:-:
. supplied, durlng the first post-war years, for the most urgent "
. projects and, subsequent to the completlon of the Alaska reconnais-
sance maps, should be supplied for other areas’ as the needs arise,

The Survey geologists have issued some 600. separate reports and in them
have covered, in some degrec of detail, virtually all the districts in which
there are mines or deposits of potential value, These reports and maps have
been most useful and have been in such demand that a large number are out of
prlnt though they still afford the best basis for any attempt at development
in the areas covered, {.In many cases later work in adjacent areas would per—
mit considerable revision and refinement of the maps, end geological questions
unsettled when the report was written have since been resolved,

MINERAL RESCURCES

It has already been stated that in the years since the United States
purchased Alaska its mines have poured morc than three-quarters of a billion
dollars worth of wealth into the national economy, Of this, much the largest
part has been in the form of gold, which was mined to some limited extent from
the first but which jumped into prominence as a source of wealth at about the
turn of the century, The record of output of minerdls as a whole is given in
the following table:
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Total value of mineral production of Alaska, 1886—l9hhl/

Year Value _Year ~+ - Value ‘ Year™ . Value
1880 avsses $ ' ‘ 6,826 - 1903»-0’1'50400‘:4&5 '93088, 5614- l%é.'...':... $ 17,606,890
lBSl;‘...lu‘ lS,OOO A 19014:!.9. cens 9, 627,[‘,95 1927. senbany 1.4-,&.02.,1;1.[.0
1882.-.|.Q't' B - 23’000 . -.-.1.905-'70‘.”.-. 16,"-{-90, 720 1928d00o0000‘ ll'h O2L+,l+89
1883‘011"'0' - 6731411-6 19060 XN XN R 23 501 770 19290 *eave oo‘ l5,9Ll-6,830
18814-..000-!': v 72,000 1907.-00000 20 840 571. 1930.o.n0.0¢ 13,707,235
l885..0.t"_- ‘}-I—25,000 ,1'-.1908I..."... 20 092 501 ' 1931.‘...¢._.' 12,371,057
1886.......v / BZ&O,OOO :1-9090 somne 21 ll;.O 810 h VI‘)\BQ.-‘..;.'-... ,' 11, 526,387
188700vaseal - 657,000 | 1910.e00ens 16,875,226 | .1933uu0nes| 12,681,071
1888....... e 667,181 1911....,.. 20 866 122 15934....-.-. 19,578,971
1889,.....‘.“ 8’+7,L‘-90 191'2'0-'.-...0 22 732 924-7 ]‘-935h-..o-¢.' 18,8]—1,51&!4-
18900easane] 873,276 | 1903veene] 19,645,498 | 1936uurioans)® 23,737,714
18911000006 1,01&-,211 t 191&'....... 19 177 051 1937030--uoo. 27,927,958
18924 0esees] 1,019,493 191500 ea0as] 32,854,011 19380 p0eeves] 28,796,753
18930aevess| 1,104,982 | 19160cssses 48,521,513 1939eeescse] 25,673,566
18914-.-.0.00 13339’332 1917.}....... : LLO,710,655 lgL(vOllﬁ""C : 28372‘[@’221
18954aeasee| 2,588,832 191840 eenes| 28,217,407 1941 0eeaesss| 26,809,380
18961l-c..a 2,885,029 1919....... 19,616 900 1924,2-.}'0’..)0. 20309‘&—,260
18970030000_" 2,539,2914 1920, 4reneel” 43 396 11& 1943 es0esnes| 9,0553000
1898u0eaens| 2,329,016 | 1921euieees, 17,041,057 | 19hheeccecse 032,000
1899evenars | 5,425,262 | 19220nsens| 19,506,610 | Totdlesesess| 302,557,000
lgool..u.t. 7,995,209 \1923-tqonnn 20,21{:1,137 b
1901---“-..-‘ 7,306,381 19214,.4.;...[ 1-7 361 831‘, } L
1902, 0euos | 8,475,813 1 1925,,.,..0 18,286,320 ! ‘

Bulletins on Mlneral Industry

1/ Source of figures,
of Alaska, prepared andissued by Alaskan Branch of Geologieal Survey;

Mineral Resources of the United States and Minerals Yearbook,

prepared and issued by Geological Survey (1911- 23) and Bureauof Mines

(192h*4h)

1911~k

won from placer ground,

as follows &~ 188U-1910

. QQ&Q.M&E&Q&

Approx1matély twonthlrds of the total mineral productlon of Alaska has
come, from the gold mines, and of the total again roughly two-thirds has been

given in the following table:

1235
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Gold produced in Alaska, 1880-194k
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Year Fine ounces Total Value Placer mines | Lode mines
1880-994.s | 1,153,880 | § 23,853,000 - w -8 692,000_ $ 15, 161 000
1901i0aees 348 300 7,200,000 4,980 000 2, 220 0l0)
19502c00ess uo3,206 8,335,000 5,887,000 ﬂz,uus,ooo
19034asnse 423,185 8,748,000 6,010,090 © | * . 2,738,000
190heeeeas 440,938 9,115,000 6,025,000 3,090,000
1905000 0ne . . 776,550 15,846,000 12,340,000 3,506,000
19064 eeeae 66 ,030 T 22,036,794 :.18,607,000 . 3,429,794
1907 0ansss 936 043 19,349,743 16,491,000 2,858,743
1908. e ven 933,290 19,292,818 15’888,000 3,[4.0[{-’ 818
1909¢aeass 987,417 20,411,716 16,252,638 4,159,078
191000 uens 780,131 16,126,749 . 11,98y,806 4,141,943
1911c0enes 815,276 16,853,256 12,540,000 4,313,256
1912%400aes 829,436 17,145,951 11,990,000 5,155,951,
1913aaeess 755,947 15, 626, ,813 10,680,000 ly 946,813
19 e 0seee 762,596 15, 764 259 1 " 10,730,000 . 5,034,259

1915000000 807,966 16,702,144 10,480,000 6,222,144
19160aunss 834,063 17,2h1,713, 11,146,000 6,101,713
19170 00sas 709,049 14,657,353 9,810,000 L,847,353
19184 eaans 458,641 9,480,952 5,900,000 3,580,952
19190 e0nas 455,984, 9,426,029 ~43970,000 Ly h56,029
19200 000es 4Ok, 683 8,365,560 3,873,000 Ly 492,560
1921aeraee 390,558 8,073,540 4,226 000 3,847,540
1922400 cun 359,057 7,422,235 4,395,000 3,027,235
192340000 289,539 5,985,314 : 3,608,500 2,376,814
1924 .u.s. . 304,072 6,285,724 3,560,000 2,721,724
19250 aaens 307,679 6,360,281 - 3,223,000 3,137,281
192640 nnen 324,450 6,707,000 - 3,769,000 2,938,000
192700 st 286,720 5,927,000 - 2,982,000 2,945,000
19284 0aaan” 331,140 6 , 845,000 3,347 4000 3,498,000
19290 ans 375,438 7, 761 00, 4,117,000 3,64&,000
1930cusnsea 410,020 8,476,000 4,837,000 3,639,000
1931eecnnn 459,900 9,507,@00 4,642,000 L ,665,000
19320 00cas 493,860 10,209,000 5,522,000 4,687,000
1933e0eenn 469,286 ,701,000 5,152,000 L, 549,000
193heaunns 457,343 16,007,000 8,955,000 7,052,000
193500000 L5, 429 15,940,000 9,703,000 6,237,000
193600asas 526,660 18,433,000 31,328,000 7,105,000
1937 canaes 582,085 20,373,000 12,655,000 7,718,000
19384 00eee 662,000 23,170,000 14,897,000 8,273,000
1939eevesse 665,114 23,279,000 16,058,000 7, 221 000
19400asans 747,943 | 26;178,000. 18,852,000 7,326,000
1941cecves 692,314 24,231,000 16,841,000 7,370,000
19420 enes 487,657 | 17,068,000 12,329,000 L, 739,000
1943000nes 99,583 | 3,485,405 2,021,535 1,453,870
19%eesane 49,296 1,725,360 1,173,245 « . | 552,115
Totalessss | 25,671,689 | 608,623,765 399,310,780 209,302,985
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. Employment in the mines in recent years, as reported by B, D, Stewart,
Commissioner of Mines, has beesm as below: .. .. . =

S A " b .

Year | Placers | Lode mines and mills! Coal and other mines| Total
1939..| 3,928 01,986 .. 229 : 6,143 .
194040 | 4,240 Ly 9Th o L9 6,363 ..
1941,. 3,965 1,805 . 218 5,988 .,
1942.. 1 2,175 1,065 . 249 3,489 .
1943.. 556 . 581 S 1 l,bh?.
1944, 658 '_ 489 o, 393 1,540,

Lode mining has so far been much less important than placer mlnlng,.
with the exaeptions of two' properties, the Treadwell group and the Alaska
Juneau,&/ from each of which very large returns have been won from veny low
grade ore by applying mass production methods involving heavy investment .of
capital and most skillful direction., Each of these mines was notable.in.turn
for mining at a profit the lowest-grade gold ore in the world. Success.in.
each constituted a monument to.'the persistent effont, indomitable will, .and.
great skill of the late Fred W, Bradley of San Francisco, with whom were ...
associated from time to time, some of the ablast men of the mining prafession.
Through the years 1885 to 1922, inclusive, the Treadwell group of mines pro-
duced 67,253,948 from ore averaging %2.34 per ton as mined, The mines
received a death blow in 1917 when movement along a fault plane gave the sea
access to the lower workings, théugh production was continued until 1322 in .

. the Heady Bullion mine which, .fortunately, was not flooded, Ceee

The Treadwell group of mines was owned by three companies operating .on
one great lode. The Alaska United, one of these companies, owned two prop-
erties ~ the 700-Foot mine, between the Alaska Treadwell and the Alaska
Mexican, and thc Ready Bulllon, at the south end of the lode. The companies
were owned largely by British shareholders, though there was a considerable
American interest in them, Since there was a strong community of ownership
among the three companies and the properties were adjacent, the management
was early consolidated, and when the mines became flooded steps were in pro-
gress to amalgamate the companles themselves, . :

yow

The complete record of productlon is so unusual that the figures are
given in some detail below, They were kindly .compiled for that purpose by
the staff of the Alaska Juneau Gold Mining Co,, which took over the residual
properties of the Treadwell Co., -and are presented here through the courtesy
of P, R. Bradley, chairman of the board, . . .

N F- v FE N

4/ For a general description of the geology, see especxally Spencer,. A,.Ca,
The Juneau Gold Belt: Geol. Survey Bull, 287, 1906, pp. 1-137. For..
further description of geology and mines of Southeastern Alaska see...
Geological Survey Bulletins 236, 259, 284, 314, 345, 442, 446, 50h, 69%
. 739, and 763 and Professn_onal Papers 1, 64, 87, and 120. o .

LY
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Tonnage and value of Treadwell output

ALASKA

TREADWELL

’
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Tons mllled

Vélue par 1o

Total value

August, 1885-Dec. 31, 1915, inclusive | 15,678,265 $244339 $38,159,038,63

Year 1916 LI BN R f&n-c't ----- LICI I I ) 671,378 1099 1,337)325053

Jan. leApr. 21, 1917teeeeesevee. ceves ; 126,252 2454 22 o1
Total prodUCtlon............w-..) 16 h? N 4. %20“1 %3998180913‘29

ALASKA NEXTCAN ‘

Jan, 1, 189L- Dec, 31, 1915, inclusiv‘ 44270,331. ..@2 6526 | w11,327,647.05

Year lglé:.anotoo-o--coqn.o|¢o¢¢¢oooi. - 175,476 l 57 275,022.53

Jan- l-—ApI‘il 21, 1917:................’ 28 8 O 2 l 621127001
Total productionse.sesssssssseses  boifl 647 |~ 52,8069 | 411,664,796.59

ALASKA UNITED (700-FT. MINE)

Apr. 15, 1899-Dec, 31, 1915, inclusive 2,138,018 | $2.0918 | 4,472,247.99
Year 1916............................. 262,850 1.74 456,319,92
Jan. l—April 21 1917 [IERE N RN NI RN AN N W N 80,640 2.33 . 188 O 0.05

Total PIOAUCEION: 41 sanssessssnnes Zo4BLI508. $ 5,116,733.02

52,0619

ALASKA UNITED (READY BULLION MINE)

Nov, 15, 1898-Dcc, 31, 1915, inclusive 3,681,057 32,0801 - |% 7,657,095.47
Year 19162iauaciienensivionennn veeaensl 286,078 2.11 602,194..31
Year 1917t eeesensnonenens Aivessvesessa 201,943 2,18 439,51k .44
Year 19182 eeurnennrensrisarroeonnnns J 191,342 2,26 432,270.68
Year 1919:ecececennens ceviesaterantanay 266,111 1.81 . 482,201.85
Year 1920 eeueeresescessunsoroansosanns 298,914 1.87 558,930,04
Year 1921t ieesvevesacavensoncsnsoansnse 266,938 1.72 4,58,628,20
Jan, 1-Dec, 18, 1922240 icstacicrnacsns 152,106 1,93 292,939.37

Total production?.s.cessevssscsssl 5,344,489 2, 0439 $10,923,505,29

ALASKA UNITED (TOTAL BOTH iINES)

Total Droduction:.............-- i 7!825c997 } '&2.0496‘ !&16'0L04238'31
TOTAL ~ ALL DOUGLAS ISLAND COMPANIES ,
Total.production:............;.. (58,777,266 | 52346 1 567,523,948.19
1235 -
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The dividend record of.these companies is as remarkable as the other
features of their operations, The figures for each-company up to July 1,
1916, were summarized by the Consolidation, Committee, consisting of H. C.
Parkins, Hennen Jennings, and F. W. Bradley. Thelr grand summary for the
group is reproduced below; e e v
Tons (2, QOO pounds) crushed..... 26,46L,047.00
Yleld.....................,..... $62 797,459.91

Yield Per tofueedvdeivsiverenan, $2.37
“Operating profiteiiceiieiiossaas " $25,038,597.,07 v -5
Operating cost Per toNei.sevesss $Llay2
Dperating profit per toN...,e..s. $0.95
e DiVidendss sue s en s e e £5 s e e e y3i2h, 337, 651,00
L Dividends per ton............... ' wO 85

“To make any profit from such -a-low-grade "ore would” have been sufficiently
remarkable*in itself, but to- be able'to hand oveér "té'the’sharehelders -one-
third of the gross recelpts was. more remarkable still, This is all the more
true when it is remembered that for much of the period of operations only
stamp’ mllllng and amalgamation processes were available,-though when cyani-
dation came in it was promptly applied to increase the recovery. Today nearly
all marks of the Treadiwell operations aré’gone, 'but the: wealth they produced
furnlshed capital that'is usefully employed in many ' patts of “the world, Now
only & suburban community-across the chapnél: from Juneat marks. the site.

The Alaska Juneau, the other great 1ode mlne, is' in the mountain back of
the city, with access to the sea by adit and with a great mill.and accessory
works consplcuous on the mountainside dlrcctly south of Juneau. In many
partlculars it is a unlque property. Th& 6ré consists of quartz stringers in
greenstone, and the gold is found principdlly in thé quartz or-along the cone-
tact of the individual ' piece of quartz ahd the surréunding greenstone. In a
minor degree it is associated, together Hith' some s5ilver, with finely divided
iron and lead sulfides, and durlng recent’ Jeérs the major portion of the lead
producbd in Alaska haa come from this mihé. Déspite thé’large scale of opera-
tions and the average 1OW‘grade of the ofe, it'is still’ p0331ble occasionally "
to see particles of free gold in'the’ore,. In sArliet yeadts-the mine was worked
as an open pit in the summer season only, using Indian labor and water power,
and by close hand—sortlng a profit was made déspite the small scale of opera-
tipns.. Later the mine wds ‘converted into an'underground operation and a large
mill bﬁilt which at first was operated at 4 1085, 'The plant was enlarged
repeatedly, and larger and larger portions of the barren rock were sorted out

until a profit began to appear on the books.

When the mine was closed down as a résult’ of thé é&onomlc dlSlOCaulon
incident to World War II, it was operating at the rate of 13,000 tons per day
and was onc¢ of the World's outstanding low-cost producers as a result of
applying mass production methods to gold mining.

1235 : - -
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. The gtory of the property through its early years has been summarized .
by Clauso as followsy - . c :

Barly in 1897 the Alaska Juneau Gold:Mining Co. was erganized
and- on May 6, 1897, purchased 23 patented claims, which cover the
greater part of the total apex of the lode now owned by the company.
A 5-stamp mill had been crushing ore from these claims since 1893, '

- and a 30-stamp mill was erccted and began crushing in 1895, The ore

- treated in these mills was mined in open pits from areas showing the
greatest number oft quartz stringers, A large preportion of the slate
and gabbro, which was broken with the guartz, was rejected pefore

véoarse‘cruShing, the ratio of wasie rejected to ore milled varying
from 4:1 to 1l:1, From 1893 to 1914, 472,783 tons of orc was mined
in the open pits; from this amount 295, 807 tons, yielding 42,26 per
ton, was sorted and sent to the mill, For the years 1901 to -1912
intlusive of the above period from 1895 to 1914 of operations with
the 30~-stamp mill, milling and mining costs, together with the gold
recovered, were as follows per ton mined and per ton milled,

Alaska Juneau 30-stamp mill

Cost of miii}ng Cost of mi ;~7ng Yield in gold

per to per tonk per to
iiined, | Milled, | Mined, | Milled, |lMined, | Milled,
Year cents | cents cents cents | cents cents
@ 1601, ,.i 2046 | 32,9 | 34e9 | 55,9 | 954k | 152.7 ()

19024044 16,2 25.9 | LB 7745 1164 186,2
190344,sf  17.3 27.6 | 53.9 86,2 |101.4 | 162,2
1904 aees] 1548 | 25.2 | A43.3 69.3 |113,2 | 181,1
1905,.44] 13,9 | 22.3 35.1 5641 774 123,9
19064444) 1046 16,9 33.5 53.6 634 101.4
1907.44e] 12,9 | 20,6 | 41.2 65.9 | 69.8 | 111,6
1908.4.4] 13,9 22,2 L6.6 The5 594 111.0
19094 4qsf 1440 22.4 40.1 6Lyl 1119.9 191,8
1910, 4440 13,7 22,0 | 43.2 69.2 | The5 | 119,2
1911..,,0 153 2he5 | 3946 633 | b7 (AR
19126000l A45 1 23.2 4749 1. 76.6 89,3 142,8
1/ Tons, 2,000 pounds, ' ' o

i As a result of these operations it was considered desirable by
the company to tap the ore at a considerable depth below the surface
and connect these deepcer workings with the beach of Gastineau Chan-
nel, Although a number of tentative plans were considercd, none
took definite shape until 1910.

The new coperations began with the driving of a long adit to undercut the
old workings and by means of raises to connect through to the surface, A
system of underground carving and of breaking the ground by giant blasts

_/ Clduson, V. C., The Alaska Juneau Mill: Lin, and bCl, Press, San branc1sco,
. liay 7, 1921.
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e r
through powder drlfts was developed and the ore was:carried out #o the mill
in train loads of 400 teons. At the head of, the mill a plcklng belt was in-
stalled, and the coarse, dark country rock was rejected; ‘the white quartz
being sent forward to be milled. Through a term of years 39,482,014 tons of
nearly barren rock was.thus sent to waste dumps as agalnat_hh L28,2L4 ‘tons
crushed and milled, This system of rejecting so much of the rock mined and
thus reducing the tonnage to be milled was an important factor in the ultimate
success .of the operatiof, Success, however, depended always on a narrow -
margin of profit, and cdnstant vigilance w&s necessary. ‘There were’ various
ups and' downs. Nelohbormngpropertles to ‘the north and south wers opened,gbut
it was found thdt for various reasons they could not be operated prdfltably,
and they were - Consolldated with the Alaska Juneau. Tooeide R

V.

‘.. o
v ‘ DRI M
¥ oa, ) - !

Detalls are’ glven in the table below regardlng the gold content ‘of the

ore and its reCOVery, the flgurbs belng taken from the report of the company
for 1941, - L
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Gold coritent of ore ~ 1893-1‘5)[,1::; inclusii\-,ey@ co
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Tons of rock to |Goid recovery per|Gold Losses perfGold con-
mill from mine ton fine-milled| ton of tailingsgtent of

Tons of [fons of coarse : In galenal rock from
ore fine- | tailings In concens- mine to
Yéar “mi1T8d | rejectéd  [bullion | “trates | Fine [Coarse mill
1893-1913. 0044 330,278 176,976] 0.1035 | 0,0097. D.0194 10,0073 1 0.,0827
191henegenneees 60,026 2,510 JO4L5 | 0087 | 0131 .0077 | ...0639
1915000 gernanse 179,892 -] .0353| (o145, |WOLE| L = . | - #06L3
1916c0aysaneees 180,113 - L0227 0068, | JOLLS| - .| . 3O4bL
1.917. swqgvasnvesn 677, 10 - ’ .Qlél), -0150 .Olll ) '." """"" ‘ 91.4-16
1918400 eesieneas 574,285 . 17,933] 0281 | .0082 | .0092} 4Q073. ) .. 2 Okh5
191G0aaraansess 616,302 76,593] L0310 | 0087 |.OL35) .0092 1 0479
1920400 gasseees 637,321 305,549| JO4LO| LOL2L |.O0L6k4| ,0106 | 40322
192%eeesenneans] 904,323 709,277] JO4217 L0097 | L0145} ,0097 L0416
19220u0qeeesees 1,108,559  1,201,991] LOLLO| (OLL4. |.OLL5) 0097 | | 0392
192340sqvangevs 1,134,759 1,134,7591 .OA98 ) L0131 | ,0140; ,0092 0392
192heeeseneseesl 1,367,528 1,700,662 0532 L0140 |.OLL5| 0097, L 0h21
192500 enewosses 1,537,884 1,943,896] LOL93 | .OL45 | ,0160 _,OLOQMlM.F:OQll
1926uanaeeneend 1,649,678 2,180,022] 04407 L0126 | LOLL5]7.0097 | 40362
1927w nr venvaves| 1,839,695 2,428,115| L0469 | LOL45 |.0135] ,0092 77 40372
192810 neensnse 1,795,100 1,922,949 L0648 L0198 |.0155] ,010L 177 ,0537
1929umnsvnnnned 2,020,470 1,815,970] L0624 | .0189 |.0135] 400927 1" ;0542
19300 0esesnenns 2,066,239] 1,858,221] L0581 | L0203 |.0135} ,0092 | ~.0532
1931eenaeennnes 2,298,998 1,863,352| 060k | .OL78  |.0L31} ,0087 o054,2
19324 0eqeeenaesl 2,414,469 1,587,161 L0493 | L0135 |.OL16 100827 17" J048L
1933 0aeqoanennsl 2,466,832) 1,619,128 L0498 | .OL16 |.Q116} .0082 NoT
103hennnennnnns 2,387,138 1,915,462] 40503 | 0034 | ,OLL6] ,0083 1| * 40402
1935000 0esesansl 2,091,475  1,638,185] .0533 | .0035 1.0108| ,0078 | QL3
1936 vnenesnnel 2,562,046 1,904,754 | JO5LL | J006L. | ,0089] ,0069" | 0h22
1937w vvvnnne 2,251,0700 2,191,681 .0594 | .0080 |.0L16] ,0082 |~ JO4LL
103Burnrvenvns 2.478,928]  2,184,952| L0515 | L0081 |.0090] ,0071 )" 0398
1030msenmreneed 22377708 2,270,342 | JO45L | L0088 |.00831 ,0066 ' 0352
1940s0eqecenssel 2,308,397 2,431,393 042} L0089 | .OOEL 006571700331

194 eassecnes 20011211 20143.559 1 L0451 | 0092 | L0078 | 40063 | 40347

Totals and o .| ‘ o T

AVErageSe e Mhll-zg ,21{,&.} 395&32;01Ai } 00507 oOllll- ‘ -0119 -GQE%L: '_ — OQLFBQ'

1/ Gold in.ounces. Tons, 2000 pounds,

A general summary of the economics
presented below, as given in the annual
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Historical summary of operations., Alaska Juneau

B ‘Operating |-

Fo oo - .| general taxes! — Gross

. Tons Gross values | and marketing! operating

~ Year | X Trammed - __recovered [ ' eosts profit
1895 %o 1913, incl. . 507,255 (3  707,730.15]%  707,675:95 15 5Le23
9lheuiinnn 62,4360 58,690,064 '118,045,54|  1/59,354.90
“19150.onqonnquna . ‘1793892 211@ 877 52 3 765 97 .1 88 888 lys
*191600iiianiineasea 1 180,113) 110,&&3.01 297 199,94 186,756.93
lgl?l..lll.lq".lall [+t 677 ll-lo ' h59,359-56 660,370.9!1 201 Oll 35
1908uuiiernenannes o 592,208 L59LL45.01 686,579;96..,;/227,13a.95
“"'1919--.---...-;..0-0,':’ 692 895 ’ 5‘4-2 713 99 703 226'6‘0 -.]_-'/3-50,512-61
o l920-006 mtewies “rue 9&4 870 ) 791 389 99 720 050 38 ' -7.1-,339561
“©192)uauumenaedennes 11,613,600 T 1 035 250,65 1, oou 6L 87! .. .30,605.78
“ 192240 iveririninees -3,310 550 1" ,388 679427 1,160,299 ulehy } - . . .228,379.83
1923 e v ennnninnnnn [ 25476,2601 T LUS1L, TINGIL] 1,344,713 467 c+ 0. 170,060,477
192 eneennnivaean ,3,068 190} 2,055,781.49| -1, ,609,919,25 1, o Bl5,862464
P 192500 eiiieniingiee 103,481,780 " 2,18) 384,08] 1, 1826790346 . 0 .357,480.62
“ 19260 s enanianane | 35,829,700 2 067 836, 60 1, 893 342,724+ 174,493.88
" 19270aneenenedanans | 4,267,810]" 2 J4631262:3 2,206,850,23 s « .. 256,412.15
© 19284uieneeeeeennes | 3,718, 10| 3,316,018, 99 12,159,219,49¢- - 1,156,799, 50
© 19290ivivnaneevanns 13,836 A0 3, 627 2L731|  2,233,0714714 . 1,394,175,60
19304 veneennapaen ,924 W60 " 3,551,950.03] 2,289,356.1k. .1,262,593.89
" 193-100 st ot temene 7z+ 162 350 . 3 879 839 30 2’394,948‘019"'L;LPBI'V,891-11
' l9325...w..§.w.n..._:4,001 630,. 3,236,183.06; 2;154,730.72 4 . 1,081,452.34
P93 e anveneans | 4,085,960 3,960,165.146 ,2 2179 9 5L oo Blie b « 10y 780, 618,12
193hevennensenimene L i ,302 600 " 4,582,558,97| 2.409,04646L | . 2,173,512, 36
19350 semenqerennnns 3,729,660 4,281,110, 26| 2 TLR3 5Ll |  LGBAT,555.8L
19360 uivesenannnann | 4,366,8000 5,400, 620,78 .12,850,72¢¢u8 e R.549,896,30
Y1937 veneimennn P LALARTO0 T 5,516,414,200  3,156,305,9% | 2,360,108,23
© 19380 cevienenvanena | 4,663,880 5,364,187.82 -3, 3&8 954636 | . 2,015,532.86
193%ewsvnsennnnnens| liy 61+8 0607 4, 093,537,401 '3;404,112.32 1. 1,291,425,08
' 1%0...............-»_4*739 7907 4 AL? '171,30] "3 BlJ,713 861 .1,133,457.44
19hLesusesonnsnanee | 4,356,970] 4,370,920,49|  3;209,509.95 . 1,161,410.50
" 19h2ueesaneennyean 2,76551900 20749,118,19, ©2;245,833437 .. . . .503,284.92
R L D R 1 461 830" ,455 860,76 -“15536 822,427.l...1/80,961.51
Vohliaervnennyasnrns | 37878067 - 353,647,700, 6OQ,2A6 60 | . 17206.728.90
e Totalss.neys.s @57 173 277.16 &23i67o,063,74

_/ Deficils,
Tons, 2,000 pounds.
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Historical summary of operations, Alaska, Juneau (cont!d)

. | Nonoperating

Depreciation Net Dividends -
. expense and and . (vefore declared

» Year | prevenue net|Federal taxes| depletion) to date

- 1893 to 1913, incl. [$ ~ 9,852.37]%  6,495.93 (% 1/16,29L,07 -
191 bevavnnnovsnnren 31,410,751 11,619.851 17102,385,50 -
1915..'..0000|l|0 ') g/l?,S[-C-?.ll: 28,107.69 l 99,“}9.03 b
1916eecenanssssvans | 2/37,659.25 75,108,521 1/224,206,20 -
1917 cenvncancininas 19,562.58)  124,970.28| 1/345,5L4.21 -
1918w.011000006;¥.c 98,36[4‘86; M3,256“9h yﬁ68,756.75 -
1919icevessnsossons 93,468.13%, - 150,666,29| 1/40L,6L7.03 -
19200 ianercnsrasas 138,790.68! " 158,797,09| 1/226,24,8,16 -
1921uueeneennvenios | 199,337,621 . 165,117,02} 1/333,8L8.86 -
l922&a........¢.&.. 206,238.A0"A 167,252.65 l/lh5glll-22 -
1923601;-00.-.0‘;.4. 200,1&3.27 C 168,519.59 y198,602.39 -
192U ensencarcsosas | 186,368.81  172,968,91|  1/86,524.92 -
1925i000p0-oo.6i560 191,592§25 1805335.76 1 lh,hh?lBQ -
19260aeeesnnsiviiin 208,648.20, 186,750,13| 1/220,904.45 -
19276 eussresestaiis | 223,424,29| 189,5,1.83| 1/156,553.97 -
19284 caiieincaciiae | 176,700,291 198,970.58 781,128,63 -
1929icaasnnessisnes i 129,243,661  302,542,40 962,389 54 -
19300e0csoncssenase o 170,860,611  293,280,18 798,453,10 (%  1hL,060,00 .
1931...............§ 37,678,911 325;950,14 ] 1,121,262.06 620,890,600
19320crnceasnnnvsns | 2/6,595.L6 147,938,115 940,109,65 756,000,00
1933 0evenveveensens | 2/686,625,13 1  323,455,21| 2,143,784.041 1,333,260.00
193&...............\ 2/L7,803,12 | 269,924,04 | 1,951,39L.44  1,763,039410
1935000-.|--000v-00‘ P 2_/11,072065 28"4"8"4-0-58 13563,797.91 l’SOO,OOOIOO
1936e0snsnseneneses | 2/90,188,73| 364,879,27| 2,275,205.76| 1,800,000,00
19370 eecnannnnssces | 2/55,010.46 | 329,825,407 2,085,293.,29| 2,015,250,00
19384 unanvesnneenne | 2/h2,397,77| 300,610.00) 1,757,320.62 1,710,625.00
19030 00nsenansserens | 2/38,330,98 | 213,243,42 | 1,116,512,6L 1,041,250,00
19000 aecesensnneens | 2/31,622,331 . 239,064,64 | - 926,015,13} - - 855,312.50
194 eaescavsceensss | 2/41,553,92 ) 285,037.55 917,926,91 37L,87he 75
19420 0ueeennonsaeee | 2/71,006.49 1 217,345.46 356,955495 -
194300 cenvasanncens | 2/79,164,65] +109,464,99 | 1/111,261.85 -
19hheecesnssvssrene i 2/6L,054.39 81,138,70 | 1/263,813,21 -

TobaLEseeeneen oLy001,0h302h B 217,023220 [plb,lo1,097.30 [§14,211,56135

1/ Deficits. '
2/ Net revenue.
1235 -19 ~



http:6,495.93

I.C. 7379

It will be noted that there were no profits from the operation through
a term of years while the mine was being built up and equipped or, again,
after 1941, when war conditions affected operations adversely. It was not
only that prices of supplies and labor rose in these later years; but, per-
haps more importantly, shortage of manpower reduced. output and increased
unit costs. The management struggled %o keep-the operation going, but the
decision of the War Labor“Board decreeing an increase in wages with retro-
active payment filnally made it cheaper tq.pay shut-down expenses then to
continue to operate at a -deficit, and- the directors reluctantly closed the
‘property early in 1944, This closure of one'of the principal industriad---
units in the Territory would have been a paralyzmng blow to its economy
had it occurred at any time othef than when war demands called for.everys
man and for most of the equipment available in'the area., It is te.be-'-
expected that the-company, with its heavy investment afid large remaining’
ore reserve, will‘make every effort to resume dperations as .saon as possible;
but the whole wage pattern in Alaska has been so distorted by the war that-
resumption will be extremely difficult, and delay is to be expected.. It is
to be remembered that kold miners, operate against a fixed price for-their’
output and have no'way to compensate for higher'costs by increasing.the sale
price of their product, In 1932, for the first'time in many years, the--*
price of gold, in terms of United States dollars, was increased substantially,
but it is. oon31dered that since then the cost of taxes, supplies, and labor
have increased so much as to wipe put the margin' of proflt sp, created, Fey
gold mining in general, the remedy,is, as in othér industries,.tc.drep mar+
ginal ores and produce only high grade. This is impossible in the.ease .of"
Alaska Juneau unless perhaps the management goes ‘back to the five stamp mi}l
and seasonal operations of 50 years ago. The record shows clearly .that -the
mine can only be operated profitably by mass production methods, and onrar: -
large scale, There is no way to run it as'a small mine, and this, faect. also
preclydes, resuming operation on a spall scale and building up,the.tornage-
gradually, It is for these reasons.that a delay for an tndetermined.period-
is to be anticipated. Any consideration of possiBle increase in.price.of --
gold involves so many factors cf national policy dnd of politics that the
subject is hardly worth discussing. , Meanwhile, one of thel largest indusw
trial nnits in the Terrltory, with abundant raw mauerlal and cogplete. and- «
proved equlpment remalns idle. . . VPR

A

As the production figures already quoted show, about two—thlrds -of +the
gold output of Alaska ‘has come from placers rather “than lode mines. This-
face has had great significance in the industrial history of thg JTcrrdtory -
because, the impact on the economy of any area differs greatly ip, the. casc
of the two forms of mihing. Placer mining is an outdoor operatien; lode
mining is conducted undlerground. The, former is to 4 very large extent
seasonal, 35p601ally in a country having sevére w1nters, as-is tué'ef ‘most
of Alaska, Lode mining continues the year ‘around, One of the greatest'handi-
caps thdt Alaska has had to face is that such a large portion of itg indus-
tries is seasonal. In salmon canning, Alaska's largest industry, therc sre
only 2 months annually of great activity and 4 months in all, including
preparation and closing of the plants. Mlost of the year only a few watchmen
are needed, and the larger part of the labor is brought in from outside for.
the season and returncd to mainland when the canneries close. Outside, the
men find work in other seasonal occupations or loaf through the winter,
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Somewhat the same condition obtains in the gold placer industry, although
the working season is longer and the movement of labor to and from the mines
is almost entirely a matter of individual initiative. The companies now
operating the larger placer operations have, by careful organization and many
ingenious methods, done much to decrease the seasonal’ character of the work
and to give full-time employment to as large a portion of the labor force as
possible by bunching repair and renewal work in the winter months and by other
methodss At best though there is some four-months each year when the labor
force is much reduced. The United States Smelting, Refining & Mining Co, was
able to operate its dredges 265 days in 1939 in the Fairbanks district but.
only 163 days in the Nome district, Since many of the part-time workers g0
outside for the winter, a considerable part of their wages is not spent in
the Territory, and at best the portion of the expense that wages caonstitute
in so highly mechanized an industry as dredging is small in proportion to
the output., In lode mining the cost of labor is still the largest item of
expense. As one result of the seasonal character of Alaskan industry, it is
true that, not counting cruise passengers, the annual inflow and outflow of .
passenger traffic on steamers to and from the Territory .is not much less
than the total permanent white population of the Territory, Alaska needs
nonseasonal industries, Large lode-mining enterprises would supply this lack
to some extent and in addition would furnish winter employment tc hundreds of
men who spread out as prospectors in the summer and so bring about additional
development. It is a deliberate policy followed by most big mines around the
werld to foster this. In addition, the Treadwell companies long followed the
policy of never refusing a job to any applicant who was able and willing to
work, The management found it cheaperto let its reputation of always giving
a job spread among western miners than to face the possible cost of recruit-
ment, and shipping in of labor, Companies and enterprisesoperated along such
lines are needed in Alaska to balance the economy and to neutralize the hand-
icap due to so much of the work being concentrated in the summer season.

Two other gold lode-mining distriects than those cited have proved impor
tant, each yielding more than 20,000,000, - Of these, the Chichagof&/ is in
Alaska near Sitka, and while operations Were on a much smaller scale than in
the big mines near Juneau, the grade of ore was higher so that the profit was
satisfactory. The second, the Premier mine in the Hyder district, is in the
extreme scutheast of Alaska, just across the line in Canada on the Portland
Canal, GSeveral good lode mines have been cperated in this district, but the
Premier 'is best~known and has been most profitable, Alone it has produced
more than $20,000,000 worth of ore, mainly.valuable for gold. Other minerals,
notebly lead, silver, and tungsten, are also mined in the Hyder district,

In the Willow Creek district in the railway belt lode mines have been oper-
ated for several years,8/ and in the Rajrbanks district a number of small

6/ Reed, John C,, and Coats, Robert R., Geology and Ore Deposits of the
Chichagdf District in:Alaska: Geol. Survey Bull. 929, 1941, 148 pp.
7/ For general description, see Buddington, A, F., Geclogy of Hyder and
Vieinity, with ‘4 Reconnaissance of the Chickamin River, Southeastern
. Alaska: Geol. Surv, Bull, 807, 1929, 124 pp. _
8/ Capbs, S.’R., Willow Creek District: Geol. Surv. Bull, 607, 1915, 86 Fp.
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lode mines have been opened. 9/ 1n the Prince William Sound areal®d/ the prin-
cipal gold production has come form the Cliff mine near Valdez , which has .
been closed for some years but may be reopened, The country is rugged and

dlfflcult ‘to get over so it has not yet been fully prospected. Both gold

and copper have been mined in this area, In Southwestern Alaska gold has

‘been mined in several ldcalities, 'The Apollo mine on Unga Island was an im-

“portant producer 40 years ago. The whole Aleutian Peninsula has been studied

by the Geologlcal Survey, and its geology has been described in various of

its reports. In 1945 Unga and the idjacent Popof Island were examined by

*Burr §. ‘Webber of the Bureau of liines, but his report is not yet available,

Despite 1ts ready accesoibillty from the sea, Southwestern Alaska seems 50

‘far, ‘not, to Have recelved the attention from prospectors and mlners ‘that its
probabl@,lmportance warrapts. .

...... - »

ot Othef Yode iines have been worked in ‘various parts of Alaska but have
not as yet proved large, and many of the operatlons have been short-lived.
No 1mportant gold mining strike had been made in 10 years before WOrld War
II, which absorbed the attentlon of Alaskans and all but stopped gold mlnlng.
Con81derable areas remain unexplored and more have been 1nadoquately exX= .
plored, even for placer gold, which' is the form mpqt easily detected and which
requires the least equipment and capital for either prospecting or operatlng.
The outlook for lode mining is obscure, desplte the fact that scouts have
been maintained in the Territory for a humber.of years by several of the
larger. mining irterests, Their failure so far to find, or to secure control
of, desposits satisfactory to their principals. does not necessarlly prove ‘
the absence of good propertlbs. 'For many excellent reasons the big mlnlng
houses cannot afford to take up small properties , and they rarely do so uhless .
such properties show distinet promise of’ being capable of being developed
into big.ones, There is a gap between the _prospector and his prospect. on
the one hand and the large mining interests Whlch command the capital and. .
have the staffs and experience to operate blg mines on the other. That even
very low grade ores can be worked at a profit if the ore bodies are suffi-
ciently large for mass production methods has been proved in Alaska as else-’
where; but it requires time, patlence, and money to open up enough ground to
prove in each ¢ase that the ore body is of sufficient size and of high enough
average grade to warrant the large investment necessary., oSuch enterprises
are by nc means always successful, and large sums have bgen lost even in
Alaska in the attempt to convert prospects inte mines. No ﬁntlroly Sﬂtlo"
factory type of organization has been developed to bridge this gap.

So far as Alaska gold mining is concerned, 1+ is a further fact, prob-
ably of considerable significance, that so 1urge a proportion of the ocutput
has been and continues to be from the placers, This, coupled with the

9/ For a gencral account of the geology seer Prindle, L, ., Katz, F. Ja,’
and Smith, P, S., A Geological Reconnaissance of the Fairbanks Quad-
rangle: Geol. Surv, Bull. 525; 1913, 220 -pp.; ilertie, Jo B., Jre, The
Yukon~Tanana Region: Geol. Surv, Bull, 872, 1932, 276 pp. The mines
were more particularly described by Mertie in lode mining in the Faire
banks district: Geol. Survey Bull, 662, 1918, pp.403-424,

10/ See Grant,U, S., and Higgins, D. F., Reconnaissance of the Geology and

. Mineral Rescurces of Prince William Sound, Alaéka-‘ Geol, Surv, Bull, .

443, 1910, &9 pp, ° ;
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further fact deduced from the observation and cxperience of geologists in
many lands, that big pliacers are seldom if ever derived from big lodes but
rather come from the break-down of country rock cut by many little stringer
lodes, is discouraging to the search for profitable lodé mines., Even where
big lode mines and rich placers occur in the same region, as in California,
it is now considered that the relation is but coincidental, The placers of
the Sacramento. Valley were not derived from the Mother Lode but from numerous
small quarts velns, none of which arc conspicuous, In neither the Fairbanks
nor the Nome districts, both deservedly famous for the extent and richness of
the placer ground, have any large lode mines been developed despite active
seargh and persistent effort, although it is tirue that in the Juneau belt,
with its great lode mines, az 500,000 was won' from placers, It may well
prove that in Alaska, as in Californla, any really important lode mines found
in the future will have ho ‘significant relatioh to the placers, It may also
prove that there are no big ones to be found.

Placoer n;nlng is ordlnarlly a simplc ‘operation, one well—adapted to the
capabilities of single workers or small partnerships. With the proverbial
pick, shovel, and pan or rocker, the prospector first finds the gold-bearing
gravel and then washes out the gold. . As operatlons are enlarged he con-
structs ditches and brings in water with which to operate sluices. If it is
feasible to arrange so that the water will be under pressure when it reaches
the diggings, he "pipes" it agalnst the bank to break the .latter down and
then directs the stream s¢ as to drive the'gravel inté the sluice. Finally
the water can be made to stack the tailing by means of a hydraulic elevator,
or to carry it away from the pit.- -In-this way.as few as two men, working
together can handle a-considerable. amount. of ground each season and, if it
is BHfflClLﬂtly rlch can make good cleanvups. o

The gold, being heav1er than rock tends to sottle to the bottom and
so i1s most abundant on the bedrotk or in the gravel just:above, liost of the
work of thc miner goes into stripping off the waste rock or low-~grade dirt
above so as to be able to get-at: the-richer. portion which will pay for pub-
ing it through the sluices,. This overburden may be anything from a few feet
in thickness (which a man can-handle with wheelbarrow and shovel) to great
thicknesses that require much more elaborate equipment, On Cripple Creek,
leading out- from Ester Dome mear Fairbanks,. the. United States Smelting,
Refining, & Mining Co., hydraulics. away;lho feet of frozen "muck" and then
takes off by dragline scraper 60 feet of nonpaying gravel before getting
down to a lower 60 feet rich enough to be dredged. Such an operation is
beyond the capacity of any single operator or small partnership.

" The ordinary miners of thc north, howcver accompllshed notable feats
in mininz gold from gravels below the great aruas of frozen muck and in per-
manently frozen ground, They did this by sinking small shafts to bedrock,
thawing the pay streak by means of steam points driven into it, and h01st1ng
out the dirt for sluicing., This is an expensive operaticn, and only the
richest portion of the bottom gravel could be seo worked. In the aggregate,
nonetheless, several million dollars worth of gold was so won in the Fair-
banks and other dlstrlcts. To win the gold in the in-between portions-- the
plllars, the fringes of the deposit, and the lower-grade. gravel above the
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pay streak - requires application of highly mechanized mass production meth-
ods in placer mining just as in lede mining, where, as already stated, cnly
the largest-scale operations have been made tc pay. o

"Ordinary, shallcw, small-scale placer mining in Alaska was all but
stopped by World War- I, since both the manpower and the simple tools used
were needed for bulldLng air strips and other defense operations., The Army
and its contractors absorbed both, and high wages were paid. It became both
patriotic and profitable to desert the mines and go to work for Uncle Sam
or his contractors, The defense. works were built in record time; but, tem-
porarily at least, Alaska's second-largest .industry was wrecked, and'wage
standards were set up that cannot be maintained against the flxed price of
gold in most of the mines operated before the war, On October 8, 1942, gold
mining throughout the United States was ‘declared nonessertial. After that
date mining could only be continued under special permits which were issued
in llmlted number where only nonessential materials and overage workmen were
requlred In response to an appeal from Alaska, the Territorial Commissioner
was authorlzed in- April 1943 to issue permits for placer cperations where not
more than five men were required and where other limiting conditions could be
mets In October of the same year this rule. was liberalized to permit opera-
tions With seven mén, and in February 19AA -similar permits were authorized
for lode mining, At the end of the year,. December 31, 1944, the permits out
and employees authorized werc as below:

: Number of | Employees

Permits issued - operators;| authorized
Gold placers '
For crews of 5 men or more,.... iy 669
For crews of less than 5 men...|. 42 102
Totals.......--....-.-.-..' 86 771

Gold lodes '

For crews of 5 men Or MOTr€.e... 9 119
For crews of less than 5 men... 2 _6
TothlSeesesvrecnnsnnosnnenl 11 125
A1l g0ld MineS.esssecscess 97 896

1/ Stewart, B, D,, Report, Commissicner of Mines, Territory
.of Alaska: Juneau, 1945,

In contrast, there had been, in 1941, 554 placer operations with 4,921
men employed and 126 lode mines employing 1798 men. More than half the lode
miners were employed in the Alaska Juncau mine, which was later closed, but
the effect of the rostrlctlng order was w1despread and was felt throughout
thé Terrltory. Employment in placer mining dropped from 4,240 in 1940 to
1,658 in 1944 and in.lode mining of all kinds from 1,974 to 489. The restric-
tlons have now been removed, but operations cannct. be resumed immediately.

Not only were men drained away from the mines, but earth~mov1ng equipment
was largely taken over, except in the casc of ’ the highly specialized gold
dredges, - which could not be used in ordinary construction work. Supplies
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were also requisitioned in many cases, ‘though again the dredging companles"?J
were able to keep those most essentlal, owing largely to their spdblal -
character, ' It requires time to refit dredges for working, and they cannot”

be brought into operation until sometime later in this year. Thost on Good-
news Bay are operated to recover the essential metals of the platlnum group

as well as gold and were not interfered with by the order.

The ma jor effect of the war was the complete dlsruptlon of the wage
schedule of the Territory. Vages have long been-higher there than for simi-
lar work in the States, the usual differential being about 1 a days This
reflected the higher cost of living, the shorter working season, and the
nuce551ty for attracting men to the Territery, such as is usual in pioneerw- -
ing cormynities. In wartime, however, basic rates were raised to as much as
$1,36 per hour, Added to this was the cost of shortened hours, with ihcreased
pay for overtime and for night shifts, The most significant change was the
upgradlnr of labor, which tock place as contractors came to bid against each
cther for the llmlted manpower available. This went far beyond legltlmate
recognition of special skills, and frequently the classification of thé*
individual workman bore no relation whatever to the actual work he was per-
forming, As a result, it has been said, with more than a grain of truth in
the saying, that there nc longer is any common labor in the Territory. Most
of the operations in placer mining are those ordinarily performed by common
labor. One inevitable result of all this will be a shrinkage in the number-
of operating placer mines and away from marginal ground. In time, probably,
the opportunity for independent work and the speculative hope of making at
lecast a small fortune by a lucky strike of rich ground will attract men
back, Equipment has now been released, "surplus property" is for sale lo-
cally, and manpower is already becoming available., Gold mining is an old
industry, and from the days of Jascn has attracted the hardy and adventurous,
Creeks remain to be explored, and it may safely be predicted that within a
few years placering, the simplest form of gold mining, will come back to its
prewar position in the economic structure of Alaskan industry.

Not all the effects of the war were bad for Alaska., Wartime wages
spread a lot of money over the Territory. Alaska was advertised widely, and
the Nation became Alaska-conscious as never before, Many were hrought into
the Territory as soldiers, sailors, or workmen to whom it was new, and many
of them have come to feel the undoubted lure of the Far North, One element
in all this, which may eventually prove of considerable significance, was
the moving in of large contracting firms having courage, capital, and un-
rivaled experience in moving dirt, The methods of doing this work have been
all but revolutionized in recent years, and the big construction companies
that were attracted to Alaska to build roads, air bases, and other military
structures brought in staffs and equipment such as had not been locally
available, Their main business is essentially the same as all mining, that -
is, the moving of dirt, and while in mines dirt is moved under very special
conditions, the methods in one field can largely be adapted to the other.
The heads of the construction firms are men of bold spirit, and it argues
well for the future of the Territory that several have been attracted to
mining and are already looking for properties on which to apply their skill
and energy. Doubtless they will learn as well as teach, but the significant
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matter is that a new and potentially powerful force-has been brought into
local mining. It will probably be first and most effectively apptied to

placer mining, to which some of the constructlon equlpment is especially

well adapted. :

In addition to small-scale placer mining so far discussed, dredging
must be taken into account, In 1941, according to B. D, Stewart, conmissioner
of mlneslé/ there were 5C dredges in opera+1on' in 1942, 32; and in 1943 and
1944, only 10, In 1944 five dredges were operated -on the Seward Peninsula,
three in the Yukon Basin, and two in thu Lower. Kuskokwim Region. In 1945
the dredges at Fairbanks and Nome were all ' down but were being put into con=
dition for an early start in 1946. Dredging repreScnts the highest form of
- mass production and ‘mechanization in placer mining, although in early days
before hydraullcklng was stopped in’ ¢entral California, equal or greater
amounts of gravel were’ mined w1th even simpler equlpment and at lower cost.

The largest fleet of gold dredges in Alaska, and one of the largest in
the world, is’'that of the'United Btates Smelting, Refining & lining Co, in
the Falrbanks district, The same’ company opbrates a smaller but still power-
ful fleet at Nome. The salient points of the Fairbanks' fleet are ‘given in
the table below,i2/ o 1

l}/'Report Juneau, 1945,
12/ Taken from a general description of the technical operations of th@
company in lining World, January, August, December, 1942. o
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In addition to the above dredges, the company has, at one of its oper-
ations, a 10-W Bucyrus-tonighan dragline machine to take off top gravel after
the muck has been removed by hydraulicking. The dragline uses 8- to 12-cubic
yard scraper buckets and operates in this instance to a depth of 60 feét,
Its task is to remove some 15,000,000 cubic yards of gravel preparatory to
dredging., It delivers to a mobile conveyor system of belts which carries
away and spreads the waste gravel, Here, and in .general, before any gravel
digging can be done the overlying muck must be thawed and washed away, This
is done by exposing the cut face to the summer sun and daily washing away the
thawed muck by playing hydraulic giants agalnst the face to expose fresh
material, After the muck is gone the grayel underneath must, in turn, be
thawed. This ia done by using cold water introduced through p01nts driven
into the ground as the thawing takes place, The actual temperature of the
ground may be but little below 32° F., but:a large amount of water is none
the less needed, owing to the latent heat necessary to change ice into water,
These various operatiens in total call for a very large amount of water. -The
Davidson ditch in the Fairbanka district is 90 miles long and delivers 125
cubic feet per second. It is supplemented by several shorter and less elab-
orate water systems., The Chena water supply is obtained by pumping from the
river. There are five pumping units each delivering 6,000 to 7,000 gallons
per minute, against a 400-foot head., Each unit requires a 400-hp. motor
operating at 2,300 volts,

The whole sequence of operations, starting from the frozen muck-covercd
ground and running through to the final clean-up, requires carcful planning
and best of ooordination.. There was a Waltlng period of 4 years at the be-
ginning, and in regular operation stripping may be started 3 to 6 years ahead
of dredging. It must be clear shat such operations require much capital, and
that they succeed in producing a profit under so many adverse conditions is a
great tribute to both the engineers and managers when it is remembered that
the gravel mined only contains approximately 25 cents per cubic yard, -Re-
covery of this evidently involves much work for a small unit profit.

Other dredging operations in the Territory are on a smaller scale and
must be restricted to working on the richer portions only of the placers,
Many of them also recover tin, some the platinum metals, and others still
other byproducts, and it is probable that the full possibilities of such
byproduct recovery are still far from completely explored. Whether ogpor=-
tunity exists for further consolidation of interests and reworking ground on
a large scale, as at Falrbanks and Nome, is not certain, but’ careful search
for such opportunity may well result in rich reward now or later, There are
some indications that point toc a favorable conclusion. The United States
Smelting, Refining & Mining Co, has been prospecting for several years on
Hog River, a tributary of the Koyukuk, and has recently announced that large-
scale dredging operations are to be begun in 1947. A group headed by Norman
Stines has been consolidating a group of claims on the Koyukuk itself and
while still drilling has begun to move in heavy equipment, These operations
and the activities in the asbestos district later to be described are of
considerable 31gn1f1canceeufnark1ng the, movement of serious mining operations
into previously little explored reglons, to the north of cstablished districts,
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Copper -~ - -

The history of copper mining in.Alaska (and unfortunately the matter is
at present sign 1f cant mainly as history) has been briefly* summarized by Dr,
Philip S. Smithid/ so well that one cannot do better than' quote it entirely,
In reading Dr. Smith's summary it is well to remember that;-while it was not
published until 1941, it covers developments up to and 1nc1ud1ng 1939 and
that the essential facts have been w1dely known 51nce that date,

1
. PR e

For many years the ~copper production of Alaska has- been
-second. ih value only to the gold production of-the’ Territory
and during the past span of years has accounted for more than
w27 ,000,000 of the mlneral wealth that has come-from Alaska,
Obvlously all mineral- dBpOSLtS have a limited extent; and as
their mining is continted there necesmsarily comes~a~time when
they become depleted and finally exhausted, YThe:great:copper
mines of the'Territory rcached that state in 1938-and-iate in
that year were definitely closed down by their-managements,
This of tourse does not mean that no other copper-ores-are
known to odéur in Alaska or that subsequently'new- deposits.
may not be. discovered and developed. It simply:means-the
closing of the great epoch of copper mlnlng that:began: with:
the opening of the unique and phenomenally rich- dep051ts near
Kennecott in 1911 and ended with their final ecessation-in 1938,

‘lﬂ : Henceforth, for at least some years, the only-eopper: that is
likely to come from the mines of the Territory is-that recov-
ered as an accessory or byproduct from ores that are-valuable
mainly for their content of some other metal,- - This-was«the
source of-the small. amount of coppwrycredlted to: 1939s"
The following table shows thu amount and value of the copper produced
in Alaska since the earliest recorded mining of that metal:

.

13/ Smlth Phlllp S. liineral Industry of Alaska in 1939: Geol, Survey
Bulla 926"A 1.9[4.1, pp. 78"'81.
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thus balancing the. silica present in other ores. In this way ths copper,
gold, and silver are all saved; and whilec the iron is not recovered it
serves a useful purpose, The ore so far marketed from this district has
been so treated, atsfirst in a small logal smelter -at Hadley, which has
long since been abandoned, but later in smaller amounts at British Columbia
plants and the Tacoma smelter of the American Smelting & Refining Co. As

a copper-geld ore it is not of high valuc, but it is useful whenever the
smelter has to contend with large volumes of siliceous orc, In the district
itself the latter has not so far been found in large gquantity .though it has
been shipped from the Mount Andrew and Mamie mines, and when the Hadley
smelter was ih operation enough was, ﬂvidcntlf found to make an acceptable
smelting mlxture. : : :

B R

Those deposits have been extensively studied by the Federal Geological
Survey, the Federal Burcau of lines, the Territorial Department of lilnes,
and various mining groups, but as yet no satisfactory basis has been found
for any large development, Similar ore bodies occur elsewhere in South-
castern Alaska and British Columbia, and as various new deposits are opened
in the region it may well happen that these ores may again come into demand
in non-ferrous smelting, the copper serving as a collector of gold and silver
and the iron going into the slag. Meanwhile, shipments may be made of small
lots of which the gold and silver content is itself high enough to make such
movement profitable. It does not now seem probable that, as an independent
source of copper, the dcposits will attain much. 1mportancc, Their possible
value as a ‘source of iron ore will be later dlscussod. '.
What has Just bpen said regardlng the Prlnce of Wales Island ores
applies more or less exactly to various small deposits at other points in
Alaska where low contemt or small size militate against development on the
scale that would be neccssary to warrant providing transportation and other
facilities necessary to bring the ore to the market. The one striking
exception among the copper=mining districts of Alaska was the Kennecott
mine, where the e¢xtraordinary richness of the ore made it profltablp not only
to mine under more than ordinary difficulties but to build and operate a
costly railway some 200 miles long and to provide steamship service to Tacoma
where a smelter was largely built up on the basis of this ore supply. Cargo
shipments were made from Kennecott containing more than 70 percent of copper,
and much ore went forward which contained as much of the metal as is ordi-
nariky concentrated into matte in the course of smelting. It was this phe-
nomenal richness of the ore that made the enterprise a success and enabled
the owning corporation to amortize the heavy cost of the facilities prov1ded
The company wag also'fortunate in that much of its tonnage went to market in
a pefriod .of relatively. high prices for copper, Nonetheless it is worth
remefmbering that, deSpite the application of the best in. technology and the
development of ammonia leaching to supplembnt shipment of smelting ore, the
cut-off point in mlnlng, generally about 3% percent, was above that of many
important copper mines in various parts of the world. That proves, as nothing
else would so clcarly, the great difficulties that had to be overcome.

The ore bodies at Kenpecott cceur in a favorable bed in the Chitistone
limestone not far above the Nicolai greenstons and where vertical or nearly Y _.
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vertical fissureshave allowed metal—bearlng solutions rising from or through
the greenstone to reach and to spread out in the limestone., In pattern the
result was a series of flat-lying tabular ore shoots. following the stratifi-
cation downd the dip. These ore bodies were of variable thickness and extent
but were closely related to particular horizens and to fissures. The ore
faded out marginally, and there came a time and place where mining was no
longer profitable, Despite, too, persistent search and expenditure of much
time and money, no similar dep031ts were found by the company elsewhere that
were workable, although the contact between limestone and greenstone has been
traced and mapped many miles, and showings of copper are widespread. Several
known prospects may warrant dcvelopment but their owners have not been able
to interest capital on terms considered mutually satisfactory..

It is not impossible that other deposits may still be;pfésent in the
region and that, by reason of the incidental presence of nickel or other
accessory metals, they may’ ‘be of sufficient value to make a mine, Persistent
search for such possible ore bodies is still going on. It is well to remem-
ber, however, that the orgadization which had the longest and most intimate
experience with the ore bodies of the region and which had the most to gain
by continuing operations w1th f30111t1es already prov;ded reluctantly
abandeoned the search,

The ore bodies at Kennecott were supplemented to a considerable degree
by those worked on Prince William Sound, which in time came into possession
of the same company. The pr1n01bal mines then were the Beatsons Bcnanza on
Latouche Island and the Ellamar. Although = number of other prospects in
the vieinity attracted attcntlon, only the two mentioned were ever developed
into mines of size, The region is one of graywackes and slates cut by green-
stones which are probubly metagabbros and to which it has beer corisidered that
the copper was genctically rclated. The ores were found in breccias in shear
zones and in replacements along contacts. They were markedly irregalar in
shape, and mining was only ‘continued to a few hundred fest in depth, They N
were made up of pyrite, chalcopyrite, and pyrrhotite, with various secondary
copper minerals in minor amount. Flotation coneentration was applied to them
and the product shipped to the Tacoma smelter, The mines have been inactive
for some years aad are considered to have been worked out,

There are a numbcr of. copper dep081ts in the Ilimna Lake. Gistrict, At
least twe well-financed companles plan to start exploration. as soon as the
reservation which now blankets the region is lifted, The Geological Survey
has deseribed the ares in Bulletins 485 and 862. Jo C. Roehm, mining cngineer
for the Territerial Department of ldines, examlned SLVGral of thc properties
in 1941, Several engineers working for prlvgte companles have also made cx-
aminations. Exploration was. active there about 40 years ago. The Kasna
‘claims are about 2 milés’ above Kontrashibuna Lake on Kasna Creek., The lake
itself is cast of Lake Oark and northeast of Ilimna Lake, a few miles north-
east of Ilimna village and airfield, The Dutton prospect is about 6 miles
south-southwest of Ilimna Village, There are also the Copper King, Durand,
Duryea, and other claimsy The }cNeil prospect is west of Kamishak Bay and
southwest of Ilimna Lake. L L s L

[ 13
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Lead and Zinec

s

Both metals have many uses in 1ndustry, and each has held a hlgh posi-
tion, following copper, in the nonferrous metal production of the United
States; World War II made heavy drafts on the reserves. of both, This was
cspecially true of zine, As to it in particular, it sceems, certaln that
domestic output cannot be képt up to prewar standards even without allowance
for growth in demand as indistry expands. The great Tri-State zinc district
of Missouri, Oklahoma, and Kansas, which has long beéen the ultimate rescr-
voir of ore and so a rcgulator of price, has undoubtedly been seriocusly
depleteds Mining geologists especially familiar with the district estimate
that probably not more than onc—-third of the wartime mines can continuc to
run without subsidy in some form. However accurate or inaccurate this: esti-
mate may in the'long runprove to be, therc can be no doubt that, unless
wholly new domestic sourccs are found or marginal production is subsidized,
it will, in future, be neccssary to continue to import ore and concentrates
heavily, as has been done during the war period. To a much smaller degree,
the same situation obtains as regards lead, although almost to the end the
domestic mines, supplemented mainly by imports from other American countries,
were able to keep up with demand., Here again, however,.new sources are
seriously needed. Since the two metals occur most commonly in the same ores,
they will be discussed here togother,

eneral situation in Alaska has becn well-summarized by Robert S.
Sanfordi&g district engineer of the Féderal- Bureau of Mincs, as follows:

"The production of lead for the periocd 1880 to 1943, inclu~
sive, was 24,756 tcns. For the past several years most of the
Alaska yield has come fron lead concentrates produced by flota~
tion at the mill of the Alaska. Juneau Gold Mining Co.,. where
about 900 tons was the normal annual output. In 1943 the pro-
duction from this plant dropped to 200 tons, and practically
no Alaskan lead has been marketed since. the closing of the
plant in Aprll 1944,

Only in recent years has any serious consideration been
directed to the possibility of mining lead and zinc in Alaska,
as excessive freight costs, high wages, and low base-metal
prices had previously dis couraged the industry. The increase
of prices which followed the -outbreak of the war, and the
accompanying premiums (for hew preoduction) offered by bictals
Reserve, have arcused some interest in dormant prospects. A
few moderately low grade ginc deposits are known to exist in

“the Territory, but as none have been exploited, Alaska has
remaincd a nonzinc producer, :

14/ Sanford, Robert S., The- war's Impact on the M1n1ng Industry of Alaska:
Juneau, Alaska, Jan. 6, 1945 (unpubllshed manuseript)e.
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Zinc has attracted attention in thrce regions: (1) The Mount lMcKinley
district of Central Alaska; (2) Southedstern Alaska; and (3) certain islands
of Scuthwestcrn Alaska, Torthe knowledge on-all three, the Ge&clogical Survey
has made important contributicns, and in the flrstmnamed in particular surveys
and 'studiecs been made with specific attention-bo zinc ores, Im the second
aréa’the work of the-Survey has been supplemented by drilling, trenching, and
underground-work -of theé Federal Burecu of Mines. In it, as in the southwest,
cxploration by private or-company engineers has yielded-many of the data “now
avallable bearing on the economic phases of pessible production. In the
Southwestern district the Territorial Department of mines has reportcd a spec-
imen of high-grade blende from Unalaska, -and probably important deposits on
nearby Scdanka Island have been reported both by the Survey and private engi-
nesrs, A project for systematic expleration of this region by the Bureau of
Iines was cut off by the end of the war,

In the Mount licKinley region zinc and lead are known to ccecur on the
West Fork of Chulitna River, in the Kantishna district, on thc flanks of
bicunt Eielsons So far as present knowledge goes, the last is the most prom-
iging district. It has been studied by Dr, John C, Reed as part of a compre—
hensive investigation of the railroad belt by the Geological Survey in
cooperation with the Alaska Railrcad under a special approgriation by the
Congress, Dr. Reed has summarized the situation as belew:ld

The Mount Eielson district lies in south central Alaska, on
the north side of the Alaskan Range, about 30 miles east of Mt.:
licKinleys, The mest widely distributed rocks of the district in-
clude a thick series of thin-bedded limestone, calcarecusshale,
and graywackc of Paleozcic, probrbly Devonian, ‘age. The sedi~
ments are cut by a mass of grancdiorite which forms most of Mt.
Eielson and which was intruded probably in late Mesozoic time,
The intrusive has sent a rultitude of ‘dikes and sills into the
associated sediments, ’

Material given off by the granodiorite perimeated the
enclosing sediments and selectively roplaced them with minerals
of the epidote group and tc a scmewhat lesser extent with sphal
erite, galena, chalcopyrite, and pyrite,#¢& A normal fault of
large displacement abruptly terminates the granitic area on the
south,

An ore-bearing zone can be definitely traced for about 4
miles along the north side of the grohodiorite mass., Its width
on the surface is not uniform, but its thickness is about 2,000
feet. Sphalerite is the most abundant sulphide and several
times as abundant as galena, Chalcepyrite is present in minor
quantities, The small amount of silver in the ore appears to
be irregularly distributed,

;2/‘ Raed,-John C., The Mount Eielson District, Alaska: Gecl. Survey Bulla
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Systematic sampling and estimation of ore reserves were not attempted
in this district, since so little had been done in the way of develcpment,
Individual exposures which were chip-sampled are reported t6 have shown
contents of 3.99 percent Zn, 3.56 percent Pb, 0,90 ounce Ag; 16,28 percent
Zn, 10,45 percent Pb, 6,00 vunce Ag; 7 percent Zn, 2,5 percent Pb, 0.6
cunce Ag; 12,28 percent Zn, 6,66 percent Pb, 1,30 ounce Ag; 13,12 percent
Zn, 4,78 percent Pb, 0.6 cunce Ag; 10.82 percent Zn, 8,89 percent Pb, 3,80
ounces Ag, 0.0l ounce Au (compcsite sample); 2,31 percént Zn, 0,3 ounce Ag;
20,16 percent Zn, L.22 percent Pb, 15.3 ounces Ag. The gold and copper
present were found to be small and irregular. Dr. Reed considered it safe
to estimate an average content of 10 percent combined sulfides in the nu-
merous ore bodies of workable size, From such an ore concentrates of
standard character should easily be made by fine grinding and differential
flotation, but difficulties have, in fact, arisen,

The Bureau of lMines sent Neal iuir to sample the deposits and he formed
an unfavorable impression of their value., This was confirmed by a reexami-
nation by Bruce Thomas, whose report is in preparation, A c¢omposite of iuir's
samples was sent tc the laboratory of the Bureau at Rolla, Ko, for study. ’
The analysis of this composite showed 4.22 percent Pb, 5,64 percent Zn, 0,36
percent Cu. Grinding to 150- to 200-mesh freed 95 percent of the valuable
minerals, but some of the galena and sphalerite was intimately lccked with
gangue even after finer prinding,  Numercus flotation tests of this material
have given unsatisfactory results, the cre failing to respond tc the usual
treatment for lead-zinc ore, The sphalerite in the sample was easily floated
but did not respond to the depressants used in common practice., The lead
concentrate contained 43,7 percent Pb, 21,6 percent Zn, and 2,8 percent Cu
and represented Li4.4 percent of the lead present, The zinc concentrate con-
tained 42 percent Zn, 2.3 percent Pb, and 0,2 percent Cu, representing a
recovery of 24.1 percent of the zinc, The samples were from surface trench-
ing, and fresher material would probably yield better results, Indeed
slightly better recoveries have already been realized, but the results are
unexpectedly discouraging so far,

The major difficulty, however, in the way of development is the cost of
transport to any available market, A truck haul of 70 miles followed by
348 miles of railway haulage to the ccean at Seward, and ocean haulage from
there to the States, is necessary. At present the rates quoted are prohibi-
tive, and no.ore has been shipped,- It is the general experience, however,
that wherever considerable tonnage is available, freight rates fall, The
wartime development of truck haulage for ores indicates that a 70-mile haul
of a concentrate is not likely permanently to prove a serious stumbling
block, and indeed antimony concentrates have been already shipped from this
region, The railway rates now are admittedly high, but this is due to stand-
ards established a few years ago following a Senatorial investigation designed
to assure that the railroad should at least meet its operating charges., They
have more than done so, and a comfortable surplus has been built up which it
is planned to spend on rehabilitation of the road and purchase of new equip~
ment as soon as feasible, A general reduction in all rates may then be

expected since the Congress has regardsd the railroad as a .Government utility

.
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needed by the Territory and a necessity to national defense and has not
expected it to contribute to amcrtization of capital, Still further reduc.
tions will become feasible when highway construction makes it possible for
the railroad to abandon its southern divisicn (which is exceedingly expensive
both to operate and to maintain) and take full advantage of the new cut-off
to Prince William Sound.

0

A more serious difficulty than that of transportation charges is the
absence of any zinc smelter on the Pacific coast, As this is equally a
handicap to development in the remaining districts to be discussed, it will

_be taken up here, The nonferrous smelters on the Pacific coast were built
primarily to recover gold and silver from ores not amenable to amalgamatlon,
cyanidation, and other processes within the capacity of individuval mining
companies. The gold and silver in such ores are most commonly asscciated
with lead or copper, either of which serves admirably as a collector of the
precious metals in normal smelting prdcesses, so it came about naturally
that the Selby works near ‘San Franciscc became a lead smelter and the Tacoma
plant spec1a11zed in copper smelting. Zinc ores do not so commonly carry
important amounts of gold or ‘silver, although in mixed ores there is some
tendency for silver, especially, to follow the zinc. - Zinc smelting is a
different process and requires different plant from that used in lead or
copper smeltlng, and in the latter the presence of zinc in the ore is not
only a nuisance but-a source of loss, As a result, western smelters long
failed to pay for any zinc in the ores but lnstead pénalized it when buying.
Under these conditions, there was ne market for zinc ore; and where zinc was
present in lead or copper ores it was, if possible, wasted into the tailing,
In the Coeur d'Alene district, for many years only lead and silver were
recovered, and the streak of 21nc~blende from the concentrating tables was
run down the creek, It is not surprising that no effort was mads then to
find zinc ores in the west or to open zinc mines, ‘hile blende and other
zinc minerals were known to be present at many p01nts they were neglected,

As the mines- got decper anddeeper and as the levels were driven out into
marglnal zones. more and more zinc came in. * Eventually it became necessary
to do something about it., At Butte it was found that in certain parts of the
district zinc rather than copper formed the main content of the ore. The
Butte & Superior Co. applied to such ores the newly developed flotation proe-
ess and found it profitable even though the concentrates had to be shipped
the long distance to the Kansas-Missouri zinc smelters, where they competed .
with the high-grade Joplin ores., The Anaconda Co., having already a copper
refinery at Great Falls and the licntana Power Co. a surplus of electric
current, undertook instead to treat its ores by roasting and electrolytic
refining. Under the stimulus of wartime demand and prices during ‘orld War
I, the company succeeded in this project and in postwar years was able to
establish itself in the zinc business., The Bunker Hill & Sullivan Co,, which
has been experimenting with electrolytic refining of lead and was considering
this as an alternative to building a lead smelter, turned to zihe refining
and, by a. process somewhat different from that perfected by Anaconda, pro=
duced a 99,99 zinc which was of so much higher grade than previously marketed
that it found special uses and sold at a premium price, Joining the Hecla
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Co., an electrolytic zinc plant was built and put intc operation, which has .
proved to be a highly profitable operation. Later the Anaconda modified its
process so as also to produce high~grade as well as ordinary metal,

High~grade zinc was produced in America for many years by the New Jersey
Zinc Co, by pyrometallurgy, from extremely pure ores from its own mines, In
florld War I this grade of metal was in special demand in England, where it
was used in making cartridge brass. The largest use for zinc however is in
galvanizing steel sheets ahd wire; for this purpose a metal containing a
minor amount of lead, such as is ordinarily produced, is necessary. Indeed,
* when the Ekabastus smelter was put in operation in Siberia about 1915, it
was necessary to mix lead 1nto the zinc metal produced to market the output.

Ordlnarlly zinc is reduced by the so-called Belgian retort process, in-
which the roasted ore is’ placed with suitable reducing material, in a hori-
zontal retort and heated exteriorly until the zinc is driven off as a gas
which is cooled down to the liguid form at the front of each retort in a
suitable condenser projecting out of the furnace into the cooler air. This
is the standard process used around the world, and most zinc is recovered in
sueh furnaces, As the amount of zinc in western ores increased and had to be
handled in some manner, this process was applied. The American Smelting &
Refining Co, in the early years of this century cperated such a plant at
Pueblo, Colo. and so got into the zinc business. Later the Pueblo plant was
dismantled and a larger one built at Amarillo, Tex., to take advantage of the
low-cost natural gas for exterior heating of the retorts. The movement of
coal-fired zinc smelters intoc the gas belt of Kansas and Oklahoma had already .
begun, and an increasing flow of zinc concentrates from the Western States
came to them, despite the long railway haul and correspondlngly high freight
rate,

Meanwhile the Consolidated Smelting & Refining Co. had bought the
Sullivan mine to secure an adequate supply of iron for fluxing its lead ores.
At almost the same time, the process of differential flotation came into
operation, and scmewhat to the surprise of the management and the fortunate
stockholders it became apparent that the Sullivan.would not only supply iron
for slag making but was one of the great lead-zinc mines of the world, So
the company was forced into the zinc business, and ultimately the Trail plant
became one of the world's largest and the producer of a wide variety of
metals as well. To handle the zinc the company metallurgists followed the
earlier practice of running it into the slag in the course of the lead re-
covery. The slag was then treated as a zinc ore, and the zinc was fumed off
in special furnaces, recovered as an oxide, and reduced to metal by usual
Processes, ’ ‘ ' '

Substantially all the zine produced from western ores by these various
methods found its markets in the Eastern States. No important uses for it
were developed in the liest, in galvanizing, brassmaking, pigment manufacture,
or die casting, sc that only those ores could be mined that could stand the
accumulation of freight and transfer charges that this movementy involved.

It was a heavy handicap to be met by western ores and would be still heavier
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as regards ores from Alaska.. In addition, toco, there is Dot‘eﬁén'yéﬁiany‘v. :
comprehensive system of zinc-ore buying in the West, or any considerable
local market. ' The producer of zinc ore has to find his own market at a”
considerable distance and ordinarily must wait for his returns, . In contrast,’
in the Tri-State district buyers make the round of the mill bins each week -
and bid on the concentrate where it lies, Settlements are made weekly, the
banks keeping open Saturday night sc that checks may be cashed, supply bills
met, ahd labor paid. -This is an old local custem, and Saturday night at
Joplin has long been the big. night of the week, While conditicns have changed
somewhat it is evident that it has been much easier to develop a small zinc
mine in the middle west than beyond the Rockies-or in Alaska, The western
miners have had one advantage., Their ores usually contained small amounts ‘of
gold and silver and often some copper, most' of which could be recovered sep~
arately while the concentrate was being produced and the remainder passed
into the retort residue which can be sold to lead or copper smelters; or, at
the electrolytic refineries, the slimes could be precipitated out and sold.
Nonetheless thve difficulties faced in the est by miners of zinc ore have
been so great that even now there is no medsure of the zinc resources of the
region., Probably a local market would stimulate a considerable production
both in the Western States and in Alakka, but one cannot be positiveasto™
that in advance, It is.a matter of belief, not of knowledge.

One factor pointing toward a more favorable situation, for zinc smelting
is the change the war has brought about in the steel industry. The increased
production of sheets and wire that will be necessary to market the larger
local steel output should lead to more galvanizing and so afford a market for
ordinary slab zinc of Prime Jjestern grades. Local manufgcture of metal prod-
ucts,.to be foreseen as the new steel seeks a market, should make it possible
to establish Pacific coast plants for brass and alloy making, in which cheap
electric current is important., All of these industries have their peculiar-
ities, and special technical knowledge and skilled workmen are necessary,
perhaps the least in galvanizing. However, some copper manufacturing is -
already done on the Pacific coast; fortunately, all of the possible fields
mentioned are such that they can be entered on a small scale with moderate
investment and can be enlarged as markets are found., To bring about any of
this chinge will, however, require building a local zinc-smelting works to
afford a local market for ores and loecal supply of metal. The chances for
success would seem to warrant a careful study, looking forward to the building
of a small, low-cost works that will permit entry into the business and
enlargement as it grcws, ' :

For reasons just suggested, it would seem that, despite the presence of
relatively cheap electric current and the general scarcity and more than
average cost of ‘coal, the,pessibility of a successful retort plant should be
considered first, From tho point of view of low capital cost and initial
investment, such a plant offers exceptional advantages, because a plant con-
sisting of ag little as one block of retorts canbe built and operated though
ordinarily it is not as economical as a larger, more expensive plant. It is,
however, easily expanded by building additional blocks, Whether such a plant
would be more profitable if built on Puget Sound, where coal is aVaiﬁable, or

'\
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in Californla, where natural gas may be had, could only be determined by a
close study of coriditions. and.- costs,—lnclualng that of the major source of
the oré, Vhether, too, the rosdst ‘gased should be used to produce byproduct
sulfuri¢ acid would probably be determined by local market condltlons

. despite the fact that from each ton of 60-percent zinc concentrates ton
of ordlnary sulfurlc acid is obtainable, '

prove to be the largest consumer on the Pacific- coast as elsewhere. Tst
)ﬂmu&iness is usually theugh not necessarlly, conducted as$ a mere deparﬁment
6 steck plant “and’ the—ateel ¢ompanies could probably:be relied upon -to.
 déveloprit. - Brass maklng is usually independent, though now a: 1arge portion
1of ‘the ‘budineds ‘is'idore: by ‘subsidiaries of the big copper companies, T
‘pendént’ manufacture -is still possible, especially by the makér of speclaltles.
Thé' easieat and léast ‘costly entrance is. through brass casting. s roll -or
extrude ‘brass and other ‘alloys is more complicated and requirés’ hlgher SKITL
and hedvier -investment, ~“Even here, however, ‘the field is Act closed, since:
it has beeén found that steel works can roll coppér sheets, as His been ‘done
at' Wheeling, W. Va., during the war. Surprisingly low costs were ‘obtained.
Already" copperxnalls have been made at a Califérnia steel plant, operatlng
on toXl ‘for one of: the copper companies. Presumably brasé nails‘and: various
other particular products could similarly be:produced on*toll “petiding the «
time when business had grown to where it really warranted building a complete
'copper and brass works, In contemplating such & program, it should not be
“oVerlvcked that-in brass and copper 1ndustr1es as well as in steel, scrap
metal pleys an rmportant role. S - I I
ff In Southeastern Alaskﬁ a llttle lead cre has becn mined and 2ing’ mi g, -
ferals are known to be present; but in the main exploration so: far has been .
dlrected to finding gold and silver, with lead," antlmony, scheelitel copper
and; nickel strictly subordinate in quantity, Thc region is a rugged onc,a,
much-¢ut up by short rivers and channels of the sea, huch of the lahd is .-
in the form of islands. .Considered in most, gencral torme‘ thé. area- is otouw
pied: by a belt of sedlmentary rocks, now wldcly mctemorphoscd into green—
stones and related rocks, intrudcd. by the Coast Range granddiorites to the .
east, and by gabbros.and:other basic rocks farther westi The juxtaposition
of the Antrusive rocks and-bhe sedimentary and metamorphie rock in places: -
has been favorable to ore genesis, and minéralization is wadesproad To a,
_‘certaln‘extcnt it is observable that thé'effect of the dlorltic ;ntruelons
has been to produce gold-silver lodes, .with lead, zinc, antlmony, apd. schealite
accessory in a few lodes, while the basic 1ntrusions have favored #he formaw-
tion of copper-iron ores with lower percentages of gold and silver and in
places with nickel- and members of the platinum group of metals present in

mlnutc amounts. _ c T L

Several subordlnate districts are commonly recognlzed the Juneau gold
belt, the Sitka district, the Wrangell district,. the Ketchlkan district, and
the Hyder dlstrmct “the latter at the extreme southcrn end, Lead has bccn
obtained as;a byproduct from the mines of the, Juncau gold belt and from.the
Hyder.distriet, Lead.and zinc cres are present in the Wrangell and Kctchlkan
.district, as well as in tho Hyder, but await development. One of the facts
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now more generally appreciated, as a result of much flying over the ground,

is that ore deposits are probably to be found on the crest as well as the
flanks of the Coast Range. The immense difficulty of prospecting the rugged,
forest—covered area, with its heavy rainfall, has heretofore prevented pros-
pecting more than a short distance from the shore line. This may prove deeply
significant in the future.

The region and ost of the subdlstrlcts have been studied by the Federal
Geological Survey, 6 and some half dozen properties have been drilled or
otherwise prospected by the. engineers of the Bureau of liines while various of
the larger mining corporations have scouted the region. .The results of EE7
examinations by the Bureau of lines ire summarized by Robert S. Sanferd, 1
district engineer, as below:

A preliminary examination of the Ground Hog Basin property
13 miles east of Wrangell, Alaska, was made by the Bureau. The
property was estimated to have a reserve 124,000 tons of material
containing 8 percent zine, 2 percent lead, and 2 ounces of silver
a 'ton., A typical sample was submitted to the Rolla laboratory to
determine the amenability of the ore to concentration and the grade
of concentrate recoverable, The sample contained pyrrhotite,

" sphalerite, marmatite, galena, and chalcopyrite in a silicate
gangue, The sulfides were so intimately locked that grinding to
minus 200-mesh did not give complete liberation. The best result
‘obtained was 74.2 percent recovery of the lead in a concentrate
containing 50,10 percent lead and 10,98 percent zinc, and 70,9
percent of the zin¢ was recovered in a concentrate which contained
36,11 percent zinc and 7,17 percent lead, The poor recovery and
low-grade concentrates as well as a high grinding cost would dis-
courage exploitation of the deposit at this time,

A deposit at Tracy Arm was examined by.the Bureau of lines

and estimated to cdntain 7,000 tons of indieated ore and 140,000

tons of inferred ore with a grade of 4.1 percent zinc, 1.5 percent

copper, 04,01 ounce a ton gold and 1. OOFounce a ton silver. The

16/ A partial list of the eariler and more general reports follows,
Wright, F. E,, and C. W., The Ketchikan and Wrangell Mining Distrlcts,
Alaskas + Geol. Survey Bull, 347, 1908, pp. 171-172, .

Buddington, A. F., Mineral Depesits of the Wrangell District. Geol,
‘Survey Bu..l 739, 1923, Ppe bl—b5,
Smith, P, S., Lode Mining in the Ketchikan Region' Geol. Survey Bull,
592, 1914, pp. 90-91.
‘Stewart Bs D., Report, Commissioner of Mines Blennlum Ended March 31
1931,
Robinson, Gi D., The Zlnc~Coppvr Dep031ts near Moth Bay, Rev1llag1gedo
Island, Southeastern Alaska: Geol. Survey mim. rept.
Twenhofel W. S., The Zinc Deposits of the Lucky Boy Claims, Dora Lake
Prince of Wales Island, Southeastern Alaska: Geol, Survey mim, rept.

17/ Sanford, Robert S., The War‘s Impact on the Mining Industry of Alaska:

Juneau, Alaska, Jan, 6, 1945, o
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metallic sulfides are pyrite, pyrrhotite, marcasite, sphalerite,
chalcopyrite, and galena. The property, consisting of 17 claims,
is owned by Harry Townsend of Seattle, Wash,

Small lead-zinc deposits have been examined by.the Bureau
cf Mines at Dcra Bay on Prince of Wales Island and at loth Bay
in the Ketchikan area., Other small deposits occur along the
northwest shore of Thorne Arm and at Dolomi on the east side of
Prince of Wales Island, The Fish Creek property, Hyder Lead
group, and Greenpoint claims in the Salmon River district north
of Hyder were examined by the Bureau of liines in September 1944.
lioderate percentages of lead are contained in these deposits as
well as in the Gray Copper vein at the liountain View mine 'where
a Bureau of iines project was conducted during the.past summgr
for the exploraticn of tungsten.

The Federal Geological Survey has also studied the Ground Hog déposit
and released a mimeographed report by H. R, Gault giving many details. It
has also issued a press release giving details, including reserve estimates
of the Tracy Arm depcsits and reports on Dora Bay and other districts.

It will, be noted that, in the ore .of the Ground Hog Basin preperties,
the zinc occurs at least 1n part as marmatite and so is iron bearing. This
materlally reduces the value cf ahy zinc concentrates made from this ore.

In retort smelting . the . iron corrodes the retorts and shortens their life,

In electrolytic reduction it' alsc complicates the:process aside from operat-
ing to reduce the grade of the concentrate, The Federal.Geological Survey
reports this condition general in’Southeastern Alaska. Oneé favorable factor
in the district is thé multitude of water channels which cut it up and so
make assemblage of even small-lots of ore easy and cheap and deliveéry of ores
from the district to any cutside market feasible at relatively low price,
Another factor is the Jdarge amount of water power that can be ea31ly and
cheaply developed in most parts of the regiony

A project that Warrants‘careful'study and perhaps favorable action is to
build somewhere in the regicn a sampling and ore buying plant such as was
formerly commen in Colorado ‘and othér western states, .. S

" Southwestern Alaska, desplte its easy accegsikility by sea, is one of
the 1east—explored parts of the Territory. A few lode mines have beert worked
there in the past, but none are now operatlng. JIn each instance gold alone
was sought and scant attention paid to other minerals, including, as else-
where, lead and zinc, Yet there are aep081ts on Sendaka Islandy Unga Island,
and possibly on.Unalaska which show distinct promise. The situation is so
favorable from the point of view of ocean transportation, -though not it must
be admitted in. other particulars, that it deserves attention. The Geclogical
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Survey___/ has explored the region and collected much of the data necessary. .
B. S. Webber of the Federal Bureau of iines made .a -preliminary study and a

project for an extensive exploration was in the pregram for 1945 which was

cut off by the end of the war, From a preliminary study by the Federal

Geologlcal Survey and more detailed observations.by private engineers, it

is believed that on Sedanka Island in particular: there is a zinc~lead—copper

ore body, perhaps of real 1mportanca. Sanford,.in the summary already quoted

says: .

A deposit which is one of the largest known zinc-lead cceur-
rences in Alaska is on Sedanka Island, one of the Aleutian group.
The mineralized area is 25 miles from Dutch Harbor and near Biorka
Harbor, which is readily accessible to shipping vessels serving .

~ the Aleutlan Islandsieiiset, Sphalerite and minor amcunts of up
_galena, chalcopyrite, gold, .and silver have been reported.

In 1945 Webber trenched this deposit and cut 29 samples, Of these, 19
averaged 9.16 percent Zn, 0,55 percent Cu, 0,25 percent Pb, nil Cd, O. OA OZw
Av, and 1.4 oz. Ag. The width of the bed sampled was 5 to 15 feet and the
sampllng covered 120 feet along the lode. Additicnal study is oon31dered
desirable,

Other dep031ts of possible value are known and a wide variety of min-
erals have been collectad from the region. It is entirely possible that
the first big zinc-lead mine in Alaska will be developed in this district, .

Iron Ores

In any con31derat10n of the degree of industrialization of a country,
the possibility of local manufacture of ircn and steel or, alternatively,
of furnishing one or more of the raw materials for such manufacture, must
be taken intc account, The three essential materials are iron OTe, coklng
coal, and limestone, Equally essential is it that these materials oceur in
Juxtap031tlon or in such geographic position as to permit their easy assem-
blage at a common point, There are few things more useless than an iron-ore
deposit in an isolated district from which ore cannot be economically trans—
ported to any suitable assembly pcint. For example, there are, on the
northwest coast of Australia, large depusits of hematite of excellent grade,
but the cost of taking the ore to the steelmaking districts in scutheastern

18/ Dall, W, li., Coal and Lignite in Alaske: Geol., Survey 17th Ann;.Rept.,

pt..I 1396 .pp. 763908,

Becker, G. F., Rcconnaissance of the Gold Fields of Southern Alaska'
Geol, Survey 18th Ann, Rept., pt. III, 1898, pp. 83-85.

Spurr,-J. E,, Reconnaissance in Southwestern Alaska in 1898: Geol.
Survey 20th Ann, Rept., pte. VII, 1899, pp. 31-238, : ,

Martin, G. C., Gold Deposits of the Shumagin Island: Geol, Survey Bull,
Collier, A, J., Auriferous Quartz Veins on Unalaska Island Geol,
Survey Bull, 259, 1905, pp. 102-103.

Atwood, W. W., Geology and Mineral Resources of Parts of the Alaska .
Peninsula: Geol, Survey Bull. h‘?, 1911, 137 ppe
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Australia is so great that serious consideratiocn is now being given to using
instead the lower-grade lateritic ores from New Caledonia. Under special )
circumstances iron ores are trdnsported long dlstancbs ‘the movement of Tofo
orc from southern Chile to Baltimore being a case in pomnt as is also the
occasional shipment of iron ore from Sweden to the United States or the move-
ment of ore. from Newfoundland ‘to Europe. In all these cases, and in others
that might be cited, special circumstances make the shipments possible. In
general, iron ores arc¢ sc¢ heavy and so bulky that steel makers profer to use
even slightly inferior grades of ors that may be cbtaincd in ncarby districts
rathcr than undertake long-distance shipment, =

It is also a general. rulc, based on much experience and with many sound
reasons te support it, that iron ore moves toward coa l rather than the re-
verse and into dlstrlcts whera, by Feéason of the presence of fuel, power,
scrap.iron, or steel, manufacturing has already been established or local
conditions favor it, Alaske does not afford these conditions nor does it
now seem probable that they will obtain them in any near future,

Although the coal is abundant-and even coking and otfler high grades are
present, the larger part is not of such quality as tc be valuable for blaste
furnace use, Such coking coal as has béen found is"patchily" distributed and
difficult and expensive to mine. As stated clsewherc, the carly hopes of
mining large quantities of coking, or at least of low-volatile ccal, in Alaska
have now faded; and, on thc basis of present knowledge, it is considered im-
probable that any such industry will develop. -

The third material ordinarily required in making pig iron is limestone,
of which one-third to one-half ton is ordinarily nceded in producing 1 ton
of pig iron. Alaska is fortunzte in possessing large quantities of .this
material, well-situated for mining and ncar the sea, It has already become
an article of commerce in Scuthcastérn Alaska, though not uscd as a flux in
iron manufacture., The quality of the materisl makes it suitable for such
use, but for other reascns it docs not now scem likely that it will find such
a market.

Iron ore is prosent on Prince of Wales and other accessible islands in |
Southeastern Alaska, and hopes have been held that it would find a market on
the Pacific coast, The orcs cecur in lenses in metamcrphic rocks, very prob-
ably marking the former presence of limestonc bands in the sedimcnts that have
now become greenstoncs, and they. consist of magnetite and hematite with minor
amounts of pyrite and chalcopyrite. They have been described ir cohhcction
with the discussion of copper and have becn to some extent finetl and shipped
as copper ores, dJust at prcsent they are in little demand, sinte the amounts
of copper, gold, and silver in. them are teoo small to-pay for shipment and the
iron is only valuableto the copper emelters when they have to treat an cxcess
of silicecus orcs, dJudged strictly as iron ores,these dcposits are at a
disadvantage, because they require preliminary treatment to fit them' for blast-
furnace use, Thu copper and the sulfur present are detrimentral in iron -
making and must be removed. A technology for doing so has beén doveloped,
and the Bureau of Mlﬂus has tested the-oros from th@ Poorman ‘and Mount Andrew

- -
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mines and found it to be applicable, Such methods are in actual commercial
use in eastern Pennsylvania, where the ore from the Cornwall mine is crushed,
concentrated, and sintered profitably by the Bethlehem Steel Corp. the copper
congentrate goxng1D one of the smelters in New Jersey and the inon sinter to
the blast furnaces at Bethlehem. Unfortunately there are no BIE%?”Tﬁ?naces
nearby the Alaskan deposits; and while ccean transportatlon can.be prov1ded
the distance to the only iron blast furnace on the Pacific coast the Fontana
in southern California, is considerable, The ocean trip, too, would need to
be supplemented by rail haulage from San Pedrc to Fontana sirce for™ strateglc
reasons the Fontana furnace was built inland and not on the coast, While the
grade of the ore that could be produced by proper, treatment at the Prince of
- Wales Island mines would make it desirable for mixing in, the cost per unit
of iron would undoubtedly be higher than for ores much nearer the furnace.

Alternatlve plans that have been dlscussed _propose shlpment of the con-—
centrate or sinter to some. point on Puget Sound or the Columbia River and
its use in a plant erected there. Usually it is proposed to make the steel
frem the ore by use of electr1c1ty.‘ The difficulties in the road of any such
development are; : LT : o

(a) There is now no plant in exmstence to buy the ore nor is there an
unsupplled market. for Utecl that would warrant building: one, Indeed “the
ex1st1ng_steel plants in the Jestern States facelthe. nece851ty of, maklng a
vigorous sales campaign if they are.tc market enough steel to keep them all
working at an econcmic rabe.}ﬂ/. Thlu is certalnly no. time to launch into
building more plg-lron plants in. the west, - x

: (b) The technology of maklng steel dlrect from ore is cne that is as
yet in- the development stage,although it has been demonstrated as sound in
principle;and: possibly of: economie appllcablllty under special circumstances,
Even, however, with low=-cost power it has so far only been possible to apply
it in small works favored by particular conditions, It is not believed that
such works can compete with large plants follow1ng standard, practice in pro-
duction of the grades cf .steel that are demanded in quant;ty.\‘lt has already
been stated that..on or tributary to the Pacmflc coast there-are now in being
works with ample capac1tyto supply ex1st1ng markets.

There is, tnen no present market, on the Pa01f1c coast for these iron
ores, nor dces one .secm probable in any near future. The question naturally
arises.as the feasibility of erectlng a plant. espe01ally to utilize the ore.
So far as;a ghandard blast furnace -is concerned the known ore reserves.are
too small .to amortize such a plant. . That would under modern conditions,
rcqulro lO 000,000 to 20,000,000 tons, preferably the latter,_of syitable ore,

Follow1ng careful study of the deOultS on Prlnce of Males Island and
elsewhere. by the Federal :Geclogical Survey, the Federal. Bureau of Mines under-
took to oxamine the more promising ones by trenching, diamond drilling,

19/ See Bain, H, Foster, A Pattern for Weetern Steel: ~Bureau-of Mines Inf.-
Cire, 7315, 1945, 35 pp. - o S
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sampling, and estimating and followed this by ore-dressing studies at Rolla,
Moe The results at the two largest were as below:

Poorman mine:‘,Estimated‘reserve, including measured, indicated, and
inferred cre, 1,394,000 tons,' Analysis: TFe, 52.4 percent; Cu, 0,25 percent;
S, 3.72 percent, phos., O. O} percent, : ,

Mt. Andrew mlne- Estlmated regerve as above, 2,009; OOO tons. Analysis:
Fe, L4 percent; Cu 0.35 percent.

Inhnéither mine was the reserve sufficient to suppert an independent
operation; nor would the two together do so, It follows that, for iron ore,
the deposits only have value.tc.the extent that the ocutput. can find a market
supplementing other supplies., ZEntirely aside frcm the detrimental presence
.of copper alsc, neither ore as mined is sufficiently high in iron to con-
stitute a premium ore, By selective mining a smaller amount .of ore of. higher
iron content could probably be mined, but this would increase cost and di-
minish the reserve, It is possible, as already stated, to treat. this ore so
as to produce, as a byproduct, a copper cuncentrate containing such gold and
silver as is present, and, with this remcved, to sinter the iron ore into a
presumably useful furnace product. At Rolla such a sinter was produced from
the Mount Andrey ore, with the following analysis: 59 percent; -SiQp,

9.2 percent; phos., 0,02 percent; S, 0,06 percent. Thls ig a desirable prodﬁ

uct, but its delivered cost at the blast furnace is open to question, as is

also the matter of whether the copper concentrate would contain enough ccpper, .
geld, and silver to pay for the cgst of fine-crushing the.ore, floating it

cut, and magnetically concentrating the remaining ircn. Calculations are

necessarily based on numercus assumptions not all of which could be expected

to be realized in practice; and, .in view of the marketing difficulties al~

., ready menticned, it can hardly be doubted that rooponlng and equipping these

mines would be hlghly venturesome. -

One. pOSSlblllty that has bben suggusted remalns to bu dlscussed namely,
a small local works depending on hydrcelectric power and the usé€. of charcoal
for reduction material and making special alloy steels. Such an enterprise
would closely follow lines of development well worked out and proved in
Sweden, Sufficient ore Tor such a plant is present and various alloy min—
erals are to be found e¢lsewhere in Alaska and British Columbia, The forests
of, southeastern Alaska afford plenty of wood for making charcoal indeed a
gupply for a charcoal blast furnace could doubtless be hag in case that beé
preferred;to an electric furnace, Hydroelectrlc power can be ca__}y devel-
oped with fair economy at numerous points in southeastern Alaska and a
suitable assembly and shipping point cculd readily be found, . The difficulties
to be overcome are more commercial than technical, The process that would
necessarily be followed would. call: for experisnced direction and:highly
skilled workers, and such entcrprises do not usually flourish in isolated
localjties. The products made would b scld in an intensely competitive:

20/ See Dert, Joseph Cummings(hydroelectrical cngineer, U. S. Forest Setvice),
Report to the Federal Power Commission,opn the Water Powers pof South- .
eastern Alaska: 1924,
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market where brand name and reputation have- high value but are slowly bullt
upe. Because of the hlgh unit valuc of the steels, transportatlon cost to
market is not esp601allv important, but marketing costs are, Alloy steels
are generally made near centers of manufacture and by companies that are in
position to merge their distribution and selling costs with those of a large
volume of other business. Just how successful a new concern would ‘be against
such competition is doubtful, Actually few such enterprises ard' now in busi-
ness under similar cenditions; and it should be rémembered that a Sllght :
advantage, even if realized, in manufacturing cogts would be casily lost. in :
the cost of sales, Such as it is, though, this seems to be the ohly. present
opportunlty for steel making in Alaska. It has recentl& been announced that .
a Canadian company has purchased the old smelter at Anyox, B, Co, w;th,a view
to enterlhg this field. ‘ T

L

Coalv"

General

Coal beds are present in many parts of the Terrltory;although coal.mlnes,
other than strictly local operations, are to be found in only two’ dlePlCtS,g
‘the Matanuska and the Healy River. Both of these are connected by spur. llnes
to the Alaska Railroad, which fact emphasizes the rule that it is only where
transportation facllltles are available that coal mining developes. Coal is
a low specific gravity mineral and so makes bulky freight, A gold placer :
miner can carry hs pcke of gold dust tc market but a coal miner must.have .
railroad, boat, or at least truck transportatldh available if he is to sur~
vive,

) ﬂarly as 1902 Alfred Brooks presented a map of the coal flelds of
Alaska " showing their wide distribution and general extent. Both befcre
and aftur the appearance cf this summary, the bulletins and other reports of .
the Geologlcal Survey have contained many details as to the various fields,
After the organization of the Bureau of liines the latter took an active part
in the testing and exploitation of Alaska coals, the inspection of the mines,
and the effort to prumote development of the fields, and ag:the Territorial
bepartment of Mines developed it in turn took over much of this work, . The
publications of all three of these agencxes furnish important data regardlng
nearly uvery known coal flbld-

The coal beds’ oceur in rocks‘of various ages, including the Permian, the
Cretaceous, and the Tertiary, especially the ifiocerie of this last. While coal
of all grades’ from lignite to anthracite is present, the largest portion is of
subbituminous grade, and the major developments have been in the Tertiary
formations. Expectation of ‘being able to develop: important tonnages of smoke-
less and coking gradcs have been disappointed, and the codl' now being mined
is only of steamlng grade, ranging on an alrndry basis from 8,000 to 10, 000
B.teu. This coal is satisfactory when used in plants adapted to it 5, 38 at
Falrbanks and Anchorage~ but, as is true elsewhere, sueh coal is now meetlng

21/ "Brocks, A. H., The Coal Resourccs of Alaska- Geol.' Strvey 224 Ann, Rept., .
Pte IIL,-1901, ppe-515m571. . . . o e
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stiff competition from petroleum., Even in Juneau, thé capital of the Terri-
tory, it is cheaper to use. petrcleum than Alaska coal. One of the changes

in the local coal business in recent years has been that local produttion

has almost altogether aupplanted the former imports of coal from Washingtbn
and British Colunbia; but it is still true that, by reason of shipping con-
diticns, it is cheaper to import coal at many Alaskan ports than to use
Alaskan coal, Adequate facilities have not been provided for shipping to
- other Alaskan ports even the llatanuska coal, which is mined in the field
nearest the coast; even if docks and col¢1ers were provided, the shipments
would probably be unprofltable, because at most Alaskan ports only less than
cargoe. lots are needed, and such frelght is better handled as a part of gen-
eral ﬁrelght movement to and from such ports than in specialized boats and
barges. . At one time a heavy export trade was antlcipated based con the
assumed high quality of the coal. . Experience in mining has shown that high-
quality coal is rare in the Alaskan fields, and minirg conditions are far
from good, . Not only the physical conditicns as to roof, foot, faults, and
dip are unfavorable to mining, but the beds thicken and thin most irregularly
as a result both of original differences in conditions of deposition but also
because of deformation of the formation. This, in turn, has resulted in
variation in the degree of metamorphism of the coal itself and hence in its
rank, Even to produce good steam coal it is necessary in the Matanuska field
to wash it to reduce the ‘ash, L

When the Alaska coal flelds first attracted public attention some L0

years ago, a violent controversy arose as to the conditions under which they
were to be opened ‘and operated, .The then existing law urder  which coal lands
were taken up was far from perfect and had led to much abuse, altheygh 1t had
permitted extensive development and rapid industrizlization throughout the
Western States, There was considerable public opinion which demanded that
future development be on some different basis. In response to this, the Con-
gress established a leasing system for Alaska coal fields.22/ 1t provided

for 10-acre permits under a simple form of application tec meet local village
demands and, after secttingaside national reserves in the then known coal
fields, for ‘leasing the remainder in units of 40 acres or multlples thereof
. on a royalty basis, coupled with annual acreage rentals, .The charges were
moderate enough, but there was written into the law a very stiff antimonopoly
clause - limiting cwnership -direct or indirect by any individual or corporation
to 2,560 acres,, .This provision made itimpossible to develop the fields on

the old basis under which a single corporation, or the same financial interest
operating through two or more corporations. could .own both the mines and the
transportation lines, It undoubtedly checked development though that was a
blessing in disguise -to those who were then plannlng to invest large sums in
coal lands and railways, since-the coal proved to be less minable and of

lower grade than was antlclpatea at the time. Had, for example, a railway
been built by private capital into the Bering Rlver coal fields, a project of
the time, the money would have been lost. In actual experiénce, ‘railway lines
to the two fields that have been duvcloped have becn provided at the expense
of the taxpayers, .Even so the number of mines opened has been small, and the
struggle has been to find enough market to keep them alive rather thaﬁ to”
provide a large output, It was only in the recent wartime emergency that ccal

22/ Public 216, 63d Conge, H. R. 15,233 .
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supply ran short and that it became necessary to open new pits and’ resume
imports., The leasing system, as applied to Alaska, makes very little dif-
ference in actual practice, and looking backward one is sometimes inclined
to wonder what all the rowwas about.” At present, in view of the very lim-
ited market, the antimonopoly clause seems obgectleés, since even with it
in force it is easy to produce more coal than is normally needed,  ¥hat the
long-time effect may prove to be.remains to be seen. That, however, is but
a part of the general problem of monopolies’ or attempted monopolles in
American business., It is‘thot clear that conditions in Alaska are sufficiently
different to justify a separate policy, although an argument for it might be
built up on the unusual difficylties that mist be faced in Alaska by ahyone
wishing to develop anyindustry. '

Development of coal mining in Alaska has been slow not only because of
the character of the coal, .the inherent difficulties in mining,. the thin and
limited market, and the competition of petroleum but also by reason of the
fact that, in many localitites, water power is available under favorable con-
ditions., A1l through Southeastern Alaska and only te a slighter degree along
the south coast, the abundant rainfall, the presence of lakes and natural
reservoirs, and the high ,slopes of the short rivers make for easy and cheap
hydroelectric development. In certain localitites power can be had so cheaply
that development of' electrochemical industries may be anticipated. The region
is not one, however, in which any single large system can be expected to be
profitable owing to the technical difficulties and cost of transmission of
current across ocean channels cut deep into the mainland and between the
numerous islands, .

Matanuska Ccal Fields

The principal coal-mining operations in Alaska now center in the
latanuska Valley at Eska and Jonesville, neighboring mines about 60 miles
east of Anchorage with which they are connected by a branch of the Alaska
Railrcad., The Glenn Highway, a year-round gravel road, extends past them to
connect with the Richardson Highway to the interior., Thé Chickaloon field,
in which for a time the Navy undertook exploration, and Anthracite Hill,
which has attracted considerable attention but which is as yct of unproved
value, lies a short distance to the east, The region has been much studied
by Government and Territorial geologists and engineers, and convenient sum-
mary may be found in a report_g/ issued by the Geological Survey and covering
the district of known present importance, The éoal field is.about 7 miles
long and 1% miles wide, with a northeasterly trend, and lies parallel to and
south of the Talkeetna Mountains, The coal measures lie in a structural :
trough, with Cretaceous and older rocks on both sides. The coal measures are
of Tertiary age and are somewhat concealed by glacial and other .Quaternary
depositse They consist mainly of silts and sandstones, with subordinate beds
of coal and clay, and are of nonmarine origin. The Chickaloon formation,

__/ Parnes, F. F., and Byers, F. F., Jr., Geology and Coal Resources of the
Eastern Part of the Lower Matanuska Valley Coal Field, Alaska. Geol,.
Survey lim. Rept. 113,198, 1935,. '

[
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5,000 feet thick, includes the coal beds and is covered by the massive Eska
conglomerate 11,200 feet thick. The Chickaloon lies on an unnamed thin bed .
of Tertiary sediments, below which is the Cretaceous. The strata, have been

folded and faulted, and the coal.beds are found on both flanks and around

the nose of a westward-sloping syncline. Ordinarily they dip 30° to 400 but

in places as low as 12° and in others as high as 55°, The syncline has been

cut by a, number of. transverse faults which divide. the coal beds into a series

of blocks along the strike and complicate the problems and increase the ex-

pense of mining. The:individual beds. thicken. and thin.along strike:and dip,

but the general sequence is fairly constant and good marKers are present,

The faults form zones, in one place as mach as 1,000 feet wide, af disturbed

strata, and the freguent small dlsplacements ﬂgrther compllcate the problem

of mining,. .

Coal is mined from nearly. a dozén beds, and while the horizons.are per-
sistent, workable thicknesses are found in different beds in different. parts
of the area, Most:of the coalimined is in 4~ to. 5-foot:beds; but some comes
from 8-foot .to 9-foot beds,: and sothe .are even thicker, ° The coal contains
numerous partings and can.rarely -be mined clean, so both:Jonesville-and Eska
mines require washeries. to prepare.marketable products.' The: difficulties in
mining such beds may be readily inferred from the following description of
the Shaw or- No. lO bed, quoted from the rapoxt by Barnes and Byers:

} v

The Shaw bed: 1n ‘the' Eéka mine donsists of twm benches of
coal, separated by 2% to 4 :feet of cealy elaystone ‘and. bone,
that "are known 1ocally as upper and lower Shaw, The upper. Shaw.
ranges from 2% to I feet in thickness and commonly includes one'.. .
tc three hard claystone markers an inch or less in thickness,
This coal has been mined ort both limbs - ¢f the syncline as well
as in the old east-side workings., The lower Shaw coal has an
over-all thicknéss’ramging from-3 to nearly 5:feet but.includes
as many as’ 5-claystone. partings I to 2 inches thick, The coal:.
has been systematically mitied only on. the north limb for a short
distance on eaeh 'side -of Eska Creeks Ta the west on .the.south
limb it has nét been mined, largely because it is too close to
the upper Shaw bed to be mined separately and Wecause the amount
of rock in the Lower Shaw partings and in the thick parting
between the two benches maka ‘the mining of both benches together
undesirable, MNest of the present. Eska workings the main parting
may be thin enough and the lower bench clean enough' to encourage
mining of: the entire bedb partlcularly now that a washer ‘has begn
installed at Eska o L L :
Bed 10, the equlvalent of. the Shaw bed in the Evan Jdnes
cross=cut tunnel consists of two: benches, each about 23 feet
thick, separated by about 1..foot. of coaly. claystones, The upper
bench is clean coal with 2 single silicedus claystone.parting
about 1 inch thick,. The lower bench includes only 1 foot of
clean coaly the upper and lower opened only by a short. gangway
in the Evan Jones Mine,. but the .two benches may evahtually be
mined as a single bed, ‘ I .o .
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At locality U, the Shaw bed includes two benches of clean
. coal 14 to 15 inches thick separated by more than 2 feet of
coaly claystone. A similar section is exposed at locality T,
"but further west both benches gradually thin and the' number
and thickness of claystone partings increase,

p The various other beds, Martin, Eska, Emery, David, Maitland, Chapln,
and others, show somewhat 31m11ar though not identical COndltions, but in
each mining is alorg horizons rather than beds, and careful work is neces-

: sary to mine the coal., Coal dust is present, and explosions have occurred,
The method of mining called for by the pOSltlonS of the beds, namely cross-
cuts from the surface, long drifts along ‘the strike, and high raises to the
surface, makes it dlffloult to maintain good’ ventilation at all times and
further increases the cost. This, with the high wage scale obtaining o
throughout Alaska and the difficulty that would be involved in condutting
large-scale operatlons even if market conditions were favorable, makes it
impossible. to look forward. to cheap coal from thls field although a- very
useful output at moderate price has been produced in the past and may be
expected in the future. The Navy explorations at Chlckaloon indicated
that, to produce any considerable amount of naval—grade coal, even after
a washerj had been built, would involve large ihvestment ‘and wbuld be at -
hlgh cost, Accordlng to Barnes and Byers, the estimated probable reserve
in the eastern or known part of the Matanuska coal fleld is of the order
cf 70,000,000 tons, ‘ A

In three of the mines in the western part of the field, as dz cribed  K:
. by Pajne and HOpl’lnS, a.reserve of 9,000,000 tons was estn.mated. '

SR Analvsee of Latanuska coal

Bed'| - ‘Location ' - M01sture Vol..comb.]leed Cu' Aeh fSulpbur-B;T.U.
{South 1inmb, . - . i P e . :
Leo.o|Evan Jones minel. u 39 . ,38.uol L0, 72 16.09, 0427 [ 114298
Beans do. 3.50. 71 37,30 - 1 40.20! 19,000 .30 {10,990
S . !
North limby™ . N ? Coe "'. R
2eve0|BEvan Jones mine| 3,50 -1 36,80 . 38440 | 21,301 20 110,450 -
“ North limb. | = - | | T T L S I
2uves) 3.80: | . 37.90° . 43.30 |:15,00| - 30 [11,540
North limb, | | " ' . '.'I ” vli ,." '. . )
8..4.{Evan Jones mine| 4,90 .} '36.10 1 45,90 13,19, 430 111,830

Lt

Upper|South linb, . | - . f.- o t” o \
Shaw|Eska -mine . : 3.70v‘~.»ul OO B AA QQ 30, 90 - o 50-112,410

24/ Payne, Thomas G.; and. Hopkmns, DaV1d .. Geology and Coal Resources of
the Vestern Part:of. Lower. Matanuska Coal Fleld Alaska- Geol. Survey

. Biim, Rept. 105, J117, 1944, oL e L : L e .
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The coal in the western part of the Matanuska field is substantially
the same in quality. Payne and Hopklns quote the following figures of B,t.us
values for coal as received:.

Premler mine 23115765
Baxter & Bedell 11,020
New Black Diamond ll 9L0
Wishbone Hlll mine 11 5505

The quality of the coal mined at Eska and Jonesville.is perhaps suffi-
ciently illustrated by the analyses quoted above from the records of the
Geological Survey and the Bureau of lfines, the figures being for coal "as
received," : e '

At present there are three operating mines in the district, the Eska
and Jonesville in the eastern part -and one, the Buffalo, in the western
portion, Near thé last was the Premier or Moose Creek, which operated for
some years but was lost when the creek broke in as a result of: too close
pillar robblng,. Other smaller mines have been operated at various times
but are now closed. . The Eska mine was. opened to supply coal for ‘the rail- -
road but has not been operated contimuously, For some years it remained
idle, and coal was bought on bid from other lessees to give them a backlog
cf orders and to assist them in building up-a domestic market., At the same
time, the mine served a useful purpose to the railroad since,.by being
available for reopening at any time, it fixed a ceiling on bid prices,

The Evan Jone€s mine has always been privately owned and has grown from small

beginnrings to its present important position, The Buffalo mine is new and ' -

was developed with the aid of the Army to help meet the demand for coal dur-
ing the war, Up to now it has proved to be a h;gh~cost ming, and its imme-
diate- future is somewhat in doubt,..Its outlet is by truck service, since
the narrcw-gage railroad that formerly ran up koose Creck to serve the -
Premier. was.washed -out in 1942 and has not been rebuilt, - ‘““j“f;”T.. -

- Nenana Coal Fieids

The second-largest eoal production in'Alaska comes from thé Healy River

fields well up toward the interior. Healy Creck is a tributary of the

Nenana River, which flows into the main stream 112 miles south of ‘Fairbanks,

Along Healy Creek; ngnlte Creek, and other streams are numerous outcrops
of coal, but mining is now only actlve along Healy Crcek, the Suntrana being
the principal mine, The region is part of the plateau country north and
east of Mount lMcKinley, It is largely covered by a thick bed of gravels
knewn as the Nenana formation. At various points the streams have cut
through this into or through the coal-bearing formation, which consists of |
loosely consolidated sand stones, sands, clays, and coal beds. Below this
formation lies the Birch Creek schist, a series of metamorphic rocks of
supposed pre-Cambrian ags. Before thc Nenana gravels were laid ‘down, the
country was subjected to long and. comtinuous eresion,’ and apparently only
patches of the coal formation in basins-and hollows of- the old surface of
the pre~Cambrian have survived, These patches extend over a' considerable

-
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ared, but so far extensive mining has been confined to the lower part of the

Healy Creek, since there alone is transportation available. In 1943 coal was

mined by stripping I miles west of Healy Station, but the operation has ceased.,

The Suntrana mine is connected by means of a L-mile spur track with the Alaaka .
Rallroad at Healy station. From this minea motor road extends a few miles

farther up the creek to coal claims that weré worked on behalf of the Army

through the recent emergency. B

The Healy Creek/field has been described in various reports of the
Geological Survey.22/ The Burean of Mines began drilling there.in 1943 in
cocperation with the Army Procurement Division. In 194h the reglon wag
restudied for the Swrvey by Clyde Wahrhaftig and Jacob Freidman, and a brief
summary prepared (mimeographed release, 112,613) from which most of the
following description has been talien.

In 1920 the Healy River Coal Corp. began mining on the west side of the
Nenana but transferred its operations to Suntrana on the east side when the
bridge and connecting railway were completed to the larger outcrops at that
point. This has been the only continuous operation in the field, The Roth
leage higher up the river lapsed for failure t6 perform, although a small
amount of coal was mined recently by open-cut on Army account. The Sanford-
Ugibelll mine between the two was also a temporary open strip operation on
account of the Army. According to the Survey, to the end of 1944 tho coal
. broduced hag totaled 1,775,750 tons. '

The coal moasures are congsidored to bo part of a fault block tilted to
the north, More aspecifically, they form a syncliné closed at the Fast and
opening out trough fashion to the West.' There are numercus individual beds
ranging in thickness from 1 foot to 55. Prindle reported a total thickness .
of 230 feot of coal in 23 beds, of which 7 aggrogated 174k feet. Wahrhaftig
and Freldman state that the coal-bearing scdiments range from 185 feet in
thickness at French Gulch to 375 feet at the cast end of the arca. The
number of coal beds rangcs from 30 to 32, Individuzl beds range from 7 fect
in thickmess to 40 feot of workeble ccal; with limited arcas in which the
coal is 50 feet thick or more. The lowest beds arc thickeat but alsc moet
lrregwlar, as is common where coal beds have beon formed overlying an'gncon-
formity. In Missouri, for ecxample, small patches of coal as much as 90 feet
thick have been found under simllar conditions, but none made long-lived’
mines.* The arcas of thick coal are much lesg limitcd aleng Healy Creck,.and
the totel quantity of workable ccal in the field is really large. The Survey
estimates that the rescrve runs to 850,000,000 tone, plus 215,000,000 tons
"inferred" rcserve. About 460,000 tons is believed to be minable by open-pit
mothods, As mining has only boen condiueted alung Healy Creck, there is not
mich doudbt that additional large amounts of coal may be expected to be mined
along lignite and other crecks in the region.

In structure, reserve tonnage, age, and charactor of the coal, the Healy
Creoeck ficld resecmbles in many ways the great Fushun field cast of Mukden,
Menchuria, The coal in Alaska is of glightly lower grade and the beds arec
not so thick, but in the end it 1s possible that the Alaska ficld may prove
cqually valuable, .o IR : .
25/ Collier, A, J., The Coal Resources of the Yukon, Alagka: Gool. Survey,

Bull., 218, 1903, p. L6. '

Breoks, A, H,, and Prindle, L. M., Tho Mt, McKinley roegion, Alaska: Geol. .
Survey, Prof., Paper 70, 1911, pp. 188-192,

Capps, 3. R., The Bonnificld Region; Alaska: Geol, Survey, Bull. 501,
1912, 64 pp.
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The ccal is subbitumincus B and C in quality. ost of it has an ash
content of less than 10 percent, and considerable contains only 4 to & per--
cent. The quality varies considerably from bed to bed but does not show
systematic variation along the strike. In general, the coal at the base of
the formation is higher in heating value than that nearer the top, Although
the ash content is not high, the mcisture in the coal is, The air-dry loss
ranges from 7.4 to 8.5 percent,in general, while a number of the beds contain
15 to 19 percent of hygrocopic moisture. On an air-dry basis the principal
beds run frem 9,250 tc 10,400 B.t,u. The coal is not adapted to locomotive
use, as it makes too many $parks, but when burned on chain-grate stckers ifi.

a central _power station, such as that of the Fairbanks plant of the United
States Smeltlng, Refining & lining Co., very good efficiency is obtained,
Despite the necessary charge for shipping the ccal over 100 miles from mine
to power plant, it has proved practicable tc generate power at a very favor-
able rate, lower in fact than that obtaining in many cities in the States.
Using such coal advantageously is largely a matter of correct design of plant
and of good operating. -

Although some of the Healy Creek cocal is gaseous enough tc require care
in mining and underground fires have at times interfered with operations, it
is entirely possible to mine safely, and this has been accomplished with rare
exceptions., Some of the beds, too, are subject to spontaneous combustion and
require special care in stock-piling. This is true of only part of the coal;
and, in fact, coal has been stored as much as 7 years without even getting on
fire, probably because it was frozen, In the recent emergency such stored
coal was fed into the furnaces at Fairbanks withcut showing material deterio-
ration in quality.

The.lignite and subbituminous~coal fields along the coast and inland
rivers could probably be burned with approximately the same relative effi-
ciency if the volume of business permitted operations on a similar scale as
+ at Fairbanks. It is such matters as scale of operation, design of plant,

" and skill of operation rather than quality cf coal that determines cost.
This is illustrated by the fact that the same coal that permits a low kilo-
watt cost at the power plant at Fairbanks is expensive and inefficient when
bought in retail lots and burned in house-heating stoves and furnaces.

Future Markets

At present coal production in Alaska is about 350,000 tons per year;
during the war the demands of the defense plants constituted an important
propcrtion. '

The mines now open can yield encugh coal to meet expected demands, and
no good purpose would be served by opening more at this time., This does not
apply to small mines in isclated localities such as Point Barrow, where the
Bureau of Mfines opened a pit to supply coal fer the school, hospital, and
- other institutions and for houygehold heating, At that point the native popu-
lation has increased gréatly in recent years as the people have moved in from
the surrounding country, The driftwood, which for ‘many years contributed
heavily to the fuel supply, has now beun largely exhausted as has also the
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¢il-rich sand mined at an oil seepage near by, The new ccal mine is worked
under a cover of frozen ground, and while up to now the local price of fuel
has remained hiph, largely betause of'the cost of sled h&ulage, this may be
improved, With a small amount of temporary technical supervision it is
probable that similar useful mines can be opened at other points in the
Territory. Any large increase in coal mining, however, will hecessarily
wait for increased industrialization. With the world moving rapidly toward
using petroleum as fuel and with other deposits situated nearer ports where
steamship traffic centers; the outlook for any export trade in coal from
Alaska is far from bright. The prcblem of ccal mining there is:less one of
production than of markets. ' '

v " If one looksto the long-time future, attention may properly be directed
toward the possibility of marketing the cutput in some different form than
raw coal. Consideration may also be given to burning-it by cther methods’
than those now in use. JMechanical stokers cf various types are available,
and one type is in‘successful use at Fairbanks, as already indicated, while
another is used on'the locomotives of the Alaska Railroad, Powdered-coal,
largely used in the United States,may find a field in Alaska, Both methods
have, however, as yet found a place cnly in central power plants and cn
locomotives., They are not available for small plants or for household heat-
ing. For the latter, some form of briquets may be visualized, but their
production is tied in with the making of coke, char, or scme other high—
carbon byproduct of high- or low-temperature distillation, - For Alaska the
latter route seems likely to be found preferable, as it permits production:
at the same time of synthetic petroleum and oil products, This whole ‘field
is now under .sericus investigition by the Federal Bureau of lines under a
spascial appropriation; and while, as applied tc Alaska, economic conditions
at prescnt point ‘rathcr to continued attemsts to develop petroleum fields
locally or to continued importations of oil from California, there are
‘possibilities of using Alaskan ccals at sciue time in the future.

The more favorable opportunity seems tc be in low-temperature carboniza-
tion of the ¢cal with petroleum products as the main product and briquets ‘of
char to be uscd as domestit fuel as a byproduct, The principal ccals pro---
duced in Alaska have been tested and have been found to be adapted to such -
treatment.gé/

The results of the test were summarized as below:

The low-tempsrature carbonizaticdn products of the bituminous
ccals from the Matanuska field were (a) a coke weighing about 70
percentof the orginal coal, (b) 29 to 41 gallcns of tar and light
0il 'per ton "df "a¢al, *(e) about 10 percent of water, and-(d) 840
to 970 B.teus “in gas per ‘pound of coal. The sub-bitumincus coals
tested from'th¢ Broad ‘Pdss, Forty kitles and ‘Nertand districts
yiélded (a) *d ¢hdr “weighing dbout one~half ‘dg much *as the original

56/ Selvig, W. k., Ode, W. H., and Davis, Josenh D,, Low-Temperature
Carbonization of Alaskan Coals: Burcau of Mincs Tech. Paper 668,

19kk, 16 pp.
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coal, (b) 9.7 to 37.3-gallons of tar and light oil per ton of coal,
(¢) 23.4 to 36.4 percent of water, and (d) 510 to 650 B.t.u. in

gas per pound of coal, The coal from the Eska liine gave the most
tar and light oil of any of the coals tested; it alsc yielded the
highest B.,t.u. in gas per pound of coal, The second most important
coal as a potential source of fuel oil is coal from the No., 6 bed
in the old Suntrana line., It yielded nearly as much tar and light
*0il as the Eska coal but considerably less carbonized residie and
lower B.,t.u. in gas per pound of coal. The Jonesville coal from
the llatanuska field gives the highest yield of carbonized residue,

Coal from the No, 4 bed at the Suntrana mine was also tested and found,
as was expected on account of its rank and character, to give a low ylcld of
carbenization products, .

The moisture plus distillation liquor at 500° C. amounted to
32,7 percent of the ccal changed and the carbon dioxide amounted
to 33.0 pexcent of the gas by volume or 6,6 percent by weight of
the coal charged; that is almost 4O percent of the coal ylelds
products of no value.

It is evident that the individual coal beds differ greatly in character-
istics and in prcobable yield, although the latter may to some extent be con-
trolled by selecting the process to be uscd, That the coals are as a whole
amenable to treatment argues well for the long=time protection of industry .
in the future, tliough it must be conceded that, at present, and for an un-
determined number of years in tae future, it Will not be economically
feasible to process Alaskan coals, In reading this summary, it should be
kept in mind that the coke and char referred to as cne of the products
produced is not metallurgical coke but is instead a light, friable product
which is valuable only for nemmetallurgical uses, Under suitable conditions
it can be burned for heating or steam making cr preferably may be briquetted
with a binder derived from the distillation preducts, in which form it is a
superior fuel for househcld hgating. This wholc matter is one for future
rather than present consideration, '

Petroleum

As noted in the discussion of coal mining, the fuel market in Alaska is .
now largely dominated by petroleum. In 1940 imports of potroleum werc as
below: :

Gallons

Heavy oils, including crude, gas, oil, etc............. 52 026,828

Gasoline, including lighter products of dlstlllatlon...’l2'Qh6 906

Illumlnatlng O3 eaneronrosassesnsosscnsneasrannnoncacss 627,396

LUbricating Ollyseeevecooveesrocseasoooavanssncnsasssans 777,126

The large and rapidly. develéped_Sll fiélds\ln Callfdrnla'hnvé poured into
the market such qualities of oil that at times long-time contracts were made
for fuel oil at as little as 20 cents per barrel, This was an extremely low '
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price, In contrast it may be mentioned that the Buffalo mine on liccse Creek
in Alaska was opened with an Army contract for 40,000 tons of coal at 10
per ton., In each case emergency conditions obtained, Actually mest of the
petroleum heretofore scld in Alaska was marketed at a considerably higher
price, and most of the coal sold brought much less than that mentioned. The
figures dc, however, illustrate the wide range in competition that has ob-
tained. In passing, it may be.noted that wood, which once was substantially
the only fuel used in Alaska, has now drcpped back to its normal position as
domestic fuel for hcouse heating. Even the river steamers of the interior
are now fired with oil, . ‘ '

The many advantages of petroleum as a fuel, including those that derive
from its use in direct power generation in Diesel and gascline engines, are
well-known., They are inherent in its higher heating value and its properties
as a liquid which permit cheaper transportation and handling per heat unit.
For isolated power units oil in barrels has many advantages over coal in bulk
or in sacks, and where larger amounts arc¢ needed tankers and bulk storage
afford all but ideal means of distribution, Several Califcrnia companies
have put in excellent distributing systems with bulk storage at principal
consuming centers and thus offer local coal fields competition which it is
hard for them to meet. The natural reaction teo all this is an intensifica-
tion of the search for petroleum fields in Alaska. '

Indications of the presence of petroleum have been found both along the
southern coast from Icy Bay on the east nearly to the end of the Alaska
Peninsula on the west and in northern Alaska, and there are Triassic oil
shales in Central Alaska. At Katalla a small production was maintained for
a number of years, and a small refinery topped oil for local use along the
coast.EZ/ This plant burned in 1933, and there is now no oil production in
the Territory.

0il seeps and gas leaks have been known at a number of points, and peri-
odically there has been an oil boum, with an epidemic of staking of claims
for oil leases. Little has come of this, since those who staked the claims
had neither the capital nor the experience for developing them and when
drilling was attempted it was, with a few exceptions, not based upon accurate
local surveys nor was it always adequately supervised,

The formation that has been the source of the seeps and other evidences
of the presence of oil on the Alaska Peninsula is now known tc be the
Jurassic, which incidentally is one of 'thé chief sgurces of oil in the Near
Fast and is known to be cil-bearing in llanchuria. The potentialities of many
Jurassic formations as a source of oil have not attracted much attenticn
elsewhere and, until recently, it was not much studied from this peint of
view in Alaska. At Katalla, where the oil was found in Tertiary rocks, much
of the drilling was rather blind, the oil being found in ‘cracked and crushed
portions ¢f a thick shale formation of which the structure remained to be

27/ Smith,‘P. S., Mineral Industry of Alaska in 1940: Geol. Survey Bull,
933-A, 1942, p. 85.
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worked out. This has since been done by the Geclogical Survey,2§/ and a
map is now available upon which systematic search for oil might well be
undertaken, At Yakataga, wherc some drilling has been donc in the Tertiary,
general conditions were very adverse, No real harbor cxisted, and access
was difficult, whereas there is now a good landing field and the place is
easily reached by regular airlines. One of the Yakataga structures is a
long, narrow anticline with faulting to be contended with, and most careful
geological work will be necessary to spot holes successfully. Here again
the Geological Survey can now supply helpful guidances The failure of holes
drilled some years ago tc discover commercial oil .should not be taken as
conclusive,

«

Farther southwest, drilling for oil has been undertaken in_two districts.
The place where most of the work has been done was at Cold Bay, where in
1923 both the Asscciated and the Standard of California sent in rigs and
drilled to depths of about 4,000 feet without finding commercial pools.
The Geological Survey has now made a modern map of the Wwide Bay field; and
it seems probable that, taking advantage of it and supplementing the geo-
logical with geophysical surveys, a more favorable result could be obtained,

Between Katalla and the Kanatak district the principal attempt that has
been made to find petroleum was at Inisken Bay on the west side ¢f Cook
Inlet, Here a well was completed shortly before World War II by experienced
and careful oil operators, using the best mcdern methods and under clese .
control, The well was carried down intc the Jurassic, and the showing was
sufficiently satisfactory to the cperators so that they were prepared to go
ahead at their own expense with the further drilling necessary to cpen a
field, Their application, however, for the usual preference lease met with
so much opgcaition and delay in the Land Office that nothing further has
been done.3%/ licantime, as a war precauticn, a reservation was put down over
much of the Alaska Peninsula; and further search for oil by private initia-
tive was interdicted, although Public Land Order 82 was subject to existing
rights, What the condition will be when the war is officially ended cannot
now be foreseen, but this stoppage of search for oil in the region where it
was most needed and could be most useful was decidedly unfortunate. Probably
no one thing would do more to solve the economic problems of Alaska than
would the discovery and exploitation of oil fields, especially along the
southern coast not far from steamer lanes and in a region where year-round
operations are feagible. ‘

28/ Miller, Dow J,, Rossman, Darwin L., andHickcox, Charles A., Freliminary
Report on Petroletum Possibilities in the Katalla Area, Alaska,
accompanied by Geologic and Topographic Map and Sections of the Katalla
Area, Alaska: Geol. Survey llim. Rept,, 1945.

29/ See Kellum, L, B., Daviess, S. N., and Swinney, C. li,, Geology and 0il
Possibilities of the Southwestern Part of the Wide Anticline, Alaska,
accompanied by liap and 3ections: Geol. Survey Mim. Rept., 1945,

30/ Since this report was written, the application has been granted (1946).
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The other area in which there are prospects of finding 03.1 is the .
Arctic plalns. 0il seeps at Point Simpson 60 mites from qunt Barrow have
long been known, and oil-soaked earth from the region has been used as fuel
by the Eskimos. for years. The Geological Survey reported the probability
that oil mlght be found under the plain or along the front of the mountains
to the south, In 1923 a large portion of this plain was set aside by
Presidential proclamatlon as a naval petroleum reserve, and the Navy supplied
funds for a reconnaissance by the Survey., Results were not considered suffi-
ciently encouraging to warrant active attempts at development all the more
since the dlfflcultles and expense of access measured against the cozi/ofv
brlnglng 1n oil by tanker from California were considered excessive,==/

With the advent of 'Wlorld War II the situation changed, Theexpected _
invasion of Alaska, and the actual invasion when it did take place, led to
local demand for oil and oil products for defense purposes. far beyond any—
thing previously anticipated. At the same time enough tankers were hot to
be had, and petroleum even began to run short in the fields in the States,
Large sums were hurriedly spent on the Canal project to develop a field in
northern Canada to supply the needs A refinery was built at Whitehorse and
connected by pipe lines, both with the oil field and with Skagway on the
coast, Lines both for crude oil and for products were Jeid from this refin-
ery to Falrbanks, and pending local production oil frcm_fallfovnla was
delivered by tankers travor51ng the relatively safe inland passage to Skagway
and from there through the pipe lines mentioncd., Before the project was
compl@ted the Japanese had.diverted our attention from the Nome-Fairbanks
air route to the Aleutian Islands, in which they gained a footheld for a time. .
The alarm had, however, emphasized the importance of finding, if possible,- &
local source of petrcleum in central or northern Alaska,., The motive for such
.search was strengthened by the new interest in international air transit by
northern routes, . - ‘

" Rumors of more seeps in northern Alaska had persisted, and 1943 the.
Bureau of liines sent in a party to make an aerial reconnaissance to determlne
the truth or falsity of these rumors. The party included Nerman Ebbley of
the Bureau of lines, Dr. Henry R. Jocsting of the Territorial Department of
Mines, and Capt, Henry Thomas of the U, S. Army Engineer Corps. . The plane
was flown by Sigmund Vien, an experlenced Alzskan pilot familiar with the
region and widely acquainted with the Eskimos. With their help especially,

a number of additional oll seepages were located, and the presence of wide
areas worthy of prospecting was . demonstrated, Encouraged by this finding, -
the Navy in 1944 sent a company of Scabees and a large amount of drilling . .
equipment and supplies to Point Barrow and prepared to explore the field and -
survey a route for a pipe line to Fairbanks. . Part of the drilling equipment .
was hauled south to the big bend of the Coleville River, where a favorable
structure had been found and drilling began in 1945. MEanwhlle in Public
Land Order of January. 22, 1943, a temporary reservation had been made cover-
1ng much of northurn Alaska and Arctic Plaln not. in the original reserve,

31/ Smith, Philip S., and Mertie, J, B., Jr., Geology and Mineral Resources
of Northwestern Alaska: Geol. Survey Bull, 815, 1930, 351 pp. .
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In 1945 the Navy drilled to a depth of 1,900 feet and found several oil
sands, though the oil had been largely drained from them, Contracts have
now been let to an engineering firm to continue the exploration,

The results of this exploration are likely to. be highly significant for
Alaska; but whether or not 0ilfwill be found on the Coleville River, it is
clear that, in view of the rumerous indications of oil in Alaska and the fa-
vorable geographic situation, the potential fields have received far too
little attention. A first step should be extension of the detailed geolog-
ical maps and studies of the Federal Geological Survey. Lliodern oil finding
calls for application of a complex and highly developed technology, which,
in turn, requires ascertainment of a multitude of facts as to local sequence
and structure of the rocks. In the absence of such accurately obtained and
carefully digested data, ©oil may remain undiscovered despite the putting
down of several drill holes in a structure, Drilling, it is true, is the
final answer, since it is necessary not only to find but to produce the oil,
but modern.wells drilled to such depth as is likely to be necessary in '
Alaska are expensive, It is only when the maximum of favorable conditions
have besan provided that operators are justified in drilling such wildcat
wells, o :

It is a serious question whether the present laws and regulations appli~
cable to Alaska are sufficiently favorable to promote development. They are
based on a system of free staking for permits, with drilling followed by the
granting of leascs for limited areas. These features are deeply ingrained
in the, land policies of the United States, although it may be fairly pointed
out that the big development of the Weost took place beforc the concept of
strictly limited arcas was applied. This feature has como in asa part of
the antimonopoly policy of the country; but it is.a questicn whether, con-
trol of monopolics being a general policy applicable to all American business,
the gensral laws and mcthods applied to other industries should not be suffi-
cient to accomplish thz desired results as regards the petroleum industry.
Certainly the limited amount of land that can be owned or controlled is a
serious ,determining factor when any experienced company considers the risk
and probable rewards of the heavy investment called for. . Much better
opportunities remain to be exploited elsewhere, a fact that has undoubtedly
influenced the attitude of companies that would otherwise have bcen expected
to undertake Alaskan development,

. Assuming, too, actual discovery of oil there remains the necessity for
providing pipe lines, refineries, and other facilitics. These call for
additional and fdirly heavy dinvestment which cannot be supported and amor-—
tised on thc basis of small acreage unless exceptionally large wells happen
to be found. The law permits a limited amount of combination of individual
producers to supply thosc facilities in common, but it is far from certain
that these permiissive provisions will prove adequatc, It is therefore
possible that, even if oil ficlds are found in the Territory, it will become
merely a source of crude oil to be refined clsewhere or that producers will
be forced to use small, wasteful plants, '

khother'question that may be raised concerns the real value .of the per-
mit system administercd as it is. It is notorious that permits are taken
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out by people whe have neither the capital or expericnce to develop them,
that -the provisions of the permits are very commonly disregarded, and that .
the net result is to encumber the land with claims, often conflicting and
even superimposed, that must be bought ocut before any real development can

be undertaken. This is a heritage of -a long-established belief in the pub-
lic land States that local residents are justly entitled to some tribute

from outsiders ceming in to develop the natural resources. The sitqatlon

in Klaska is not singular, and it probably cannct \be renedled standing alone,
although a special reasonfor doing sc would seem to lie in the large sum that
must be risked to drill an oil well under Alaskan conditions. The only eco-
nomic benefit contributed by the permittee is that of a promoter who sees an
opportunity and bringS'it to the attention of someone able to do something
with it. This benefit, in practlce, has proved to be small, and the permit
holder has proved more of a nuisance than a help, Probably the best that can
"be expected would be to provide the local Land Office with the facilities and
the backing necessary to insist on strict compliance, in fact, with the terms
and purposes of the permits granted.

The possibilities of producing synthetic petroleum products in Alaska
have been mentioned in connection with the discussion of the coal flelds,

Minor and Strategic Metals -

*A ‘congiderable number of metals are known to be present in Alaska that
have not, up to now, been brought into produgtion or have been produced only
sporadically and in small quantities., As several have high strategic value
search for workable deposits was pursued actively during the war by various
Government agencics. It seems probable that out of their effort will even-
tuate a few additional mining industries in the Territory that can survive
against peacetime competition. Others . are doubtful, and in still others
the additiondl datz acquired but serve to cenfirm prewar doubts., A perma-
nent. mercury-mining. industry seems fairly certain. Lode tin mining has been
shown to be possible. Antimony and tungsten production seems certain to
increase, Mining the platinum group of metals was already established but
may well grow in importance, The future for nickel mining and for chrome
mining in the Territory is far from bright, despite the presence of intereste
ing prospects. There is no encouragement for expectation of finding mangarese
or bauxite deposits of commercial value or indeed any ¢f the group ¢f ores of
which commercial deposits commonly reflect a period of 1ong-cont1nued surface
leaching, Arsenic production is a p0551b111ty if demand should greatly
exceed present sources of supply; but cadmium, bismuth, and the ferro-alloy
minerals, such as molybdenite, cobalt, vanadium, ete,, production is wholly
problematical at present. Silver output will depend on the future of gold
mining, The presence of uranium is known in at least one locality; but
adequate search for it has just begun, and as yet there is no evidence of any
such occurrence as in Canada nearby, Conditicns as regards copper, lead, and
zinc have already been discuassed,
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T Mercury .

Mercury, or quicksilver, is one cf cur most essential -minerals, although
the total tonnage mined is not large. Its peculiar properties adapt it to
many uses, and wers large quantities available still. other fields would be-
come exploltablu. It is scld in iren flasks with 2 normel content of 76 “
pounds. The New York price has ranged from »103.94 per flask in 1939 to ,
»196.35 in 1942, Mercury was bought by lietals Reserve during the war at ‘as
much as $200 per flask. It is, therefore, a high-value metal, and its "nor-
mal" price is something above &l per pound, Unfortunately the price is
subject to wide variation, so much so that one experienced American producer
has held that a quicksilver property to be of value as a steady producer must
be prepared to withstand periods in which only 460 per flask can be counted
upon, lorld prices have been determined by an Italian-Spanish corgoration
which owns mines ylelding much richer ore than any mined in America. The
sales policy of this company is erratic, so that, despite a tariff of ¢19 per
flask, American producers have frequently been rard put to survive. In
January 1944 the producers estimated that at a price of $80 per flask very
few could continue in operation for more than a brief periocd.

Despite the handicap of very iow grade ore and the high wages that
characterize American industry, our producers have managed to bring out a
surprising amount of metal., The principal production has long come from
California, with smaller amounts f¥om UOregon, Idaho, Nevada, and Arizona.
In more recent years Texas and Arkansas have contributed materially. Mexico
has long shipped in mercury, and during the war British Columbia became an .
impertant producer,

In prewar years California mines kept going on ore containing 15 pounds
or less of mercury per ton of rock, and total United States productlon was of
the order of 20,000 tons per year. The essential statistics in recent years
are quoted below from the Bureau of wines Iiinerals Yearbock:

Year ' production, flasks | Tmports | Exports | Apparent consumption, flasks
1939... | 18,633 P3,499 1,208 20,000
1940, 44 37,777 l 171 9,617 |, 26,800
1942, 04 | 50,846 i 38,9hl 345 ©L 0 49,700
1943444 51,929 | 17,805 384 54,500
190k e, | 37,688 119,553 47 42,900

As has been mentioned, the uses of mercury are many., It was only through
rigid conservation measures andactive substitution that war demands were met.,
The largest use was in pharmaceuticals, and here there could be but 1little
restriction. Use of fulminate of mercury in detonators was, however, nearly
entirely replaced by lead azide, and use of the oxide in antlfoullng paints
for ship bottoms was greatly decreased. Use in amalgamating in gold produc—
tion has been decreasing for years, as cyanidation and other modern recovery
methods have ceme to be adopted., Very recently, however, a new use has becn
developed that has such potentialities that the whole consumpticn pattern may .
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be changed. This is the mercury dry-cell battery, which has many advantages
and is expected to be widely adopted. For various reasons implicit in the.
circumstances related above the future for mercury producers is considered

to be bright, despite the big potential Eurcpean output which hangs over the
market, In wartime the domestic industry has surprised everyone in the way
production has responded to price stimulus and in the large and rapld 1ncreasc
in output that proved possible,

Recognizing the necessity for a marked increase in output, the Federal
and State agencies took ecarly steps to find additional deposits and bring
them into production, The Geological Survey pushed its examination of regions
in which mercury was known to occur and it was followed by the Bureau of Mines
which trenched and sampled the outcrops, following this, where it seemed de-
sirable, with drilling for depth, examination of underground workings, and
studics .of ore dressing. In Alaska particles of cinnabar had frequently been
found in the sluices at placer mines, and occasionally small amounts had been
collected and retorted in crude stills to supply quicksilver for amalgamating
the gold. Such occurrences were particularly common in the Kuskokwim Valley
and the mountain’ country around the headwatcrs of that stream, Fotr 300 miles
from Ophir in the north to aleknagik in the south, and in a belt as much as
80 miles wide, mercury was known to be present, The first substantial effort
to produce the metal was by E, W. Parks, a trader near Sleitmut on the
Kuskokwin, In 1906 he staked the Alice and Bessie group of claims and there-
after retorted mercury from time to time, with a total output of 120 flasks
in the 17 years succeeding. Operations ceased in 1923, and the properties
remained idle until the needs of Vorld War II attracted attention to them and
to others in the valley. The Geological Survey and the Territorial Commis-
sioner of Mines kept note of the presence of mercury in the region, and in
1942 the Bureau of }Mines underteook field examinations in the Sleitmut area
where, within about 10 square miles, were found the Red Devil, Alice and
Bessie, Barometer, Fairview, and Willis prospects., Surface prospecting having
shown the presence of both marginal and commercial deposits, underground
operations were undertaken on the Red Devil prospect, By liarch 1943 it was
estimated that seven leases had 11,360 tons of ore containing 45. 3 pounds of
mercury per ton plus 15,900 tons contalnlnb 36.7 pounds, The ore contained
antimony in almost equal amount and a small percentage of arsenic,  Surface
expleration at four other deposits in the area indicated 42,500 tons contain-
ing 11,66 pounds, with cut-off point taken at 4 pounds. There was an additional
105,000 tons of inferred ore containing 9.68 pounds per ton.

With these encouraging showings, the H, W, Gould Co, of San Francisco,
wmdely experienced-in mercury production, was encouraged to join in the enter-
prise, and the New Idria-ilaska Quicksilver Mining Co., was formed to cperate
the property. A production plant was. moved up from California, and satisfac-
tory production was initiated...In the first season it produced 1,100 flasks
of mercury and in 1945, 960, The property is how leased to the Kuskokwin
Mining Coa "

......

ing the war years is on Decoursey M Mountaln in the Idltarod d¢strlct. Here,
as at Sleitmut, the country rock.consists of sandstone, shale, and graywacke,
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The ore is found in joints, fault zones, and breccias associated with altered
aridesite and more basic rocks, probably of Tertiary age. Examination by the
Bureau of Mines showed five zones of mineralization over 1,800 feet in length
and 385 in width, In 19,3 the reserve was estimated at 6,970 tons containing
32.3 pounds to the ton, with an additional inferred tonnage of 7,600 tons
containing 31l.4 pounds. Hand-sorted ore, treated in a small furnace, ran 30
percent mercury. The operations were financed by a loan from the Reconstruc-
‘tion Finance Corporation, and 700 flasks have been produced.

The Bureau made preliminary examinatiohs of several other depcsits in
the region, but much remains to be done before exploration is complated,
Enough has been accomplished, however, to show that mercury is to be found
over a wide area and that some, at 1east, of the properties yield ore high
in grade as compared with that worked in California and elsewhere at a profit.
Not enough work has been done as yet to prove the deposits at depth, but re-

" serves have been found sufficient to justify equ1pment which fortunately is
not costly per ton of capacity and can be adapted to relativly small scale
operations, Access to any part of the area is easy by alrplane, and in peace~
times heavy machinery can be brought up the river by steamer. lercury is
high enough in value to stand air freight charges, so it can be flown out ‘
promptly and reduce interest charges on working capital., At usual prewar . -
prices of $100 or more per flask, it seems reasonably certain that operations
m2y be conducted at a profit, and this should lead to w;dar development and
an increasing output,

Tin

Among the metals found in Alaska and for which there is large demand
in the United States is tin. This country is the world's largest consumer of
tin and has substantially no tin ore within its borders, The situation is
reflected in the figures below, being for the year 1939, which has been taken
as representative of prewar years, In 1940 the country began to stock up,
and imports were far more than normal. This continued true through 1941, but
by 1942 the Japancse were in possession of lalaya and Netherlands East Indles,
the world's chief sources of supply, and thereafter only Bolivia and the
Belgian Congo, among 1mpor£ant sources, were open to us, For comparison, the
figures for lQAh‘are also. given in the table below, although to some extent
they are merely estimates, The statistics are those used in linerals Year-
book, 1944, and the figures are in long tons,

Tln statlstlcs

O . 1939+ 1944
Production
Domestic MmineSeeeeessressccona 34 5
Domestid smelbterSeeessevesnses 130,884

Secondary SOUrCES.ssesassessss | 26,000 | 20,100
Imports for consunption

Me‘bal...‘..‘..............-.V..... 70 1-02 13’338

Ore (tin content)esecveesssces 500 36,504 '
Exports (domestic and foreign)..... 2,105 8L3
World productioNesssessssssssnsnses 177.500 100,000

1235 - Ol =




I.Ca 7379 .
.- .'Tin is one of the metals most essential to our economy, and cutting off
our normal scurce of supply was a heaVy blow, It was only by most compre-
hensive conservation measures and through the ‘development of the Bolivian and
Belgian sources that it was p0551b1e to keep our war production up to demand,
Active search was madec,” substantlally regardless of cost, for domestic ores
- but without much hope or results. Possible sources in the various States had
been well combed over during World War I, and the renewed search added nothing
of lmportanceto our knowledge.u
_The search was extended to Alaska from which a small supply of tin ore
had come from year to year slnca 1900 when it was discovered theres: Thc
" total recorded production, accordlng to Robert 8. Sanford distrlct englncer
of the Bureau of Llnes, has amounted to 1 ﬁSO tons.

. The Geologlcal SurVay had long been active in searching for tln 1n the
Territory, so that favorable 1ocalltles were already known,. Both placer and
lode tin had been found, In the Yukon-Tanana region cassiterite, the oxide
of tin, had been recovered in small amounts from gold placers near Hot Springs,
and at several other localities &nd a few tons per year had been saved and
shipped.. On Seward Peninsula tin was also found in the gold placers of several
localities, and in addition lode tin ‘had been discovered though attempts to
producc it had not ‘been euccessful. Both the placer and lode deposits were

investigated by the Bureau with the advmce and a551stance, a5 usual of the
Geological Suery and of tne Terrltorlal Departmont of Mlnes.vr' '

. In Central Alaska three placer deposits were tested by, careful drilling
in 1942 and 1943 but found to be too lean in tln to warrant worklng for it
,,alone. Other. deposits were studied in less detail, and the contlusion was
'. Teached that, while the possibilities of dlscovcrlnc tin in this ‘region have
not ‘been exhausted ‘and in.only a fow 1nstances havé the bedrock sources been
located,.tin productlon is possibly only as an’ adjunct to gold mining. For
the time being the latter industry was dead, 4 war chsualby as already re-
lated, $6 further tin production from this reglon must wait. It is one of
thé anomalous results of the war that, despite the need and the activity in
search for tin, the war act1v1t1cs actually stopped the small _prewar produc—

tlon that had bccome establlshod 1n Alaeka.

v On oeward Penlneula drlllmng schral of the most promlslng placers led
to the same ¢onclusion “' that while tin was preScnt it was in such small
amcunts péer cubic yard that' 1t ¢ould .only be expectcd to be produced 45 a by-
product of gold ‘placer mining, ! It may be méntioned in passing that, as is
usual clsewhere, tungsten as well as tin is found in-the black sands of the
gold placers., Other heavy minerals are present but have not  heretofore been
saved,. The Geclogical Survey has now opened a well-equipped laboratory at
Fairbanks for examining such sands, and wiile it is established primarily for
helping the petrolews surveys, it is possible that byproduct recoveries from

"gold placerlng may . bc materlally 1ncréased as a rcsult of 1ts work.
. The Seward Periihsula blacermtln depoSlt contalns only about $0s OS per
. cubid ‘yard-in gold, Ia this case the gold wduld be a byproduct of the tin .
mined, :
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In the Potato Mountain, Buck Creek area, Bureau of lMines exploratlon
in.1943 indicated the. existence of approx1mately 1,148,900 cubic’ yards of
graVel averaging less, than 0,33 pound of tin a cublc yard or contalnlng

.. approximately 375,800 pounds of tin. These tin~bearing gravels are covered

with approximately. 705,300 cubic yards of - overburden. Eight selected depos~
its covered with approx1mately 252,500 cubic yards of overbuxden aggregate
227,500 cubic yards of gravel averaging 1:l15 pounds of tin a cubic yard or
contaln 253,700 pounds of tin. Production costs for miming the selected
deposits were estimated at $1.00 to $1.50 per cubic yard of gravel and 0.90
to $1le40 a pound of ‘tin recovered. .In the Cape liountain area, Bureau of lilnes
exploration the same year indicated the existence of approximately 690 LOO
cubic. yards of gravel, averaging 1.C0 pound Jf tin a cubic yard and containing
a total of 692,800 pounde of tin. These tin-bearing gravels are covered by
approximately 108 000 cubic yards of overburden. This reserve includes four
selected deposits covered by approximately 152,700 cubic yards of ovérburden
and contains 585,700 cubic yards of gravel averaging 1.15 pounds of tin a
cubic yard or a total of 674,800 pounds of tin, Production costs for mining
the selected deposits are estimated at $1.00 to $1.50 a Cublc yard of gravel
and $1.10 to $1l.70.a pound of tin recovered,

The -1lode prospecte on Seward Penlnsula were’llkew1ee studied by the
Bureau engineers. Such . underground workings as existed were sampled the
outcreps were trenched, and 22 diamond-drill holes were put down in the Lost
River arca, The subdrctlc conditions imposed many dlfflcultles, but these
could be overcome in case of year-round unaerground mlnlng.

. The region is one where a t1n~bear1ng intrusive granite underlies, at
shallow depths, a series of limestones and -slates and breaks through to the
surface,. Tin has been found both at the contact and in the adjacent sediments,
and in the course of the exploration was found in the granite itself. Inltlal
drilling was on rhyolite dikes, which previous exploration has indicated were
the principal tin lodes.s Iater two holes drilled away from the contact inter-
sected a granite intrusive which apexes about 200 feet below the surface and
contains more.tin than the average. In one of these drill holes 13 feet of
granite averaged 2,91 .percent tin.' Four later drill holes cut this same lode
at 150 to 180 fest. This indicates.an excellent prospect of flndlng workable
ore, and it is believed that it will be found within easy mining depth, In
addition, it is estimated that at Lost River approklmately ",000,000 .
tons. of low—grade lode tin ore is available, averaging V. 536 percent of tin
plus 0.061 of tungsten calculated as W03, Aluhough this is not rich ore when
account is: taken of the isolatlon 'of ‘the district and the many dlfflcultlos
of mining in the Arctie, thé combination of ‘high~ and lowegrade orc would secm
dlstlnctly to warrant an attempt at commerclal productlon in the dlstrlct

7 .,

- e Antlmony o
Another of the war-stimulated mlnerals was antlmony, which has many uses,
such as in flameproofing cloth, in making batteries, and in bearing metals,
type metal, and other useful alloys and ohenlcals. From a tonnage point of
view, the busxness is swall, ‘but -production in the United 6tates grew from
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3,174 short tons in 1939 to 16,785 in 1943. Most of this increase came from
the Yellow Pine mine in Idaho, buu there were several smaller producers,
1nclud1ng two in Alaska, Domestlu preduction is ordinarily supplementcd by
imports from China, These being cut off by the enemy, ore was brought in in
quantlty from liexico and Bolivia., With a sale price ranging from 12,36 cents
per pound in 1939 to 15,92 in 1943 (after which demand fell off), antimony
metal or ores. can stand a considerable transportation cost to reach the mar1
ket., Alaska mines are therefore not as severely handicapped as in the case
of lower-priced metals, such as lead and zinec,

In Alaska antimony has been found in workable quantities in three dis-
tricts and is probably present in several others, In the Hyder district in
southeastorn Alaska it is present, though not 'yet worked, In the Sleitmut
district in the Kuskokwim Valley antimony occurs with the mercury in approx-
1mately equal amounts. In treating the ores it is not saved, and indeed is
a nulsance rather than the reverse. This, however, may be regarded as tem=—
porarys. The technical methods and means of separatlng and recovering the
antimony are known and in use¢ elsewhédre,  If -and when mercury production
becomes important in thid area, an output of antimﬁny may also be anticipated,
For the small-scale operation of the present, it is not economical to make
the additicnal investment in plant.

Actual:production of antimony in Alaska has come almost entirely from
north of Mount McKinley in the reglon already discussed as a potential lead-
zinc field. Two mines, the Stampede and the Slate Creek, in this area have
made antimony shipments. The mines are about 110 to 120 mlluS southwasst of
Fairbanks and deliver to the Alaska Railroad by truck through the Park. In
earlier years the Stampede had been creditéed with a total of 2,400 tons cf
ore, containing 1,300 tons of metallic antimony, but had been closed for scome
years when war demand attracted attention to it. A geological examination
was made followed by Bureau of liines explorations. This was conducted under-
ground since the formation appeared unfavorable for diamond .drilling. 1t
developed 5,000 tons of measuwred and 2,600 tens of indicated ore, averaging
10,5 percent antimony, and this led te rcopening of the mines

The Slate Creck property is in the same region but about 8 miles beyond
the end of the highway. It had a recorded production of 125 tons« By means
of surface trenching and churn drilling a reserve was established of 10,000
tons of 9.4 percent antlmony, plus 6,700 tons of partly developed orc assay—
ing 10 percent. This mine ‘also was brought into productions In addition to .
the shipping ore, considerable quantitics of milling grade arc available, and
a basis for larger production scems te be present,

. The Geological Survey has cxamined other potential dePOSlts, including
one on Caamanc Point, Cleveland Peninsula,- and others on vood River and Tok
< Rivere Antimony is found in connecticn with the gold mincd near Fairbanks,
and small deliveries have been made from there, It is.found at a number of
points in Southcastern Alaska but has attracted little attention,  Although
there is now no evidence pointing toward the finding of any large deposits
capable of being worked for antimony alone, there is reason -to expect that
in the further development of Alaska's mineral rescurces the metal will make
worthwhile contributions to the annual output.
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“Tungsten

Tungsten production is another hlgh-valuc small-tonnage industry. In
general terms, United States production is now of the order of 10,000 tons -
annually of cohcentrate, of which the value per toh is $1,500 or morc. ‘
Tungsten concentrate is usually quoted fn price per unit, meaning 1 percent
each in a ton of 2,000 pounds, or 20 pounds of contained WO per ton, The
quoted price ranged from $17,11 per unit in 1939 ‘to m23 36 %n 1944 cr from
$1.08 to $147 per pound, At these prlces very lean cres may be worked
profitably, and concentrate can be gathered in small lots from long distances,
Tungsten mining therefore fits well into Alaskan conditions. - The metal con-
tributes extraordinary propertics to steel alloys, enabling them to retain
their properties at high temperatures, sc that tungsten steel is the pre=
ferred material for making high-speed cutting tools, Although molybdenum
has been substituted ih increasing amounts, tungsten is stilljxxhlgh demand
and scems likely to remiin so,’ As is true of antimony, China i& the worlds -
chief producer, but durwng the war‘American production increased surprlsinglyf
The Yellow Pine mine 1n Idaho is a leading producer.

Tungsten is ee311y everlooked but’ may be recognlzed by its high 'specific

gravity, Ferberite, wolframite, and hubnerite, the iron-manganese compounds,
may easily be mistaken for cassiterite, the tin oxide, or e¢ven for magnetitec,
Scheelite, the calcium tﬁngstate and now our ¢hief source of domestlcsupply,‘
looks not unlike quartz, and since it is commpnly found as small veins and
veinlets in limestone is easily overlooked. It is probable that careful exam-
ination of thé heavy minerals found in the sluices at placer-gold mines will
show it to be’ present at‘many points wherc it has not been recognized,

In Alaska productlon has come principally from the Fairbanks and the
Hyder districts, although the mineral is known to be present at Wasilla and
elsewhere, At Fa;rbanks productioh began in 1915 but lapsed after the end of
Viorld War I, when a périod of low prices ensued, The principal minlng was on 7
and around Gllmore Dome ang, ulong Cleary Creek, the Stepovich property being
best~known, In 1943 the Bureau of lines examlned it and estimated the indi-
cated ore reserve to be 8,900 tons containing 3,60 percent WOz plus 12,600
tons of similar ore 1nferred. Henry Joesting f the Territorial Department of
liines cooperated in this examination by making a geophysical survey of the’ dome
and of a larger region around, Hisstudies brought out a number of helpful -
hints as to the presence or absence of important amounts- of black sands 1n'the
placers and the even of distribution of frozen and unfrozen: ground. The Bureau
of Mines also examined and estimated the ore in the Gilbert scheclite zone and
in the Yellow Pup and other properties in the vicinity. Production was estab-
lished, but the difficulties imposed by distance and wartime operation, and
perhaps also those involved in prectlcing a technic of treatment new to gold
miners, militated against large financial success, In 1944 the Stepov1ch
Shlpped 17 tons of 64,27 percent conCLntrates and 12 tons of secondary avcrag—
ing 15.56, '

In Southeastern Alaske the Geological Survey had called attention to the
presence of scheelite in the Riverside, Mountain View, and lMonarch properties
as early as 1924. At the Riverside mine productlon began in 19h0 and has been
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pushed vigorously, In 1944 the m‘ne shl‘pped L6 tons of 21 23 porccnt con— . .
centrate plus secondaries treated at Salt Lake. City, . At, the Mpuntain View .

mine a mile and a half away the Bureau’ of Mines estimated reserves. bf: 8, Q00

tons of 0,40 percent WO, ore, and it is’ “belicved that still other clalms in

the district will prove”valuable for tungsten as 2 byproduct if not as the
pringipal mineral. The total recorded producticn of Alaska in 1943was 627

units of WOq, and in 1944, 1,111 units conbaihed in'19 tons of concentrate.

The. output was sold to hetals Reserve Company. Some secondary concentrate ;

was alsc re-treated at Salt Lake Citys . S B

. lMolybdefum - 'jj\‘ S

Among the more important ferro-alloy metals is molybdenum, which comes
now mainly from the Climax lfine in Colcrado. Dlolybdenite, the mineral from
which the metal is derived, has been found at several points in Alaska, but
as yet there has been nc production. The Geolegical Survey has reported it
in the Virginia Lake district and on the Ohong River 30 miles east of Aniak,
It has also been found on St. Lawrence, BaKer, “and the Kosciesks Islands in; -
Southcastern Alaska. On Kosciesko near Shakan, one ‘ore shoot estlmated ta.
contain 10,000 to 20,000 tons. of cre containing 1} percent MoSy; was observed,
and: smaller amounts havu been found elsewhere. Systematic sampllng, where it
hag been done, has not as'yet shown workable dep051ts to. be present, but in
view of the general character of the geology in several parts of the Territory,
molybdenum production must, be kept in mind as a dlstinct future pOSSlblllty.

Chromite: . . : .

[
. -
. 4

The use’ of chrome and its COmpouhds in nmtallurglcal and chemlcal in-
dustiies is now so important and the United Statcs is so) depondent on 1mports
that as part of the war cffort an active ahd’ w1d¢sprnad search was made’ for
chrome ores, In Alaska the major develepment undertaken was at the lower end
of ‘the Kenai Peninsula about 10 miles. from'Seldovia, Here the presence of .
chromite was wellwknown and the Geological Survey made maps. and field studies,
These werc: followed. by. exploratiuns conducted by the Bureau of Mines; including
the usual trenching, sampling, “and Lstlmatlng of resérves and checlking by .
diamdénd’ drllllng. In this instance it was ncceSSﬁry also to build a road frem
the head of Jakolof Bay to one of the mines. This was beguh by one of the

*companiés concerned but.’ completed by the Alaskia Road Commission, . Work.was: done
in two separate areas. Apcut 2,000 tons ‘of’ metallurgical ore had been shipped
from' Claim Poirit during World Tar I, so exploration was begun therei : The-work
showed.thé presence of an estimated z63 000 tons of 17.8~-percent Cro0g ore,
and arrangements were made to treat it in one section of the: Alaska. Junsau
mill, but béfuré thls project could be carrled through pressurc for chromﬂ ore
arelaxe& and the operatlon was glvcn up. _‘g S L E
Chromite had also been found in the course of ‘the earller work ina dunite
Antrusive at Rod“hountalna 17 mlles away . Theeﬁpluratlon here), begun by tne )
Bureau of Minﬁs, was ‘completed by -the Chrome¢ Queen:Mining Co.,.and 5,000 tons.
of. 42 percent’ plus ore was mined and delivered to’ the local depoelt of Metals
_Beserve. Canany o 1%«2%3, with l €50 tons of 40 percen*t ere 'lﬂ"3-91+£+. “The .. .

oo

T ¢ .
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operationd of Red Mountain Chromite, Inc,, did nct reach the stage of ship-
rent ores The reserve estimates he”e were 30,400 tons of LA-pércent ore if
mined alone or 47,130 tons. of hle7h-percent ore won by sortlng plus uu,oua
tons of l9clhmpercent oreibr millings :

The results cf this exploration on Kenai Peninsula were sifilar to .
these elsewhere in the United States in that they failed to 'show the presence
of any nctable amcunts of metallurgical-grade crude ore. Any large produc-
tion would require milling of lower-grade ore, At present that is rot con—
siaered necessary. Ore of refractory grade is tc be had, and by utilizing
the olivine in various ways, if they prove feasible, and industry could seer~
ingly be built up; but in view of the abundance c<f crude ore cf satisfactery
grade in varicus parts of the world, thls deces nct seem probable in any near
future, oo T " ’ Lo

- Nickel .

Nickel, the nost versatile and Wldely used of the ferro—alloy metals,
has long been known to be present in Alaska, although there has beéen no comw"v
mercial productlun. The search for addltlunal sources of Supply, proVOked by
the war dermand, for the metal, led to thorough restudy and reassessment of the
deposlts., In the area between Juneau and Sitka nickel was found some years
ago on a nuiber of the different islands including Admiralty, Yakcbi, Chichagof,
and Baranof, Nickel alsc was known to be present in the Copper River Valley.
on Spirit Liountain =nd perhaps at other loecalities. While the Geological
Surfrey had studied all these occurrences and various attempts had been made to
mine at some of them, there was much doubt as to whether any deposits of com-
mercial importance were really present. They were, accordingly, reexamined by
the Geclogical Survey, Burcau of lines, and the Tbrrltorlal Department of
Lines, and the results are now available. Gt e

The geology in the varlous areas concerned between Juneau and ultka 13’
gimilar and in ‘general resembles that of the Sudbury district in Canada. The
region is one Of}mfta~sedlm~nts, including graywackes, slates, phyllites, ‘and
altered llinestones , all intruded by ultrabasic sillsand dikes of gabbre to norite
type. This’ gomplex has, in turn, been cut by more acid intrusives, offshcots
from the Ccast Range granltc masse 1In these rocks, and more particularly in
the basic igneous intrusives, are found the ore minerals magnetite, pyrrhotite,
chalecopyrite, and:pentlandite, usually disseminated but in a few places gegre-
gated in blebs and small massese Unfortunately there has motbeen found so far
the largc ve%ns and replacements that have proved so valuable at Sudbury.v '

The Admirality deposits have been described by John C, Reedﬁﬁ/ with
references to earlier work. At Funter Bay, where there is a gabbro sill known
as the Mertie lode, 100 to 128 feet thick running through the greenstone. The
rock is rich in OllVlnb and conteins disseminated through it the usual ore
minerals magnetite, pyrrhotite, chalcopyrite, and pentlandite. It has been
partly explored by, tunnellng and by drilling, 'and various samplings are of re-
cords The Bureau of Mines in 1942 cut a large sample for mmtallurglcal test,

32/ ' Heed, John C., Nickel-Copper Deposit at Funter Bay, Admlralty Island,
Klaska: Geol. Survey, Bull, 936-0, 1942, ppr. 34953614
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and a year later took 14 channel-cut samples cver a 90-foot section in the’
Mertie adit. These average O.46 percent nickel and 0,41 percent coppers

There was also a small amount of gold and silver ($0.40 per ton) and a little
cobalt, The ratic - of nickel to cobalt ranged.from 3.1 up to 6.1, The. large
sample taken was subjected to beneficiation tests and a concentrate made. ¥
which in character and grade was comparable to the ore smelted at Sudbury.

The 51tuatlon is favorable for mining, and there is little doubt that large
bodies of the material are available. It remains a question whether such low-
grade ore can be worked at any profit.

Another of the depesits that has .attracted .much ‘attenticn is in the
Bohemian Basin on Yakebi Island, It also has been described by Reed in this
instdnce associated with J. van N, Dorr,. 2d. 32/ ‘The rocks here are thought
to Be of Upper Triassic or Lower Cretacevus age and consist of volcanic and
sedimentary beds, now metamorphosed to schist, They were invaded, prchably
in Cretfaceous time, by acid intrusives, now gneisses, related te the Coast
Range and later by basic intrusives. On Yakobi Island and the west coast of
Chichagof Island still younger intrusives are present, The usual sulfides
are present in small amounts and are believed t6 represent magmatic concen-
trations. According to Bureau of Mines engineers, 12 cre bodies have been
identified, but only those in Bohemia Basin have been prospected. Here the
Bureau drllled and four drill kcles indicated ore to the amcunt of 4,681,000
tens contalnlng 04342 percent nickel and 0.219 percent copper. By selective
nining it is estimated that the grade could be raised to 0.410 percent nickel
and 0.263 percent copper, the tonnage being cut to 3, ,904,000., In addition,
four ore bodies examined show the presence of 5,660, OOO tons of inferred ore
so that a total tonnage of 10,000,000 is- belleved to be: present, The ore can
be ccncentrated by fine gnlndlng and flotation., Here, as on Admiralty Island,
the question is whether or not all this. can be done w1thin a cost that will
permit a profit, ,

Similar deposits are known on Chichagof and Baranof Islands, although
the known or probable tonnage is not so great and mining conditions are not
so favorable, On the other hand, therehas been some tendency to segregate
the sulfides ‘at certain localltles, which. opens the possibility of finding

Tat least llmlted quantities of hlgher—grade ore with which tc sweeten the

output,’ ’ _ ,

At the Splrlt hountaln prospect on Canyon Creek, lower Gopper River dis-
trict, much richer ores are known %o be present; but the region is one to which
access is most difficult and expensive, and thé:size of the ore bedies is.
wholly unknown, Termination of the war and consequent dropping of the search
for strategic minérals interfered with a project for examining this locality
by the Bureau of liines in 1945 just as it was getting underway. The general
situation as régards further search for ores in thls region has already been
discussed. .

33/ Reed 7. C., -and Dorr, J. van N., 2d, NiekEl Deposits of Behemian-Basin
] and Vieinity, Yakobi. Island, Alaska: Geol, Survey Bull. 931-F 1942,
“  pp. 105-138, -«
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In general, the prospect for; mining nickel in #4laska can hardly be
judged to be good, although it cannot be entirely dismissed., The ore so far
demonstrated te be present in quantity is extremely low in grade, rmuch below
that which is rejected at Sudbury, - On the other hand, by grinding and suit-
able flotation a concentrate of grade equal to that of good Sudbury ore can
be made. This has been demonstrated not only by Bureau of Mines tests on
Alaska ores but by its studies of Bunkerville and other Nevada ores of little
better grades. The Canadian Department of Mines has also been successful in
floating similar cres, but again these were o¢f somewhat higher grade. They
were from a British Columbia deposit, and sericus consideration has been given
to operating the property, A concentrate having a combined nickel—copper con-
: tent of 10 percent has been made in pilck plants/and is a valuable cre, The
alasks and British Columbia ores are similar, and both are sulfide ores. This
latter is at once an advantage and a dlsadvantage in that the ores can be
treated by well-known procegsses but mist be reduced by smel tlng as they are
not amenable to any leaching process as yet known. . The latter method of treat-
ment is now applicable to oxidized nickel cres much lower in nlckel content
than any handled by the smelters, but, smeltlnﬁ alone.must be relied upon to
treat the Alaskan ores. Unfortunately no smelter nearer than eastern Canada
is prepared to treat such ores,.and they have in the territory trlbutary to
them much richer depcsits already available, Before the war- con31deratlon was
giyven to shipping concentrate from British Columbia to Japan, and under the
peculiar eqndltlons of Japanese shipping and smelting the project appeared
“feasibles It is doubtful whether Japanbse industry will so recover that such
an.ore movement can be contemplated in any. forseeable future, and it is hardly
worth while; to consider the building of a"West coast nickel smelter, Even
most optlmlstlc estimates of the probable ore reserves do not indicate a suffi-
cient supply base, and the amount of uapltal necessary.would be large since any
nickel-trcatment plant requires a heavy 1nyestment_per ton of annual output,

Platinum Metals

Platinum is a white, heavy metal more valuable than gold, which has im-
portant chemical and metallurgical. uses as well as in jewelry, It is but one
of a group of related metals usually found together and including palladium,
iridium, osmium, ruthenium, and rhediuwn, ag well as- th@ better~known metal
which gives name to the group. Alaska is the principal source of domestic
supply, although the Sudbury nickel district in Canada leads the world in prod-
uetlon, followed by Russia and Colombia, , Alaskan producticn became important
in 1938 and has continued since at about the same rate,. 27,000 cunces more or
less per year. It comes mostly from Gocd News Bay on the west coast below the
mcuth of the Yukon River where it is pruduced from placers with an incidental
and mincr yield of gold., A modern dredge and a drag line scrapep are emplcyed
in the operations. The propertics have been described by J. B. lMertie of the
Gegological Survey. 4 Fortunately the ground in this field dees not require to

be thawed.

. 34/. . Mertie, J. B., Jr., Platinum Depcsits of the Goodnews Bay District,
Co Alaska: Geol. Survey Bull. 910 ,B,71939, pp. 115-145; The Goodnews
Y Platinum Deposits, jlaska:: Geol. Survey Bull. 918, 1940, 97 pp.
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lietals of this group, especially palladium, have also been recovered
from the ores on the Kasaan Peninsula of Frince of Wales Island in South-
castern Alaska by the Alaska Gold lietals Co., which from 1937 on'mined a
gold—31lver-copper ore contelnlng a significant amcunt of palladium. On the
Sewdrd Peninsula, Koyuk River, Quartz Creek, and in the Fairhaven district
stiall amcunts of the platinum metals have been reccvered as a byprodqct in

gdld placer mlnlng. The presence of the metal has been detected in numerous

other districts, and from some of them odcasional lots have beeh sold., It
Seems probable that é contlnued mederate productlon may be anticipated.

'MiScellaneous Metals

lany minerals, ‘not, discussed hereln, are fcound Wthh contaln metals of
value but are not now mined, in Alaska, It is doubtful whether many of them
will ever be important locally, but as to some of them it may be well to keep
& look-out, The Territorial Department cf liines malntalns a very helpful
service for examinirig specimehs and making assays for prospectors, with offices
at Ketchikan, College Aﬂchorage and Nome, and has published useful booklets
on Prospecting in Alasks and Industrial Minerals as a Field for Prospecting in
Alaska, including.a Glossary of Eleménts and Minerals.. The University of Alaska
not only maintains a school of minés but provides short winter eourses at var-
icus points, Through these agencies the men who have’ previously prospected
for gold only or mainly are now becoming acquainted with other minerals of
possible value, and a distinct broadening of the basis of mining in the Terri-
tory is to be hoped for,

Certain minerals qre not likely te be found in quantity for good geolog-

‘ical reasons, Bauxite may h¢ mentioned 4s one and manganese ore, less cere

tainly, as another. Cadmiun, if ' pregent, is likely to ogecur prlnClpally with
zinc ores. Blsmuth 51mllarly is llﬁely tu be a minor ccnstituent of lead ores.
Cobalt and nickél go together and have'already been discussed. Titanium, no
dceubt, is present in some of the magnetite cres but is of doubtful value in
this reglon. ‘Vanadium and molybdenlte would be valuable if found. Arsenle

is to be looked for if sulfide ores come 16 be worked in quantity. It is
doubtful whether all the platlnumrgroup metals present in the gold placers are
saved, and uranium has so far been réported from but one locality. It is

' e351ly overlocked. All these are 'as yet mere possibilities butJdesque men-

tion as such.
"'Nohmetal]ie'ﬁinerals

The total value of the mlneral output of the United States is now about
8 billioh dollars per year. Of this the fuels supply 57 percent, the metals
31 percent, and the miscellaneous nonmetallics 12 percent, or slightly less
than 1 bllllon dollars, The lmportaqce of the nonmetallics to our industrial
ecoriony’ is easily overlooked, since the output is made up of a very large
number of intividual items no one. of which contributes a really large amount,
VWriting in 1933, Oliver Bowles noted that 80 percent. of the total was produced
by four clasgés of materials: = clayo, cerient, stone, and sand and gravel., He
called these the‘lOOumilllon—dollar matexials" referrlng to the value of their

' ,
¢

1235 -3 -




L.C. 7379

annual ocutput. The second, which he called the "10- to 50-millionsdcllar .
group" and which was respon31b1e for 13 percént of ‘the total, included sulfur
and pyrite, lime, gypsum, salt, and phosphate reck. - The remalnlng 7 percent.

of the annual putput came. from minerals -then yiélding less than 10 million .
dollars per'year. Id 'this group the important members were abrasives, -asbes- .
tos, barite, diatomite and tripcli, feldspar, fluorspar fullers earth,

graphite, magnesite, mica, potash, talc, and soapstone. These are all bulky
and usually 1ow;value products. Their bulk réstricts their shipment, and this
and the fact that most of them are fairly w1de1y distributed has led bo the
development of loecal rather than centralized industries, In alaska they have'
been generally overlooked or neglected. . Only one of the whcle classification

of nonmetallic minerals has as yet produced as mi¢h as $1,000,000 output per
year; that is sand and gravel, which came into large use for roads and defense
projects in war years, but productlon has now dropped back to. léss than. half
that amount. Nonmetalllc mineral production is seldom dramatlc and there:is,
not often the opportunity to get rich quickly which has lured so Dany into

gold mining. The nometallics do, however, include many materials even more.
essential to industry than gold, and fortunately they-frequently offer the .
opportunity for building up scund local industries of small to moderate size..

In evaluating the industrial opportunities of any reglon they should not be,, .

overlooked. R tm;
Asbestog |
This term is applied to a gfoup of félated minerals that have the common
property of crystallization in long, slender forms of such small diameter and .

flexibility as to constitute mineral fibers, Like plant fibers and, as has
recently become appreciated, glass fibers, these can be woven into cloth cr
twisted together in masses ox felts, in which form they are used for packing
and insulation. Unlike the conmion vecetable fibers, the material is fireproof
and. hence can be used where it rust withstand high” heat which would wegaken or-
disintegrate ordinary fibers, The peculiar propertics of asbestos have been
known since early times, and more than one ancient priest- or magician owed his
reputation as a miracle worker to possession of a"ple¢e of asbestos. cloth,
which would not burn but instead was purified by fire. The fact that the long
acicular crystals of chrysotile and certain rslated minerals can be split par-
allel to the axial cleavage repeatedly until onlv fine, silky fibers remain
has made possible their use as a textile maturlal Flburs long enough to be
so woven, however, constitute but a small portion of the material found in a
mine, and while spinning fiber brings a high price ($500 per ton and up) other
uses take more stock and in the aggregate bring in more money. Fibers too
short for wcav1ng can be matted or felted together, and in that form the mate-
rial is adapted to many uses such as. steam packing, insulation, and brakeshoe
lining. The growth of the automobile industry gaver great 1mpetus to production
of asbestos, Still shorter fibers arc avallable for a wider variety of uses
alther alone or in combination with. other.minerals. Mixed with 85 percent
magnesia, a popular insulating material results, : With 20 percent asbestos and
80 percent cement it is possible to manufacture pipe having peculiar properties
which fit it for!many uses., Shingles and other structural shapes are made with
85 percent cement and only 15 percent asbustos Whlch are fire res:.stant and are .4
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increasingly popular. Thirty years ago only the splnnlng fiber, 3/4 inch or
longer, was in demand, and purchasers were required to take with each ton of
this a proportionate amount of the lower-grade material,  In an effort to-
find markets for this the manufacturers built up such a demand that the spin-
ning fiber is .how the incidental rather than the main product, Length of
fiber is nc.longer the sole test of value. Indeed, in one mine in Vermont an
extra-long fiber is cut into shorter lengths before being spun,’

A half dozen or more minérals are marketed as asbestos; but broadly
speaking:they fall into two classifications, chrysotile and amphibole. The
first is a fibrous serpentine of the composition H,ligaOg. It is characterized
by the fineness of the fibers, 511k1ness and high tehsile strength. The
amphibole asbestos is usuallytec harsh for spinning. but is more resistant to
heat.and to acids. In this class is tremolite asbestos Callgg($103). This
variety also has good resistance to electrie currents and is used for insula-
tion.against electricity as well as heat. &s a heat insulator, asbestos
serves not because of any special propertles as a nonconductor but because of
its form and the distribution of air space among the fibers. The heat waves
are broken up and reflected back, as in other forms of porous 1nsulators.

It is the minute division that is important,

The Urhited S,tates is the world's largest consumer of asbestos but an
insignificant producer, approximately 75 percent of our supply is imported
from Canada and 20 percent from .\frica; the remainder is derived from domestic
and other sources. Under these conditions there is an excellent opportunity
to develope any deposits found in the States or Alaska., It is not bo be for-
gotten, however, that asbestos is an industrial mineral and is therefore mar-
keted mainly in the industrialized part of the country,namely, the Eastern
States and New England, The Canadian deposits, which are in southern Quebec,
have a. natural. and large advantage in shipping into this arua, as well as an
established position in the trade, . o

Asbestos was known in Alaska in- pre-historic times and has been found
in excavations on ancient village sites between Shungnak and Kiana on the
Kobuk River, the same area within which it is now beginning to be mined, Its
presence on Dahl Creek was noted as early as 1910 but as the fiber was then
judged unsuitable for spinning nc further attenticn was paid to it until 1931
when Irving Reed of the Territorial Department of Mines visited the region,
He sent to the Bureau of liines at Washington samples of chrysotile asbestos
of high quality, Later, as part of .the search for the strategic minerals,
both Territorial and Federal engineers and geologists3d/ ¢xamined the area in
1943 and 1944, and the work of the Bureau of lfines was continued into 1945.

35/ Anderson, Eskil, Asbestos and Jade Occurrences in the Kobuk River Region,
Alaska: Territory of Alaska, Department of liines Pamphlet 3, Juneau,
1945,
Coats, Robert R., Asbestos Deposits of the Dahl Créek Area' Geol, Survey
qnim,- rept. ,
Heide, Harold E,, Dahl Creek Asbestos Depesits, Kobuk‘Rive: Region,
Alaska: Bureau of Mines mim, rept. 7299, 1944, : -
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The Kobuk River asbestos district is about 300 miles northeast of Nome
or 150 miles east of Kotzebue on Norton Sound, . It is <asily accessible, by -
plane or by river boat from Kotzebuei The deposits are found in a range of
mountains paralleling the river and some 10 to 20 miles north of it. These
are known ag the Cosmes Hills at the cast and Jade Hills at the west, The
district is -Bbout 45 miles long from east to west and extends from the |
Kogoluktuk River to Jade Creeks The Cosmos Hills rise to about 2,000 feect,
but the Jade Hills are higher. The range is cut by a number of southward-
flowing streams - Kogoluktuk River, Dahl Creek, Wesley Creek, Camp Creek,
Cosmes (reek, and Shungnak River = flowing across or out of the Cosmos Hills
and Ambler River, Redstone River and Jade Creek cut through Jade Hills. The
mountain mass consists of ancient sediments, graywackes, and limestone, now
represented mainly by schist. These rocks were intruded by an ultrabasic
rock, presumably a peridotite but now a mass of serpentine. " In the Cosmos
Hills the serpentine seems to be a sill resting on the megtsmorphic rocks. In
this serpentine, both chrysotile and tremolite asbestos has been found in the
form of veinlets of cross fiber and as slip fiber along planes of movement.
The surface is much covered by talus, and only small patches have been uncov-
ered,, but float asbesteos is widespread, Jade is also found, in one place as
a veinlet in asbestos but mainly in the form of large boulders of floats The
presence of chrysctile of good quality was recognized.as a result of the work
of Michael Garland, who prospected the region in 1932-33, and about 10 years
later James 5, Robins of the Arctic Circle Exploration'Co. entered the region
and began staking claims, In the fall of 1944 shipments began to bc made and
the company has ccntinued active exploration, especially on Dahl Creek, The
chrysctile found on this creek includes slip fiber of unusual qpallty and
length, but up to now the quantity produced has been small, The tremolite
fiber has, contrary tc general experience, been found to be of more immediate
value, its high resistance to acid fitting it for use in acid filtersq . This
market was formerly largely supplied from Italy, but the latter country being
cut' off by war; the Alaska material has found ready acceptances So insistent
was the dcmand that shipments were made by alrplane in the winter of 1944-L5.

FolloWlng'the geological explorations,,the Bureau of Mines trenched and
sampled ,a number of the outcrops with good results but the end of the war
stopped the exploration before it was completedy At the moment it can only be
reported that asbestcs of commercial value has been found at a number of local-
ities over a belt 45 miles long in a rcadily accessible region and that there
are many excellent reasons for believing that continued exploratlon will
result in finding ore bodies of considerable size and workable grade. The
importance to the+mational as well as Territorial’ economycf thelr development
cannot be doubted,

Barite B

The sulfate of barium is a heavy mineral that is white when fihe ground
and finds many uscss Formerly it was lcoked on as primarily an adulterant,
but it has come to be recognized as having properties that endow it with valuc
in its own rights It has long becen used as a filler in paints, paper, rubber,
lincleum, and other commodities; but now, particularly when made into litho=
pone, is recognized as a valuable white pigment: Lithopone consists of 70
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percent barium sulfate, 26-28 percent zinc sulfide, and 1 to 3 percent zinc
oxide. Unt;l very recently the larger part of the barlte mined found its
way to the‘market through lithopone. A newer use which has grown rapidly and
seems capable of still larger growth is as a weighting material for the muds
used in drllllng 0il wells by the rotary method, This is a true tonnage mar-
ket and has created a large demand for the material, In 1944, of the crude
production (amounting to 515,136 tons) 277,792 was used for this purpose,

The second largest use was in lithopone;,.amounting to 134,597 tons, while the
chemical trades took 100,921, Glassmaking, paint filler, and rubber filler
absorbed most of the remalnder. Barite sells at. 48,50 to $12,50 per ton at
the mine, depending on locality and-purity. -It.comes mainly from uissouri,
Arkansasjl and the Southeastern. States . but: there are two producers each in
Nevada and Callfornla. k oo

‘ The presence cf barlte mn Alaska has been known for sone. years and in
1914 B. F. Burchard__/ descrlbed a depcsit, estimated to contain 50,000 tons
of 90-percent barite, above tide level on one of the Castle Islands in South-
ecastern Alaska, It secems probable that search would reveal other deposits in
_the region, and if se.they would be favorably situated for water transporta-

Ction to Callfornla, Where thcre is a rapldly growing market.

‘zf‘ Gla;Y" ..

, . Glays of varlous types and character are present 1n Alaska-in both the
,.Coal Measures and the Quaternary deposits but have not come into use. Clays
suitable for maklng common building brick are present in the hatanuska and
Healy River fields, where abundant coal is available, and it is believed that
there is opportunity for a brickyard at Anchorage and possibly for another
on Healy River to supply Fairbanks. --Both cities are growing out of the log-
cabin and frame-house pericd of building and are affording a steadily increas-
ing market for,K some more durable type of building material. At present the
only alternative. to woud is-.concrete,, although plaster board of various types
is being mone and more widely used, Concrete.absorbs local sand, gravel, or
broken rock, but both cement and reinforcing bars must be brought in, Local
conditions do not favor manufacture of either -of these materials or are they
likely to do so for many years, ,.On the other hand, it would be possible, at
Anchorage at least, to build brick houses out of local material, and South=
castern Alaska affords unlimited quantities of limestone from which tc make
lime for mcrtar. This is the historic path that the building trades have
followed, not only in the United States but generally, and over much of the
world a brickyard was about the first, local industry déveloped-after the
grist mill, Fortunately, brickyards suitable for loeal manufacture do not
require much capital or, call for much high-grade technical skill, Brick,
being a heavy product handled in small units, is not ordinarily shipped far
unless it is of some special quality, such as firebrick., Brickmaking is an
industry especially adapted tc being built up in small units with limited
absorption of capital, and for making ordinary grades of,building brick a
wide tolerance is permissible in the choice of c¢lay and of fuel. Brick is,
nonethsless, an cxccllent building material, being fireproof and permitting

36/ Burchard, E. F., A Barite Deposit n“ar Wrangell: Geol, Survey Bull.
592, l9lh pPpe 109117,

1235 - 77 -




I.C. 7379 n
a great variety of architectural expressign. Both small and large buildings
are made of brick, and wide latitude as‘to design is permissible. In time,
if one may judge by events elsewhere, theé industry may be built up-into the
manufacture of better grades and hlgher—prlced goods, but the immediate need
and present opportunlty is for a brlckyard to make ordinary but good building
brlck. .

- Fluorspar

03101um fluorlde is used in both metallurgical and chemical industries.
Between 5 and 6 pounds is usually consumed as a flux in making each ton of
steel, and it is also essential in the reduction of alumina to aluminum,
Hydrofluoric acid has many essential uses in chemical manufactures, The mate-
rial has been in keen demand during the war, and the prices of metallupgical
fluorspar rose to as much as 33 per tofi. Ordinarily the price is much below
this, and in the postwsr perdoda severe shrinkage in market demand is to be
expected.

Fluorite *s a conspicuous mineral, usually brilliantly colored. Blue,
green, lavender, and yellow are common colors, It occurs ordinarily in lime-
stone and is commonly associated with lead and zinc., It crystallizes as a
cube and is easily recognized. It has been found in a number of places in
Alaska but, as yet, not in quantity, In view of the remoteness of the country
from the pr1n01pal centers of consumption and 'the presence of producing cen-
ters much nearer the market, development of fluorspar in Alaska is very doubt-
ful. The p0331b111ty however of its production as a byproduct should be kept
in mind.

Garnet ‘
Many minerals are used as abrasives, from the old-fashioned whetstones
and: millstones to novaculite and emery. #Artificial abrasives now control a
good deal of the market, but natural material is still sold in amounts up to
$6,000,000 per year, Among those in demand, which arc known in Alaska, are
the‘garnets. The total United States productlon in this c13561flcatlon has
ranged between 4,056 tons valued at %278,534 in 1939 and 5,935 tons valued
at $429,120 in 1943. "A material selling for %70 per ton w1ll stand consid-
erable in the way of production and maxkbtlng coSt, ’

Garnet is a name applied to a group of minerals of metamorphic origin
and found usually in gneisses, schists, and metamorphic stones. Commonly
they are distributed threugh their matrix like plums in a pudding and must
be broken free and separated from the remaining rock, To a subordinate
extent garnets are to be found in stream gravels and placer beds and may some-
times be recovered as a byproduct of gold mining, HNear Wrangell.there is a
well-known deposit not now in production, and it- cannot be doubted that others
would reward' search.
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Gypsun

u This, the hydrous sulfate of lime,  oceurs in beds and occasionally in
small veins as well as in gypsiferous clays. It is an important building
haterial,. being used either as plastic in- built-in construction or as wall~
board or in other prefabrlcated forms. It is also used as a constltuent of

. fert*llzer and has numecrous mindr chemical énd industriil uses, among which

‘may be mentioned papernaklng and cement manufacture, where it operates as a
. retarder to keep the cement from setting until it can be worked It is a

'_ low-value prodnct in®the crude state, priced in 1941 at $l.42 per short ton
at the quarry. By boiling off the combined Water, which may.be done in open
‘kettles, it is converted into plaster and as such has a value éf about 5

~ per ton, While gypsum . is relatively abundant it is irregularly distributed

‘and for particular uses, such’as camentn&kmng, is sofmetimes’ shipped long dis-
tances, Far Eastern cewent manufacturers draw their supply from eastern
Canada and the United States, and since’the amount used per ton of cement is
small the cost of transportation is easily absorbed. It 'is generally accepted
that the use of gypsum and gypsum products W1ll increase steadily with further
industrialization and rebulldlng, though in certain areas the industry is peri-
odically overbuilt and’thé business is highly competitivé, A good deposit
favorably situated fer mining and transportation has nonetheless a considerable
potential value.. Gypsum has been found at a number of localities in Alaska,
and commor01al developments are a p0331b111ty of the future.

. : B oo 'leestone and Marble

[

[

Building stene of any variety has been little quarried and used in
Alaska, as is usual under pioneer conditions, especially where wéod is widely
available, The early Russian forts ahd trading posts were built of logs and
the American gold miners who followed stuck to log houses until sawed-timber
became available,’ For somé time now concrete has been almost exclusively
used for permanent stxuctures, the brick and mortar stage which characterized

80 much American devolopment haVLng been bypassed. It has already béen sug-
gested that even so there is. now some field 'for brick in-particular localities
and if brick is used mrrtar, and hence lime, will be neededs For structures
of the monumental typé¢ stone will dcubtless be preferred ds elsewhere, The
pillars of the Territorial building at Juneau are cut from flaska marble; and

. this material is regularly quarried and shipped in Southeastern Alaska, NMinor
- amounts'of granite, which is abundant have'also been quabried and sold for

e is small and undeveloped. The beccurrence of good stone sultably 31tuatea for
quarrying near the shore and availablé for water transportation in Scoutheastern
Alaska would favor a much larger development; -but in-the United States other
building materials®are generally preferred, and at best only a slow and prob-
ably deferred development of any bulldlng-stone 1ndusﬁry in Alaska may be
safely antlclpated. R ,
Thls, however, does not apply to limestone, since the latter has impor-~
. tant uses aside from that as a building stone and brings considerably higher
prices in some of thcir uses. It 1s used in con31derable amounts in ths
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agricultural, chemical, and metallurgical industries, in the latter both as

a flux and, in the form of dolomite, as a refractory. It happens that in
Alaska excellent lime both of the cacitic and dolomitic varieties can readily
be made from abundant materials. The Paleozoic formations there, as commonly
elsewhere in the United States, are characterized by widespread cccurrcnce of
both limcstone and dolomite, This holds especially in Southeastern Alaska,
where there is a limestone bed of great purity in the Silurian series which

is prcsent at a number of good quarry sites, Limestcne is already being
shipped from this region to Puget Sound by the Superior Portland Cement Co.,
and both ‘the Vermont Marble Co, and the Alaska lMarble Goe. have shipped to
Pacifi¢ Coast States and elsewherc and the Alumihum Co, of America has récently
begun pruparatlons for shipping from Edna Bay on Kosciesko Island.. The geol-
ogy of the region and the cccurrence of the marble and limestone have becn
described and discussed by varicus members of the Geological Survey, including
especially F. E, and C, W, ergthZ/ and B, F, Burchard, 2_/ and the whole area
was restudied and sampled by one of the englneers of thc Territorial Depart-—
ment of Mines in the summer of 1945. As his report is now being prepared and
will doubtless shortly appear, no attempt will be made to repeat or even sum-
marize what is"4lready in print, It Wwill serve present purposcs sufficiently
to point out that high-grade material is present in abundance and in situations
favorable to operating and shipping by water and to call attentlon to certain

“economic condltlon obtaining in the region,

bod

~

Chief among® the latter is the fact that the Pacific Coast States are
but meagerly supplied with limestcne deposits of good quality. 4t present
California industries depend in part on rail shipments from Nevada and, where
considerable amounts of limestone are needed, as at portland cement plants,
there has been an all too frequent failure of individual quarries and neecs-
sity for opening new ones., The rock used at'thé large Permanente plant was
long undeveloped because of the presence of excessive silica in ther form of
chert., It was only brought into use as a war measure, with expectation of
applylng cre—-dressing metheds to beneficiate the limestone, Fortunately the
large demand for high~silica ¢ement makes this no longer nccessary, For other
uses, such as sugar refining, where very pure limestone is needed, ‘the Alaska
rock shculd be particularly fltted. For papermaklng and for chemlcal 1ndus~
tries in general,*wherc quality must be taken into account, the delivered
price of lime over the country as a whole has’in recent years run from $7- to
w8465 per ton, and for special uses or in sp601al situations ¢onsiderably
higher*prices have been paid, UWhen these prices, even though they are for
dellvered rock, are compared with the value of loda-gbld ores w1dely worked,

37/ Wright, F, E., and C, W,, Economic Develcpments:in Southeastern alaska:
Geol. Survey Bull. 259, 1905, p. 68; The Ketchikan and lirangell Mining
Districts: Geol, Survey Bull, 347, 1908, pp. 191-198. -liright, C. W,,
Nonmetallic Deposits of Southeastern Alaska' Gecl, Survey Bull, 284,
1906, pp.'55-57; Nonmetalliferous'Mineral Resources of Southeastern
Alaska: Geéol. Survey Bull, 314, 1907, pp. 73-77; The Building Stones
and Materials of Southeastern Alaska-‘ Gcol. Survey Bull, 345, 1908, pp.

116~122, ' -

38/ Burchard, E. F,, Marble Resources of the Ketchikan and Wrangell Districte:
Geol. Survey Bull, 542, 1913, ppe 52-77; Marble Resources of the Juneau,
Skagway, and Sitka Dlstricts _Geol, Survey Bull. 592, 1914, pp. 95-107-
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it seems obvious that opportunities lie fallow™in this field. So far as
known, there is not a single limekiln in the whole of Alaska, and yet in 1944
the average price of  quick lime and hydrated lime produced ir'the United
States was $7.52 per ton., The total output was 6,473,563 tons. TForty States
contributed to the total, It would-seem that, in view of the wide variety of
uses of lime, the average price, and the abundance and extellence of the rock
in Alaska, a beginning, at.least, of producticn would be possible.’

Sand and Gravel*

These materials are widespread in Alaska, as elsewhere. Along the
beaches and streams and in the glacial depcsits they occur plentifully, though
not always sufficiently assorted to be usefuls The recent period of road
building and military construction showed ‘that materials that can be cheaply
won and easily prepared for use.are abundamt, The-cld tailing piles from plac-
er nines and the dredge tailing of. modern worklngs afford a large supply of
ea51lJ available rock for aggregate requiring only sizing and washing, Except
for such material, the airfields. and network of rcads recently built would
have been all but impossible, Much remains to be built, especially road ex-
tensions, As, too, the Territory passes over from the ploneer period calling
for cheap tgmporary buildings into-the industrialized stage where permanent
structures are economical, the lowlysand and gravel will come more and more
into use as concrete aggregate. It is of interest to note that in many situ-
ations in the United States such materials, when near towns, can be mined,
prepared, and sold at a pricc per cubic yard far higher than that yielded by
any but the richest gold placer grcund,

. Jade

A considerable number of mineral specics are sold «as jade, although only
two, jadeite and nephrite, are properly so-calleds ' The first is a variety of
pyroxene, essentially a metasilicate of sodium and alaminum. WNephrite is a
variety of amphibole, a metasilicate of iron,-calcium, and magnesium, The
minerals are found in the areas underlain by ultrabasic rocks and, being -
characteriged by great toughness, persist uhrough the processes of Scrpentl*
zation and weathering of these rocks, Jade is now found in Alaska and’ in Burma,
in the form of boulders, in the soft clay which is the final product of decom~
position, Jade has becn highly esteemed in the Orient for centurles. It was
also valued by prehistoric peoples in both North. and South America’ and in Ncw
Zealand, In recent years its beauty, hardness, and durability have*come to be
appr301ated in the United States, and there have been considerable imports of
cut pieces, especially from.Chlna, where carving jade is an art practiced as
2 household industry even in the far interior,

In the United States a minor jade industry has been growing up in Wyomlng,
where the mineral is found as boulders and pebbles on hill slopes near Lander.
Boulders welghlng as much as 8,000 pounds have beén found, and in 1943 local
sales totaled $15, 000, Botter specimens, translucent and green, have béen sold
for as much as $5 per pound, according to S. H, Ball's report in the Minerals
Yearbook, C e
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Jade, to use the commercial name, occurs in a variety .of colors, though
the apple green is the .one most highly: esteemed in the United States.and -
southern China.’ In northern China and frequently elsewhere the so called shul
jade, white to brown, is preferred. In New Zealand and lMexico the local prod-
uct is dark green and is highly esteemed. It is a matter of taste, and styles
change. ‘8o that marketing jade is highly speculative business, . Mining and
cutting are also speculative,. since the quality.:and color are' rarely uniform,
even throughout a single boulder, and the real value is only determined when
the material is cut, Luch has little or no value, A new industry has recently
grown up in supplying uncut jade and other stones to amateur lapidaries. Ac-
cordlng to Ball Wyomlng nephrite sells in this trade at $3: per pounds

Jade, in the form of nephrlte, ig found on Jade. Mbuntain in the Kobuk

River asbestos field and may well become an important byproduct of mining. there,
- It is pessible that a native 'jade~tutting industry may be built up to supple-.
ment or: supplant thé ivory carving of the Eskimos and help support them. The
material- bccurs’ as usual in the form of surface boulders.__/ It has been -
found-in the gravels of various creeks flowing into the Kobuk as far east as
Dahl Creek and is now being collected by the Arctic Circle Exploration Co. in
connection with the mining of asbestos. The importance of the deposits is yet
to be fully determined, and this-can only be accomplished slowly, as it is so
largely a matter of buildlng'up a demand in a field where spyle is important.
Since there are other areas in whlch the parent- rock outcrops in'Alaska, jade:
may also be found in them. R i o .

Sulfur

The sulfur deposits of Alaska are of the volcanic type, They are rela-
tively small and have not been mined, though an attempt to do so was made on
Akun Island in 1919-20. ' The Geologlcal Survey estimated the reserves there
to be 18,000 to 24,000 tons.- A deposit at Makuskin Volcano has been reported
to indicate 100,000 tons, Sulfur is also known near Stepovak Bay, bub the
quantity has not been estimated, - Probably other deposits are present at vari-
ous points along the Alaska Penlnsula, which extends 1,000 miles.to the south-
west, Owing to the abundance and low cost of sulfur mlned from salt domes in

. Texas and Louisiana, it would be difficult” for Alaska deposits to. compete
successfully in the world's markéts, It is only in a few countries. and %6 a -
limited extent that solfataric sulfur is 'now producéd, so that the prospect
for a sulfur industry in Alaska 'is not now bright, There are, however,
considerablc amounts of sulfur that may come into production at some tlme in
the future as a byproduct from treatlng sulflde ores of varlous metals.

CONCLUBIONS AND SUGGLSTIONS

From what has already been said, it is clear that in Alask&.are consider-
able reserves of ‘mineral rescurces of varied character, sufficient to form the
basis for much more general industrialization than has yet taken placed It is
also extremely probable that future discovery will add even more to.the're~
serves, Without Hisparaging the possibility of developing cther. resources, 1t

39/ Anderson, Eskil, Asbestos and Jade Occurrences in the Kobuk Rlver Region,
Alaskas: Terrltory of Alaska, Department of Mines _Pamphlet 3, Juneau, 1945
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may properly be pointed out again that it is to mining that the Territory
must look primarily for breaking the deadlock that now all but paralyzes
~growth of industry and increase in population. Despite the limitations im~
posed by the climate, Alaska must get away from the present dependence on
 seasdnal 1ndﬁstrles whlch in turn leads more to enrichment of the national
“than the local economy., Although large lode mines are to be expected and
“dought for in the interior and along the coast and large pulp mills should

be brought into being, a balanced economy demands that the base be broadened
by attention to small industries as well, Alaskans have reveled dverlong in

a bonanza atmosphere. Nome, Fairbanks, ‘and Kennecott have led the citizens

to think in terms of large and rich dep081ts and to be dissatisfied with
smaller ones, but a number of small mines will spread labor and industry even
‘better and in the aggregate should furnish adequate returns, both financial
‘and sceial, Along with Treadwells and'Alaska Juneaus there should ‘be develw

" oped more nercury and antlmony mines, - Tungsten is present, and a marketable
depos:.t of this metal may be os profitebleas o goldmine though smaller. The
openings for a limekiln or ‘two and for a brickyard or so have already been
suggested, Whilc waiting for the large wood-pulp mill in southeastern Alaska
to be opened, why not make furniture for the-local market? That requires
simple tools, cnly small cdpital, and good design, coupled with merchandizing
methods adapted to the local‘situation."Surely the fountain of American
ingenuity and Initative ‘hds nct pCflShed ‘in the assumed cold of the Far North,
A new generation has come of age in Alaska, men and women born therg,who expect
to make it their home and-a-home for- thelr childrens These should take the
lead in developing local industriés, however ‘small, so long as they are soundly
based, and would do well to devote less time and energy trying to sell pros-—
pects to outsiders and turn tc 'developing smaller projects that can be handled
by local capital., This change in the mental attitude of Alaskans has already
begun, and it is one of the most hopeful signs to be ‘observed in the local
31tuat10n.

There is now an Alaska Development Board: supported out of Ter'rltorlal
funds and compOsed of men who really know the local resources and capabilities
of their people, It has already made some excellent suggestions and deserves
encouragement and support, - Large scope remains for private initiative, and
the areas of unreserved land are encrmous. Very likely there are too many -
reservations and they do extend over 'too much area, and undoubtedly the pro-
cedure for obtaining title to land is often discouragingly complicated, It
is unfortunate if the law or ‘Its interpretation sometimes makes it impossible
for cxperienced and ‘capgble compariies ‘to undertake development there when they
are -idlling to de sd, ‘add '‘some revigion «of ‘the law and regulatlons seems called
for. On the Arctic Slop@‘thd*dlffi@ultlbs to be overcome in petroleum develop-
ment have been -so great that private concerns have not been willing to venture
capital for development, and it has been necessary for the Navy to take the
lead, It is pleasant to note the announcement of that organization that use of
'prlvate experience and 1n1t1at1ve is contcmplatcd_ln further dEVelopment.

There has been widespread criticism in Alaskaof the activities and re-
stricticns of the Federal Government, but in appralslng this criticism it is
" necéssary to take account of what the Government gives as well as what it takes.
It has not been feasible to compile a complete list of taxes and expendltures,
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but it is notable that Territorial citizens go subetantlally untaxed and yet. .
enjoy most of the benefits that acerus to citizens in the States such as ...

courts, roads, and schools, as well as others not elsewhere prev1ded by: the

Federal Government, including railroad and telegraph serv1Cc. -The old pig=

ture of Alaskans 11vxng in isolated log cabins out on the crecks and maklng

a bare living.while hoping to strike it rich with plck, pan, and shoyel is. *
no longer representatlve. The majority of the inhabitants live in comfort-‘-
able cities and towns, which usually have all the conveniences and amenities ., -

of much iarger places in the States, * To a considerable extent this has qecn
made possible because of approprlatlons made from.thc Federal Treasury.ln:

: Alaska prcduces more than it consumes and contlnually makes large con~= g
tributions to the hational economy. This is shown by the approximate,trade:,.
balance shown below, although figures are not available to include thcflnvls~
ible items, The figures arc from the Statistical Abstract for the Unmted
Statcs and give the 5-year average for 1935-39. oL B ﬁ,”:_'y

Merchdndise imports for ccnsumptlon in Alaska. R
From Us Sy Avessvesraverersonnens 940, 173 708 o

From €l EeWr e e sreeronsons oo 3,251 '
TOt&l...-.----..-.--n-...-.. l+0387 L|ﬂ59'

Merchendlsc cxports from.Alaska
. , TO Us B Aevoenress 951,662,623 i
P To other countries, h5l,§60 _ , R
A ‘  Totalii.eeeee 52 113,983 T @

Shlpments oi gold to U. S, A.,$18 351, 674

This indicates an average merchandise credit for Alaska of (11,726,524,
to which may be added gcld shlpmcnts of 318,351,674 or an average contribution
to the mainland wealth of over $30, 000, 000 in prewar years. .- L

Further light on the contributions made by Alaska to the4de£ional,ecch—..
omy is shed by the figures below, these being, again, averages for 1935-39.
and belng taken from the same scurce,” PR L

l\hneral salesnillIi.l.!’ll.t.!‘.!l'nnuoclutl 3}21{. 762 985 '
‘Government fur 521CSesssssssssessserssrnsces L 136 096, . " o e
’F'-lsh Sales’..uvlootlnolvi-ncl.o!uluu’c.uu.ll. b’B 280 675. . N

,Sales fI‘OHI national fOI'QStS.. o'qq'licclb. canup , 14‘9 339 n | . “ v
Sales,frgm fruits and vegetables, 1939 only. 27,542 -
S ‘ ‘ @79 256~637,

.
A1l of these flgures, except that for wineral s es; 1ncreasad 1n wartlme.
Mining, as already related, was greatly restricted by the war.

It is not p0551ble to make a complete statement of taxee collected or of
Federal funds expended in Alaska because mich cf the money ..spent by the vari-
ous services is derived from general funds, It would requlre a minute study,
for example, to detérmine just how mich the Coast Guard spends in the Territory, .
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though it is known to be large, possibly $2,000,000 or more a year, This is,
nevertheless, a small sum when considered in relation to the extent of the
coast line and the wide variety of services the Coast Guard performs. -Prob=
ably the Office of Indian Affairs spends as much on schools, hospitals, and
other services to native peoples, The Geological Survey has had an annual
appropriation of about $100,000 fcr some years. The Bureau of Mines, General
land Office, Fish and Wildlife Service, National Park Service, Forest Service,
and several others are also spendlng considerable sums in Alaska. The aggre~
gate amount is undoubtedly small in préportion to area,:though high in rela-
tion to populatlon, but it 13 certainly much less than the Federal Government
collects in taxes levied on Alaskans and Alaskan products.

It has been intercsting to observe that not all discussien in Alaska of
Federal activities is adverse. A large amount of commendation also is offered,
It secems to be generally accepted that salmon fishing, the largest industry,
was saved and built up by the 1nvest1gatlons and rcgulations of the Bureau of
Fisheries, after the fishing grounds. were nearly exhausted by the drive for
fish durlng World War I, and that only this Federal contrel prevented later
depletion by the activities of foreign fishing companies or by overfishing
during the World War II. Each year there are. prptests over the length of the
season allowed in partlcular areas, but the industry as a whole and,the.people
of the Territcry seem generally to recognize the necessity for-and beneficent
cffects of informed regulatlon in this field, Other Federal bureaus are also
generally commended, The Geological ‘Survey has always been liked and is only
criticised for not doing moré. Othcr bureaus could be mentioned, but it is
suffidient for present purposes 'to indicate that Alaskan opinion by no means
demands the moving out of all Federal burcaus, bag and baggage. It does de~
mend clearer understanding of the needs of. the Territory and better. correla-
tion of tha act1v1tles of thu varlous burcaus with these necds,. . ‘

Any attempt to put to use the mlneral resources of a region must begln
with determining what they are and where they ar¢.. This has been the field of
the Federal Geological Survey from the’ first. Its work in.the Territory has
already been reviewed, It remains herc but to emphasize its importanecc ahd
to call attention to one phase of the situation that should be remedied if
possible, It has been noted that nearly all of :the areas:in which/ore 'deposits
are known or suspected to be present have received attentlon from the Survey
and that a large mumber 6f valuable maps and reports have ‘been issued. lMany
of these are now out of print and are not available to an ;intending prospcctor.
The Territorial Department of Mines has done something to bring together all
existing data by district and subject, but 1ts facilities for reproducing maps
are inadequate to assume the job. Today it is necessary to go to Juneau or
Washington or both to consult the files in order: to learn what has already been -
found out about many districts or minerals in Alaska. A most useful project
would be to make available to the public in some convenlcnt form, revised, if.
possible, but if not as a reproductlon of the orlgmnal map or report, the ex="
isting data on’ as mgny rpglons as possxble. '

The flrst acﬁ1v1ty of the Bureau of m;nes in Alaska was the appointment . .
of a Territorial Inspector of’ MlnCS, Later a2 mining eXperlment station was
established at Fairbanks and maintained until the openlng of the, unlver31ty

"
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nearby permitted passing over the responsibilityfor this service to the new
institution, From time to time the Bureau made studies and tests of Alaskan
coals for the Navy, the Alaska Railroad, and other branches of the Government,
and it organized and directed work in mine safety, For a.while it adminis-
tered various duties in connection with the leasing of coal lands and the
conduct of resulting mining operations but later relinguished these to the
Geological Survey and the Territorial Department.of Mines, It now maintains .
in Alaska only the services it offers throughout the country as a whole in
relation to mine safety and quality of coal, though in the coursc of the war
and the search for strategic minerals the Bureau established a district engi-
neser at Juneau, recruited a staff, and took up active work in expleration of
mineral deposits and covered a number of districts, This work is being maine-
tained on a reduced scale,

4

 One major handicap under which producers in Alaska operate is distance
from market., Farmers, for anmple, have no place to sell their surplus crops
except in the local market, which is limited by the small number of consumers
who are not themselves pxoducers. Any shipment of agricultural products from
Alaska to the mainland would mect competing products which had come a shorter
distance and probably at less cost. This is aside from the fact that facili-
ties for marketing local products are inadequate and cven rudimentary. The
Fairbanks flcur mill found it impossible tc compete even in the local market,
‘and fruit and vegetables from Palmer meet severe competition in the railroad
belt from similar products from Puget Sound, which, by reascn of cold-storage
warchouses and other facilities, are prepared tc make deliverics the year
around, whereas the Palmer deliveries are scasonal only. Such handicaps as
those just mentioncd can be overcome by provision of suitable facilities when- .
ever the quantities produced beccme sufficient to warrant, but distance from
general markets and dependence on local markets will always be a handicap.

In the field of minerals, since gold has formed the main product of the
mines so far, these marketing problems have not been felt, but it has been
and is a large factor in delaying mining of other minerals. The amcunt of
coal mined is limited to that nccded to supply local demand. - The only other
mineral that has been shipped in quantity has been copper ore, and the move=~
ment from Kennecott to Tacoma was only possible because the size and richness
of tha ore body were sufficient to warrant the owning corporation in providing
its own facilities in the form of mills, railway, ships, and furnaces, This
is not often possible for owners ofsmall mines of copper or other ores., For-
merly, and to a limited extent still, there werc operated throughout the
western mining States a number of sampling and ore-purchasing establishments
which bridged the gap between small producers of ore and the large smelting
companies. Where such an establishment was present miners or prospectors
could bring in theéir ore in large or small lots, have it sampled and, if they
preferred, rcceive payfor it at once at full smelter prices. If they pre-
ferred they could pay for the sampling and then shop around among the smelting
companies for the best offer., It was custocmary, however, for the sampling
company to guarantec the accuracy of their work by offering to pay cash for
the ore at smelter prices on the assay. It was possible for them to do this,
and at a profit, since ecach ore had a different value according to the instant
need of each smelter, One plant having a large amount of silicecus gold or
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silver ore might need lcad or copper ores to balance, or the reverse might
be true. By mixing thevarious lots so as to 'bring them to the standard
desired by the smelter, the sampler was able to overcome penalties or even

to convert them into prcmlums. Out of the margin so created, they were able
" tc finance their purchases, cover their overhcad and make a profit. Sub~
stantial fortunes were founded or enlarged in thls way, and a high service
rendered to the industry, particularly tc small produccrs, since, by prompt
receipt of cash for cre as mined, they, in turn, were able to flnance their
labor and supply bills and sc nakc their prospccts pay currently for develop-
ment, One of the benefits flowing from this system was the careful study and
~ porfection of sampling methods and machines and a better feeling in the indus-
try created by the assurance of fair dcaling as betwcen buyers and sellers,
Accurate sampling of variable ore is difficult and requires great care and
intellectual honesty, It was nct uncommen for a mining company, even when it
had a contract for the whole cutput with a single smelter, to run the ore
through an independent sampling werks for the sssurance it &ave that full value
would be received, :

It was occasicnally argued that, since the sampling ccmpany offered to
Buy the ore at its ascertained valuc calculated from current smelting sched-
ules, an inducement existed favorable to low samplings This could hardly have
obtained for any considerable time, since low sampling would promptly be dis-
ceveréd when sampled lots were sold to a smelter, Even a suspicion of sys-
tematic unfairness would put a sampler out of business, since his stock in
‘trade is his accuracy and integrity. However, some of the best-known cf the
sampling companies no longer buy ore, prcfcrrlng nct to have any possible
interest in the result, except to¢ make it as accurate as pcssible., It is
plcasant to reccrd that in such cases the smelters receiving ore through such
a plant generally will pay for it on the basis of thc independent sampling.

Licst of the sampling and ore~buying companies in the Western States have
now gone out of business, and the smelters generally buy their own ore direct
from the miners., It secms probablc that it is mainly because each company
wishes to feel assured that it is getting what the manager considers to be
ite share of the mine cutput. With the larger mining companies producing
steadily, this direct sale is apt to be an advantage rasher than the reverse,
but the small and the occasional producer in outlying districts finds it a
handicap., This is especially truc with the producers of base and unusual
metals in 4 territory such as Alaska where prospectors have limited capital
and the nced for a quick turn-over is strong, In the absence; too, of local
buyérs and because the prospectors frequently lack knowledge of markets,
producers are further handicapped, and development undcubtedly is slowed down,
During Werld War II, this gap was bridged by the lietals Reserve Company, which
bought direct for thc Government, The Territcrial Commissicner of lilnes was
designated as agent; deliveries in Alaska were accepted, and purchase depots
wore 'set up at Falrbanks, Anchcrage, Nome, and Ketchikan, -Attractive prices
and terns were scheduled, or¢ was brought tc a total value of about a half
millicn dollars, =nd local development was stimulated. While under peace
conditions it would probably be undesirable te continue exactly the same oper-
ations by listals Reserve in Alaska, it does seem desirable that some thought
" be given tc opening up local market:.facilities for Alaska minéral producers,
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It has been suggested that particularly favorgble opportunity exists in
Southeastern Alaska for an ore sampllng and purchasing depot conducted along
the lines common a few years 2go in the West, In this district there is a
considerable number of small wmines and prospects from which under encourage~
ment an impertant tonnage of ores may well be developed, Gold, silver, copper,
lead, zinc, antimony, tungsten, and varions other ores are known to be present
but in what quantity ocan only be detcermined by mining. The various prospects
are, in gencral, near the shore line and easily accessible from Ketchikan by
water, If a local markct could be made for the ores, with prompt cash settle-
ment for small lots, it is believed that mining would be markedly stimulated.
It is thought that a survasy of the situation may well show such probabilities
of profit that private capital may be attracted to the project, but the gen-
eral benefits to be realized are so numerous and large that, if no one cares
to assume the risk as a personal venture, consideration might well be given
to trying here what has often been urged, namely, a purchasing agency financed
as a Territorial or Federal project.

Attention has already been zalled to the need of a better market for zinc
ores on the Pacific coast and to the impending demand there for slab zinc,
While Alaska deposits will probably contribute to such an enterprisec in time,
the immediate, demand for a zinc reduction works is oroader and the supply of
ore would be drawn from a number of the Western States, HEven under present
conditions there are importaht producers of zinc ore in the Yest, and sub-
stantially half the United States production comes' from them, At present.it
is only at Trail, British Columbia, Kellogg, Idaho, and Great Falls and
Anaconda, lont., that there are zinc reduction works, although concentrates
and other immediate products are produced at Utah smelters. The Kellogg,
Anaconda, and Great Falls plants depend on electrolytic reduction, which yields
high-grade premium-priced metal but is probably unduly expensive for making
ordinary Prime Western slab zinc, such as is used in galvanizing, It is sug-
gested that a careful survey of the situation might well reveal a sound basis
for the establishment of a plant on the Pacific coast using one of the other
types of reduction process, This would stimulate zinc mining not only through-~
out the West but in Alaska, and zinc is one of the metals in which there is
postwar deficiency,

The stimulation and better organization of prospecting in Alaska are
subjects that have received some consideration but warrant more, The old pros—
pectors who found gold throughout the Territory are dying off or retiring, and
those available have only limited knowledge of ores other than of gold. The
. University of Alaska, in cooperation with various local and Federal agencics,

has endeaveored to broaden their knowledge and to attract new men to the field
by means of lectures, laboratory demonstrations, and short winter courses of
study in the various districts. This work has been helpful, and a hundred or
more have at times been enrolled in such courses in particular cities, The
Department of lMines maintains assay offices at several points where service is
free or at small charge, Its staff is available for consultation and advice
- on any phase of ‘mining and is widely appreciated. The Federal Bureau of Mines
and the Geological Survey act alsc as advisers to prospectors, and the Bureau
has been active in trenching, drilling, and sampling, None of the agencies,
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however, quite fills the gap being left by the dropping out of the old pros-
pectors and the need for developing the base-metal industries.

The Territorial Department of Mines prosented to the 1945 legislature
a well-workcd-out plan for field stations, somewhat like the C, C. C. camps,
for training ncwecmers in the various arts that any successful prospector
must lcarn. It proposed also a system for directed prospecting backed by
limited subsidy in the form of grubstakes. Such a plan has been operated
successfully in Canada, and it is to be regretted that the legislature, by
2 very narrow vote, rejected it for Alaska, This is particularly to be
devlored becausc of the ¢xpected influx of ex-soldiers having many cf the
desirable traits of future citizens but lacking the special knowledge nceded
in this particular vocation, It is highly desirable that this or some simi-
lar project be reviewed and given carcful consideration, especially by those
concerned with reestablishment in industry of the returning veterans,

Alaska is truly a large and attractive country with many undeveloped re-
sources, but the number of bonanzas anywhere in the world is small and much
hard work on small or moderate sized deposits will be necessary tc develop
the wealth of the Territory. Industrial and social changes in the States
have opened more attractive oppertunities nearer home to many of those who
in an earlier generation would have pioneered cur northern territory, Changes,
it is true, have also taken place in Alaska, although as yet not enough to
smooth away many of the difficulties, Roads have been constructed, a main-
line railrcad has been built, and air travel has made the whole Territory
easily accessible, One can now go by modern plane from Seattle to Nome in a
long day; and remote mines and prospects, formerly reached only by dog sled
in winter, may now be visited or supplied at any time, It is no longer nec-
essary to wait over a winter tc start development, It can be begun in &
period of days rather than months, and with modern tools, the bulldozer,
light compressor, and small air drills, much of the back-breaking work of the
carlier miners has been eliminated. This increasing mechanization of mining
is especially important in Alaska in view of the high wages obtained there as
a result, in large measure, of war activities, Things move rapidly in these
days, and it may well prove true that development will come fast, but ncne-
theless exceptional things are still exceptional, and ore bodies of great size
or great richness fall into this category. A surer base for industry is the
slower development as needed of smaller nines and of the less-well-known ores
of the common and rare metals, It is pleasant to record that these, together
with water power, coal, and possibly petroleum, are all available in the
Territory.
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