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MESSAGE OF THE PRESIDENT.

To the Senate and House of Representatives:

In accordance with the provisions of section 18 of an act of Con-
gress (Public, No. 334) approved August 24, 1912, I appointed a
commission—
to conduct an examination into the transportation question in the Territory of
Alaska; to examine railroad routes from the seaboard to the coal fields and
to the interior and navigable waterways; to secure surveys and other informa-
tion with respect to railroads, including cost of construction and operation; to
obtain information in respect to the coal fields and their proximity to railroad
routes; and to make report of the facts to Congress on or before the first day
of December, nineteen hundred and twelve, or as soon thereafter as may be
practicable, together with their conclusions and recommendations in respect to
the best and most available routes for railroads in Alaska which will develop
the country and the resources thereof for the use of the people of the United
States.

Under the requirements of the act, this commission consisted of—

an officer of the Engineer Corps of the United States Army, a geologist in charge
of Alaska surveys, an officer in the Engineer Corps of the United States Navy,
and a civil engineer who has had practical experience in railroad construction
and has not been connected with any railroad enterprise in said Territory.

The date when the act was passed was late in the summer season,
thus allowing a very limited time for the preparation of a report
for presentation at the present session of (%ongress. Nevertheless,
within a week after the act was approved the commission had been
appointed, as follows:

Maj. Jay J. Morrow, Corps of Engineers, United States Army,
chairman.

Alfred H. Brooks, geologist in charge of Division of Alaskan
Mineral Resources, Geological Survey, vice chairman.

Civil Engineer Leonard M. Cox, United States Navy.

Colin M. Ingersoll, consulting railroad engineer, New York City.

This commission has transmitted to me a report, which is herewith
submitted to Congress in accordance with the provisions of the act.
An examination of this report discloses that the following are among
the more important of the findings of the commission :

The Territory of Alaska contains large undeveloped mineral re-
sources, extensive tracts of agricultural and grazing lands, and the
climate of a large part of the Territory is favorable to permanent
settlement and industrial development. The report contains much
specific information and many interesting details with regard to
these resources. It finds that they can be developed and utilized
only by the construction of railways which shall connect tidewater
on the Pacific Ocean with the two great inland waterways, the
Yukon and the Kuskokwim Rivers. The resources of the inland
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8 MESSAGE OF THE PRESIDENT.

region and especially of these great river basins are almost unde-
veloped because of lack of transportation facilities. The Yukon and
Kuskokwim Rivers system include some 5,000 miles of navigable
water, but these are open to commerce only about three months in
the year. Moreover, the mouths of these two rivers on Bering Sea
lie some 2,500 miles from Puget Sound, thus involving a long and
circuitous route from the Pacific Coast States. The transportation
of freight to the mouths of these rivers and thence upstream will
always be so expensive and confined to so limited a season as to forbid
any large industrial advancement for the great inland region now
entirely dependent on these circuitous avenues of approach.

From these considerations the commission finds that railway con-
nections with open ports on the Pacific are not only justified, but
imperative if the fertile regions of inland Alaska and its mineral
resources are to be utilized; but that with such railway connections
a large region will be opened up to the homesteader, the prospector
and the miner. So far as the Fimited time available has permitted’
the commission has investigated, and in its report describes all of
the railway routes which have been suggested for reaching the
interior, including the ocean terminals of these routes. The rela-
tive advantages and disadvantages of these routes are compared.
The principal result of this comparison may be stated to be that
railroad development in Alaska should proceed first by means of
two independent railroad systems, hereafter to be connected and
supplemented as may be justified by future development. Ome of
these lines should connect the valley of the Yukon and its tributary,
the Tanana, with tidewater; and the other should be devoted to the
development and needs of the Kuskokwim and the Susitna.

The best available route for the first railway system is that which
leads from Cordova by way of Chitina to Fairbanks; and the best
available route for the second is that which leads from Seward
around Cook Inlet to the Iditarod. The first should be connected
with the Bering coal field and the second with the Matanuska coal
field. Other routes and terminals are discussed, but are found not
to have the importance or availability for the development of the
Territory possessed by the two mentioned. Thus, the route extend-
ing inland from Haines, in southeastern Alaska has value for local
development, though chiefly on the Canadian side of the boundary,
but the distance to Fairbanks is found to be too great to permit of
its being used as a trunk line to the Yukon waters. The route from
Tliamna Bay also has value for local use, but is too far to the south-
west to permit of its use as a trunk line into the interior. The pro-
posed terminals at Katalla and Controller Bay are found to be very
expensive both as to construction and maintenance, besides furnish-
ing very inferior harbors. The route inland from Valdez is at a
disadvantage because it would not serve any of the coal fields,
although as hereafter noted Valdez is regarded by the commission
as an important alternative terminal in the possible future develop-
ment of the Chitina-Fairbanks route.

The investigations of the commission indicate that the route from
Cordova by way of Chitina to Fairbanks would furnish the best
trunk line to the Yukon and Tanana waters: (1) Because Cordova
has distinct advantages as a harbor; (2) because this route requires
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the shortest actual amount of construction, but chiefly (3) because
the better grades possible on this route should give the lowest freight
rates into the Tanana Valley. The Copper River & Northwestern
Railroad is now constructed from Cordova to Chitina and thence up
the Chitina River. The commission recommends the building of a
railway from Chitina to Fairbanks, 313 miles, estimated to cost
$18,971,000, with the provision that if this railway is built by other
interests than those controlling the Copper River & Northwestern
Railroad, and if an equitable traflic arrangement can not be made
with it, connection should be made with Valdez by the Thompson
Pass route, 101 miles, estimated to cost $6,101,479.

The commission finds that Cordova offers the best present ocean
terminal for the Bering River coal. The commission also points out
that it would not be economical to haul the Matanuska coal to either
Valdez or Cordova, and that therefore the logical outlet for that field
is Seward. If commercial development of these two fields should
disclose that the quality of the coal is the same in both, the Bering
River field would have the advantage of greater proximity to open
tidewater. A branch line from the Copper River Railway to the
Bering River field, a distance of 38 miles, at an estimated cost of
$2,054.,000, is recommended to afford an outlet for the coal on Prince
William Sound and into the Copper River Valley and the region
where there is at present the largest market for Alaska coal.

The commission finds that a railway from Chitina to Fairbanks
will not solve the transportation problem of Alaska, because it will
not give access to the Matanuska coal field, the fertile lands and
mineral wealth of the lower Susitna, or the great Kuskokwim basin.
This province properly belongs to an independent railway system
based on the harbor at Seward. The commission recommends a rail-
way from Kern Creek, the present inland terminal of the Alaska
Northern Railway, to the Susitna River (distance, 115 miles; esti-
mated cost, $5,209,000), with a branch line to the Matanuska coal
field (distance, 38 miles; estimated cost, $1,618,000) ; and an extension
of the main line through the Alaska Range to the Kuskokwim River
(distance, 229 miles; estimated cost, $12,760,000).

The entire railways thus recommended will constitute two inde-
pendent systems involving 733 miles of new construction at a cost ot
$35,000,000. Eventually these systems will be tied together and there
will be earlier demands for branch and local lines as the country de-
velops. One of these systems will find an outlet to the coast over the
‘Copper River & Northwestern Railroad; the other over the Alaska
Northern. If these new lines are constructed by others than those
financially interested in these two railroads respectively, satisfactory
traffic arrangements would have to be made with them. If the new
railways recommended should be constructed by the Government,
the question is necessarily presented as to whether the Government
should acquire the whole or any part of the existing lines, or either
of thém, or should endeavor to make appropriate traffic agreements.
Much would depend upon whether the Government would operate
its own railroads or would make operating agreements with those
operating existing lines. The commission has not discussed these
questions for the reason pointed out in its report that the act of Con-
gress omits questions of this sort from those upon which the commis-
sion was instructed to report.
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The report of the commission contains the following statement:

Its instructions from Congress do not contemplate that any recommendation
should be made. as to how railroads in Alaska should be constructed, i. e., by
private corporate ownership or by one of the many forms in use whereby Gov-
ernment assistance is rendered. The commission disavows any intention of
making such recommendations, believing that Congress, in its wisdom, desired
to reserve to itself the solution of that problem; but it has been impossible to
form any estimates of costs of operation without some assumption as to the
interest rate on the capital required for construction. This interest rate would
obviously differ in two cases—construction by Government or bond guaranty,
and construction by private capital. Moreover, were construction carried on by
private capital unassisted, the necessity of earning sufficient income to pay
operating expenses and interest on bonded indebtedness might make it the duty
of the directors of the corporation to impose rates on traffic that would seri-
ously retard the development which the Territory so greatly needs.

The commission has therefore been forced to base its studies upon two
hypotheses, viz: That the capital necessary for construction is obtained at 6 per
cent interest, assumed as possible if construction is carried out by private
corporate ownership unassisted; and that capital is obtained at 8 per cent
interest, assumed as possible if the construction is done either by the Govern-
ment itself or by private capital with bonded indebtedness guaranteed both as
to principal and interest.

On similar grounds the commission did not feel justified in dis-
cussing the use of the Panama Canal machinery and equipment or in
including in its estimates the effect of such use; but a list of the
machinery and equipment available at Panama 1s given in an ap-

endix.
¥ Upon the assumption that the railroad from Chitina to Fairbanks
is built by private capital, eliminating promotion profit, but assum-
ing the necessity of earning 6 per cent on the capital invested, it is
the judgment of the commission that on estimated available traffic the
road could be operated from Cordova to Fairbanks without loss at
a passenger rate of 7 cents per mile and an average freight rate of
8 cents per ton-mile. This would mean a through freight rate of
$36.94 per ton from Cordova to Fairbanks and a through passenger
rate of $81.15. It is the opinion of the commission that—
an average freight rate exceeding 5 cents per ton-mile and passenger rate in
excess of 6 cents per mile would defeat the immediate object of the railroad,
namely, the expeditious development of the interior of Alaska, and, further-
more, would introduce the question as to whether or not the Seattle-Cordova-
Fairbanks freight route would be able to compete with the present all-water
route via the Yukon River system, except on shipments in which the time
e]e;ment is of such importance as to warrant the payment of ‘a higher freight
rate.

To meet the requirements of expeditious development and water
competition the estimate of the commission involves a through
freight rate from Cordova to Fairbanks at $22.25 per ton, and a
through passenger rate of $26.70. The report further says:

‘Were the road to be constructed by the Government, or by private corporate
ownership with a Government guaranty of principal and interest on bonded
indebtedness, the capital required should be obtained at a much lower rate of
interest, thus materially reducing the annual expenditures. 2

Using 3 per cent on the investment as fixed charges, and omitting
mileage tax of $100, on the assumption that this tax would not be
levied in the case of a Government owned or aided road, the commis-
sion estimates that the road would pay on the basis of a passenger
rate of 6 cents per mile, and a freight rate of 5.49 cents per ton-mile,
making the average through freight rate from Cordova to Fair-



MESSAGE OF THE PRESIDENT. 11

banks $24.48 per ton and the through passenger rate $26.70. I give
these figures as illustrations. The report contains similar estimates
of freight and passenger rates and traffic for the road recommended
from Seward to the Kuskokwim.

After recommending the construction of the two principal sys-
tems and their extensions already mentioned, the commission states,
in conclusion that it—
is unanimously of the opinion that this development should be undertaken at
once, and prosecuted with vigor; that it can not be accomplished without pro-
viding the railroads herein recommended under some system which will insure
low transportation charges and the consequent rapid settlement of this new
land and the utilization of its great resources. ;

The necessary inference from the entire report is that in the judg-
ment of the commission its recommendations can certainly be car-
ried out only if the Government builds or guarantees the construc-
tion cost of the railroads recommended. If the Government is to
guarantee the principal and interest of the construction bonds, it
seems clear that it should own the roads, the cost of which it really
pays. This is true whether the Government itself should operate
the roads or should provide for their operation by lease or operating
agreement. I am very much opposed to Government operation, but I
believe that Government ownership with private operation under
lease is the proper solution of the difficulties here presented.

I urge the prompt and earnest consideration of this report and its
recommendations.

Wx. H. Tarr.

Tae Warre Housg, February 6, 1913.






LETTER OF SUBMITTAL.

ArasKA RAmLROAD COMMISSION,
Washington, D. C., January 20, 1913.

The PreEsIDENT: I have the honor to transmit herewith the report
of the Alaska Railroad Commission.

The act creating the Commission expressed the desire of Congress
for information at as early a date as practicable. It therefore seems
desirable to submit the text of the report at once, notwithstanding
the fact that certain of the maps and profiles necessary to its com-
pletion will require additional time. It is the purpose of the Com-
mission to submit these at an early date, as Part II of the report.

Very respectfully,
(For the Commission)
JAY J. Morrow,
Major, Corps of Engineers, United States Army, Chairman.
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REPORT OF THE ALASKA RAILROAD COMMISSION.

ORGANIZATION AND FIELD WORK.

The Alaska Railroad Commission was created by section 18 of act
of Congress (Public, 334) creating a legislative assembly for the
Territory of Alaska, approved August 24, 1912. The section of the
act is as follows:

Sgc. 18. Creating railroad commission.—That an officer of the Engineer Corps of
the United States Army, a geologist in charge of Alaska surveys, an officer in the Engi-
neer Corps of the United States Navy, and a civil engineer who has had practical
experience in railroad construction and has not been connected with any railroad
enterprise in said Territory, be appointed by the President as a commission hereby
authorized and instructed to conduct an examination into the transportation ques-
tion in the Territory of Alaska; to examine railroad routes from the seaboard to the
coal fields and to the interior and navigable waterways; to secure surveys and other
information with respect to railroads, including cost of construction and operation;
to obtain information in respect to the coal fields and their proximity to railroad
routes; and to make report of the facts to Congress on or before tﬁe first day of Decem-
ber, nineteen hundred and twelve, or as soon thereafter as may be practicable,
together with their conclusions and recommendations in respect to the best and
most available routes for railroads in Alaska, which will develop the country and the
resources thereof for the use of the people of the United States: Provided further,
That the sum of $25,000, or so much thereof as may be necessary is hereby appro-
priated, out of any money in the Treasury not otherwise appropriated, to defray the
expenses of said commission.

Following is the personnel of the Commission, which was appointed
August 31, 1912: by

Maj. Jay J. Morrow, Corps of Engineers, United States Army,
chairman.

Alfred H. Brooks, geologist in charge of Division of Alaskan
Mineral Resources, Geological Survey, vice chairman.

Civil Engineer Leonard M. Cox, United States Navy.

Colin M. Ingersoll, consulting railroad engineer, of New York City.

It will be noted that the act creating the Commission was passed
very late in the summer season. The Commission, with exception
of the chairman, who was stationed on the Pacific coast, met in
Washington and provisionally organized on September 3, com-
municating with the chairman by wire.

It was decided that as complete and thorough report as Congress
desired could not be prepared unless the commission proceeded to
Alaska, and this course was taken for the following reasons:

While a large mass of data existed and could have been obtained
without this trip, much of it was conflicting, and a decision as to its
accuracy could only be made by a personal examination. Further
more nearly all of the engineers and surveyors who had personally made
the examinations and surveys that resulted in the reports containing
data, could be reached by a trip into parts of Alaska, and in no
other way. Further, by this procedure the Commission felt that it

77393—H. Doc. 1346, 62-3——2 17



18 RATLWAY ROUTES IN ALASKA.

could acquire from residents of Alaska a first-hand knowledge of
actual conditions and resources and the possibilities of development,
and could get an intimate acquaintance with probable difficulties to be
encountered in construction and operation and that these could not,
otherwise be obtained. And, finally, this seemed the only way to
secure accurate information as to the exact physical condition of such
railroads as were already existent. It was appreciated that time
was of importance and that the season was Exte, so the trip was
necessarily restricted to one with only the briefest stops, the
elimination of all work that had no direct bearing on the problem,
and an undertaking to perform without regard to hours, an amount
of travel and work that, in advance, seemed almost impossible of
accomplishment.

Further, on arrival at Seattle, early in September, the Commission
decided that on its return from Alaska, unless the work was delayed
beyond its anticipation, it would be well to examine into some Cana-
dian railroad operations, as it was believed that valuable data could
be secured in regard to construction costs, operating costs, tonnage
that might be expected from railroad development in virgin country,
and kindred matters. It was known that the Canadians had done
much work in projecting and constructing railroads through unde-
veloped country; and moreover two of the routes under consideration
traversed Canadian territory. Thisinvestigation was made, consumed
about a week, and, as anticipated, valuable information was secured.!

The Commission employed a statistician and left him at Seattle to
secure and compile data in regard to Alaskan commerce and other
related matters.

It is a pleasure to state here that a great deal of valuable informa- -
tion has been secured by the commission that could not possibly
have been obtained had it not been that every corporation and indi- -
vidual, without exception, who had any data or information, placed
it at the Commission’s disposal, it being apparent at all times and
places that everybody was tremendously interested in the questions
the Commission was investigating, and showed a disposition to assist
in the work in all possible ways, even at considerable sacrifice.

The question of attempting to visit the two most important coal
fields (Bering River and Matanuska) was considered, and the com-
mission decided that it would not attempt to visit either field. It is
certain that visits as hurried as would be necessary under the circum-
stances would have added but little to the considerable data on hand
and would have consumed time which could be used to much better
advantage in other ways.

ITINERARY.

The Commission left Washington on September 3, arriving in Seat-
tle in the evening of September 7, where the chairman joined it.

Departure from Seattle was made September 10, on the United
States revenue cutter McCulloch, with the intent of proceeding first
to examine Katalla and Controller Bay. On reaching Cape St.
Elias in a heavy southerly sea, it was decided that time would be lost

18ee Appendix C, p. 165, this report.



RAILWAY ROUTES IN ALASKA. 19

in attempting toland at either of these places. The Commission there-
fore began its inspection of Alaska routes at Seward, in Resurrection
Bi%%r, September 15, 1912.

his day was spent in Seward, the town and harbor were looked
over, and examination was made of the terminal structures of the
Alaska Northern Railroad and of all records available at their Seward
office. The people of the town were met and their views heard in the
evening of the same day.

The next day an examination of the railroad as far as its present
terminus at Kern Creek was made. From Kern Creek a gasoline
launch was used for the trip down Turnagain Arm and up Knik Arm
to Knik, this trip occupying the following day. At Knik the com-
mission arranged for horses and pack transportation and proceeded
inland over the newly constructed Government road to the Willow
Creek mining district, and examined this country as far inland as
this district, in the headwaters of the Little Susitna River. From
points on this road good views were obtained of the Matanuska
valley and of the bottom lands of the lower Susitna. This trip oc-
cupied three days, Knik being reached again on the 20th.

he following day the commission returned to the MeCulloch,
which had proceeded around from Resurrection Bay to an anchorage
in Knik Harbor (Ship Creek), and the next day proceeded down Cook
Inlet to Iliamna Bay and Iniskin Bay. Iliamna Bay and the en-
trance to Iniskin Bay were examined, as they had been proposed for
the coastal terminus of a railroad route to the Kuskokwim Valley
by way of Iliamna Lake.

The Commission then proceeded to Katalla, reaching there about
noon September 24. Landing was made and the construction work
and abandoned shops of the Copper River & Northwestern Railroad
and structures erected by the Agaska Pacific Railway & Terminal
Co. were examined. Arrangements were made for a launch to take
the Commission for an examination of Controller Bay the following
day. The next morning it was extremely stormy, the master of the
launch reporting that, in his opinion, an attempt to examine Con-
troller Bay on that day would be not only hazardous, but, even
though successful, the weather conditions were such as to make it
difficult to obtain any valuable information. As the captain of the
MecCulloch concurred in this view, the Commission abandoned the
idea of an examination of Controller Bay at this time, except such
as could be made from outside, and, completing this, started for
Valdez, arriving there on September 26.

At Valdez considerable valuable data were obtained from the office
of the Alaska Road Commission. Arrangements had been made by
Lieut. Col. W. P. Richardson, chairman of this board, for the Com-
mission to start overland for Fairbanks by buckboard transportation,
but the start was delayed two days by an extremely heavy rainfall,
which flooded the road in Keystone Canyon, a few miles from Valdez,
and the start therefore was not made until the morning of September
]310. While in Valdez the opinions of the residents were obtained at a

earing. ’

ThegCommjssion proceeded from Valdez in buckboards without
change of horses over the military road to Paxson’s Roadhouse, 195
miles from Valdez, and almost on the summit of the Alaskan range;
from Paxson’s to Munson’s, 145 miles, the regular stages of the Orr
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Stage Co. furnished the transportation, and from Munson’s to Fair-
Eban%{s, 40 miles, an automobile was used. Fairbanks was reached
about noon October 12. The Commission was accompanied on this
and the return trip by Mr. Henry Deyo, the engineer who had made
preliminary reconnoissances and location surveys through this country.

Two and a half days were spent in the Fairbanks district, during
which time the road and plant of the Tanana Valley Railroad were
examined, as was the Government farm, and a trip was taken up
Gold Creek and into Cleary Creek, where several quartz mines were
examined. The views of the people of Fairbanks were obtained at
various meetings.

The return trip was begun on the morning of October 15, by reg-
ular stages of the Orr Stage Co. Progress out was satisfactory,
although considerable snow was encountered. Horse sleds were used
for a part of the way near the summit of the Alaskan Range. The
outward route was the same as the inward route, until Willow Creek
was reached (90 miles from Valdez). From this point the newly
constructed road to Chitina was followed, and the latter point was
reached on October 24.

It is an interesting fact to record that in every one of the 25 days
consumed by this trip the Commission traveled some distance in
either a buckboard, a wheel or sled stage, or an automobile, and on
several days traveled over 35 miles, on one day covering 57 miles
from 4 a. m. to 8 p. m. This was made possible through the efforts
of Col. Richardson, at Valdez, who kept in communication with the
commission and arranged in many ways to facilitate progress, and
through assistance given by Messrs. Volney Richmond. of the North-
ern Commercial Co., and Falcon Joslin, of the Tanana Valley Rail-
way Co. !

The succeeding two days were spent in examination of the Copper
River Railroad’s extension from Chitina to Kennicott out to mile
175, beyond which point traffic was interrupted by a small washout.
The two days, October 27 and 29, were occupied by an examination
of the main line between Chitina and Cordova. October 28 and later
all available information was obtained from the company’s Cordova
office, and an examination was made of the terminal structures, the
shops, and the harbor. A longer stop than actually necessary in
Cordova was enforced by the delay in the arrival of the Alaska
Steamship Co.’s steamer Alameda. four days late. Part of this
time would have been utilized in a visit to Controller Bay had there
been any transportation available.

The Commission sailed on the Alameda for Haines November 4,
and reached Fort William H. Seward on the evening of the 6th.
This was made possible through the courtesy of Col. Charles McClure,
Thirtieth Infantry. who sent the United States quartermaster’s tug
Petersen down to Point Retreat. where the Commission transferred
from the steamer, and thus avoided a four day’s delay at Juneau.

Two days were spent at Haines and Pyramid Harbor, examining
these harbors and going over the plans of the Alaska Midland Rail-
road Co. A short trip by buckboard was taken over the military
road up the Chilkat River, and by climbing the hills a fine view of the
valley was had. Again through the courtesy of Col. McClure the
tug Petersen took the Commission to Skagway, where one day (No-
vember 9) was spent examining the terminal structures of the White
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Pass & Yukon Railway, its roadbed to and beyond the international
boundary line, and in studying plans and profiles.

On the night of the 9th the Commission sailed on the steamer
Spokane for Prince Rupert, which was reached November 13. At
Prince Rupert the Commission examined the terminal plans and
development of the Grand Trunk Pacific Railway, and through the
courtesy of the officials of this road traveled along their line to and
from Nichols, in the heart of the mountain section, 119 miles inland.
This brief trip was most impressive.

The Commission then proceeded to Seattle by the Grand Trunk
steamer Prince Rupert, arriving November 17. Here considerable
data were obtained from officials of the various railroads and from
several engineers with Alaskan experience.

From Seattle, by way of Vancouver, British Columbia, where the
Canadian terminaf; were examined, the Commission proceeded to
Ottawa, Ontario, where, through the courtesy of the Hon. Frank
Cochrane, minister for railways and canals, the Commission was fur-
nished much valuable information concerning the treatment of rail-
roads by the Dominion Government and by the various provincial
governments and municipalities of Canada. The Commission then
proceeded to Washington, D. C., where it convened December 2 for
the preparation of its report.

The Commission made careful examination of railroad structures
at all points covered in its travels, and also of all available plans,
records, and data of cost of construction and operation. The
utmost possible assistance was rendered in this work by the local and
Seattle offices of all railroads examined. The harbors visited were
examined and the possibilities for terminal development considered.
The Commission secured from the people of the different communities
traversed much information in regard to resources and plans for
development. Where possible, first-hand information was secured
from engineers who had made reconnoissances or surveys, or done
construction work in Alaska.

The officials of the Canadian lines examined were most courteous
in placing facilities at the disposal of the Commission, and the au-
thorities at Ottawa furnished much valuable information to assist
the Commission in the study of transportation in Canada.

Weather conditions interfered only slightly with the progress of
the work. Two attempts to examine Controller Bay were unsuc-
cessful by reason of stormy weather making landing unsafe; two days
were lost in getting away from Valdez by the excessive precipitation
of the three days just prior to the start, and some delay was occasioned
in the examination of the Copper River lines by the interruption to
traflic sustained by that railroad from heavy slides at about mile 86
of their line. Two or three days were lost at Cordova by a delay in
arrival of a steamer.

The United States Revenue-Cutter Service very kindly placed the
cutter McCOulloch at the disposal of the Commission, and the work of
the commission, until Valdez was reached, was greatly facilitated
thereby. As the Commission’s plans called for a month’s work
inland after arrival at this port, it was believed that the retention of
the cutter would not be justified and it was released, as the remain-
in% travel could be made by commercial steamers without consider-
able delay. Had this not been done, another attempt to reach Con-
troller Bay would have been made after return to Cordova.
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The Commission has previously acknowledged its obligations to the
Revenue-Cutter Service, to the Alaska Road Commission, and to
the many individuals and corporations who so willingly assisted in
its work, but deems it necessary to here record its appreciation of the
assistance given by the United States Geological Survey in the loan
of temporary quarters in Washington at no little inconvenience to
that service, in the furnishing of maps and much data, and in the
temporary transfer to the Commission’s working force of several
draftsmen who, under the supervision of Mr. R. H. Sargent, of the
Geological Survey, prepared the maps.
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PRESENT TRANSPORTATION ROUTES.

A treatment of the great question of transportation in Alaska
requires careful studies of topography, existing inland water trans-
portation as well as the ocean approaches thereto, existing and pos-
sible rail routes, other land transportation routes, commerce, indus-
tries, climate, population, and resources.

The instructions of Congress contemplate a broad consideration of
the general question of transportation in the Territory, but the time
fixed for the submission of the report was so short that, in advance,
the Commission decided that it must largely limit its work to a con-
sideration of the plans by which the country and its resources could be
best developed ‘“for the use of the people of the United States’; and
that this largely resolved itself into the treatment of plans for con-
necting the large inland valleys, which contain most of Alaska’s re-
sources, with ice-free seaports, by rail lines, so located, if possible,
as to give convenient access to the two most important coal fields.

A brief statement of the topography is first desirable. Alaska is a
Territory of great size, about one-fifth that of the total area of the
United States. About a quarter of its area lies north of the Endicott
Range, which is itself nerth of the Arctic Circle. This portion of the
Territory is Arctic, and it alone presents the bleak and frozen aspect
popularly associated with Alasl?a. South of this range in Alaska
there is an area greater than that of all the States east of the Missis-
sippi and north of the Ohio River and Mason and Dixon’s line, which
is as capable of high development as many well-settled and rich
countries.

The Pacific mountain system fronts the coast, extending from
British Columbia in a huge arc and tailing out in the Alaska Penin-
sula. This system is widest in the several ranges which divide cen-
tral Alaska from southern Alaska, just north of Prince William Sound,
and stands as a barrier separating the comparatively small coastal
valleys from the two great inland valleys of the Yukon and the
Kuskokwin which themselves are separated by a comparatively low
divide. Both these great valleys may be described as regions char-
acterized by broad open bottom lands and gently rolling uplands.

RivEr NAVIGATION.

The Yukon River, draining the greater of these basins, enters the
Bering Sea at a latitude which prohibits the use of the stream as a
connection with ocean-borne commerce excepting during three sum-
mer months. The same may be said of the Kuskokwim, though ocean
commerce may reach its mouth for an additional month. Both of
these rivers have difficult entrances; that of the Yukon being a
shifting channel of little depth across mud flats; and the entrance to
the Kuskokwim, while deep enough for the smaller ocean steamers, is
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extremely tortuous and not well known. Once inside, however, each

resents a long stretch of navigable water for the ordinary river boat.
g‘he Yukon is navigable up to White Horse in Canada, about 2,200
miles, and its greatest tributary, the Tanana, is navigable without
difficulty to Chena, near Fairbanks, and at times has been navigated
much farther, though with difficulty. The Kuskokwim is navigable
to the Forks, about 50 miles above the Takotna, or about 650 miles
from the mouth. Both of these streams have navigable tributaries
which extend their scope as transportation routes and together pro-
vide about 5,000 miles of navigable waters in the two systems. The
open season 1s about three to three and a half months, and although
short and though navigation is subject to occasional brief interruption
in places by low water, there is a possibility of their utilization as
transportation routes in the development of the two great valleys that
will suffice for years to come.

There are other lesser valleys with navigable waters. Of these the
Copper and Susitna are the most important. These two rivers are
more important as offering the best possibilities of penetrating the
coastal range by rail lines than for purposes of navigation. The
Copper River breaks through the Chugach Range, but with a slope so
steep as to make navigation difficult and hazardous, though not
impossible. It is believed that the transportation possibilities of the
stream are not worthy of serious consideration, although some
stretches of it may be used to some extent for local business. The
Susitna, in its lower reaches, is navigable for river boats, though its
entrance from Cook Inlet is difficult. It has possibilities of assisting
as a transportation route on a small scale.

There are a few other*minor streams which are now navigable for
short reaches and will continue to be so used, but they may be dis-
missed from consideration with the statement that they have no
important bearing on the large problem of transportation in the
Territory.

OCEAN SERVICE.

A number of good harbors along the Pacific seaboard of Alaska are
now connected with nearby inland points by railroads and trails, or
by wagon roads and trails only. All these harbors as far west as Cook
Inlet are open throughout the year, and are from 1,000 to 1,400 statute
miles from Puget Sound ports.! At present a summer steamboat
service of about six trips a month i1s maintained with the more
important of these ports, and in addition some freighters carry coal
and other supplies north and bring back cargoes of fish and ore. The
ports of southeastern Alhska have more frequent service. During the
winter the service is continued, but is less frequent. During the
summer, of about three and a half months, ocean steamers make the
trip between Puget Sound and St. Michaels and Nome. There is also
an occasional steamer to the mouth of the Kuskokwim and other
points in Bering Sea.

1 All ocean distances in this report will be given in statute miles.
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RAILROADS.
The following table gives in concise form the data as to mileage,
terminals, and gauge of existing railroads in Alaska:

Southeastern Alaska:
White Pass and Yukon route, Skagway to White Pass (narrow gauge).

Terminal at White Horse, Yukon Territory—total mileage, 102 miles. . . .. 20. 4

Yakutat Southern Railway, Yakutat to Situk River (narrow gauge)....... 9.0
Copper River: Copper River & Northwestern Railway, Cordova to Kennicott

(Stangdanasenitoa)l. e o SR e L el e UOTO B A BT sl 195.0

(The same company has built a few miles of track at Katalla, where the Alaska
Pacific Railway & Terminal Co. has also done some work. At Valdez a few
miles of track of the Alaska Home Railway were laid 1 1907, and some work
was previously done on the Copper River & Northwestern Railway and on the

Valdez & Yukon Railway.)

Kenai Peninsula: Alaska Northern Railway, Seward to a point near head of

Whrnabsanedire Catan dard oaliod): Baveieh SRR T LU e 0l TR D G s 71.6
Yukon Basin: Tanana Valley Railway, Fairbanks and Chena to Chatanika

(HanEowArange): -1 Nenie g IEEs (AU vk e aXRa e 0 G st o SUOR 46. 0

Seward Peninsula:

Seward Peninsula Railway, Nome to Shelton (narrow gauge)............. 80.0

Paystreak Branch, Seward Peninsula Railway (narrow gauge)............ 6.5
Council City & Solomon River Railway, Council to Penelope Creek (stand-

SR BRI AR IR o RTINS X i i S e B S S D e 32.5

Wild Goose Railway, Council to Ophir Creek (narrow gauge)............... 5.0

466. 0

Main Roures oF TRAVEL.

At the present time the interior of Alaska is most conveniently
accessible during the three or four summer months, June to September,
inclusive. Fairbanks, the center of the Yukon-Tanana basin, may be
reached by two routes. The first involves a 1,000-mile steamer trip,
through the inland passage, to Skagway, then 110 miles of rail over
the White Pass to White Horse, the head of Yukon navigation. A
transfer is here made to a Canadian river steamer which reaches
Dawson, 460 miles downstream. From Dawson an American
steamer is used to Fairbanks, a further distance of 1,000 miles. At
the best this journey consumes two weeks going in, but ordinarily
connections can not be made promptly and more time is required.
The outward trip by this route would require much longer. This
route is used chiefly for high-class freight and passengers.

Most of the freight, however, for Fairbanks is shipped to St.
Michaels by ocean vessels. Here it is transshipped to river steamers
which are exposed to the open sea before entering the mouth of the
river. These steamers carry the freight up the Yukon and Tanana
Rivers. The mileage of this route is about 2,700 miles of ocean
travel and about 1,100 miles of river travel, and usually occupies
about a month. This route is open for a shorter summer season
than the other. All rates are high, which is accounted for by the
short season, expensive fuel, and cost of transshipping on both routes.
In addition to having to bear the high rates, all goods have their sale
price increased by the necessity of financing the nine months’ storage.

The valley of the Kuskokwim is not so well served. Small steam-
ers reach Bethel, and a few river steamers distribute freight to river
points nearest the camps, whence they are hauled, usually, during:
the winter season.
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WagoN Roaps.

In 1905 the Government created a board of road commissioners for
Alaska, and during its life it has been composed of officers in the
military service, and presided over by Lieut. Col. Wilds P. Richard-
son, United States Infantry. The board has developed a system of
roads and trails partially for military purposes, but more for the use
of the people in many sections of this vast territory, in the develop-
ment of the mining industry and in the solution of the transportation
problems connected therewith. This board has constructed, since its
organization and prior to July 1, 1912, 829 miles of wagon roads for
use winter and summer, 599 miles of winter sled roads, 1,552 miles
of trails, and in addition have annually staked many miles of trails
for winter travel only. With one or two notable exceptions, these
roads are not comparable with the best highway construction in the
States, but for the money expended in their creation and mainte-
nance they have shown a remarkable return, and have greatly assisted
in development. The immediate commercial value of the expendi-
tures of the board can be shown in the reduction in summer and
winter freight costs wherever they have been built. The Alaska
Railroad Commission desires to record itself as greatly impressed
with the work accomplished by the board of road commissioners, and
to express its belief that, regardless of future railroad construction in
Alaska, work along the lines developed by that board should be con-
tinued and enlarged upon.

Probably the most important road constructed by the board of
road commissioners is the one over which the Alaska Railroad Com-
mission traveled. This road connects Fairbanks with Valdez on the
coast and with Chitina on the Copper River Railroad, and forms the
present winter route between Fairganks and the outside world. On
this route, throughout the winter months, a regular stage company
operates a line carrying freight, passengers, and mail. In the early
winter and in the spring wheel stages are used, but through most of
the winter season ﬁorse sleds carry the traffic. As the service is
expensive, the freight and passenger rates are high.

The Kuskokwim valley and the Iditarod section, immediately adja-
cent thereto, are much more poorly provided with transportation
than the Yukon and Tanana valleys. A winter sled road has been
built from the end of the Alaska Northern Railroad at Kern Creek,
on Turnagain Arm, up the Susitna valley, and across the divide into
the Tditarod region.

To sum up, all Alaska has less than 500 miles of railway in nine
disconnected systems, less than 1,000 miles of wagon road, 600 miles
of winter sled roads, and less than 2,000 miles of trails, with 5,000
miles of important navigable waterways which are closed by ice for
about three-quarters of the year, and this in a country comparable
in size, resources, and climate to Norway and Sweden.

From this brief statement it may be seen that transportation is
difficult and expensive. The great interior can only be reached in the
winter at an expense almost prohibitive except for high-class freight,
and even in the short summer season transportation is sufficiently
di}gﬁcult to justify rates which might be considered excessive else-
where.
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The Alaska Railroad Commission believes that the industrial devel-
opment of Alaska requires that the two great inland navigable water
systems, the Yukon and Kuskokwim, be brought into railroad com-
munication with one or more ocean ports, ice free the year round,
and that the development of the two great valleys can not be effected
until this is done.

‘While the Commission has taken under consideration the needs of
the entire Territory of Alaska, it feels justified, in view of the short
time at its disposal, in limiting the investigation in large measure to
the region stretching westward from the international boundary to
the Kuskokwim and northward from the Gulf of Alaska to the Yukon,
X*nc}l(l for the purpose of this discussion will be referred to as central

aska.



CLIMATE.

Though Alaska is often loosely referred to as an Arctic province,
yet nearly three-quarters of its area lies within the North Temperate
Zone. Geographic position and extent relative to oceanic bodies,
together with relief, have brought about physical conditions produc-
ing strong contrasts in climate between c}i)iﬁ'erent parts of the Terri-
torif. Three general climatic provinces, each of which in turn
includes a number of subordinate provinces, are recognized.

The first is the maritime province lying adjacent to the Pacific
Ocean. This has a heavy precipitation (50 to 190 inches), compara-
tively high mean annual temperature (40° to 48° F.), cool summers
(mean temperatures 50° to 55° F.), and mild winters (mean tempera-
tures 20° to 35° F.). It has small variations of annual temperatures
compared with the interior provinces, the records showing from —12°
to 84°. The second is the inland province lying beyond the coastal
mountains, with a continental climate characterized by semiaridity
(precipitation 9 to 15 inches), comparatively warm summers (mean
temperatures 50° to 58° F.), and cold winters (mean temperatures 0°
to —15° F.). Its most striking feature is the extreme annual varia-
tion in temperatures, which are from —76° to 90° F. The mean
annual temperature varies from 15° to 27° F. The third province
includes the region tributary to the Arctic Ocean, which, according
to a few records, has a precipitation of only about 6 to 8 inches, an
average summer temperature of from 40° to 45° F., a winter tempera-
ture of about —10° to —16° F., and an extreme variation, according
to a few records, of —54° to 60° F.

The climate of the coastal province is comparable with that of
Scotland and the Scandanavian Eeninsula, in Europe, but is somewhat
warmer. That of the inland region is not unlike the climate of
Alberta, Saskatchewan, and Manitoba, in Canada. The northerly
province bordering the Polar Sea, is the only one in which Arctic con-
ditions prevail.

Central Alaska, or the region here specially under consideration,
lies in part in the Pacific maritime, in part in the inland climatic
province. It includes Cook Inlet and t%e Susitna Valley and the
Copper River Basin, whose climate, however, resembles that of the
inland region lying north of the Pacific mountain system. Climatic
records in central Alaska are, at best, but fragmentary, and hence all
statements in regard to temperatures and precipitation, etc., must
be regarded as only approximately accurate.

The precipitation of southeastern Alaska varies from about 147
inches at Ketchikan to less than 30 inches at Skagway. While there
is but little snow near sea level, there is a very heavy fall in the
mountains. At White Pass the winter snow fall is about 25 to
30 feet, but is probably less than 4 feet on the Chilkat summit.
Records show that the mean annual number of days on which pre-
cipitation occurs in southeastern Alaska varies from 85 at Skagway
to 235 at Ketchikan. The mean temperatures of the three summer
months in this province vary from about 50° to about 55° F.; of the
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three winter months from 20° to 30° F., while the mean annual
temperature is between 40° and 48° F. The highest recorded summer
temperature in southeastern Alaska is 92° F.; the lowest winter
temperature —4° F.

In the coastal region, stretching from Katalla to Seward, the
average temperature for the three summer months is about 51° F.;
of the three winter months from 20° to 30° F. The lowest tempera-
tures recorded in this region are —14° F.; the highest 82°F. Incom-
plete records show an average annual precipitation varying according
to locality from 54 inches to 135 inches. The precipitation isabout
127 inches at Katalla, 132 inches at Cordova, 135 mches at Childs
Glacier, Copper River, 74 inches at Valdez, and 54 inches at Seward.
The records indicate an average at different localities of from 90 to
240 days in which some precipitation occurs. The total snowfall is
about 5-8 feet at Seward, 12 feet at Valdez, about 6 feet on the Trail
Creek along the Alaska Northern Railroad, about 30 feet at Childs
Glacier on the Copper River Railroad, and about 15 feet at Thompson
Pass, crossed by the Military Road from Valdez.

Cook Inlet has quite a different climate from that of the outer
coast line. Here the precipitation is only 25 to 40 inches, with a
snowfall of 4-5 feet. Some precipitation occurs on about 100 days
in the year. The mean annual temperature varies greatly in different
parts of this region, being from 33° to 42° F., while the average
temperature of the three summer months is about 53° F.; of the three
winter months about 10° to 25° F. The highest recorded summer
temperature is 87° F.; the lowest winter temperature, —40° F.

The climate of the lower Susitna and of the Matanuska valleys
differs again, both from that of Cook Inlet and of the outer coast line.
Here there are a very few records, but the summers are known to be
warmer than on Cook Inlet and the winters are probably milder.
The precipitation is small, one year’s records at Cﬁickaloon, in the
Matanuska Valley, indicate a total of only 10 inches, but this was
probably an unusually dry year. The lowest temperature recorded
at ot_}ﬁ‘is locality during the same period was —12° F.; the highest
84° F. 1

The lower Copper River Valley has much the same climate as that
of the coast, but ascending the river above Tiekhel a gradual transi-
tion to inland conditions is noticed. There are no records at Chitina,
but the precipitation is known to be small, the summers warm, and
the winters cold. At Kennicott, the inland terminal of the Copper
River & Northwestern Railroad, the snowfall is about 4 feet, and the
extremes of temperatures recorded are —31° and 76° F. This sta-
tion is 2,000 feet above sea level and close to a glacier. At Copper
Center the total precipitation is about 10 inches, and the snowfall
about 3 feet. Extremes of temperature of —50° and 85° F. have
been recorded. The average temperatures of the three summer
months are about 55° F., and of the three winter months about 10° F.
It is estimated that the snowfall at Paxons, near Isabel Pass, is be-
tween 3 and 4 feet, and the total precipitation somewhat greater than
at Copper Center.

The total annual precipitation in the upper Yukon Basin varies
locally from 10 to 16 imnches. At Fairbanks it is about 11.5 inches, at
Eagle 12 inches, at Dawson 13 inches, at Fort Gibbon, the mouth
of the Tanana, about 14 inches. The snowfall in this district is from
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3 to 5 feet. It is reported that the snowfall in the upper White River
basin is only 2 feet. Some precipitation occurs for about 80 days in
the year. The mean temperature for the three summer months at
Fairbanks is about 56° F.; the mean temperature for the three winter
months about —12° F.; the mean annual temperature about 25° F.
A minimum temperature of —70° F. is recorded, and a maximum of
90° F. The precipitation on the lower Yukon and Kuskokwim is
- about 17 to 20 inches. The average summer temperatures are a
little lower than that at Fairbanks, and the winter temperature
about the same.

The subject of prevailing winds along the coast, though important,
can only be touched upon in this writing. In general it may be said
that the severest storms along the central part of the Pacific sea-
board of Alaska are from the south and southeast. These are more
frequent from October to March than during the balance of the year.
One of the most important climatic features of the coast of Alaska
to shipping are the severe winds which blow in and out of the valleys,
that traverse the coast ranges, and their connecting fiords. These
blow toward the land in summer and toward the sea in winter. The
severest are the outward winds, which are most common during Jan-
uary, February, and March, when velocities of 60 and 70 miles an
hour are said to be not infrequent. Where a harbor or roadstead lies
in the tracks of such winds they will seriously interfere with ship-

ing. Examples of these winds are found at Lynn Canal, Bering
}I)Iiver, Copper River, Lowe River, and Valdez Glazier, Resurrection
River near Seward, and at Iliamna Bay. The fogs in summer and
the snowstorms in winter also at times delay vessels navigating the
Alaska coast.

The experience of those long resident in Alaska has shown the
climate to be very healthful. No extremes of cold or heat occur
along the Pacific seaboard. The excessive rains characteristic of
many parts of this district are, to be sure, disagreeable, but experi-
ence demonstrates the fact that they have no adverse effect on health.
It must be remembered, too, that the excessive precipitation is by
no means universal in this maritime belt. It has been shown that at
Skagway, for example, that the total precipitation is less than 30
inches, and at Seward about 54 inches. Probably the most trying
feature of the coastal climate is the strong winds which blow in the
winter from the valleys traversing the coastal barrier.

The Cook Inlet and Susitna regions have a climate similar to that
of the interior, and warmer summers than those on the coast, with
less precipitation. The same holds true of the Copper River Basin.
Of tﬁe Yukon it may be said that the summers are cool and that
bright clear weather prevails most of the time. The aridity of the
climate makes the extreme temperatures of winter easy to resist.
All who have lived in this inland region are agreed that the winter
climate is far more healthful than in many parts of the States where
the temperature is higher, but where there is an excess of humidity.
Residents of the interior have no fear of the extreme cold that often

revails during the winter months. The winter journey between
g‘airba,nks and Valdez is made by men, women, and children and
offers no serious hardships except when storms are encountered.

The heavy snowfall on the seaward slope of the coastal mountains
is the only serious climatic obstacle to the operation of railways in
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Alaska. There is, however, also a marked fluctuation in the run-oft,
which affects cost of construction and maintenance. With the open-
ing of spring the winter snows melt rapidly, with a corresponding
rise in the watercourses. The danger to bridges and trestles is
increased by the presence of ice, which may not only act directly
against structures, but may also cause floods by forming temporary
dams which may break and precipitate a sudden flood with ice cakes
down the valley below.

The glaciers of the Pacific mountain system also affect railway
location and cost of construction and operation. Some of the moun-
tain passes otherwise available for railways are covered with glacial
ice and hence can not be utilized. Glacial streams are heavily
charged with sediments and subject to great fluctuations, and their
channels are constantly shifting. Moreover, lakes often form within
the glaciers or in the tributary valleys behind the face of the glacier,
and the breaking of the ice dams holding them precipitates vast
volumes of water into the valley below that may cause serious,
damage to railway structures.

Most of the Alaska glaciers are retreating, but some have advanced
during the last few years (see p. 62). Therefore railways projected
close to the front of glaciers always, to a certain extent, are in danger
of damage by the advance of the ice. Moreover, if a railway be pro-
jected across a moraine, it may be found on excavation that ice
occurs underneath what appears to be simply a mass of gravel and
glacial detritus. If such conditions are encountered, the ice will
thaw and will entail a continuous charge for maintenance of grade.
In considering the effect of glaciers on railway location, construction,
and maintenance, it should be remembered that they occur only in
the Pacific mountain system and chiefly on the coastal slope.

Another effect of climate on railway construction and maintenance,
is the frozen condition of the ground which prevails in much of the
inland region. At Fairbanks the alluvium is in many places frozen
to bedrock, ground frost having been met with to a depth of over
300 feet. It is to be noted that unless the cover of moss and vegeta-
tion is stripped, only about 18 to 24 inches of the surface thaws during
the summer. The ground is, however, not everywhere frozen in the
inland region. The beds of the larger watercourses are usually
unfrozen, and this also holds true of the gravel benches along the
valley walls and other deposits of alluvium which are drained. The
talus-covered slopes of the valleys are generally frozen, and a cut
made into them leads to thawing and this brings about landslides
that may much increase the cost of construction and maintenance.

No permanent ground frost occurs along the Pacific littoral, and
the same probably holds true of most of the Susitna and Matanuska
basins. There is considerable permanently frozen ground in the
Copper River Valley, especially along the foothills and slopes of the
~ Alaska Range. In the Yukon basin permanently frozen ground is
the rule, except under conditions described above.



RESOURCES.

The mineral wealth of Alaska is at present its most important re-
source, but the Territory also includes extensive tracts of farming and
grazing lands and many water powers. Excellent timber occurs in
southeastern Alaska, while the inland forests are valuable for local
use. There are also valuable fisheries along the Pacific seaboard
which, while they will not furnish tonnage for the railways, yet affect
the transportation problem by furnishing additional business for the
steamers connecting with proposed coastal terminals.

The developed mineral resources of Alaska include gold lodes and
placers, copper, tin, and silver deposits, together with petroleum,
marble, and gypsum. (See Pl. I, p. 34.) There are also extensive
fields of bituminous and lignitic coal and some iron ores, which are
practically undeveloped. In addition to these, silver-lead, zinc, anti-
mony, quicksilver, and other ores, and peat, graphite, asbestos, and
mica have been found. 5

Gold lode mining has been carried on in southeastern Alaska since
1882, and is a large and well-developed industry. The value of the
total lode production is about $57,000,000, of which $4,600,000
should be credited to 1912. Copper mining began in 1900 and has
made rapid strides during the past few years. The total copper pro-
duction is about 90,000,000 pounds, valued at $13,145,000. Of this,
2f8,940,000 pounds, valued at about $4,630,000, represents the output
of 1912.

Placer mining, begun at Juneau in 1880, was extended to the
Yukon Basin in 1886. No very important discoveries of placer gold
were, however, made in Alaska unti{) after the Klondike rush of 1898.
This brought a large number of people into the Territory and led to
the finding of gold at Nome in 1898, at Fairbanks in 1901, and in the
Innoko-Iditarod region in 1908. Meanwhile the other smaller dis-
tricts were developed, notably those of the Yukon, the Copper, and
the Susitna Basins. The total gold output of all the placer mines has
a value of $145,000,000, while the placer-mine output of 1912 has an
estimated value of $12,000,000. Silver has been recovered, incidental
to gold and copper mining, to the total value of about $1,800,000.
The value of the output of tin, marble, gypsum, petroleum, lead, etc.,
to the close of 1912 is about $1,000,000. (See Appendix B, p. 144.)

The exploitation of coal deposits on Cook Inlet in 1854 by the Rus-
sians was the first attempt at any form of mining within the Terri-
tory. Though public attention has for several years been focused on
the coal deposits of Alaska, no coal mining has been carried on except -
that of exploiting lignitic deposits for local use, which was begun 13
years ago. Large sums have been spent on surveys, development
work, etc., in the Bering River and Matanuska fields. In spite of all
this activity the total output of coal in the Territory up to the close
of 1912 is insignificant, being less than 40,000 tons. During this
period upwards of 1,500,000 tons of coal have been imported into
the Territory.

32
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To sum up, Alaska has produced to date mineral wealth having an
aggregate value of $229,000,000, of which about $22,000,000 is to be
credited to the year 1912. This output is remarkable, considering
that large mining operations are practically confined to the coasta
region, easily accessible to ocean transportation, and that the vast
mineral wealth of the interior, except the richest of the gold placers,
is almost untouched.

The resources of the entire Territory having been briefly considered,
it remains to deal more specifically with those of central Alaska, com-
Frising that part of the Territory here under consideration. An out-
ine of these resources will here be presented, but for a more detailed
statement the reader is referred to a later section of this report, which
treats of the different railway routes. (See pp. 39 to 93.)

Gold placers, copper, and gold lode mines have been operated in
central Alaska, and silver has been recovered incidentally to gold
mining. There has also been a small output of coal and petroleum.
Of the kinds of mineral deposits which are practically undeveloped,
there are extensive coal fields, silver-lead ores, tin and antimony de-
posits, etc. In addition to these, some iron ore deposits have been
found, but their commercial value remains to be proven. :

Auriferous gravels are very widely distributed in central Alaska,
and their exploitation has vielded gold to the wvalue of nearly
$90,000,000. Most of this has been taken from deposits which were
very rich, for the high cost of operating here prevented the exploita-
tion of the more extensive deposits of lesser gold tenor.

The high cost of mining in the interior has in a large measure
deterred the prospector from searching for auriferous lodes, as only
the richest and most favorably situated of such deposits could be
Eroﬁtably exploited under present conditions. Gold lodes have,

owever, been found in many parts of the province and have been
successfully mined in the Kenai Peninsula, m Willow Creek district
of the Susitna Basin, and in the Fairbanks district.

The copper deposits of central Alaska are amongits mostimportant
resources. The oaly developed copper district is that of the Chitina
Valley, from which one mine began shipments in 1911. Considerable
development has also been done on copper deposits which lie in a
belt stretching from Nabesna River to White River. This field gives
promise of becoming an important producer when rendered accessible
by a railway. Copper deposits have also been found in other parts
of the province, but about these less is known. .

The coal fields of central Alaska are extensive and include some of
the best coal of the Territory. High-grade steaming and coking
bituminous coals as well as some anthracite are found in the Bering
River and Matanuska coal fields. Much of this coal is crushed and
will furnish a large percentage of slack, and in many instances the
coal beds have been so deformed as to prevent their profitable mining.
While the percentage of the coal beds that can be profitably mined
can only be determined by actual exploitation, yet the fact remains
that these two fields contain much workable coal of a higher grade
than any now known in that part of the North American Continent
tributary to the Pacific Ocean. Though the high-grade coals, so far
as known, are limited to these two fields, lignitic coal is widely
distributed. The Nenana field, lying about 60 miles southwest of

77393—H. Doc. 1346, 62-3——3
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Fairbanks, is the largest of the lignitic coal fields, but a similar grade
of fuel has also been found in the Susitna Basin and reported in the
up’ll::er Kuskokwim Basin.

There are large tracts of arable and grazing lands in central Alaska
for the most part unutilized, because of the lack of transportation.
The census of 1910 shows that there were 2,660 acres of improved
farm lands in Alaska, most of which is in the province here under
discussion. Up to the present time hay and potatoes, with a variety
of garden vegetables, Eave been the chief crops. In 1910 nearly
$100,000 worth of potatoes and $100,000 worth of hay were pro-
duced. Oats, barley, and rye can be ripened in many parts of the
Territory. Up to the present time oaly a small amount of wheat
has been ripened, but it seems certain that this grain can be success-
fully raised, at least in the Tanana and Susitna %alleys.

The largest areas of agricultural lands are located in the Susitna,
Tanana, and upper Kuskokwim Valleys, and there are smaller tracts in
the Copper River Valley and in other parts of the province. Consid-
erable profitable farming has been carried on near Fairbanks, where a
local market is reached by wagon roads. A number of homesteads
have been taken up near Knik, in the Susitna region, and more would
be entered if there were any means of getting products to market.
Agricultural land in Alaska is not likely to yield any crops for export
for a long time to come, but with the increase of local markets follow-
ing the mining development after railway construction, farming
communities will spring up at many localities.

In addition to the farming lands there are much larger areas of
good grass land, and cattle raising is likely to become an important
industry in parts of this field. With the decrease of the western
ranges in the States, Alaska may before long be drawn upon for beef
and mutton. The reindeer is another source of food supply in Alaska.
Domesticated reindeer have been successfully raised i Alaska for
upward of 30 years, the herds now aggregate about 40,000 head.
The coastal barren grounds of Bering Sea and the Arectic Ocean fur-
nish the most extensive reindeer pastures of the Territory. Reindeer
moss also grows abundantly on the uplands above the line of good
timber and grass in many parts of central Alaska. It is conservative
to state that Alaska has pasturage for several million reindeer.

The water powers of central Alaska are chiefly limited to the high
ranges and the adjacent foothills. Their distribution is in a large
measure controlled by the distribution of rainfall. Water powers are
most abundant on the seaward slope of the coastal ranges, but are
also found on both slopes of the high ranges lying further inland.
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POPULATION.

According to the census of 1910 the total population of Alaska is
63,700, of which about 36,000 are whites. he census was taken in
winter, when only permanent residents could be enumerated, and
these figures should, therefore, be augmented by many thousands,
representing the annual summer migration to Alaska of miners, can-
nery employees, and others, but of course not including tourists.

Central Alaska, the region here specially under discussion, contains
about 32,500 people. Of these at least 20,000 are whites. Though
exact figures are not now available, it is probably safe to estimate
that over half the white population of Alaska resides in the area
which is tributary to the wvarious railway projects here to be
discussed.

Skagway has a population of 872 (1910). It is not known what
the population of the region tributary to the White Pass Railroad is,
but 1t probably includes several thousand people. It is also estimated
that there are 2,000 or 3,000 more in the Klondike and other Cana-
dian mining districts of the Yukon which are connected with the
White Pass route by river navigation and winter roads.

The town of Haines, on Liynn Canal, has a population of 445 (1910),
and the total of the tributary district is about a thousand. .These
include about 100 miners and prospectors in the Chilkat Basin. It
is also estimated that there may be 100 or more whites along the
Canadian part of the Haines-Fairbanks route.

The coastal towns of Prince William Sound and adjacent regions
had populations in 1910 as follows: Katalla, 188; Cordova, 1,152;
Seward, 534. Ths incorporated town of Valdez had 810, to which
should be added some 600 or 700 more, representing the population
of a settlement immediately adjacent, not included within the city
limits. There are no facts available regarding the population of the
Copper River Valley, as the:census was taken before the influx of
people, due to the completion of the railroad. It is probably safe
to place this at several thousand, including those resident on or near
the military road stretching from Valdez northward.

The population of the Kenai Peninsula, including Seward, is about
1,700, and there are between 600 and 700 in the Cook Inlet region,
including the Susitna Valley. The population of the Iliamna region
is reported to be 271, but of this probably not more than 100 are
whites.

In 1910 there were nearly 17,000 residents in the Alaska part of
the Yukon and in the Kuskokwim Basins. Of these nearly 8,000
were in Fairbanks and the adjacent region. The population of Fair-
banks was 3,541 (1910); Chena, 138; Tanana, at the mouth of the
river of the same name, 398; Rampart, 83; Hotsprings, 101. It is
estimated that the entire population of the Iditarod-Innoko and adja-
cent districts is between 3,000 and 4,000, but there has been such an
influx since the census was taken that these figures may be in error.
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Though it will be evident from the above statement that the popu-
lation of central Alaska is scant, it must be remembered that up to
the present time the industrial conditions have been such as to attract
only the placer miner. KEven placer mining has been limited en-
tirely to the exploitation of bonanzas. It is true, of course, that
lode mining has been started at Fairbanks and one copper mine
opened in the Kotsina-Chitina district, but outside of this there has
been little industrial advancement in the inland region. In the
absence of means of communication only the arable lands that lie
close to the settlements have been taken up, so that the farming
population is very small.



COMMERCE.

The Territory of Alaska was purchased from Russia in 1867 for
$7,200,000. Up to the close of 1912 it has produced minerals, fish-
ery products, and furs to a value of about $460,000,000. Alaska’s
commerce includes northward shipments of food products, merchan-
dise, machinery, lumber, coal, etc., and return shipments of gold,
silver, copper, salmon, halibut, etc. The average annual value of
this growing commerce during the five years ending with 1912 is
nearly $50,000,000. In addition to this the territory produces an-
nually some lumber, farm products, etec., which are consumed locally
and as to the value of which no accurate figures are available, but is
probably about half a million dollars.

The average value of the merchandise shipped annually from the
United States to Alaska, during the five years ending with 1911, is
$16,740,256. The highest value during this period for any one year
(1909) was $17,705,330, the lowest (1911), $15,170,109. It should
be noted that the value of the shipments to Alaska for the year 1912
was much larger than any of the preceding six years. Complete
statistics are still lacking, but the value of the shipments to Alaska
for the first 11 months of 1912 was $21,585,587. The total for the
year will, therefore, exceed $22,000,000, an amount several millions of
dollars greater than the maximum for any one year, as above indicated.
An average of about 22 per cent of the above annual value is made
up of the shipments made to St. Michael and Yukon Basin. This
includes some shipments to Canadian Yukon. There is also a consid-
erable amount of commerce with inland points reached along the
valleys of the Copper and Susitna Rivers, but, unfortunately, there
are no statistics of the value of this trade.

It is estimated that during this five-year period an average of
some 42,000 tons of merchandise were shipped into the Yukon
region. This includes the traffic into the Iditarod-Innoko region,
into the Tanana region, and into the Canadian Yukon. The greatest
average for any one year was 50,000 (1909), and the lowest 40,500
(1910). It has been estimated that of this freight an average of
24,000 tons is shipped into the Fairbanks-Rampart region, the
highest being 33,000 tons for 1909 and the lowest 15,000 tons for
1911. The information at hand indicates that about 8,500 tons
have been annually shipped into the Innoko-Iditarod region durin
the years 1910 and 1911. A small amount of freight is also carrieg
into Fairbanks over the military road during the winter months, and
some also reaches the Kuskokwim Valley by direct shipments to the
mouth of that stream.

The in and out bound passenger traffic to and from Alaska, not
including tourists or cannery employees bound to remote places,
amounted to 50,916 in 1910, and 43,293 in 1911. A part of this
represents the travel into the Klondike and other districts of the
Canadian Yukon. Most of this travel was to and from coastal
points. The average annual passenger travel to the Fairbanks
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region by steamboat route for 1910-11 is estimated to be about 2,000
and 1,000 to the Iditarod-Innoko region. About 800, in . addition,
travel in and out of Fairbanks by a stage during the winter months,
and probably 1,000 go in and out on foot. In addition to these there
are aﬁso several hundred who travel in and out of the Iditarod-Innoko
region by the Kuskokwim River or by the winter trail to Seward.

The average value of the outbound shipments from Alaska for the
five years ending in 1911, and including mineral produects, fish, furs,
ete., is $32,200,392. The highest value for any one year was $35,-
910,701 (1911), and the lowest, $29,151,404 (1910). The only out-
bound shipments from the Yukon and Kuskokwim Basins are gold
and silver. The same is true of the Susitna Basin and a large part of
the Copper River Basin, where there is, however, one mine which
has been shipping copper ore for two years. While much of the
value of the outbound shipments is represented by gold, silver, and
coﬁper, the greater part of the actual tonnage is made up of the
fishery products which are not dependent on inland transportation.

This commerce is carried on by vessels which ply between Alaska
and west coast ports. Its importance is indicated by the records of
clearances and entrances of vessels. In 1910 a total of 451 domestic
vessels, with a total tonnage of 396,740, entered, and 419, aggregating
384,967 tons, cleared Alaska ports. In 1911 the entrances were 514
vessels, with an aggregate tonnage of 426, 986, and clearances, 495
vessels, with an aggregate tonnage of 421,905. Trade in foreign bot-
toms was as follows: In 1910, 393 vessels, with an aggregate of 244,694
tons, entered, and 366 vessels, with an aggregate of 183,284 tons,
cleared. In 1911, 367 vessels, with an aggregate of 187,849 tons,
entered, and 331 vessels, with an aggregate of 156,647 tons, cleared.
These figures for foreign bottoms include the clearances of the
Canadian steamers on the Yukon.

The traffic on the Yukon and its tributaries is carried on by 58
river steamers varying in capacity from 6 to 588 net tons, and with
an aggregate net tonnage of 14,081. There are also 12 steamers on
the Kuskokwim with a net tonnage of 1,568. To arrive at the total
tonnage it will be necessary to add that of the scows and barges used
on the Yukon, of which there are 56, aggregating 25,393 net tons.
About 60 vessels clearing from Puget Sound are regularly engaged in
Alaska traffic. This does not include the whaling ships, cannery
tenders, or small gasoline boats.

The commission employed Mr. Harry L. Muchemore as statistician,
and he spent some two months in collecting data from which the
above figures were taken. A fuller report on commerce is presented
in the Appendix B (p. 144).



RAILWAY ROUTES.
(See PL. I, p. 22.)

OUTLINE.

The Pacific Mountain system which fringes the coast line of British
Columbia and stretches northward into Alaska, presents a formidable
barrier to inland travel. It is a single range 50 to 80 miles wide
along the boundary of British Columbia and Alaska, but broadens
out as it enters the Territory, and reaches an extreme width of 200
miles, made up of a number of parallel ranges. The great interior
valleys lie north of these mountains, and all the ice-free ports lie
south of them. It is through the passes in these mountains that a
railway route must be sought.

Proceeding westward the first pass which would develop other
than wholly Canadian territory is now reached and traversed by the
White Pass & Yukon Railway. Chilkoot Pass, almost adjacent,
is higher and not feasible for railway development.

The next pass to the westward is the one which would be used by a
railroad route based upon either Pyramid Harbor, an arm of Lynn
Canal, or Haines, a bay on the west side of Liynn Canal. The road
would ascend the Chilkat River, whose headwaters are separated
from streams flowing into the Alsek by passes about 3,200 feet high.
Once over these passes, the route would follow a series of natural
depressions p‘arallgl to the inland front of the St. Elias range, traverse
the broad flat divide between the White and Tanana Basins, and fol-
low the Tanana Valley to Fairbanks. The principal things that mili-
tate against it are that it is the longest of all proposed routes and
that it lies in foreign territory for nearly half its distance to Fair-
banks. (See p. 44.)

The next available pass would be that used by a route based on
Yakutat Bay as its terminus. This road would run southeastwardly
for about 50 miles, to the mouth of the Alsek River, and ascend the
Alsek valley, reaching the Pyramid Harbor-Tanana route about 200
miles from the coast. Consideration of this route may be passed
over with the statement that its harbor is indifferent; that the re-
sources along its route are, so far as known, inferior to those known
to exist along the route from Pyramid; the topography is extremely
rugged; and it also passes through Canadian territory. The Pyra-
mid Harbor route possesses many known advantages over this
route.

Passing westward, the next route of access into the interior is
afforded %y the great Copper River valley. Three general routes up
the valley of this river have been proposed: First, from either Cor-
dova or Katalla directly up the river; second, from Valdez across
Marshall Pass and down the Tasnuna to the Copper River valley; and
third, from Valdez over Thompson Pass andp a lesser summit at
grnestine, and thence to the Copper River at a point near Copper

enter.
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Along the first of these routes the Copper River & Northwestern
Railway has already been constructed to Chitina, 132 miles from
Cordova. It is the {ongest of the three routes, but has no grades to
surmount until the divide between the Copper River and the Yukon
Basins is reached. The other two routes, while shorter, have to
surmounteither an elevation of 1,860 feet ! at Marshall Pass, or one of
2,750 feet at the Thompson Pass, before the Copper River Valley itself
is reached. All three routes follow practicaﬁy the same line from
Copper Center up Gulkana River and one of its tributaries, across
the divide to the headwaters of Delta River, and down that stream
and Tanana River to Fairbanks. (See p. 64.)

The headwaters of the Copper are separated by the Alaska Range
from the valleys of the wWhite and Tanana rivers, and there are
possibilities that may be considered for connecting these valleys
with a railroad system lying in the valley of the Copper River, by
lines across the Alaska Range through Mentasta and Skolai Passes.

The next available port is Seward, in Resurrection Bay. From
this town the Alaska Northern Railroad has started the con-
struction of a railroad which crosses the Kenai Mountains and
reaches tidewater at its present terminus on Turnagain Arm,
a branch of Cook Inlet. An extension of this railroad could
reach the Copper River plateau by following up Knik Arm
and Matanuska 1[{falley over Tahneta Pass at an elevation of about
3,000 feet, and so reach the Copper River at a point near Copper
Center. The Tanana Valley could be reached either by extension
of this line as previously outlined or by Susitna River, from whose
upper waters the headwaters of the Nenana River may be most
easily reached by Broad Pass, about 2,700 feet high. This road
gives promise of allowing for a connection with the great Kuskokwim
Basin through one of the passes leading from the headwaters of the
Yentna, a tributary of the Susitna. Rainy Pass, about 2,950 feet
high, seems to be most promising. (See p. 84.)

%pper' Cook Inlet is closed by ice during the winter season. “Vere
it not for this fact, a railroad based on some harbor in this inlet
might be considered. As it is, it seems necessary that any route
reaching Cook Inlet from the valleys of Susitna or Matanuska must
be carried across the Kenai Mountains to Seward along the line of
the Alaska Northern route, or by other passes to the westward of
that line.

West of Cook Inlet hich and rugged mountains seem to bar any
direct access to the Kuskokwim from the west side of this inlet, but
toward the southerly end of the inlet these mountains are less diffi-
cult and the passes arelow. The Iliamna Lake region offers a possible
route from some such terminal point as Iliamna Bay into the Kus-
kokwim, and from that great valley possibly on into the lower Yukon
from which it is separated by only a low watershed. (See p. 90.)

The commission will consider all these routes in detail in this report.

1 These and other elevations given in this report are as accurate as can be obtained from information
at hand. They are in part based on aneroid observations.
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Tae Wuarre Pass & YukoN RAILwAY.
DESCRIPTION OF LINE.

The White Pass & Yukon Railway, the first railway in Alaska, was
built to give access to the Klondike gold fields, which were discovered
in 1896. By midsummer of 1897 the value of this find was generally
recognized and a northward movement of gold seckers began. The
shortest route to the Klondike lay over the Coast Range of south-
eastern Alaska, where, at the Chilkoot Pass (3,100 feet), only 20 miles
intervened between tidewaters, and streams tributary to the Yukon
navigable for small boats. The route over the White Pass (2,880
feet), a few miles to the south, was not much longer. Therefore much
the larger part of the travel into the Klondike was concentrated over
these two passes, in spite of the difficulties they offered to transporta-
tion of freight. Horses could be used on the White Pass, but at the
Chilkoot the grade was so steep that men had to be the beasts of bur-
den. It is estimated that in 1898 about 28,000 people used these
routes into the interior and that upward of 35,000 tons of freight were
transported over these arduous trails.

It was these conditions which led to the construction of the White
Pass & Yukon Railway, which now furnishes transportation between
tidewater at Skagway and the navigable waters of the Yukon Basin
at White Horse, on the Lewes River. Construction on the railway
was begun in the summer of 1898 and freight was hauled as soon as a
track was laid. By the next spring the track, in spite of the difli-
culties of construction, had reached the summit of the White Pass,
20 miles from the coast. A wagon road connected the end of the
track with Lake Bennett, thence small steamers carried freight and
passengers to Miles Canyon, where a horse tram furnished transporta-
tion to White Horse and the Yukon River boats. By this means a
through system of transportation was established connecting tide-
water with the Klondike, and this was of immense benefit to the new
placer camp. Construction work on the railway was continued, and
by 1901 the line had been completed to White Horse, 110 miles from
Skagway, and, with its river service, has since been the established
route into the Klondike. It is also used for passenger and fast freight
service to the Alaska-Yukon.

The White Pass & Yukon Railway, a narrow-gauge road (3 feet),
has its coastal terminal at Skagway, which is at the head of Liynn
Canal, about a thousand miles by inside passage from Seattle. The
track is laid with 56-pound rail for 40 miles and 45-pound rail for the
remainder of the distance; for the service demanded the alignment is
good and the property well maintained. Skagway is a well-laid-out
and well-built town of some 800 inhabitants, and has a daily news-
paper, banks, hotels, and telephones. It is connected by cable with
Seattle and with other Alaskan ports, and by telegraph line with
inland points and, through Canada, with the United States. The ter-
minal facilities include ample wharves and coal and ore bunkers.
(See p. 94.)

Leaving Skagway the line follows the Skagway River and 5 miles
out begins climbing on a 3.9 per cent grade. This grade rules for a
distance of 16 miles, with a general maximum curvature of 16°.
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From the foot of the grade the line follows the east fork of the Skag-
way River, with a loop 2 miles long, crossing the river on a frame
trestle. From Rocky Point, at mile 7, the line follows the canyon
with much sidehill rock work to mile 12, where the big loop of the
Skagway River, about 4 miles long, begins, involving some of the
heaviest construction encountered, including conerete retaining walls,
heavy bridges, snowsheds, and tunnel work. At mile 19 the old
switchback crossing of the East Fork has been replaced by a canti-
lever steel structure some 215 feet above the bed of the river. About
14 miles beyond, or 20 miles from Skagway, the summit of White Pass
(2,880 feet) is reached and the international boundary is passed.

The line in American territory is built principally with sidehill
construction in granite rock on steep mountain sides, and was con-
structed by the Pacific & Arctic Railway & Navigation Co. From
White Pass the track alignment follows along the chain of lakes in the
pass for 4 miles, with light construction and grades not higher than
1 per cent.

From mile 254 to 264 the grade drops sharply, with maximum of
3.8 per cent and 12° curves, and the line skirts a chain of lakes to
mile 314 with maximum grades of about 2 per cent and maximum
curvature of 16°. At mile 31% a heavy climb begins and continues to
Log Cabin summit, with maximum grade of 2.6 per cent and curves
of 8°; character of work continues light. From Log Cabin summit
the line drops to Lake Bennett, maximum grades 3.3 per cent, maxi-
mum curvature, 16°. The line follows through swampy land to
mile 36, and from there on sidehill to Bennett. The commission
traveled only to Bennett.

Between Bennett and White Horse, 70 miles, the line passes through
three general types of country. From Bennett for the first 14 miles
the line skirts the bold shores of alake, and construction was heavy;
the ruling grades in both directions are about 1 per cent, and the
maximum curvature 16°. From there on to Caribou Station, a dis-
tance of 12 miles, the sidehills recede and the line crosses spurs in a
generally flat country, on grade maximums of 1 per cent in both
directions, and curvature up to 16°. At Caribou, the end of Lake
Bennett, there is a steel and wood drawbridge; here connection is
made by steamers with the Atlin mining district.

From Caribou to White Horse the road follows broad flat valleys
on grades not to exceed 2 per cent in both directions, except at White
Horse, where the line drops from the plateau into the valley. Here
the north bound descending grade is 3.9 per cent for a short distance
only, with a ruling curve of 10°. At White Horse there are terminal
wharves for connection with the river steamers to Dawson.

At mile 103} a branch of 11 miles in length was built in 1908 to the
White Horse copper district. This has a maximum grade of about
2% per cent and maximum curvature of 16°.

According to the report of the railway company the cost of this
line was about $62,000 per mile. The physical valuation made by
the Canadian Railway 8ommission places the cost at $48,738 per
mile. 4

All but about 20 miles of this railway lies in Canadian territory.
The chief reason for here describing it 1s that plans have been sug-
gested for an extension to the copper district of the White River valley
and to other parts of the Yukon Basin. Moreover, it would, in a
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certain degree, compete with any railway built to Fairbanks, to which
point, in connection with river steamers, it now handles freight and
passengers. (See p. 25.)

The White Pass Railway could be extended to Lake Kluane by
building about 120 miles. This road could be constructed with
comparatively easy grades. At Lake Kluane it would intersect the
route to be described from Haines to Fairbanks. (See p. 44.) The
distance from Lake Kluane to the White River copper deposits is
about 120 miles and construction with favorable grades would not
be difficult.

The White Pass Railway now operates one through mixed train
each day during the summer and three trains a week each way in
the winter. In winter it connects with the stage for Dawson. This
stage carries passengers, mail, and express. A little urgent freight
is also handled over this line in winter. Coal-burning engines are
used and train dispatching is by telephone. Rotary snow plows are
required from November until the latter part of April.

RESOURCES.

The resources of the region tributary to the White Pass Railway
ractically all lie on the Canadian side of the boundary and need only
Brief mention here. A few auriferous lode prospects have been found
near the railway, on the Alaska side of the boundary, but have not
et been proven of value. There is also a small amount of arable
and and a small amount of good timber in the Skagway Valley on
the Alaska side of the boundary.

This railway was built to furnish transportation to the Klondike
placer fields, which had their maximum production in 1900, when
the gold output had a value of $22,275,000. The value of the out-
put gradually declined, so that in 1907 it was only $3,150,000.
Since then the introduction of dredges and other mining machinery
has led to an increase in the gold production, so that in 1911 it had
a value of $4,634,000. The total goqd output from this region, includ-
ing 1912, is about $140,000,000.

The Atlin placer gold district is also tributary to the “Vhite Pass
Railway. Its gold output has not been large and is included in the
above totals. Placer gold has also been mined in several other
districts of the upper Yukon, but the production has been small.
There has been some prospecting for auriferous lodes in the Klon-
dike and other districts of the Upper Yukon, but, so far as known,
none of these have reached a productive stage. There has also been
considerable work done in the Liake Bennett and adjacent regions of
auriferous silver-lead deposits, but no productive mines have been
developed. The geologic conditions in this general province, so far
as known, are favorable for the occurrence of metalliferous lodes.
Copper was found in the White Horse district some ten years ago,
since which the deposits have been spasmodically developed. Lack
of transportation prevented for many Kears the opening of mines.
In 1908 some ore was shipped to British Columbia smelters by way
of Skagway and larger shipments were begun in 1912.

Coal, chiefly lignite or sub-bituminous, occurs at a number of places
in this province. The Tantalus coal mine has been operated for a
number of years, the coal being shipped to Dawson by river steamers.
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The timber of this region is scant and has value only for local use.
There is considerable arable and grazing land in the upper Yukon
Basin. Near Dawson and other settlements there are many ranchers

which supply the local market with potatoes and other vegetables,
as well as hay.

TaE HAINES-FAIRBANKS ROUTE.

DESCRIPTION OF LINE,
(See Pls. 2,3, 4, Pt. I1.)

The projected route from Haines to Fairbanks or some other point
on the Yukon River system trends in a northeasterly direction, ap-
proximately parallel to the general mountain system and in the
valleys between the St. Elias and Coast ranges. This line appears to
possess certain topographic advantages over routes which run trans-
versely to the mountain ranges, together with greater possibilities
for economical construction. Generally the line follows the valleys
of the Chilkat, Alsek, and Tanana River systems to Fairbanks, or
some objective point on the Yukon River.

The terminus would be at Haines, in Portage Cove, or on the oppo-
site side of the peninsula in the northern end of Chilkat Inlet. Port-
age Cove is now used as the harbor for the military post of Fort
William H. Seward, as well as for the town of Haines, which has a
population of about 450. There are two wharves at Portage Cove,
one used by the post and one by the town. In both Portage Cove
and the end of Cgilkat Inlet good anchorage exists, fairly well pro-
tected against trouble from winds. The town of Haines is small,
but is now important as the terminus of the military road leading up
the Chilkat Valley to the adjacent mining districts.

A railway route to the interior has been explored, and a recon-
noissance line has been run as far as the Alaska-Yukon boundary.
This survey was made by the Alaska Midland Railroad Co., which is
interested in the promotion of the project. The map of this recon-
naissance was placed in the hands of the commission, and it was also
furnished with estimated costs of construction, as well as general
information concerning the character of the country traversed.

The line, as shown on the reconnoissance map, starts from the town
of Haines and follows up the Chilkat River along its eastern bank.
From the terminal to mile 23 construction is light and comparatively
inexpensive. The river bottom is broad, and the line is supported on
side hill, involving occasional light rock cuts with numerous trestle
crossings. From mile 13 to mile 20 the line is supported on a chain
of islands. The roadbed would require a very light fill, since the
maximum fluctuation of the river level in this stretch is negligible.
There are no maintenance troubles to be anticipated. From mile 20
to mile 33 the line traverses the river flats on a fil! of sufficient height
to keep the track above the water. At mile 26 snow sheds will be
required. At mile 33 the Chilkat River is crossed to the western
bank, necessitating one 150 foot steel span with pile approaches.
From mile 33 to 37 the line is again supported on the gravel floor of
the river bottom with light fill. From Haines to mile 37 there is a
slight rising grade which. at mile 37, increas2s to 1.7 per cent on the
climb to the summit. Construction work here will involve side hill
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cuts, half earth and half rock. Mile 43 marks the international
boundary between British Columbia and the Territory of Alaska.

Without having in its possession data on which to base an accurate
estimate, the commission is of the opinion that construction work
over the 43 miles, as herein described to the international boundary,
would be comparatively inexpensive. In the opinion of the engineer
who made the reconnoissance the first 25 niiles could be built at a cost
of $20,000 per mile, grading and track only, while the remaining dis-
tance to the boundary would cost in the neighborhood of $30,000
per mile. His estimates excluded all items outside of those entering
into actual construction costs. The commission, from its knowledge
of similar country, believes that these figures are somewhat low, and
has made allowances for this difference of opinion in its estimates.

From the international boundary at mile 43 the line continues in
the same general direction for 287 miles, where it crosses the Alaska-
Yukon boundary near the headwaters of the Tanana River. The
part of the line which is in Canadian territory, as described by the
engineer who made the reconnoissance, can be built with practical
gradients and at comparatively small construction costs. KFrom the
lower boundary the line ascends on a 2.2 per cent ruling grade to
Isabel Pass, at mile 61. The elevation of this pass is approximately
3,150 feet. This 18 miles would involve rather expensive work wit
side hill rock cuts, and the reconnoissance engineer estimates the cost
at $50,000 per mile, exclusive of equipment. From Isabel Pass to
mile 69 the line continues to climb on a maximum grade of 1.5 per
cent to a divide at an elevation of about 3.250 feet. Construction
here would be very light. as the country is flat and unbroken by
streams. From the divide the drainage flows northward into the
river valleys tributary to the Alsek River. From mile 70 the rail-
road location descends the Tatshenshini Valley along its eastern mar-
gin. Construction would be very light, with the exception of a half
a mile of canyon work. The reconnoissance engineer estimates the
cost from mile 61 to mile 92 at $25 000 per mile, less equipment.

From mile 92 to mile 107 the line follows Klukshu Creek, again de-
scending to cross a minor summit, elevation about 3,020 feet, which
is reached on a uniformly ascending valley approach 1 mile: in
width, with gravel floor. There are no stream troubles to be over-
come, and very few crossings, such as are necessary being possible
to effect on pile trestles. The engineer estimates the cost of this
stretch of the line at $30,000 per mile.

From mile 107 to 115 the line descends to Lake Dezadeash. This
lake is at an elevation of 2,850 feet, and the line skirts its western
margin 60 feet above its level. - The ground is swampy and construc-
tion is estimated by the reconnoissance engineer at $35,000 per mile.
Another summit, elevation approximately 3,390 feet, is crossed at
mile 113. This summit is broad and level, requiring very little grad-
ing. Construction is estimated by the engineer at about $20,000 per
mile. From mile 122 to 139 the line descends the valley of Kathleen
Creek, in country offering little difficulty to railroad construction.
This stretch is also estimated at $30,000 per mile. At mile 139 the
the Keskewulsh River crossing will require two 150-foot steel spans.
From mile 139 to Baar Creek Summit the line is uniformly supported
on rising ground, involving very light construction work. This sum-
mit is at an elevation of about 3,550 feet and is probably the highest
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point on the entire line. Construction work is estimated at $25,000
per mile. At about mile 143 a possible connecting line to the White
Pass & Yukon Railroad would leave the Haines-Fairbanks line.
From mile 160 to mile 193 the character of country is much the same
as that just described, but the necessity for two steel bridges and nu-
merous small crossings brings the engineer’s estimate for this part of the
road to $35,000 per mile. From mile 193 to 196 very heavy rock work
on steep side-hill slopes is necessary. This the engineer estimates at
$50,000 per mile, exclusive of one 400-foot tunnel at $90 per foot.
From mile 196 to 213 there is no rock work and the cost is estimated
at $35,000 per mile. From mile 213 to mile 295 the line traverses
a series of broad river valleys on practically level grades. Compara-
tively light construction work, but numerous stream crossings will
be required. The estimated cost, exclusive of crossings, is $35,000
per mile. There will be five bridges aggregating 1,800 feet of pile
trestle, one 275-foot steel span and five 80-foot steel girders. The
engineer estimates this bridge work at $275,000 a figure which the
Commission believes to be low. From mile 295 to mile 330, the
Alaska-Yukon boundary, no actual reconnoissance has as yet been
made. From exploration work the possibility of a road with light
gradients is established, and the engineer of the Alaska Midland be-
lieves that such a road would approximate in cost that part between
miles 196 and 213 described immediately above; in other words, about
$30,000 per mile less equipment and bridges.

No railway surveys have as yet been made from the boundary into
the Tanana Valley but from a description of the country furnished by
a member of the Commission who has actually traveled over it and
from topographic maps it is believed that no great difficulty in the
way of projecting arailwayline down the valley of the Tanana River to
the town of Fairbanks, or on to the Yukon River will be experienced.

From the boundary the line would take a northwesterly course
traversing a broad swampy flat which here constitutes the water-
shed between the White and Tanana Rivers. Crossing the watershed
the best route would probably be down the valley of Mirror Creek to
its junction with the Tanana. There is a choice of two routes from
the headwaters of the Tanana to Fairbanks. If the northern bank
of the river is selected construction cost would be moderate, due to
occasional stream crossings and some rock cuttings where the cliffs
jut out to the river’s bed. If the south side of the river is chosen the
}ine will run, for the greater part of the distance, on the broad river
flats, involving light grading but numerous crossings of tributary
streams. The Tanana River would be crossed at the mouth of either
the Delta or Little Delta Rivers, probably the only points on its
whole length where the Tanana is confined to one minor channel
between good bluff approaches. If the Little Delta crossing were
adopted the remainder of the line would be identical with that part
of the Cordova-Fairbanks route between miles 260 and 313, described
on page 65. Throughout the Tanana Valley there is to be found
occasional patches of excellent timber, suflicient in quantity and
quality for ties and bridge stock.

The Commission has prepared as careful an estimate of the cost of
this line as the nature of the information in its possession permits, and
this estimate, together with some of the general characteristics of
the line are as follows: Length of line, Haines-Fairbanks, 638 miles;
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maximum curvature, 16°; maximum grade, 2.2 per cent; cost of
entire line, $28,186,000; average cost per mile, $44,300.

RESOURCES.

Mineral—The mineral resources along this proposed line consists
of the gold placers of the Porcupine district m Alaska and of the
Lake Kluane district in Yukon territory, the copper deposits of the
Rainy Hollow district in British Columbia, and the copper deposits
of the upper White River Valley, which are chiefly on the Alaska side
of the boundary. The copper and gold deposits of the Nabesna
Valley could also be made tributary by building a branch some 30 to
40 miles in length, and the gold placers of the Forty-mile district by a
branch 100 miles in length. An inland terminal at Fairbanks would
reach the most important gold placer district of Alaska, where some
auriferous lodes have also been developed. (See PL II, p. 34.)

Of the undeveloped or little developed mineral resources there
are some iron ores near Haines, some auriferous lodes in the Chilkat
Valley, and coal, probably chiefly lignite, in British Columbia and the
Yukon territory. The discovery of copper deposits in the Lake
Kluane region has been reported. There are also some undeveloped
placers in the Yukon-Tanana region lying adjacent to and north of
the proposed line.

Placer gold was first found in the Porcupine district in 1899, since
which time gold to the value of about $800,000 has been produced.
The gold-bearing district includes Porcupine Creek and other streams
of the Chilkat Basin, and the developed placer mines lie about 12 to 15
miles from the main line of the proposed railway and could be reached
by a branch on water grade. In 1912 one large hydraulic plant was
operated in the district, and preparations were being made to install
two others. Some auriferous quartz veins have also been found in
the district, but these are but little developed.

Some iron ore (magnetite) has been found close to the Government
wagon road and about 2 miles from Haines. Here an adit-tunnel
about 100 feet in length has been driven and a test shipment of a
few tons made. It appears, however, that the ore, at most, carried
only about 20 per cent of iron, and that no commercial ore bodies
were found. It is possible that richer bodies of ere may occur in the
belt of iron-bearing rock which skirts the east side of Pyramid Harbor
and the Chilkat Vailey for some distance. _

The Rainy Hollow copper district lies in British Columbia not far
from the boundary line. The principal claims are about 50 miles from
tidewater and 30 miles from the Chilkat Valley, along which the
proposed railway route runs. A branch to the copper field could be
built at no great expense, following the Klehini Valley at water grade.
Copper was found in the Rainy Hollow district in 1898, since which
time considerable work has been done on several properties. In the
absence of railway connection with tidewater no regular shipments
could be made, but some 50 tons have been taken to the coast by
wagons. The copper ores are chiefly sulphides and carry gold and
silver values. While the district is best known for its copper deposits,
lodes chiefly valuable for gold ore, silver, and lead have also been
found, as well as some zine ores. There are also reported occurrences
of iron ores in this district. The information at hand indicates that
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this district has promising metalliferous deposits which should be
able to furnish tonnage for a railway.

The Kluane mining district includes an area adjacent to the Lake
Kluane, in which placer gold was discovered in 1903. The auriferous
gravels, as now known, are distributed over an area 75 miles in length,
stretching along the inland front of the St. Elias Range, with a maxi-
mum width of about 30 miles. Placer mining has been carried on in
a small way in this district, but the value of the total output probably
does not exceed $100,000. Some copper and silver-lead ores have
also been found in this region.

In considering the resources of the region traversed by the proposed
railway it should be noted that while the discoveries of workable
deposits under present cost of mining have not been many, yet the
geologic conditions along a part of the route, so far as known, are
favorable to the discovery of metalliferous deposits, especially gold.
It seems quite likely that a northwesterly extension of the aurif-
erous belt of southeastern Alaska may occur in this field.

Some coal has been found on the Canadian side of the boundary,
about which little is known. It appears, however, that the coal is
in part at least lignite and that it lies in Canadian territory on the
Alsek side of the divide, and lignitic coal has also been found in the
Kluane district. It is reported that bituminous coal occurs in the
White River Basin, on the Canadian side of the boundary. There
is little information about the extent or quality of any of these coals,
and at present it is not safe to regard (tlhem as valuable for export
and therefore as not an assured source of tonnage for a railway.
There seems to be small basis of fact for the assertions which have
been made that these coals are applicable to metallurgical processes
or suitable for export.

The line to Fairbanks as projected traverses in the upper White
River Basin, a district in which considerable copper ore has been
found. To reach the copper deposits at the head of the White
River a branch line 40 to 50 miles in length would have to be extended
up that valley. On this, construction would be inexpensive, and it
would ascend by water grade. Other deposits could be reached by
spurs of lesser length. The copper deposits of this region include
both sulphide and native ores. here are also some auriferous lodes
in this dristrict. While it appears that there has not been sufficient
development on any of the many prospects located to assure a ton-
nage, yet the mineralization is widespread, and there is every reason
to believe that the district would become a producer of copper if a
tidewater connection were provided. It should be noted that while
most of the prospects of this district are in Alaska, some of them are
on the Canadian side of the boundary.

The productive mineral resources of the Tanana basin are chiefly
gold placers and are largely confined to the area tributary to the lower
river. There has been only a little placer mining in the Tanana
Valley above the mouth of the Delta River. Auriferous gravels
have been found at several localities in this remote region, but so
far as prospected have not proved rich enough to mine under the
present high cost of operations, due to the difficulties of transporting
supplies and equipment. These would have to be hauled from the
Yukon, a distance of over a hundred miles, and through a country
where there are no roads.
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Some auriferous lodes have been developed at Fairbanks and have
been found in other districts of the Yukon-Tanana region. Lode
gold and copper have been found in the headwater region of the
Nabesna and Chisana Rivers, both tributary to the Tanana from
the south. (See p. 73.)
The Fortymile placer district lies about 80 miles north of the route
in the upper Tanana Valley. Gold was first found in this district
in 1886, since which time the value of total output has been about
$6,000,000. The value of annua! output is now about $250,000. In
1912 three dredges were operated in the Fortymile district, besides
a large number of smaller plants. The outlook for an expansion of
the placer-mining industry, in case cheaper transportation be pro-
Videc(li, is excellent, and some promising auriferous lodes have been
found.
The Fairbanks gold district comprises an area stretching north-
eastward from the Tanana Valley for some 30 miles and from 10 to
15 miles in width. The district is tributary to the town of Fair-
banks, with which it is connected by railway and by wagon road.
Gold was first found in this district in 1902, and in the following year
some small placer mining operations were carried on. Since that
time the value of the tota% gold output aggregates some $53,000,000.
The value of the gold output of 1912 was about $4,300,000, which
was taken from between 130 and 140 different mines employing at
different times in the year from 900 to 1,500 men.
. The gold placers of the Fairbanks district are for the most part
buried under a considerable thickness of gravel and muck, and there-
fore probably two-thirds of the mining had to be carried on by sink-
ing shafts, drifting, and stoping. As the ground is frozen, thawing
is necessary and this, together with the cost of hoisting, has made
operations expensive as compared with other districts where open-
cut mining is possible. The cost of deep mining in the Fairbanks
district is between $3.75 and $4.50 a cubic yard, for the gravel passed
. through sluice box. If this cost were reduced by cheaper transpor-

tation, a large amount of gold-bearing gravel could be exploited not
now availab%e for profitable mining.

While the data for determining the gold resources in this district
is very incomplete and any estimate can be regarded as little more
than a guess, yet the best information available indicates that the
placers of the Fairbanks district may still carry some $50,000,000
worth of gold. This does not take into account a large amount of
auriferous gravels, the gold values in which are so low that they can
not be profitably exploited by any methods now in use. This low
grade gravel may ultimately yield much gold, but there are no quan-
titative data on hand permitting its amount to be estimated.

During the first four or five years of mining in the Fairbanks dis-
trict attention was centered on the exploitation of the rich placers,
though a few lode claims were staked. With the decrease of bonanza
placer mining more and more interest was developed in the possi-
bilities of auriferous lode mining. Tt should also be noted that this
region is everywhere covered with moss and other vegetation, and
that bedrock exposures are few. This condition much increased the
labor of prospecting, for a large amount of stripping is required before
the quartz veins can be uncovered. The first production from gold

77393—H. Doc, 1346, 62=-3——14
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lodes was made in 1908, since which time lode prospecting has been
very active. Up to the close of 1912 upward of 2,000 lode claims
have been staked and considerable development work has been done
on quite a percentage of these. Meanwhile, many small shipments
of ore were milled at custom mills erected at Fairbanks and Chena.
The high cost of transporting the ore to Fairbanks made it imperative
that mills should be installed near the properties, and this was under-
taken in 1911 and 1912. As a result six mills were operated for a
good part of the summer season of 1912, and five or six more were in-
stalled toward the close of the year. The total production from gold
lodes in the district has a value something in excess of $300,000. In
view of the heavy expense of installations and operations and the
time lost in shipping to mills, the above record is creditable to the
enterprise of the district.

The auriferous quartz veins of the district thus far developed are
for the most part narrow, but with a high gold tenor. Many of the
veins have proved to have remarkable persistency for considerable
distances along the strikes, though up to the present time they have
not been prospected to a depth of more than 200 or 300 feet. Some
larger veins have been found, but their low gold content has not per-
mitted of profitable exploitation under the present high cost of opera-
tions. Evidence of the high cost of mining is found in the fact that
several of the mines are paying $15 to $18 a cord for wood, this being
equivalent to $30 or $40 a ton for low-grade lignitic coal. If a railway
were built, lignitic coal could be brought in from the Nenana field
which should be delivered at the mines at not exceeding $10 a ton.
Labor and equipment also cost very much more than in any of the
lode-mining districts of the western states.

Taking all these factors into account, it appears that the results
achieved by lode mining in the Fairbanks district are very encourag-
ing. While there is no evidence that large ore bodies exist in the
district, there is good reason to believe that there are many small
veins which could be profitably exploited were the cost of operations
reduced.

Placer gold has been found in many of the streams tributary to the
Tanana from the north between the mouth of the Delta River and
Fairbanks. Some of these have been developed in a small way, and
the total output from this source is probagly in excess of half a
million dollars in value. Among the streams worthy of mention are
Banner Creek, Tenderfoot, and several tributaries of the Chena
River. These placers in part are so far from the transportation
routes that the cost of exploitation has been almost prohibitive.
They indicate, however, the possibilities of a mining industry if the
region could be opened up by railways and wagon roads.

The Birch Creek placer district lies about 150 miles by trail north
of Fairbanks. 1t is now reached by a wagon road some 40 miles in
length, which starts at Circle, on the Yukon. Gold was first found
in this district in 1894, since which time the value of the output has
been about $5,000,000. The annual production now has a value of
about $300,000. It is estimated that, in 1912, 27 placer mines were
worked, employing a maximum of from 150 to 175 men. In spite of
the high cost of transportation a dredge was installed in this district
and successfully operated during the summer of 1912. There are also
several hydraulic plants in this field. Auriferous lodes have also
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been found in the Birch Creek district, but they are undeveloped.
The Birch Creek district, while properly not tributary to the Tanana,
yet would be benefited by any railway extended to Fairbanks.
Eventually, no doubt, a branch line would be carried northward to
tap this district, which has important potential gold resources.

- If the proposed railway to Fairbanks were extended westward to
the Yukon it would traverse an auriferous area including the Hot
Springs and Rampart districts, which have produced gold to the value
of about $4,000,000 since mining first began in 1894. The present
annual gold output has a value of something exceeding half a million
dollars. The possibilities of an extension of the placer-mining indus-
try in this field under cheaper methods of operating are considerable.
Some placer tin has been found in the Hot Springs district, and the
discovery of lode tin is reported. A number of auriferous lodes have
been staked, but are undeveloped.

Any railway built down the Tanana valley could be extended by
branch lines into the Bonnifield placer district and into the Nenana
coal field. The mineral resources of this district will be described
in the account of the Seward-Fairbanks line (see pp. 86 and 88).

Water powers.—There are known to some undeveloped water powers
in the vicinity of Haines and the Chilkat Valley. Some probably
occur, near other parts of the route here described, but there is no
data at hand in regard to them.

Timber.—The proposed railway will traverse a good timber belt
in the lower Chillgat Valley, with spruce and hemlock 3 to 5 feet in
diameter. There is also considerable timber in the adjacent region,
. including the flats near Haines and Pyramid Harbor, but the good
stand is confined to valley bottoms. The timber line is about 3,000
feet. Above the Klehini River the timber becomes more stunted,
and at the Chilkat Pass there is practically no timber except a little
stunted spruce. In the Alsek basin the usual inland varieties of
trees are found, including spruce, birch, and cottonwood. In favored
localities the trees reach diameters of 2 feet, but most of the timber
along the route measures not more than 6 to 8 inches. The same
. forest conditions prevail through to the upper Tanana, where the
timber line is between 3,000 and 4,000 feet.

“ome fine spruce timber is found in the flats adjacent to the lower
Tanana, below Robertson River. IHere some of the largest trees
exceed 2 feet in diameter. The timber line is approximately 2,500
feet above sea level, and the best trees are confined to the valley bot-
toms. Much of the timber near Fairbanks has been cut, and the
timelis not far distant when some other source of fuel will have to be
sought.

The Fairbanks district uses annually between 60,000 and 80,000
cords of wood, and the annual product of the three saw mills is prob-
ably between 6,000,000 and 8,000,000 board feet.

Agriculture.—There are excellent gardens and some small ranches
near Haines and Pyramid Harbor. In these are raised vegetables,
strawberries, some grain, hay, etc. The product has found an
excellent market in the near-by settlements of Haines and Fort
William H. Seward, competing with the vegetables which are brought
in by water from Seattle. No attempt has been made to estimate
the amount of arable land in this region, but it aggregates consider-
able, including the flats on the two sides of Pyramid Harbor and the



52 RAILWAY ROUTES IN ALASKA,

bench lands near Haines. There is also some farming and grazing
land in the Chilkat basin, but no very extensive tracts, due to the
mountainous character of the country.

The valley floors and slopes of the Alsek basin include much grass
land. Agricultural development is undoubtedly possible in this
field, though little has been done except some gardening at a few
places. Grass grows especially luxuriantly in the flats at the eastern
end of Lake Kluane and around the other lakes. The upper White
River basin has long been known for its excellent pasturage. The

avel bottoms of the White River are covered with wild peas, which
urnish excellent feed for stock. In this province the snowfall is so
light that it is possible to winter stock without feeding. This experi-
ment has been repeatedly tried and has been fairly successful.

Similar conditions prevail in the upper Tanana basin, which is also
known for its extensive tracts of grazing land. These grass lands
are found not only in the valley bottoms, but where the forest cover-
ing has been burned off extend up the slopes of the mountains to
timber line. It may be said that these conditions prevail throughout
much of the Yukon-Tanana region, where grass lands are found up to
an altitude of some 3,000 feet.

The lower Tanana valley from the Delta to the Yukon is one of the
most fertile tracts known in Alaska. Long before any farming was
attempted in this region it was known for its fine grass and heavy
stand of timber. Since the establishment of Fairbanks as a mining
camp, thus giving a market for farm products, many ranches have
been taken up, and several hundred acres are under cultivation in
the vicinity. Experience has demonstrated that farming is not an
experiment, but an industry, which can be profitably carried on,
provided the product can be marketed. The work of the govern-
ment experiment farms at Fairbanks and Rampart indicates the
great variety of agricultural products which can be successfully
raised. Farming has been carried on in the river bottoms and also
on the hill slopes. KExperience has shown that the slopes covered
with birch forests are specially favorable for raising crops. This land
can be easily cleared, and the soil is found to be much richer than that
(f)f the valley bottoms, and is apparently less susceptible to early
Tosts.

It is conservative to estimate the areas of agricultural lands
in the Tanana Valley at between 2,000,000 and 2,500,000 acres.
In addition to this there are extensive tracts of agricultural lands
in the adjacent portions of the Yukon Basin. The government
records show that the growing season in this general field varies from
90 to 120 days. It should be noted that plant growth is much more
rapid in this latitude than it is farther south, because of the large
amount of daylight. Oats, rye, and barley have been successfully
ripened at the government stations, as well as on private ranches.
’I‘Ee government records show that certain varieties of wheat can be
ripened. At the government station at Rampart winter wheat was
successfully ripened during five successive years. Shorter periods of
experimentation at the Fairbanks farm have yielded similar results.

While the question of raising wheat is of importance to the future.
present interest is centered on the farm products, which are in local
demand. These include, above all, potatoes and other vegetables
and hay. Some of the local grasses make good hay, but the best
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success has been obtained with grain hay. Among the chief vege-
tables now produced besides potatoes are cabbage, kale, lettuce,
radishes, carrots, beets, turnips, and cauliflower, though this by no
means includes all the varieties which have been raised.

Of the agricultural importance of the Tanana Valley there can be
no question. The district can not be expected to raise products
which will be valuable for export, at least under conditions which
can now be foreseen. It should, however, become in part self-sup-

orting by raising a large amount of the food material now imported
rom outside. Though cattle raising has not been carried on to
any extent, yet it is probable that this can be successfully done
in competition with meat brought in from the States. The snowfall
is, however, heavier than in the upper White River Valley and some
winter feeding would be necessary. Whatever experience may show
in regard to raising cattle, there should be no question that a local
dairy industry could be developed.

KatarrA AND CoNTROLLER BAy CoaArn RoUTEs.

DESCRIPTION OF LINE,
(See PL. 5, Pt. II.)

KATALLA.

Katalla Bay is an indentation on the south coast of Alaska, about
16 miles east of the Copper River delta. To the eastward about 10
miles lies Controller Bay, and these two possible landing points are
the only ones between Cordova, 70 miles westward, and Yakutat Bay,
about 200 miles eastward. The Bering River coal fields lie directly
in rear of them and about 30 miles inland over practically level land.
The short and easy haul has attracted much attention to the question
as to their possible development as seaports for this coal.

The possibilities of Katalla Bay as a harbor are elsewhere described
in this report. (See p. 96.) It may, however, be stated here that
in the unprotected bight and foreshore where Katalla now stands
a harbor could be created by the construction of suitable breakwaters.
Their cost would, however, be very large, the construction would
consume at least three years, and after completion a heavy and
constant maintenance charge would be required. The shore is suit-
able for the construction of a town and terminals, and there is suffi-
cient and convenient dockage room.

About six years ago Katalla was selected by the Copper River &
Northwestern Railway Co. as the coast terminal both for handling
coal from the Bering River coal fields and ore from the mines of the
Copper River Valley, together with other in and out bound freight.
This company started construction of a breakwater based on Palm
Point, but the attempt was abandoned at an early stage. At the
same time the same company built some 8 miles of railroad toward
the Bering fields and did some construction work on the line toward
the Copper River. They finally abandoned all work at Katalla
and constructed the line from the Kotsina-Chitina copper field to
Cordova, as elsewhere described in this report. (See p. 59.) The
railroad construction was abandoned when the delay in rendition
of patents to the coal fields made it appear that their issue was
doubtful. It is probable that except for the controversy over these
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patents the railroad work contemplated would have been completed
to the coal fields as a branch of ’516 main line from Cordova. This
branch line is described at another place in this report. (See p. 68.)

At about the same time a second railroad, the Alaska Pacific Rail-
way & Terminal Co., started work on the creation of an artificial
harbor by the construction of a breakwater on the west side of Martin
Islands. Their work was also abandoned during the controversy
over the coal patents.

The commission examined the remains of the work of both of these
companies at Katalla, and their plans for extension.

Two plans for constructing an artificial harbor near Katalla have
been considered. The plan favored by the Copper River & North-
western Railway contemplated the construction, based on Palm
Point, of a high-tide rubblestone jetty built from a pile trestle, ad-
vanced out into the open sea by use of a revolving pile driver at the
head of the trestle, the enrockment being kept as close to the head of
the work as possible, the construction being entirely similar to work
of this nature done at various Pacific coast harbors of the United
%‘cates, viz, Grays Harbor, Columbia River, Coos Bay, and Humboldt

ay.

The proposed jetty has a shore arm extending 4,000 feet into the
sea in a general southeasterly direction, and from that point 2,000
feet fartherin a direction bearing about 30° farther northward. Most
of the construction is in depths exceeding 30 feet, and a considerable
part of it in greater depths, up to 50 feet or more.

Without a survey it is difficult to accurately estimate its probable
cost, particularly as this will, to a great extent, be dependent upon
the location of the quarry from which the rock is to be obtained, and
it is not known whether a suitable quarry can be opened at a point
less distant than inside Prince William Sound. It 1s believed, how-
ever, by the Commission that the breakwater must of necessity have
a strong section, and that its first cost, even should rock be proven to
be accessible and require no considerable work for protection of its
loading wharf, would reach $1,800,000. This figure is rather liable
to be found in error by being too low than too high, should a survey
and estimate of the probable cost be made. There would, in addi-
tion, be necessary the cost of the wharf extensions from the shore arm
parallel to the outer arm of the breakwater, for the shipping berths,
and a further addition if the inner face of the outer arm were to be
so constructed as to be used as a quay wall.

An alternative plan is that suggested by the Alaska-Pacific Rail-
way & Terminal Co. This company proposed to create a harbor by
connecting the inner of the Martin Islands with the shore by a double-
track trestle; to connect the two islands by a breakwater; and to base
a breakwater on the outer island, this latter structure extending 2,150
feet in a northwesterly direction. The breakwater between the
islands would be about 1,600 feet long and in water not exceeding
depths of about 30 feet. The outer arm, however, would be in depths
exceeding this throughout nearly its whole length, and would require
a strong section. This construction could doubtless be built at a
lower first cost than the one planned by the Copper River & North-
western Railway Co., but wou{)d be a less satisfactory harbor.

Both of these artificial harbors would leave a considerable section
unprotected against winds, and both would be subject to rapid filling
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should there be any considerable movement of sand along the coast.
There is not at present sufficient data at hand to justify a statement as
to whether this would be a seiorus menace, but no construction here
would be justified without assurance that this movement is not con-
siderable.

Any railroad planned to reach the Bering River coal fields from
Katalla would follow the same line from Katalla to the coal fields that
is described elsewhere in this report as a portion of the Katalla
branch of the Copper River & Northwestern Railway. (See p. 68.)
It would follow the valley of Katalla River and a low divide would
have to be surmounted before reaching Bering Lake. Construction
would not be difficult. After completion the haul of coal from the
mines to the harbor of Katalla would be easy, as grades and curves
would be light.

CONTROLLER BAY.

Controller Bay, which is elsewhere described in this report (see
p. 97), is a shallow body of water largely occupied by mud flats.
Within the bay there is a deep channel reasonably permanent in posi-
tion, extending from near the southeasterly extremity of the bay to
the open sea, which it reaches between Kanak and Wingham Islands.
This channel, called Okalee Channel, is about 3,000 feet wide from
Kanak Island outward to the sea. From Kanak Island inward its
width is not over 2,000 feet, and a short distance inside this island it
takes a widely sweeping bend to the eastward and extends with good
depths and gradually narrowing widths for about 3 miles. This
inner portion of the channel is about 3 miles from the mainland,
being separated therefrom by a wide flat, submerged at high tide and
composed of soft mud brought into the bay by the many tributaries
draining the glaciers to the north and west.

Controller Bay was first investigated as a possible tidewater outlet
for Bering River coal some 10 years ago. Since that time, when little
was known of it, it has been charted by the Coast and Geodetic
Survey.

PlaI};s have been made by different corporations for tidewater ter-
minals at this point. Some of these planned the construction of a
long approach across the 3 miles of tidal flats and shoal water to the
north side of the estuarial channel, with a coal-loading plant at its
terminus. From the shore the railways would traverse about 17 miles
of gravel flats to reach the margin of the coal fields and about 8 more
miles to reach the mines of Trout Creek. This route would be prac-
tically level until the mine approaches were reached. The Bering
River is the only considerable stream to be crossed, and it offers no
difficulties. Construction of the railroad would be easy and grades
and curves light. :

Other plans for reaching Controller Bay contemplated a construc-
tion on Kanak Island, the coal wharf extending from the eastern end
of this island out to the arm of the main Okalee Channel, but not to
‘the main channel. The mainland would be reached in one of two ways.
The first involves construction across the mud flats to a point east of
the mouth of Bering River, whence the railroad to the coal fields
would be along a route differing in no particular from those reaching
the field from the north side of Okalee Channel, previously described.
The second would require a causeway to be built across the shallow
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Strawberry Channel, and from the mainland the coals fields would be
reached via Katalla, from which point the route would differ in no
respect from the route previously described from Katalla.

he principal objections to Controller Bay as a terminal are gone
into fully in the deseription of that bay elsewhere in this report
(see p. 97).

It ri)s a matter of difficulty to form an estimate of the cost of a struc-
ture in Controller Bay suitable for handling coal. Any structure
built out from the shore to the northern bank of the estuarial channel
would require design to withstand the ice action, and the commission
is of opinion that for a considerable distance inland from the north
bank of the channel nothing less substantial than a structure built on'
concrete piers would be able to withstand this action. The distance
outward from the high-water mark that the ordinary pile-trestle
approach could be extended with safety can not be now predicted
from the data at hand. No information is available as to the depth
of the very soft alluvial material over which this structure would
have to be built. It is believed that a terminal coal wharf, with
bunker capacity of 10,000 tons and shore connection capable of han-
dling 1,500 tons daily, would probably cost $2,500,000, and that a
similar plant based on Kanak Island, with a crossing over the same
mud flats to the mouth of Bering River, would cost about the same,
while one with a crossing over Strawberry Channel would cost some-
what less.

The structures proposed by the various companies that had planned
to develop the coal fields by terminals at Controller Bay were designed
to be of a much less permanent character than herein outlined,
being merely pile approaches with a wharf based on piles. It is the
opinion of tfvle commission that any such structure would be greatly
damaged nearly every winter, and the development of a market for
coal to be shipped therefrom would be extremely doubtful, subject
as it would be to the frequent and long continued interruptions.

Cost of construction.—Estimate of cost together with governing
characteristics of the roads are as follows:

Katalla Bay.
Length of entire line Katalla-Bering River, 31 miles.

Gost diiiconsuctiontof linels cot s s b il 1Vl o 0L S s L IR e $1, 702, 000
Costiel tempanaliacilitien.c i as oo Dl vl so e R S e s s 2, 500, 000

O R S o s e et SR L i 4,202, 000
Average cost of line exclusive of terminal....... ... ... ... ... ... ... 55, 000
Maxcmum grade (northbound)-: it il ciolofioiaiiiion i per cent. . 1.3
Maxmsuin orade (Southbonnd )sd-biar co oot i s i i o dex.c: 0. 58
Mo numicnEvatire. hivn /BB el L e S ST e s degrees. . 16

Controller Bay.

Length of entire line Controller Bay-Bering River, 25 miles.

Gostinhiconsttiction of liner. 2 4edt - v ooy Uon s b by 0l St d B RS $1, 430, 000
Goctiot terming | facilitiests L ALl s o S e L e 2, 500, 000
Ol ele T A RS AR sl S o { LR B L e S B O 3, 930, 000
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Resources.—The only known resources in the Bering River coal
field and adjacent region besides coal are petroleum, some timber, a
little agricultural land, together with some undeveloped water power.
(See Pl. 11, p. 34.)

The Bering River field, which is one of the two Alaska fields con-
taining the largest amount of high-grade coal, lies about 25 miles
northeast of Controller Bay and is drained by Bering River, from
which it received its name. It is sometimes called the Katalla and
sometimes the Controller Bay field. The surveyed parts of the Ber-
ing River field embrace about 22 square miles underlain by anthra-
cite and about 28 square miles underlain by semibituminous and
semianthracite coal.

The coal beds in this field which may be workable are from 3 to 25
feet thick, but through local swellings a much higher maximum
thickness is attained. They are included in a great series of sand-
stones and shale, which are intensely folded and much faulted. In
quality the coals vary from an anthracite, with an average of 81 per
cent of fixed carbon, to a semibituminous, with 72 per cent of fixed
carbon. The ash varies from about 2 to 10 or 12 per cent, the aver-
age from a number of analyses being from about 7 to 9 per cent.
The bituminous part of the field includes much coking coal. The
chemical composition of the bituminous coals of this region is similar
to that of the best coals of the Appalachian fields, while the composi-
tion of the anthracite is but little inferior to that of the Pennsylvania
anthracite.

The physical character of many of the coal beds is much less
favorable, for they have been crushed to such an extent that they
will furnish a large percentage of slack, which does not detract from
their value for coking, and to a less extent for steaming purposes.
The coal beds have been much deformed, thus greatly increasing the
cost of mining, and in case of some of the beds prohibiting altogether
the economic recovery of the coal. This is notably true along the
western margin of the field, where there has been much faulting, and
of the northeastern and anthracite part of the field, where close folding
and faulting have in many instances so crushed the beds as to probably
make them worthless for mining. It seems possible that a large
part of the anthracite is so crushed as to be available only for briquet-
ting, and possibly all of it is in that condition, and the same is true
of the semianthracite. The most promising part of the field from
the standﬁoint of physical constitution lies between this faulted
zone on the western margin and the closely folded and anthracitic
{)art of the field. In any event, most of the beds will probably
ve found to carry a large percentage of slack. :

The development of the Bering River coal field has been chiefly
limited to pits and short tunnels. With but few exceptions no coal
bed has been followed a sufficient distance underground to warrant
a definite opinion as to its commercial importance. Coal beds have,
however, been uncovered where not naturally exposed in every part
of the region, and while their correlation from place to place has
not been possible except in very limited areas, yet the data are
sufficient to show that there are many different beds. As no amount
of surface prospecting will establish the continuity of the beds under-
ground, it is evident that a large amount of underground work
will be necessary in different parts of the region before the possi-
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bility of economic recovery of coal from any given part of the field
or from any particular bed can be determined.

As regards conditions of mining, it may be said that the relief
of the region is very strong. The condition is favorable for develop-
ment by tunnel, where the dip of the beds permit, and a large quan-
tity of coal lies above water level. The deformed and faulted con-
ditions have caused great variability in the thickness of beds and
will also increase the cost of mining by the dead work required,
due to rolls and slips. Underground water will doubtless be encoun-
tered, and there is evidence that some of the beds are quite gaseous.
The character of roof and floor will vary from place to place and in
different beds, so that no general statement of its effect on mining
is possible. There is no reason to suppose that this last condition
will be any less favorable than in many other coal fields.

About 6,000 or 8,000 tons of coal were mined near the faulted
southwestern margin of the field in 1906 and 1907. This coal was
taken from claims lying adjacent to Bering Lake, was brought to the
coast in barges, and used in the construction work near Katalla.
No official test of this coal was made, nor are there any records of
its value under the boiler. It sold readily, however, in competition
with the imported British Columbia coal.

The coal-bearing rocks of the Bering River field trend to the north-
east into the unsurveyed high ranges, where it is probable that there
may be other extensive areas. There is also some fragmentary evi-
dence that coal occurs along the seaward face of the mountains east
of the Bering River field. Prospectors report the discovery of coal
between Controller Bay and Yakataga. There is also said to be coal
on the southwest slope of Mount St. Elias, about 100 miles east of
Controller Bay. All these facts suggest at least that there may be
other coal fields in this region besides that of Bering River. There-
fore, the areas given above only have value in giving a minimum, for
it may prove that the surveyed field is but a fraction of the total. At
the same time it should be noted that on account of the expense of
development any coal occurring in the high ranges is not likely to be
made available for a long time to come.

The Katalla oil field is marked by a number of seepages which
stretch eastward from Katalla to Bering Glacier along a line which is
parallel to the coast. Some seepages have also been found west of
Katalla along the eastern margin of the Copper River flats. The line
marked by these seepages is some 25 miles in length. About 18 wells
have been drilled in this field, of which about four or five showed some
oil, and some production has been made from two, which are located
about 4 miles east of Katalla. Here a small refinery has been built,
and in 1911 and 1912 the gasoline produced found a ready market
in some of the coastal towns of the adjacent region.

The rocks of the Katalla field are shale, sandstone, and conglomer-
ate, and are intricately folded and faulted. These conditions increase
the cost of drilling and the location of oil pools. The seepages are
abundant and some are strong, and the area over which they are dis-
tributed sufficiently large to encourage the belief that an oil pool may
be discovered. It should be noted that some seepages have also been
found near Yakataga, 75 miles east of Katalla.
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The Katalla petroleum is a refining oil with a paraffin base and simi-
lar to that of Pennsylvania. It differs, therefore, from the fuel oil
of California, and should find a ready market on the west coast.

The forests of the Bering River field will furnish the timber neces-
sary for mining and other local use for a long time to come. A good
stand of spruce and hemlock occurs along the lower slopes of the
mountains up to an altitude of 800 or 1,000 feet, and scattered trees
of smaller size occur up to altitudes of 1,700 feet. The larger trees
of the lower slopes measure up to 2 and 3 feet in diameter. The flats
bordering the coast and the Bering Glacier are, as a rule, without
timber, though a scant growth of cottonwood is found along some of
the streams traversing these plains.

The agricultural possibilities of this region are small. Within the
coal fields proper there are some bottom lands on which native grasses
grow well and which are capable of tillage. These areas lie, however;,
so close to the glacier that the growing season would be short and
orobably only the hardier vegetables and grains could be matured.

here are some small areas in the flats near Strawbery Cove which
could be utilized for farming, but as a whole, the arable land in this
region is of small extent and at best will probably only be utilized to
furnish vegetables to the population which might be engaged in
opening the coal and oilfields. The excessive rain and cloudy weather
are, however, unfavorable to agriculture.

CorpovA-FAIRBANKS ROUTE.
DESCRIPTION OF LINE.
(See Pls. 5 to 10, inclusive, and P1. 17, Pt. I1.)

The railroad from Cordova to Fairbanks would run almost due
north from Prince William Sound to the Tanana Valley. It would
enetrate the coastal range on a water grade through the Copper
iver Valley, and would therefore have to surmount only the one
major summit of the Alaska Range between its termini. The Copper
River & Northwestern Railway Co. owns and operates a railroad
from Cordova to the Kennicott-Bonanza copper mine, and the part
of this road between Cordova and the town of Chitina, 132 miles,
directly in the line of the proposed Fairbanks route, is assumed to be
available as an operative part of the through line from Cordova,
were such a road constructed. This description will therefore be
treated under two heads, namely, the existing railroad from Cordova
to Chitina, 132 miles, and the proposed new construction from
Chitina to the town of Fairbanks and the Yukon River.

CORDOVA TO CHITINA.

The coast terminal of the Copper River & Northwestern Railway
is at Cordova. The town is located on Orca Bay on the slate foot-
hills of the rugged bluffs which bound the bay to the eastward and
just north of the small embayment making i toward Eyak Lake.

t is situated from 50 to 200 feet above low water and has 1,100
inhabitants. It has several good hotels, a daily newspaper, a salmon
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cannery, a sawmill, and a number of prosperous stores. It is the
distribution point for general merchandise and supplies bound into
the interior, and is equipped with municipal improvements sufficient
for a town of its size. Tﬁere is very little room for expansion in the
space occupied by the present town site, and its future growth must
necessarily extend in the direction of the low foreshores and tidal mud
flats to the southward.

Cordova harbor will be described in detail in another part of this
report (p. 99), but in connection with the description of the proposed
Cordova-Fairbanks railway route it should be here stated that there
are several available sites for coaling depots, both commercial and
military, as well as for commercial docking facilities of ample capacity
for all reasonable demands.

Construction work on the railway began in 1906. In 1907 there
had been completed 4% miles; in 1908, 53 miles; and the entire road
was completed in 1911. There are altogether 196 miles in operation
between the port of Cordova and the Kennicott-Bonanza copper mine,
which mine furnishes practically all of the tonnage now hauled.
Three through trains a week are operated between Chitina and
Cordova, in addition to a daily freight train from the Kennicott
branch. Maintenance expenses are necessarily high, because of con-
ditions which will be elsewhere described in more or less detail.
Sections for maintenance purposes are 20 miles in length, and under
normal conditions the labor force averages one-half man per mile
during summer and from one-half to one-fourth man per mile during
the winter. The depths of snow to be expected between Cordova
and mile 101 is from 4 to 14 feet, necessitating the operation of a
rotary plow ahead of all trains during the winter months over this
section of the road.

The company’s terminals include a substantial pile and timber
wharf, 700 feet by 80 feet, located about a mile north of the present
town center. Three service spurs run out on this wharf from the
stub of the main track. The main track follows the bluff shore line
to the southward on trestles and through light rock cuts, and crosses
the head of Eyak Lake embayment to the south shore of
Eyak Lake. The passenger depot is at mile 1} from the wharf,
and, beyond the depot building, sidings leaving the main track
to the northward are developed into a yard system, with three drill
tracks, stock and hospital spurs, wyes, etc.

The company owns enough ground to provide for an adequate
make-up yard, with head and tail ladders and some 20 to 30 drills,
whenever business warrants such a development. In the shop lay-
out there are two office buildings, one hospital, two storehouses, one
11-stall roundhouse, one cinder pit barn, one galvanized-iron ware-
house, and a general shop building, which includes machine shop,
paint shop, car shops, power plant, etc. The shops are adequate for
maintaining such equipment as is now on hand. Its outfit comprises
pneumatic wheel press, breast drills, rolls, planers, shears, punches,
and a 17,000-pound steam hammer, besides compressed-air and bench
tools. Adjoining the shop is a roomy wharf, from which deliveries
are made directly from barge to rail. The entire plant presents an
orderly and businesslike appearance.

Leaving Cordova, the main line as constructed runs in an easterly
direction for 26 miles before turning north with the Copper River.
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During the first 5 miles it is supported on hill side, and construction
involved a small amount of rocE and gravel work. The greater part
of this 5 miles is along the south edge of Eyak Lake. At about 5
miles out from Cordova the line enters the Sheridan Glacier flats,
which it crosses in a distance of approximately 15 miles. This
stretch contains a tangent of 11 miles, was exceedingly simple, and
easy of construction. The Sheridan Glacier flats are almost level,
and therefore do not invite overflows. As far as mile 19 the flats
are ordinarily beyond the reach of tides. KEast of mile 20 the line
enters the tidal flats. The bottom in general is glacial overwash
gravel, and the track is laid on a gravel fill 3 to 5 feet above surface
of the ground. There are about 40 bents of trestle to the mile on
this stretch, but the commission was informed that it is the ultimate
plan to fill a large proportion of these structures. On certain parts
of the line the roadbed has never been brought up to the located
grade. This makes the road ride a little roughly at present, but the
quantity of such work remaining to be done is not large.

From mile 19 to 23 the line hugs the foothills of the mountains
lying to the south of Sheridan Glacier before making its turn into
the Copper River flats. This stretch is not expensive, and it is
possible that the alignment could be somewhat improved

From mile 23 to 49 the railroad traverses the Copper River flats
in a general northerly direction. This is the flood plain of the
Copper River delta, which stretches in a broad gravel and silt floor
ranging in width from 10 miles at its southern to 2 miles atits northern
end and extending about as far north as Childs Glacier. The lower
portion of the Copper River flats is subject to flooding from two
causes, namely, the failure of glacial reservoirs and the heavy rains
to which this district is subject. There is no definite information
as to the depth attained by such overflows, beyond the report of
railroad employees that in one instance at least the water has risen
to within a few feet of the coping of the Miles Glacier bridge piers,
indicating a volume of water which if confined to one channel
might cause serious damage to the roadbed in the lower part of the
flate. Light overflows have been known to cause trouble in these
bottoms by freezing and the consequent piling of ice on the track
embankment. This has only occurred between miles 34 and 39,
and could in all probability be entirely avoided by track elevation.
When the commission made its inspection of the Copper River Rail-
road it had just been reopened to traflic after a suspension of opera-
tion of over six weeks, owing to earth slides and washouts resulting
from the excessive rains of this season. A number of trestle wash-
outs were noted. At Flag Point Bridge (mile 27%) over 300 feet of
a};l)proach had just been renewed; it is not known, however, whether
this washout was due to glacial floods or rains. From mile 35 to 39
from one to three bents at the ends of 80 per cent of all the trestles
have been recently renewed. This trouble was due to the washing
out of the gravel approach fills.

The crossing of tﬁe Copper River flats involved the construection
of a number of expensive bridges. At mile 27 is a crossing known
as Flag Point Bridge, consisting of one 300-foot, one 250-foot, and
four 175-foot spans; at mile 28 is a bridge consisting of one 300-
foot and one 260-foot span. Hot Cake Bridge (mile 34) consists
of three 175-foot spans, and Miles Glacier Brigge (mile 49) consists
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of one 450-foot, two 400-foot, and one 300-foot span. All of these
bridges were designed for the heaviest traffic, and were in first-class
condition when inspected by the commission. The substructure of
the Miles Glacier Bridge is concrete piers carried down to bowlder
foundation with pneumatic caissons. The substructures of other
bridges are of concrete on pile foundation. The concrete work is
apparently in good condition, though the ice guards show the effect
of abrasion.

The Copper River flats are subject to high winds. These winds
sweep down from Abercrombie Canyon and the northward, and have
been known to reach a velocity of 80 miles per hour. The effect
of such winds is to increase the expense both of operation and
maintenance.

At Miles Glacier Bridge the line as located lies between the Childs
Glacier on the west and Miles Glacier on the east. Both constitute
a menace to continuous operation. The northerly lobe of Childs
Glacier is now not over 1,500 feet from the track at the north end of
the bridge, and it is reported that this glacier has been known to
advance as much as 1,600 feet in a single season (for references see
p- 171). The railroad at this point, however, is not in line with the
movement of the center of the glacier, and could only be affected by
an unusual advance of the north lobe. It is entirely possible that
this finger of ice may sometime advance at such a rate as to endanger
the Miles Glacier Bridge, but it is believed that this is a rather remote
menace, and should not be considered as imminent. If such a con-
dition should ever occur it is at least possible that the line could be
so shifted as to avoid the ice from either the Childs Glacier or from the
southwest moraine of Miles Glacier, the face of which is less than 2
miles distant.

Miles Glacier is liable to internal breaks during the melting season,
suddenly freeing enormous volumes of water impounded as lakes in or
near its mass. When this flood is first freed it inundates the entire
river bottom in its vicinity, and has been known to leave a high-water
mark on piers of Miles Glacier Bridge 22 feet above normal water
stage.

From miles 49 to 56, the line follows the west side hill through
Abercromble Canyon to Baird Glacier.! Construction here involved
heavy rockwork in the sides of the cliffs, heavy snowshed work and
a tortuous alignment. The maximum curvature of the road is on
this part of the line, there being one 22°, one 20°, and one 18° curve,
with central angles of 34°, 61°, and 41° respectively, in a single
mile. There are also in this stretch six snowsheds, about 83 per
cent of the total of 4,097 feet on the entire line. There are frequent
and expensive earth and loose rock slides. The slides, however,
should not be considered as a permanent maintenance expense inas-
much as the slopes will undoubtedly come to rest in time, and thus, to
a great extent, eliminate the trouble.

Between miles 56 and 63 the line curves around the foot of Baird
Glacier and crosses it on the toe of the dead moraine. The moraine
is over ancient ice, and is said to have shown no movement within
recent years, but the glacier proper, some distance to the westward
of the line, is understood to have advanced in a northerly direction

L Baird Glacier has been recently named Allen Glacier.
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as much as a fourth of a mile in the past year. Such a movement
would parallel the track, and should, therefore, cause no damage.
The menace from this glazier and the summer thawing of the buried
ice must be taken into cousideration in any estimate of maintenance
cost on this part of the line.

From the end of Baird Glacier moraine to the north end of Tasnuna
River Valley, miles 63 to 86, the line again traverses the river flats,
continuing on the west side of Copper River. The alignment is good
and the grade light. The construction is similar to river bottom
work hereinbefore described. . From miles 62 to 68 some trouble with
floods has been encountered. This has been improved by lifting the
track and providing adequate water openings. At mile 75 the track
lies over some morainic material from Heney Glacier, the foot of
which glacier is over 2 miles to the westward of the line.

Between miles 86 and 101 construction involved rock cliff work of
expensive character and one 400-foot tunnel, with considerable
curvature. This district is also subject to strong winds and heavy
snowslides, besides which it is probably the worst part of the line
for loose rock and earth slides. It was partially due to the slides on
this section that operations were suspended during September and
October of the present year. The rock hillside is very steep, and the
muskeg covering of the sloping benches above is loosened by hard
rains, while the frost serves to start the rock in the cuts which have
been fractured by over-shooting during construction. The slides
cause very expensive maintenance work in the present operation of
the road, but this trouble is sure to grow less in time, and the main-
tenance cost in 10 years should be no more than upoa any ordinary
mountain railroad section.

For the entire distance from the mouth of the Tiekel River to
Chitina, miles 101 to 131, the road is supported on the west side hill,
involving heavy rock work, and, during the first 10 years at least,
high maintenance costs. The rock of the cuttings is of slaty char-
acter, and has been badly shattered by over-shooting during the
construction period. The frequent draws are spanned by frame
trestles, some of which are higch and on sharp curves. In Woods
Canyon the road clings to cliffs where the rock bed slopes toward
the track at about 1% to 1, thereby dumping its frost talus directly
on the roadbed. At miles 103 to 112 and 114, there are short rock
tunnels. The location fits the hill trace very closely.

To summarize, the Copper River & Northwestern Railway is a
well-built, standard-gauge railroad, with 70-pound rail and substan-
tial track structures designed for the heaviest class of traflic. In
general, the curvature does not exceed 14°, and the maximum gradi-
ents do not exceed eight-tenths per cent and nine-tenths per cent
against north and south bound traffic, respectively. The road is
economically located and suitable for the traflic contemplated. With
the elimination of one or two sharp curves, a net train load of 700
tons could be carried either way with suitable equipment.

The country traversed may be divided into three distinet districts
as regards operating conditions. The Copper River delta section
will :ﬁways be expensive to maintain on account of its floods and the
shifting channels of the river. The district in the neighborhood of
Childs, Miles, and Baird Glaciers must be considered as constituting
a more or less remote menace to the continued operation of the road.
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While it is believed that no future movement of the glaciers in this
district will ever render it entirely impossible to operate, such a con-
tingency is at least within the possibility and should be taken into
consideration. Should it occur, it would involve expensive changes
of alignment. The district from mile 60 to Chitina, with its earth
and rock slides, although involving the heaviest maintenance costs
at present, should ultimately become settled and result in a compara-
tively low and uniform upkeep expense.

ghitina to Fairbanks and the Ywukon Rwer—The proposed line
from Chitina northward follows the left or western bank of the
Copper River. The location is held at a considerable distance
above the water in order to avoid the treacherous clay and gravel
banks in the lower river bottom, and construction involves con-
siderable heavy rock work up to the mouth of the Tonsina River
at mile 11 from Chitina. Beyond the mouth of the Tonsina River
the line leaves the Copper River and follows the left or south bank of
the Tonsina on the same character of steep side hills as far as mile 20
from Chitina, where it crosses to the right bank on two 150-foot steel
bridge spans with concrete abutments and pier on rock foundation.
From mile 20 the line trends in a northwesterly direction, following
the upper benches of the Tonsina and Copper River Basins to the
village of Copper Center at mile 48. From mile 30 to 48 the line trav-
erses the gravel second bench of the river at an elevation of some 500
feet above the bottoms. This district is dotted by small lakes, and
presents a rather desolate appearance, with its sparse forest of scrub
spruce, although at Willow Creek, mile 35, there is one of the most
prosperous homesteads on the entire line. There are one or two
homesteads betwen Willow Creek and Copper Center, while at the
latter place there is quite a settlement and one rather successful
attempt at farming.

The Klutina River is crossed at mile 47 on one 200-foot deck span
with concrete abutments on piles. The line lies on the upper valley
bench in order to avoid the clay-gravel slides of the Copper River.
It crosses the Klutina at an elevation of 1,025 feet and requires a
3-mile development to drop down to this crossing on a 1.5 per cent
grade. From this point the line proceeds in a northwesterly direction
to the crossing of the Tazlina River at mile 59. The Tazlina at this
point makes a wide loop, and it is proposed to eliminate the loop by
cutting a new channel and thereby effect the crossing by one bridge,
composed of two 300-foot through steel trusses, with concrete abut-
ments and pier-on-pile foundations. From mile 60 to 107 the line is

ractically straight, running approximately 30° west through a
airly smooth country sparcely covered by scrub spruce and little
other vegetation. The Soil is frozen gravel and earth under the usual
muskeg covering. Where the small streams are crossed patches of
good timber are encountered suitable for ties and other railroad
structures. The west fork of the Gulkana River is crossed at mile
107 on one 150-foot through steel truss and concrete and pile abut-
ments 25 feet high. The climb to the summit begins at mile 108.
The maximum grade of this climb is 1.13 per cent, and this grade is
not exceeded at any part of the line against northbound traffic.
From the summit at mile 130 to mile 140 there is little difference in
elevation. At mile 135 the line follows a chain of lakes known as
the Tangle Lakes, which form the source of the Delta River, and,



RAILWAY ROUTES IN ALASKA. 65

following this river from the summit, the line runs through the Delta
Canyon and on the steep hillsides, involving considerable rockwork.

The location reaches the junction of Delta River and Phelan
Creek at mile 168. From the mouth of Phelan Creek the line hugs
the left or west side of the river, supported on the foothills of the
mountains to mile 210, and from this point proceeds over the gravel
bench of the Tanana River to the mouth of the Little Delta at
mile 260. There is a good opportunity for crossing the Tanana
River at this point, inasmuch as the stream is confined in a compara-
tively narrow channel with a rock bluff approach on the one side and
high sand approach on the other. The crossing can be effected by
two 200-foot steel spans with about 1,200 feet of timber trestle
approach. From the Tanana crossing at mile 260 the line follows
the north bank of the Tanana River and is supported on the sidehill
as far as mile 335. From here on to Fairbanks the line runs upon
the first valley bench through occasional patches of good timber,
and involves little difficulties in the way of railroad construction
beyond the crossing of an occasional slough of the Tanana River.

For operation purposes the entire main line will be divided into
four engine stages—one from Cordova to Chitina, mile 132; the
second from Chitina to mile 59 of the new line; the third from mile 59
over the summit to mile 234; and the fourth from mile 234 to Fair-
banks. Coaling stations, together with an engine house, ash pit,
and turning loop, etc., will be provided at each engine stage. It is
proposed to put good substantial station buildings, with passing
sidings, at intervals of about 7 miles, such buildings to be used for
housing for section gangs until colonization or normal development
of business warrants their use as stations. Water stations will be
installed at intervals of about 21 miles. At Fairbanks adequate shop
facilities will be provided, together with a freight yard, about as now
(%rovided by the Copper River & Northwestern Railway at its

ordova terminal.

There is no data at hand from which a close estimate can be
made of the cost of extending this line into the Yukon, nevertheless,
it is the opinion of the commission that Fairbanks should not be the
final terminus of the main line. It should ultimately, if not imme-
diately, be extended through to some point on the Yukon River.
The data at hand indicates that the best route for such an extension
is by way of the valley of Goldstream, across the Tolovana flats, and
thence over two low divides to the Rapids, which are located about
40 miles below the town of Rampart. This route leaves the Tanana
at Cripple Creek and crosses a divide less than 100 feet in height to
the Goldstream. It then descends the broad, alluvial filled valley of
Goldstream to the Tolovana flats. This part of the line is easy of
construction and would probably require little or no rock work.
The Tolovana flats are crossed in a northwesterly direction in a
distance of about 20 miles. These flats are swampy in places,
heavily timbered, and considerable trestle work will probably be
necessary. At least one bridge will be needed to cross the Tolovana
River. The width of the river is unknown, but probably does not
exceed 100 feet. None of the streams in the flats are of glacial origin,
and there would probably be very little difficulty from floods. Leav-
ing the Tolovana flats, the line climbs over a low pass to an altitude

77393—H. Doc. 1346, 62-3——5
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of about 300 feet in a distance of 3 or 4 miles. It then descends
about 100 feet, and for the next 10 miles follows a low bench to the
north fork of Baker Creek. It follows the valley of Baker Creek to
a pass and climbs to an altitude of about 500 feet. This climb
would probably be made in a distance of 3 or 4 miles. That part
of the line traversing the bench would require almost no rock work,
but a considerable number of trestle crossings. The ascent to the
pass at the head of the north fork may require some rock work,
but the expense of construction would not be heavy. Leaving this
pass, the line follows down Stevens Creek, descending about 400
feet in a distance of 4 or 5 miles. It then climbs to an altitude of
not over 200 feet and, descending the same distance, reaches the
Yukon = iver. The construction work on Stevens Creek would be
inexpensive, though the last 3 miles would involve heavy rock
work.

Although not forming a part of the Cordova-Fairbanks main line,
it is, nevertheless, necessary for the proper operation of this road
to provide a branch line to tap the Nenana coal fields. This can
be done by a line not over 50 miles in length, extending in a south-
westerly direction from the Little Delta crossing of the Tanana
River. This line could be very cheaply constructed, inasmuch as
it lies throughout its length on the level plateau of the Tanana
Valley; but before actually recommending such a branch line explo-
ratory surveys should be made with a view to determining whether
or not the Nenana coal measures underlie the valley of the Delta,
or the valley of the Tanana, at Fairbanks. -Geologists familiar with
the district are of the opinion that this coal might be tapped on
the main line as well as in the district where it now shows an
outcrop. (See p. 73.)

The Kenwicott Branch of the Copper River & Northwestern Rail-
way.—While not a part of the proposed main line from Cordova to
Fawrbanks, as a freight tributary this branch will form a most impor-
tant factor in the success of the through line, and therefore merits
a brief description. The Kennicott Branch of the Copper River &
Northwestern Railway produces virtually the only tonnage now
hauled by that road. This branch extends from Chitina about 64
miles eastwardly to Kennicott, where is located the famous Bonanza
mine.

From Chitina the road passes through a short tunnel coming out
upon the west side hill of the Copper River, and crosses that river
just above the mouth of the Chitina. This crossing, as built, is
feasible for the traffic accommodated, but is of a temporary char-
acter and not as originally designed. It is about 70 feet below the
location level and necessitates a climb on a 3 per cent grade to the
north bank of the Chitina. With the exception of this 3 per cent
_grade there should be no extraordinary expenses in connection with
the operation of the line. The road follows the high bench above
the valley of the Chitina to the Kuskulana River, which is crossed
on a heavy steel bridge in good condition. From the Kuskulana
eastward it runs generally on the slopes of the high benches to
mile 59 from Chitina, where it turns to the northeastward, sup-
ported on the steep hillside just west of and above Kennicott Glacier.
It crosses all streams tributary to the Chitina on good timber struc-
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tures. There are along this line a number of patches of first-class
spruce timber, which will probably form the source of supply for
native ties for the entire line for some years to come. y

Skolai Pass— White River branch.—There is a possible extension of
the Kennicott branch of the Copper River & Northwestern Railway
which may, in the future, make it a most valuable feeder to the port
of Cordova. It is at least possible to extend this line into the White
River country, by way of Skolai Pass, and thus tap most valuable
mineral districts, as well as afford a connection with southeastern
Alaska.

This line was surveyed by an engineer employed by the Copper
River & Northwestern Railway Co., and, while he did not in his report
recommend immediate construction, he states that it is perfectly
feasible to build such a line at a ruling grade not exceeding 3 per
cent. The extension from Kennicott would follow the rim of the
Nazina Canyon on frozen ground, covered by serub spruce, for 10
miles, then, descending into the Nizina bottom at mile 13 from
Kennicott, crosses that river several times in order to avoid expensive
work. At mile 19 the Chitistone River is crossed on pile founda-
tion. KFrom thence to mile 24 the line follows the south side of the
Nizina supported on the base of the mountain. Along this stretch
the country is smooth, involving light construction and very little
maintenance troubles from snow or slides. The Nizina is again
crossed at mile 24 in order to avoid expensive rock cuttings, and
from thence to mile 29 the line follows generally the west bank of
the river, on smooth gravel flats rising with the river. It is necessary
to cross it again to avoid glacial troubles, and then begin a 2 per cent
climb supported on the mountain along the eastern edge and above
the Nizina Glacier. There is no danger of snow slides but very little
timber. From mile 37 to 42 the line follows the south side of Skolai
Lake and Skolai Creek.

Near the foot of a glacier the line crosses to the north bank on
steel trestles, and is at this point 100 feet above the bottom of the
creek. At mile 42 to 43 there is a deep canyon with heavy rockwork
and a short tunnel on a 2 per cent grade. From mile 42 to 46, the
line is supported on the bench at the foot of the mountain slope, in-
volving light construction work. There is a 3 per cent grade through
a deep gorge between miles 46 and 48, involving very difficult construc-
tion; the rock is loose, with unstable slopes. Rockwork here may
run as high as 75,000 cubic yards per mile. From mile 48 to 52 the
line runs over smooth flat slopes of the mountain, involving very light
construction on a 1 per cent grade. There is considerable trestle
work in this stretch. The streams are at times torrential. From
mile 52 to 55, the grade ascends at 2% per cent, and the line follows
the north side of Russell Glacier on steep bluffs with much rockwork
and considerable loose rock slides. Mile 55 is the summit forming
the divide between Skolai and White Rivers; the elevation of this
summit is approximately 4,860 feet. From mile 55 to 57, the line
descends on a 2% per cent grade along the face of cliffs, with heavy
rockwork and difficult to maintain after construction on account of
the rock slides. The line here is about 100 feet above glacier.

From mile 57 to 61 the line circles the shores of Glacier Lake on
very steep slopes involving sharp curvature and expensive work.
This portion of the line would have to be held well al}))ove the high-
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water line of the lake, which is a typical glacial reservoir of the kind
that has caused so many of the washouts on the main line of the.
Copper River & Northwestern Railway. At the time of the recon-
nolssance of this extension, the high-water mark of the lake was 175
feet above the low-water mark, and it was not entirely empty and
was filled with grounded icebergs. It may be possible to obviate the
work between miles 58 and 61 by a tunnel one or two miles in length.
From mile 61 to 64, the line descends on 24 per cent grade between
almost vertical rock walls. Construction work would be extremely
expensive here and would be nearly equal in cost to tunnel work

Beyond this point the character of the country changes entirely, and

the valley of White River opens up to easy and economical con-
struction. No reconnoissance was made for this extension beyoud
mile 64. Were the line ever constructed this far, it would naturally
extend through the valley of the White River and possibly as far as
Haines or Pyramid Harbor, and thus form a very valuable link in the
development of the country. The cost of this line has been roughly
estimated at $8,000,000.

Branch lines to the Bering River coal field.—The Bering River coal
field is located in the mountainous district about 12 miles north of
Controller Bay, 50 miles east of Cordova, and directly south of Martin
River Glacier. The best of the coal probably underlies the hills on
the east and west of Kushtaka Liake. To reach this district from
the Copper River Railroad there are two possible routes, both leaving
the main line at mile 38 from Cordova. One, known as the Katalla
route, follows the Copper River delta to the coast and thence to the
coal fields, a distance of 55 miles, on a water grade. The other,
knewn as the Lake Charlotte route, runs 38 miles direct from the
junction point to the coal district, and involves considerable mountain
work on steep grades.

Bering River coal field branch— Katalla route.—Leaving the main line
at the junction, mile 38, on the west side of the Copper River delta,
the branch line runs approximately south 30° east to Martins Point
at mile 27. Rounding Martins Point it extends generally in a
northeasterly direction to the coal fields. From the junction to mile
10 of the branch the line crosses the gravel floor of the great Copper
River delta. The numerous channels cut in this delta will have to
be spanned by steel or timber structures. The two branches of the
Martin River are crossed at mile 5 and mile 9. This part of the road
will involve approximately the same maintenance difficulties as that
part of the main line which traverses the Copper River delta farther
to the north. From mile 10 to mile 14 the line takes a side hill
support on the mountains, forming the western boundary of the
deltal plain. From mile 14 to mile 20 the line again crosses an drm
of the mud flats and marshes, forming the lower part of the Martin
River delta. From mile 20 the line follows the base of the mountains
and rounds the coastal headland, entering the valley of the Katalla
River. It leaves the side hill at about mile 28, and from this point
to Bering Lake is located in a comparatively level river valley on a
thick, peaty soil. Bering Lake is reached after climbing a low
divide, and is crossed on a pile structure. From this lake to mile
51 the road follows the eastern bank of the Bering River on easy
grades. The entire road to this point involves moderate construc-
tion expense, with the exception, of the stretch crossing the delta of



RATILWAY ROUTES IN ALASKA. 69

the Copper River. From mile 52, however, to the end of the pro-
jected line at the Trout Creek district the line is located on the sides
of the mountains, and construction will involve considerable expense.

In the valley of the Katalla River there is some good spruce and
hemlock timber from which ties and some bridge stock may be
obtained. There is apparently no good rock on the line for heavy
masonry work, but gravel for ballast may be secured along the right
of way.

Wigh the exception of the stretches in the delta country and some
little side hill work on other portions of the line, this branch should
be constructed without great expense. Unfortunately, however,
the commission has not in its possession detailed estimates of quan-
tities from which a reliable approximation of construction costs
can be determined. If constructed, the road could be cheaply
operated on account of its low grades. In no case is there a grade
exceeding 0.87 per cent, and the longest stretch of this grade is only
2 miles.

Bering River coal field branch— Lake Charlotte route.—The Lake Char-
lotte route leaves the main line at mile 38 and extends for 38 miles in
an easterly direction. From the junction to mile 7 the line is on the
upper slopes of the Copper River delta, involving more or less expen-
sive crossings of the numerous channels which cut the gravel floor.
From mile 7 the line begins a climb on the southern side of the
mountains between Miles and Martin River Glaciers, involving
heavy cuttings. At mile 15 the Martin River, a wide glacial stream
with numerous wide channels, is crossed at an elevation of some
260 feet above the sea. From Martin crossing the line again climbs
on the north slopes of the mountains lying just south of Martin
River Glacier, reaching a summit with an approximate elevation of
380 feet at mile 18. From here the line turns southwardly, following
the west shore of Lake Charlotte and the valley of Shepherds Creek,
and descends at a sharp grade to the southern extremity of Kushtaka
Ridge at mile 28. Almost the entire descent is accomplished between
miles 18 and 25, involving a maximum grade of 1.7 per cent against
the expected coal traffic. From mile 28 the line swings to the
northeast, and follows the south and east shores of Kushtaka Lake
to what is known as the Trout Creek district, assumed as the terminus.’

The only unusually expensive construction involved in this branch
is between miles 7 and 25, where it crosses over the divide, involving
considerable rockwork. '

Like the Katalla branch, there is no detailed estimate of quanti-
ties to be moved, and the commission’s estimate can therefore be
considered as approximate only. Before either branch is built it will
be necessary to thoroughly explore the country with a view to
securing the best location, and it is entirely possible that a line may
be secured offering advantages over either of the ones deseribed.

In comparing the two lines. it will be noted that the Lake Charlotte
route is shorter than the Katalla route by some 17 miles. This
advantage, however. is offset by the almost level grades of the Katalla
line as compared with the 1.7 per cent grade against movement of
traffic on the Lake Charlotte line. It should be borne in mind, how-
ever, that in time of war the coal supply from the Bering fields is
liable to be intercepted by an active enemy if the Katalla branch is
adopted. The line is susceptible to attack from the open sea, or
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from landing parties put ashore at Controller Bay, Katalla, or the
mouth of the Copper River. The Lake Charlotte route, on the other
hand, lies behind the hills which skirt the coast, and is some 12 to 15
miles in the interior. It is too far distant inland for naval attack,
and could be easily defended from landing parties.

Matanuska Coal Field Branch via Chitina.—This branch would
leave the main line of the Cordova-Fairbanks route at mile 55 from
Chitina. The line as contemplated extends in a general westerly
direction for a distance of 108 miles to the Chickaloon district of the
Matanuska coal fields. From the junction point to mile 27 of the
branch the line ascends on a 1.64 per cent grade, and crosses a country
comparable to that described on the main line between miles 20 and
55. It follows the bench bordering the south bank of the Tazlina
River to mile 24, where it crosses this river and skirts the north shore
of the lake of the same name to mile 30. It here leaves the shores
of the lake, and again travels on the bench north of the Tazlina River
to mile 55. From mile 27 to 33 the grade is zero. and from mile 33
to 57 the line ascends at a 0.58 per cent grade. The summit, known
as Tahneta Pass, is reached at mile 57. It has an elevation of about
2.900 feet, and extends from mile 57 to mile 66. Leaving the summit,
the line descends into the valley of the Matanuska River, and follows
its north bank to the Chickaloon field at mile 108. The drop from
the pass necessitates a 2.2 per cent ruling grade from mile 71 to mile
87, and 0.76 per cent grade from mile 87 to 108. The maximum of
2.2 per cent would be against the movement of coal from the Mata-
nuska field to Cordova, and would therefore affect operating expenses
adversely. :

- The commission has no estimate of quantities involved in the con-
struction of thisline, nor has it reliable information as to the character
of the country traversed east of Tahneta Pass. From the reports of
exploratory parties putinto the field by the Copper River & Northwest-
ern Railway, it would seem that the expense of construction will be
quite high. About all that is definitely known of this line is that it is
possible to construct it at adverse grades not exceeding 2.5 per cent.
. .Nabesna and Mentasta Pass branches.—The proposed Chitina-
Fairbanks Railroad could be connected by branch lines with the
upper Tanana Valley and with the upper Nabesna Basin. The latter
certainly appears justified in view of the known deposits of copper
and gold. This proposed branch would leave the main line near
mile 85 and would there trend northeast for a distance of some 35
miles, crossing bench lands and involving comparatively simple con-
struction. The Gulkana River would have to be bridged, but so far
as known this would not be expensive. Near mile 35 the line would
reach the valley floor of the upper Copper River and follow the same
to about mile 60, near the mouth of the Slana River. This part of
the line would also be of easy construction, so far as known. The
junction of the proposed lines to the Nabesna and that through the

entasta Pass to the Tanana would be near the mouth of Slana River,
about 62 miles from the main line. The Nabesna branch would here
trend southeasterly, probably following the Natat Creek and ascend-
ing to a pass some 3,400 feet in altitude, which separates the Nabesna
from the Copper River. This pass would be reached at mile 90 from
the main line. It is a broad depression and offers no difficulties of
construction. It is possible that the ascent on the Copper River side
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would require 3 per cent grade, but this can not be determined from
the evidence at Eand. The descent to the Nabesna would be along
the valley of Jack Creek, and here it is believed that the grade would
not exceed 2 per cent, but this, too, can only be determined after loca-
tions and surveys have been made. The Nabesna would be reached
at the mouth of Jack Creek, about mile 110 from the main line of
Fairbanks and Chitina. The evidence at hand indicates that this
110 miles of line could probably be built for between $3 500,000 and
$4,000,000. :

The Mentasta line leaves the Nabesna branch at the mouth of the
Slana and ascends that stream to the pass, which has an altitude of
about 2,800 feet. The ascent is a gradual one, and the grade will
probably be less than 2 per cent. The pass is wide and affords no
difficulties of construction. From the pass the line would descend
to the Tanana at a grade which will probably be less than 2 per cent.
The total length of this branch from the mouth of Slana River to the
Tanana River is about 70 miles, and it probably could be built at a
cost between $2,000,000 and $2,500,000.

Cost of construction.—The commission has, after careful considera-
tion of all available data, supplemented by personal knowledge of the
general character of the country traversed, prepared an estimate of
the cost of the necessary new construction from Chitina to Fairbanks.
This estimate, together with governing characteristics of the road, are
as follows:

Length of entire line, Cordova-Fairbanks, 445 miles; length of new construction,
Chitina-Fairbanks, 313 miles; cost of new construction, Chitina-Fairbanks, $13,971,000;

average cost of new construction per mile, $44,600; maximum grade (northbound),
1.13 per cent; maximum grade (southbound), 1.5 per cent.

The estimated cost and mileage of the various coal branches are as
follows:

‘ Miles of |

| new con- | Cost.
|struction.
Bering coal field, Katalla route 55 |$2,700,000
Bering coal field, Lake Charlotte route 38 | 2,054,000
Matanuska coal field 8,434,000

163

RESOURCES.

Mineral.—The mineral resources tributary to the proposed rail-
way from Cordova to Fairbanks include on the main line some
undeveloped auriferous lodes in the region lying between Cordova and
Chitina; some copper deposits and gold placers in Hanagita Valley and
the Bremner River region; the gold placers of the Chistochina district;
some undeveloped golid-lode deposits in the Alaska Range, and the
gold placer and lode deposits of the lower Tanana Valley. (See P1.1I,
p- 34.)

More important are the resources which will be developed by branch
lines. The Bering River coal field could be made tributary to this
proposed line by a branch. The resources which thus might be made
accessible include the high-grade coals of the Bering River field, and
also the petroleum of the Katalla oil field. These are described in the
account of the routes from Katalla and Controller Bay. (See p. 57.)
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Of these branches, most important is that of the Chitina Valley,
already constructed, which renders accessible an important copper-
- bearing area. If this line were extended over the Skolai Pass it
would tap another copper-bearing area of much importance. (See
p. 48.) It has been proposed to extend a branch line westward to
the Matanuska coal field. The mineral deposits which would be
tributary to this line are described in the account of the Seward-
Fairbanks route. (See pp.87,88.) Another proposed branch would
give access to the gold and lode deposits of the upper Nabesna basin.
The Nenana coal field and Bonnifield placer district could also be
made tributary to this route by a branch line. The mineral resources
of this region are described in the account of the Seward-Fairbanks
route. (See pp. 88, 89.)

" Some discoveries of gold-bearing quartz have been made in the
McKinley Lake region which lies about 8 miles north of the Copper
River Railway at the station Alaganik near mile 21. Considerable
development work has been done in this field, but as yet no gold has
been produced. A number of gold-bearing quartz claims have also
been located along the Copper River near mile 109. Some develop-
ment work has been done on these, but no productive mine has yet
been established. The area bounded on the north by the Chitina and
on the west by the Copper River, and on the south by the Bremner
River, has also been found to be mineralized. In the southern part
of this belt some gold placers have been developed, notably in the
basin of Bremner River. Several copper prospects have been opened
up and in the vicinity of Taral in the nortﬁern part of this belt. Some
of these give promise of containing workable ore bodies.

The most important mining developments in the interior Copper
River basin are those of the I%otsina—Chitina copper belt. This belt
stretches eastward from the Kotsina River basin to the headwater
region of the Nizina, a tributary of the Chitina. Many discoveries of
copper ore have been made in this belt, which has a length of over
100 miles and ranges from 5 to 10 miles in width. Up to the time of
the completion of the Copper River Railroad in 1911, transportation
into this field was both difficult and very expensive. For this reason
the amount of mining accomplished has been comparatively small,
though copper has been known to be in this field for upward of 15
years. The ores are chiefly sulphides with some native copper.

The one productive mine in this field is the Kennicott-Bonanza,
located near the eastern end of the belt and about 200 miles from
Cordova, and is the terminal of the Copper River & Northwestern
Railway. The geologic conditions at this mine repeat themselves at
many other places in the copper-bearing belt, and therefore the out-
look for the discovery of other workable ore bodies is very favorable.
Several such discoveries have been made, but in only a few cases has
the development gone far enough to permit of an actual estimate of
ore tonnage. None of these properties have yet been reached by
spurs of the railroad, so that no ore has been shipped from them.
The outlook for a large copper production from this field is favorable.

The Nizina placer district, which lies in the upper Chitina Basin,
was discovered in 1902. The known area of gold-bearing gravel is
not large, but the fact that water is available for cheap mining has
permitted the development of parts of this district on a considerable
scale. In 1912 four hydraulic plants were operated in the Nizina
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district. Some discoveries of auriferous quartz have been made in
this same region, but these prospects are as yet undeveloped.

Fifteen miles north of Chitina the proposed railway to Fairbanks
will enter a region deeply buried in gravel silt and clay. This stretches
northward for about 100 miles to the foothills of the Alaska Range,
There seems to be no promise that this part of the basin will yield
any mineral resources, though it is possible that lignitic coal may
oceur in places under a heavy gravel cover. This is purely an infer~
ence from incomplete geologic ﬁata, and even if 'foun(f the coal might
be too deep to mine profitably. From the foothills northward
through Isabel Pass and down Delta River, the proposed railroad
route traverses a region of some mineral promise, though no discov-
eries of importance have been made in this part of the field. Where
the railroad enters the southern foothills of the Alaska Range it
passes about 20 miles west of the Chistochina placer district. This
district has been under development for the past 10 years and has
produced gold to the value of about $1,600,000. It is a field where
the cost of mining has been very high, because of the expense of
hauling in supplies and equipment from the coast, some 300 miles
distant. With the reduction of cost of operation this field would
probably develop on a much larger scale than at present. A few
auriferous lode discoveries have been made in this district, but are
undeveloped.

Similar conditions to the above prevail in the Valdez Creek mining
district, which lies about 75 miles west of the proposed railway route,
The gold-bearing area of this district is not large, and operations
have not been very extensive. It appears that there are possibilities
of reducing costs by the installation of larger mining plants, and this
undoubtedly would be done if the cost of transportation were reduced,
It has been reported that a copper deposit has been found in this
same region, but details in regard to it are lacking.

The plan for a railroad through the Copper River Basin also con-~
templates a branch line to the headwater region of the Nabesna. The
Nabesna district contains both gold and copper deposits. Several
years ago a small gold quartz mine was opened up in this district, but
the high cost of operation prevented economic development. Some
promising copper-bearing deposits occur in this field, which would
undoubtedly be exploited if cheap transportation could be obtained.

A plan has also been suggested for projecting a railroad from the
Nabesna branch through Mentasta Pass to the Tanana River. Little
is known about the mineral resources of the region that would be
traversed by this line. Some silver-lead ores are known to occur,
but the extent of the deposits has not been determined.

Beyond the Isabel Pass the route enters the lower Tanana Basin, and
at Fairbanks reaches the most important placer camp in Alaska and
also one of promise for lode mining. The mineral resources of the
Tanana have been set forth in the description of the Haines-Fairbanks

“route (see pp. 47 to 51), and it need only be repeated here that the
district has produced gold to the value of $53,000,000, of which
$4,300,000 is to be credited to the year 1912.

The Nenana coal fields lying in the northern part of the Tanana
Valley could be made tributary to the Cordova-Fairbanks route by
branch lines on water grade. The nearest known coal is about 25 miles
distant from the through route. It should be noted that there may
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be an eastern extension of the Nenana coal field, lying much nearer
the main line, which has not been discovered because of the heavy
gravel cover which mantles much of the district. (See pp. 88,89.)

Water power.—Water powers oceur at a number of localities along
the proposed route, but are practically undeveloped. They are par-
ticularly abundant in the lower and mountainous portion of the road
comprising that part of the district lying between Cordova and
Chitina and including the Kennicott branch. There are also some
water powers on the two slopes of the Alaska Range. The rainfall in
the interior is much less than near the coast, and it is also question-
able whether any of these powers would be available for more than
three or four months in the year.

Timber—The lowlands stretching eastward from Cordova to the
Copper River Delta are in part timbered. Timber is not very abun-
dant and occurs in isolated tracts. The largest trees in this part of
the district are not over 2 or 3 feet in diameter. The forests are
chiefly of spruce and hemlock, and timber extends to an altitude of
about 3,000 feet, but that useful for commercial purposes is chiefly in
the lowland. There is no timber between the Copper River Delta
and the mouth of the Tiekel. The only exception is some scrub spruce
at a few localities and a growth of stunted cottonwood which occurs
on some of the islands in the river and adjacent flats.

Above the Tiekel spruce timber occurs sparingly along the lower
slopes of the valley, lgut there is none of it of any value until the
mouth of the Chitina is approached. There is some excellent
timber along the west side of the Copper River near Chitina, where
trees up to 2 feet in diameter occur. A small growth is found at
various places along the Copper River and its tributaries, but this
heavy timber all occurs in the valley bottoms of the lar%er streams.
The aggregate areas of good forest is small. The so-called Copper
River plateau, which stretches northward from the coast range to
the foot of the Alaska Range, is covered with stunted spruce,
together with some white birch and cottonwood. On the slopes of
the valleys which traverse this region some better spruce timber is
found, but occurs only in small quantities. Fairly good timber
occurs along the southern foothills of the Alaska Range, where trees
from 12 to 18 inches in diameter are found. There is some good
timber on the Tanana, which has already been described. (See

25y
P From Chitina eastward the Kennitcott extension of the railway
traverses a gravel bench standing 300 to 500 feet above the river
level, and this is covered with a similar type of vegetation to that of
the Copper River plateau. The trees are mostly stunted and have
no value except for fuel. There are some patches of good timber in
the river bottoms along the Lakina and other streams.

Agricultural—There are practically no agricultural lands along
the Copper River route between Cordova and Chitina. That part
of the Copper River basin which is above Chitina includes in the
aggregate considerable land which has some value for agriculture.
This land is, however, confined to the river bottoms and adjacent
slopes of the larger rivers. Such lands are found on the Tonsina, at
Copper Center, at Gulkana, and Gakona, also on tributaries of the
Chitina, as well as in other valleys.
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Some successful farming has been carried on on the bench lands
lying above the river bottom. This is notably true at Copper Center
and at Willow Creek. The information at hand, however, indicates
that the high bench lands, such as those which are found along the
northern side of the Chitina Valley and stretch westward from the
Copper River, there comprising the so-called plateau region, are not
of any agricultural importance. On these lands the timber is usually
stunted, and there is comparatively little grass land. It should be
noted, however, that where the moss and trees are burned off the
ground thaws, and it is possible that in course of time such action
will bring about conditions by which grass and other vegetation can
be induced to grow. It is not impossible that some agricultural use
may be found for these extensive tracts of land, which comprise
many thousands of square miles; but for the purpose of the present
discussion they will not be included in the agricultural lands of
Alaska. There are some good grass lands in the headwaters of the
Copper River, which Wou%d be opened up by branch lines already
described.

While the total area of the arable land within the Copper River
basin is not inconsiderable, yet this Province as a whole can not be
considered an agricultural region comparable with that of the Susitna,
Tanana, and parts of the Kuskokwim Basin. Beyond the Alaska
Range the Cordova-Fairbanks route traverses the fertile Tanana
Valley, whose agricultural resources have already been discussed in
the description of the Haines-Fairbanks route. (See p. 52.)

VaLpEz-FAIRBANKS ROUTE.

DESCRIPTION OF LINE.
(See PlIs. 5, 6, and 18, Pt. IIL.)

The town of Valdez lies at the head of Valdez Arm, a branch of
Prince William Sound, and is built on the delta of the Valdez Glacier,
the glacier being about five miles to the northeast.

It has a population of 1,500, including those on the military
reservation adjacent to the town, and is well laid out. It has sub-
stantial buildings, is provided with hotels, stores, a bank, a tele-
phone system, two daily newspapers, and is connected by cable
with outside points and by telegraph with the interior. It is well

rovided with municipal improvements for a town of its size, and
1s the headquarters of the Alaska Road Commission. The harbor
is elsewhere described in this report. (See p. 101.)

As located, Valdez is subject to occasional disastrous floods by
the change in the channels of the glacial delta. It is located here
by reason of the fact that the trail to the interior in 1898 led over the
Valdez Glacier, and in the earliest rush of prospectors the camp
was at this place. Later, when the Fairbanks district became
known, the present road, then a trail, was establishad, with this
as its coast terminus. Expansion on this gravel flat will give increas-
ing difficulty as the town grows. The shores of the bay are precipi-
tous and very high and offer few places for development for com-
merical purposes. In addition to the present town and the space
mmediately adjacent, a town site, called Port Valdez, has been
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laid out at the mouth of Mineral Creek, about four miles below Valdez
on the north shore of the harbor. This town site has been patented,
except a small area, and offers a favorable location for commerical
deve]lopment and town-site purposes.

Several railroad projects to the interior were based on Valdez as
the coast terminal. The Copper River & Northwestern Railway
Co. projected a road beginning at the town site called Port Valdez.
Practically a third of the grading was completed between Port Valdez
and Valdez, but no other work was done from Valdez north until
reaching Keystone Canyon. Through Keystone Canyon about 25
per cent of the necessary grading was completed, including 100 feet
of tunnel work, but no work was undertaken beyond this canyon.

The Valdez-Yukon Railroad had its terminal about one mile west
of Valdez, and for a distance of several miles up Lowe River grading
was completed, but nothing was done beyond the mouth of Keystone
Can%on. The present military road generally follows the grade of
this line.

A third railroad, called the Alaska Home Railroad, did some
grading at various places as far as Keystone Canyon. In addition
to these, two other companies made filings but did no work.

There are two practicable routes by which a railroad can be con-
structed into the interior from Valdez: One via Marshall Pass, and
the other via Thompson Pass. These routes are identical for a
distance of about 27 miles, extending up the Lowe River Valley
as far as Heiden Canyon.

From here one route leads on through Marshall Pass, and down
the Tasnuna River to its junction with the Copper River, connecting
with the Copper River Railway about 54 miles from Valdez and 87
miles on that line from Cordova.

The other route crosses Thompson Pass, and a minor summit at
Erlllestine Pass, reaching the Copper River valley 100 miles from
Valdez.

The projected route from Valdez crosses the delta plain above the
town, which is covered with the usual gravel overwash. This cross-
ing would require some trestle work which should be high enough to
prevent the gravel deposits from reaching the track level. The
route follows the valley of the Lowe River through Keystone Canyon;
no construction difficulties present themselves, and the grade is
about 1 per cent. A location has been suggested at a higher eleva-
tion along the mountain sides in order to avoid the construction
through the canyon. It is believed, however, that this would be
impracticable, as the crossings of the numerous deep ravines would
present greater difficulties.

In Keystone Canyon two short tunnels and a bridge of 200-foot
span would be required. From here to the summit of Marshall Pass
a location is practicable with a ruling grade of 3 per cent.

The commission did not traverse the route over Marshall Pass,
but obtained a good view from a high prominence; the pass seems to
present no difficulties of construction. The commission had with
them Mr. Henry Deyo, the engineer who originally located this line;
he gives the elevation of the pass 1,756 feet, and states that the line
is practicable, presenting no difficulties except two extensive trestles
and one bridge. In the pass the construction of about 1,000 feet of
tunnel might be desirable to effect a saving of about a half mile of
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heavy work with sharp curvature. The descent to Copper River
could be effected with a ruling grade of 2.5 per cent.

The estimated cost of construction from Valdez to junction with
the Copper River Railroad via Marshall Pass is $3,121,000.

The Thompson Pass route leaves the Marshall Pass location about
3 miles west of the latter pass, turning westward with a loop 6
miles long and a ruling grade of 3 per cent to develop the elevation
on which to cross this divide, which has an elevation of about 2,750
feet.

In crossing this pass two tunnel projects were considered, one
980 feet long, saving 150 feet in elevation, and the other 4,000 feet
long, saving 350 feet in elevation. It is possible that a tunnel at a
lower elevation would reduce the approach grades. The rock is
graywacke interbedded with some slate.

he topography from Thompson Pass to Beaver Dam is rugged

in character. The location contemplates sidehill support from the

headwaters of Tsina River following the right bank of the river to a

oint about the middle of the Tsina Canyon, there crossing to the
eft bank on 250-foot steel bridge. ;

This river is a typical glacial-fed stream with wide gravel bottom
and changing channels. The valley walls rise very abruptly and at
this point converge in a tortuous canyon 2 miles in length, with
vertical walls 100 feet high. From this canyon to Beaver Dam there
is good support for a railroad, although the hills are steep.

About 5 miles beyond Beaver Dam the location crosses Stewart
Creek, requiring heavy work in the canyon, and from this point
starts a rising grade, 1.6 per cent, to a low pass at Ernestine. Where
Stewart Creek joins the Tiekhel that river turns abruptly to the
eastward, and suggests a possible route to the Copper River through
the Tiekhel Valley. This valley has never been surveyed, but infor-
mation indicates that the entire valley is extremely rugged. This
was confirmed by a view the Commission obtained later of the valley
from the Copper River, where it emerges from a steep walled canyon.

In the ascent to Ernestine Pass the route follows the left bank of
the river with a ruling grade of 1.6 per cent. From Ernestine on the
topography is very rugged, and the location follows Mosquito Creek
with a ruling grade of 1 per cent.

From Trout Creek to the Copper River the route follows in general
the location of the Government wagon road, and from Copper Center
the same route to Fairbanks is followed that is elsewhere described
in this report. (See p. 64.)

The maximum gra(ﬂ, northbound and southbound is 3 per cent.

Cost of construction.—Estimate of cost, together with governing
characteristics of the road, are as follows:

Length of entire line, Valdez-Fairbanks,...................... miles. . 380
Costioconstruction ot fentive s limer oM & ol iy s L Fi o onad o S $18, 545, 000

Average cost of construction per mile of track...... ..o oiiiio.. 48, 800
Maximum grade (northbound)............... <..percent.. 3
Maximum grade (southbound).................... ....Dper cent. . 3
M A I e VA TIe s S R e s G o e e T S 16°

RESOURCES.

Mineral.—The mineral resources of the Valdez-Fairbanks line
include the gold and copper deposits of the region close to tidewater
which would be little affected by railroad construction, some unde-
veloped auriferous deposits lying between Valdez and the Copper
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River, the copper deposits of the Copper River Basin, and the gold
deposits of the Chistochina district, as well as the gold deposits of the
Tanana Basin. The copper and gold bearing lodes of the Nabesna
region and the gold placers of the Valdez Creek district could also be
made tributary by branch lines. (See Pl. II, p. 34.)
~ The Valdez mining district embraces an illl-)deﬁned area tributary
to Port Valdez, and includes both gold and copper lode deposits.
Much work has been done on a number of the claims in this district,
and one gold mine has been on a productive basis for several years.
Most of this district lies north of Port Valdez and it would not be
affected by railroad construction. These resources, however, are
important inasmuch as they would affect the prosperity of the pro-
posed coastal terminal at Valdez.

There is some evidence that the auriferous zone in which the Valdez
mines are located stretches eastward toward the Copper River. If
this proves to be the case, there is strong probability that with the
development incidental to railway construction over either Marshall
or Thompson Pass, that mining would be undertaken.

Gold lode prospects are reported from the following localities: In
the upper part of the Tasnuna Valley, which would be traversed by
the Mgu'shall Pass route, and near the Beaver Dam Road House, and
in the Tiekhel region, both on the Thompson Pass route. None of
these prospects have been sufficiently developed to prove their com-
mercial importance. There has also been a little placer mining on
streams tributary to the upper part of Tonsina River.

So far as known the above-described mineral deposits are the only
ones lying on the Valdez-Fairbanks route between tidewater and
Copper River. The mineral deposits of the Copper River region are
described in the account of the Cordova-Fairbanks routes (see p. 71)
and of the Tanana Valley in the account of the Haines-Fairbanks
route. (See p. 48.)

Water powers.—There are many undeveloped water powers on the
coastal side of the mountains along these proposed railway routes:
The abundant rainfall and topography is favorable to power develop-
ment. The same may be said of the Copper River side of the divide,
though here the precipitation is less. }I)‘here are no power develop-
ments in this region except a few small ones in the vicinity of Valdez.

Timber.—There is some fairly good timber in the Lowe River flat,
but this probably is only of value for local use. The timber line in
the Lowe River Valley and around Port Valdez is from 1,500 to 2,000
feet above tidewater.

The timber between Keystone Canyon and Marshall and Thompson
Passes for the most part is a scrub spruce with some cottonwood.
There is practically no timber in this region above the altitude of
2,000 feet. The Tasnuna Valley is fairly well timbered up to an
altitude of 1,500 feet, and in favored localities trees reach a diameter of
18 inches. The timber between Thompson Pass and Copper River is
scant, and trees exceeding 12 inches in diameter are found only in a
few favored localities. Locally, however, there are small tracts
having a fairly good stand of timber, with trees from 16 to 18 inches in
diameter.

Agriculture—The region tributary to Port Valdez seems to possess
but little agricultural value. There are, however, some good gardens
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i the vicinity of Valdez. The Lowe River Valley floor between
Keystone Canyon and the flats where timber has been burned off is
covered with a good growth of grass. The aggregate of agricultural
lands in this region is small, and the climatic conditions are unfavor-
able to farming. The same general conditions hold in the region
lying between the Keystone Canyon and Copper River, both via the
Marshall and Thompson Pass routes. There 1s, however, some good
grass land, and the regions covered with heavy timber, such as that
near Tiekhel, could undoubtedly be used for farming. The agricul-
tural resources of the Copper River region are described in the account
of the Cordova-Fairbanks route (see pp. 74, 75), and of the Tanana
Valley in the description of the Haines-Fairbanks route. (See p. 52.)

SEWARD-FAIRBANKS ROUTE.
DESCRIPTION OF LINE.
(See Pls. 11 to 15 inclusive, and P1. 19, Pt. II.)

The Alaska Northern Railway has its terminus in Resurrection
Bay at the town of Seward. The bay is a large ice-free harbor having
sufficient shore line in the vicinity of the present town to enable
development in a terminal port, the most serious objection to which
is the great depth of water, making anchorage difficult. (See p. 103.)
The town is well laid out, well developed, and has been recently
incorporated. It is well provided with municipal improvements for
a town of its size. It has a bank, a telephone system, a daily news-
paper, hotels, and good stores, and cable communication with the
outside. There is enough space for the development of the necessary
terminal structures and about half a square mile immediately adja-
cent for the accompanying town, with plenty of room for commercial
growth to the northward.

The Alaska Northern Railway Company has provided only tem-
porary structures for sheds, storehouse, and shops, but has a good
office building. It also owns the only dock at Seward, which extends
out to 25 feet of water at low tide. From this dock the railroad starts,
and runs through the town near the shore, until the head of the bay is
reached, where it enters a heavily timbered flat stretching northward.

The railroad is single track, standard gauge, and has been con-
structed for a distance of 71.6 miles northward from the town of
Seward, where it reaches Kern Creek on the north shore of Turnagain
Arm, a branch of Cook Inlet. There are two summits, the lower one
at mile 11 and the higher at mile 45. The ruling grade against
southbound traffic (2.2 per cent) is on the approach from the north-
eastward near mile 45; the maximum curvature is 14°.

Starting at Seward the line runs approximately at level grade for
a distance of 7 miles through the bottom lands previously men-
tioned. Construction work in this stretch was light, there being one
long trestle over salt sloughs and meadows. At about mile 7 the
climb begins, and there is no difficult construction to the summit at
mile 11. The grade, however, is heavy, the maximum being 2.2
per cent, and there are numerous curves of 10° with some 12°. The
elevation at this summit is 700 feet. Near the summit is a four-
story trestle on a sharp curve.



80 RAILWAY ROUTES IN ALASKA.

At mile 14, Snow River, a glacial stream, is crossed by a 900-foot
trestle about 30 feet high, part of which is on a 10° curve. Trouble
at this point occurs frequently; recently six bents were taken out by
drift; a steel bridge wil(} ultimately be required. From this crossing
the road follows the valley bottom on a slightly falling grade for
about 3 miles, and occasionally the track is inundated. From mile
18 to mile 23.5 the road skirts the east shore of Kenai Lake, which
forms an important transportation route for several mining proper-
ties to the westward. The level of this lake is subject to a variation
of several feet during seasonal changes. Construction in this section
was easy, but there are numerous 10° and 12° curves. From mile 26
to mile 34 the road skirts the shores of Trail Lake, the crossing from
the western to the eastern shore being effected at mile 29.5 by 300
feet of trestle.

At mile 34 the climb begins to the second sun.mit, the road fol-
lowing Trail Creek. Troubles frequently occur fron. floods at points
in this stretch, and it will be necessary to elevate vhe track from
2 to 4 feet throughout this bottom for a distance of several
miles; at mile 40 particularly there have been several troublesome
washouts during rains or prolonged hot spells. At about mile 40
there is a wye, and at this point begins the steep climb to the main
Kenai summit, the ruling grade of this approacﬁ being about 2 per
cent. The heavy rockwork begins at about mile 43 and at about
this same point the section is entered where snows give the most
trouble. The railroad has not been operating in the winter seasons,
but it is stated that the smow here never exceeds about 5 feet,
except in slides and drifts. Winds are high, however, in winter, but
the snowfall is comparatively light and would not give serious trouble.

At mile 45 the main divide of the Kenai Mountains is reached at
an elevation of 1,065 feet, and the descent begins with a grade of
2 per cent; at mile 48 the first tunnel is reached. At the southern
end of this tunnel a snow shed of at least 200 feet in length would
be required for winter operation.

After passing through this tunnel the descent into the valley of
Placer River begins, and in this descent about 2 miles of track are
constructed along two reverse horseshoe curves and one complete
loop. One of these curves is on a four-deck trestle 1,350 feet long,
and there are three other trestles containing Howe truss timber
spans. The highest trestle is built on a 14-degree curve and at the
steepest grade (2.2 per cent).

Just before reaching mile 52 the gorge of the Placer River is en-
tered, and the road encounters the heaviest of its construction
work. There are six tunnels of a total length of over 3,000 feet within
a distance of 4,500 feet.

This reach of 4 miles is the stretch of the road that limits the
southbound traffic. It contains the heaviest grades, the stiffest
curves, and several structures which would be most difficult and
expensive to replace in case of accident. This location seems to
have been ill advised. It appears to the commission from what was
seen during its brief inspection that the location should have been
carried from some point near the tunnel at mile 48, along the
west wall of the valley with sidehill support, instead of being thrown
out into the valley and developed largely on trestles with heavy
grades and excessive curvature. It would by this suggested location
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have reached its present grade at about mile 57 or 58 without exces-
sive curvature, on a grade possibly as low as 1.1 to 1.2 per cent;
and probably would have entirely avoided the expensive tunneling
work about 3 miles down the valley, as its support here would
lie above the steep walls of the canyon. Some snowshed construc-
tion would doubtless have been required, and possibly some steel
trestles to span the few draws crossed. It is thought that the total
expense of construction would probably have been much less than
along the line actually adopted, and the costs of operation and
maintenance greatly less. It is believed that a survey would show
an economy in abandoning the present location along this stretch in
favor of the one suggested at some time in the future when traflic
has assumed sufficient proportions to warrant it.

T'rom mile 52 to the head of Turnagain Arm at mile 61 the road
lies along the wvalley bottom of Placer River, a glacial stream, the
crossing of the river being effected on a high trestle near mile 53.
This valley bottom, from a half a mile to a mile wide in some places,
is covered with the usual glacial overwash. The river breaks up
into numerous small streams which change their beds continually,
with resultant damage to the track. The principal troubles are con-
centrated in 3 miles, from 54 to 57, where this floor is crossed in front
of two glaciers. It should be noted that considerable of this difficulty
would also be removed by the relocation previously suggested.

From miles 61 to 71.6 (the present terminus, Kern Creek) the line
skirts the northern shore of Turnagain Arm, with side hill support
along the foot of the steep mountains which border this shore. The
construction presented no unusual difficulties except the expense of
steep side hill cuts in rock. In crossing the bottom of Twentymile
River, at the end of Turnagain Arm, it was necessary to construct
and maintain a system of spur dikes to protect the bank from damage
by reason of the excessive tides which carry ice in winter. It is also
probable that a steel span will be found advisable for this crossing.
At Kern Creek, the present terminus, connections with the Susitna
and Kern Creek are now made by launch.

The track is laid on native ties, which appear to be in very fair
condition although in place over seven years, and the company has
a great number of these ties at various points along its present track.
For the first 16 miles out of Seward 56-pound rails are used. The
remainder of the track has 60-pound rails, and there is a small amount
of this latter rail not yet placed in the track. In general, the align-
ment of the road is fair, considering the character of the country and
the business anticipated at the time of construction; much of it,
however, could be improved at no considerable expense. Generally,
with the exception of the 10 miles in Placer River Valley, the location
. is good for the character of traffic anticipated. Some of the side hill
cuts have not sufficient width for good support, and some of the
timber structures would doubtless require early and considerable
repair if subjected to traffic with full equipment. The company now
seldom operates except with a light gasoline car carrying passengers,
high-class freight, and express business, and this only in summer.
The heavy equipment is only used occasionally when required to
carry in a heavy piece of machinery for some mine development.

77393—H. Doc. 1346, 62-3—6



82 'RAILWAY ROUTES IN ALASEA.

Kern Creek- Fairbanks extension.—Starting from Kern Creek in a
gasoline launch, the Commission examined the north shore of Turn-
again Arm to a point where the proposed extension of the Alaska
Northern leaves this arm and turns to the northward. This shore is
bold, and the road would be held at the foot of the hills on a practi-
cally level grade with a series of cuts and fills. Several small valleys
are crossed. The right of way has been cleared for a considerable
distance beyond Kern Creek, and possibly as much as 2 miles of
grading has been almost completed; these 2 miles, however, not being
1n a continuous stretch, but extending along the arm as far as Rain-
bow Creek. Construction throughout this stretch of about 30 miles
would present no difficulty except the preponderance of heavy rock
excavation in the work of grading. Considerable protection in the
way of snow sheds would also be required. Work on this section
would be facilitated, as the location is parallel to and hugs closely a
water transportation route open to the sea for half the year.

It has been suggested that Turnagain Arm might be crossed by a
bridge between Sniper and Bird points, with a view to locating a line
across the Kenai Mountains by Moose Pass, Johnson Creek, or Quartz
Creek. At the point suggested for this bridge Turnagain Arm is about
2 miles wide and the water is shoal. This arm, however, has an enor-
mous tide, and for half the year is filled with ice floes, which it is
believed make this suggested crossing impracticable. If any of these
alternate routes over the Kenai Mountains were selected Sunrise
Creek would have to be reached by a circuit around the east end of
the arm. The routes may present advantage as to southbound grades
over the present location of the Alaska Northern, but the mileage
would be greater, and the principal difficulty as to grades in the exist-
ing line it is believed can be removed at much less expense by the
relocation suggested.

Another suggestion has been made to carry the road over the Kenai
Mountains to Port Welles in Portage Bay, on the west side of Prince
William Sound. This is a shorter route to tidewater, but the diffi-
culties of construction through the pass occupied by the Portage
Glacier probably remove it from consideration, and information at
hand indicates that Port Welles is an inferior harbor.

The projected location leaves Turnagain Arm at about mile 30
(from Kern Creek), turns northwardly and proceeds along the east
shore of Knik Arm on the gently rolling gravel bench at an elevation
of between 200 feet and 300 feet above sea level to the head of the arm,
which is reached at mile 77 (from Kern Creek). In this stretch the
location crosses six or seven streams of considerable size, of which the
Yukla is the largest. Construction throughout this stretch would
be comparatively easy. It is possible that one or more steel spans
would be required in crossing the delta of the Knik and Matanuska
Rivers at about mile 73. Near the western end of this crossing would
be located the junction between the Matanuska Branch and the main
line up the Sustina Valley. At mile 45 the location would pass about
7 miles east of Knik Harbor (sometimes called Ship Creek), a bight
on the east shore of Knik Arm, which offers a safe anchorage at all
tides during the six months of summer season. The plans of the
Alaska Northern contemplate developing this harbor into a terminal
for use during the summer months, from about May 1 to October 31,
in order to save the rail haul of 115 miles across the Kenai Mountains.
(See p. 104.) b
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The Commission had no opportunity to observe any more of the
location of the Alaska Northern Railroad than has been described to
this point. Horses and pack transportation were taken at Knik
and the Commission proceeded inland about 40 miles over the Willow
Creek Road which reaches the headwaters of one of the tributaries of
the Little Susitna River. Good views were had of the lower portions
of the Matanuska and Knik Valleys. Plans and profiles were
obtained from the company, and considerable detailed information
was obtained from the engineers of the company, one of whom had
been over the Broad Pass extension and in the Matanuska field.
The territory north of Broad Pass is also known to one member of
the commission.

From the junction at the head of Knik Arm, the line to Fairbanks
as located would proceed westwardly, crossing the Little Susitna River
at about mile 94, and would ascend the broad valley of the Susitna.
This part of the line traverses a broad gravel bench offering no diffi-
culties of construction. The grade is held near the foot of the eastern
slope of the valley and would be at elevation between 300 and 500
feet until the canyon section of the Susitna is reached at about mile
173. Several streams of considerable size are crossed. The largest
of these is the Talkeetna, crossed at about mile 228. No data is at
hand as to the discharge of this river, but the area drained by it would
indicate the necessity of bridging it.

Reconnoissances were run by the Alaska Northern reaching Broad
Pass by ascending the Chulitna River, which flows into the Susitna
from the west at about mile 150, but the Chulitna Canyon was found
more difficult than the Susitna, involving about 25 miles of very heavy
construction. This route would save one summit (Chulitna Pass)
and a location survey might justify its selection.

The adopted location ascends the Susitna, following the east wall
of the canyon from mile 178 to Indian Creek at about mile 197. This
stretch of 19 miles is supported on the sidehills whose slopes are not
excessive, though at places construction cost would be heavy. A
steel bridge would be required to cross the Susitna at mile 195. The
location then ascends Indian Creek, reaches the Chulitna over a minor
summit (Chulitna Pass), and ascends that stream to Broad Pass at
about mile 248. Data on this section of the location are not precise,
but the construction would probably not be heavy except in short
stretches, and it is reported that a location can be obtained with 1.5
per cent as the maximum grade and without excessive curvature.

Broad Pass (elevation about 2,800 feet) is a mountain gap from 6
to 8 miles wide and through it the headwaters of the Nenana are
reached. The river is descended on a grade reported not to exceed
about 1.5 per cent and with no difficult construction excepting
through a narrow rocky canyon above the mouth of Healy Creek.
Below this canyon the valley broadens out until it finally merges into
the broad flats of the Tanana lowlands at about mile 313. The
Tanana River is reached at about mile 340 and might be crossed here
and the north bank followed to Chena and Fairbanks. The location
surveys, however, followed the south bank to Chena at mile 382
(454 miles from Seward). This construction offers no difficulties,
excepting the bridge across the Tanana, the best location for which
can not be determined without a survey.

The estimates for this line include the bridging of the Tanana and
the extension to Fairbanks. (See p. 109.)
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Matanuska branch.—The best known part of the Matanuska coal
field is about 40 miles up that valley above the junction point (at
about mile 77 of the location). Coal and other mineral resources are
known, however, to lie beyond this point but within 25 miles. Con-
struction of the 40 miles to Chickaloon would be comparatively easy.
Grades would be practically all one way, and could be held at about
§ per cent maximum without excessive curvature.

It has been suggested that the Tanana Valley be reached b
abandoning the Susitna route and extending the Matanuska brancﬁ
through Tahneta Pass (about 2,950 feet high), traversing the Copper
River Valley by descending the Tazlina and ascending the Gulkana,
via the proposed Matanuska branch of the Cordova-Fairbanks route
(see p. 70), following a route elsewhere described in this report.

Kuskokwim extension.—The Susitna Valley offers a solution of the
problem of providing transportation for the Kuskokwim Valley, and
the Innoko-Iditarod district. Leaving the location already made by
the Alaska Northern in its proposed Fairbanks extension, at about
the point where it crosses Willow Creek (187 miles from Seward),
this projected line would cross the broad Susitna Valley to the
confluence of the Skwentna and Yentna Rivers, which would be
reached at about 42 miles from the junction. The construction of
this stretch would not be attended with any difficulties, but a steel
bridge would be required to cross the Susitna and probably another
to cross the Yentna. This Susitna crossing would give a connection
with the navigable waters of that river about 40 miles above its
entrance with Cook Inlet.

The location would then follow the north bank of the Skwentna,
and Happy River, a tributary to Rainy Pass (elevation about 2,900
feet), which would be reached at about mile 120 from the junction.
This construction would be expensive, there being several canyons
in the rivers, but it seems to be feasible to obtain a location with a
maximum grade of 2.0 per cent to the summit. No location surveys
have been made of this route, but it has been traversed by one
member of the commission.

It is possible that a location survey would develop an easier route
across this summit by using Portage Creek for the ascent from the
Skwentna River, and by using Hartman River for the descent to
the Kuskokwim. This seems improbable, as the mileage would be
increased, and from the meager data at hand it would appear that
a long tunnel would be required to avoid heavier grades at the
summit. It is mentioned here, however, as a possibility.

Rainy Pass marks the divide between the Susitna and Kuskokwim
basins, if ascent is made via Happy River, and from this pass the
descent into the latter valley would be made via Dalzell Creek,
and the south fork of the Kuskokwim, with some heavy construction
and grades probably not exceeding about 2.0 per cent. The heavy
descent would end at about mile 150 from the junction, where the
broad gently rolling uplands are reached.

From here to McGrath (79 miles farther, and 416 miles from Sew-
ard), on the navigable waters of the Kuskokwim, construction would
not be difficult and grades would be light, though some swampy land
would be traversed.

McGrath is not far from Ophir, which lies across a low divide in the
headwaters of the Innoko, a tributary of the Yukon, and a future
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extension of this line to the Yukon Basin or even to Nome might take
this route, reaching the Yukon at a point near Kaltag. It might on
the other hand, be deemed advisable in the future to terminate an
extension in the Iditarod and ultimately reach the Yukon by an exten-
sion in a southerly direction through the upper Kuskokwim Valley,
reaching the Yukon at a point near Holy Cross. The topography of
this section is not yet weﬁ known, and as the extension to the Yukon
would be a matter for the future, a recommendation as to this route
should properly be left until more data are at hand.

Cost ;()f construction.—The Commission has, after careful consider-
ation of all the available data, prepared an estimate of the cost of the
necessary new construction from Kern Creek to Fairbanks and from
Kern Creek to the Kuskokwim.

Seward-Fairbanks: Length of entire line Seward-Fairbanks ... miles. . 463
Length of new construction Kern Creek-Fairbanks............. miles. . 391
Cost of new construction Kern Creek-Fairbanks ... .. . oo ... .. .. $17,708, 060
Average cost of new construction per mile of track................... $45, 300
Mozimum argde (northboind) 2t 10 iy & nn coi s iy el L per cent. . 28
Maxmmum grade (southhomnd) @ ... 2oy 2o ol o oUs e per cent. . 202
Seward-Kuskokwim: Length of euntire line Seward-McGrath. . . .miles. . 416
Length of new construction Kern Creek-McGrath:............. miles. . 344
Cost of new construction Kern Creek to McGrath..................... $17, 970, 000
Average cost of new construction per mile of track...... .. ... .. .. $52, 300
RESOURCES.

Minerals.—The developed mineral resources of the region which
would be opened up by the proposed railway from Seward to Fair-
banks, together with the branch lines to the Kuskokwim, include the
placers and gold lode deposits of the Fairbanks, Innoko, and Iditarod
districts, as well as of some smaller districts. The value of the total

lacer output from the entire Province is upward of $60,000,000.
Eode mining has only begun in this Province, and the value of the
total output up to date is not over half a million dollars. Incidentally
to the gold mining, some silver has also been produced. In 1912 there
were about 15 lode mines in this field which were on a productive
basis, of which 3 were in the Kenai Peninsula, 3 in the Willow Creek
district, 1 in the Innoko region, and the rest in the Fairbanks district.

The undeveloped resources of this field are chiefly coal, which is
found in a number of widely separated localities and includes both
lignitic and high-grade bituminous and anthracite fuel. Some copper
prospects have also been found, as has some tin, antimony, silver-lead,
and other metalliferous deposits.

In 1854 a Russian engineer prospected for alluvial gold in the Kenai
Peninsula, representing the first search for precious metals in Alaska.
Though alluvial gold was found, the enterprise was soon abandoned
and the discovery forgotten. In 1895 workable placers were found
on streams in the northern part of the Kenai Peninsula, which are
tributary to Turnagain Arm, and since this a placer mining industry
has developed. These operations have been mostly on a small scale,
but there have been several hydraulic plants in use, and recently a
dredge has been built for operations on the Kenai River. The annual
output from the placer mining operations does not now exceed $40,000
in value. The output could undoubtedly be increased very much by
improvement in mining methods. The value of the total output for
the 10 years ending with 1912 is about $1,500,000.
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Several years ago some systematic prospecting of auriferous lodes
was undertaken in this same district, since which time lode mining
has gradually advanced, and in 1912 three different properties were
on a productive basis. The lodes thus far discovered are compara-
tively small, and the operations have not been on an extensive scale.
There is good reason to believe that future discoveries will be made
which will ultimately result in a lode mining district of importance.

More rapid strides have been made in developing lode deposits in
the Willow Creek district, lying about 170 miles from Seward by the
proposed railway route. Here three mines are now operating, and
what is known of this field makes it probable that further discoveries
will be made. The geologic conditions found in this district repeat
themselves in many other parts of the province, and there is good
reason to believe that other lode discoveries will be made.

There are no mining developments along the main line between
‘Willow Creek and the Tanana Valley. Here, however, gold prospects
have been found, and had they not been so remote from means of
communication, they might by this time have developed into produc-
tive properties. Noteworthy are the reported discoveries of silver-
lead ores in the region of Broad Pass. North of the divide where the
route traverses the Alaska Range gold placers have been found in the
Bonnifield district, lying on the north flank of the mountains and
near the route to Fairbanks. These have also been developed in only
a small way, and the value of the output up to date does not exceed
a few hundred thousand dollars. In this connection mention should
be made of the Kantishna district, lying about 60 miles to the south-
west of the Bonnifield district and on the inland front of the range.
Here there has been a small placer production and some recent dis-
coveries of auriferous and other metalliferous lodes. The gold depos-
its of the Kantishna and Bonnifield districts are of significance in
indicating the wide distribution of auriferous mineralization.

The gold placers and auriferous lodes of the Fairbanks district
which would be tributary to this proposed railway have produced in
all about $53,000,000, of which $4,300,000 represents the value of the
production of 1912. These districts have already been described in
the account of the Haines-Fairbanks route. (See pp. 48-50.)

Copper has been reported from only two localities in this province,
and neither of these has been subject to an official investigation.
Several years ago copper was found on Sheep Creek, a tributary of
the lower Talkeetna, while in 1912 prospectors report the occurrence
of copper on Sheep Mountain in the Matanuska Basin. It is yet un-
certain whether there is any copper in this field worthy of exploita-
tion, but these discoveries at least indicate that some ores are present.
Some iron carbonate ores occur in association with the coal-bearing
rocks of the Matanuska field. While these deposits, so far as known,
are not extensive, yet, in view of their proximity to coking coal, they
might be locally utilized.

The proposed line throuﬁh Rainy Pass to the Kuskokwim traverses
the southern margin of the Yentna placer district which has been
under development during the past eight years, with a total gold
production valued at about $500,000, and a present annual produc-
tion valued at $100,000. This district is remote from transportation
routes and most of the operations have been only on a small scale.
Auriferous lodes have been found in this field, but are undeveloped.
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The Rainy Pass line would traverse the upper Kuskokwim Basin,
where a little gold has been found, but about the mineral resources of
which there is scant information. At McGrath, near the mouth of the
Takotna, it would reach the eastern margin of the Innoko-Iditarod
region.

gl‘he Innoko-Iditarod region, lying between the middle Kuskokwim
and lower Yukon, was first known to carry placer gold about 1906,
and since 1909 mining has been on an extensive scale. The total
output has a value of about $7,000,000, and that of 1912 about
$2,700,000. A gold dredge was successfully operated in this field in
1912. Placer gold is widely distributed in the Innoko-Iditarod
region, but up to the present time rich placers have been found on
only comparatively few creeks. The outlook for further discoveries
of placer gold is favorable.

El 1912 a small stamp mill was installed on an auriferous lode in
the Innoko district, and its successful operation is a hopeful indication
of future lode mine development. A still more favorable indication
lies in the fact that the geologic conditions favorable to the occurrence
of metalliferous deposits are known to prevail over a considerable
area. The facts at hand are therefore favorable to the finding of
auriferous lodes, in spite of the fact that there are no deposits yet
developed which can be counted on for an assured tonnage. Cin-
nabar, an ore of quicksilver, is of common occurrence with the placer

old in this province. At least one cinnabar-bearing lode deposit has
%een found, and others are reported. These facts indicate the possi-
bility of the development of a quicksilver-mining industry. Mining
has been much hampered in the Innoko-Iditarod region by the higﬁ
cost of transportation. The reduction of this cost would un-
doubtedly give an impetus to the mining industry and lead both to
the development of resources already known and to the more system-
atic search for new deposits.

The coal deposits of this province are very extensive. They in-
clude the lignitic coal of the western part of the Kenai Peninsula, of
the Susitna,%asin, and of the Nenana field sin the southern part of the
Tanana Basin. Lignitic coals are also reported south of the forks of
the Kuskokwim. Of far greater importance are the bituminous and
anthracitic coal of the Matanuska Valley, which are of the same high
grade as those of the Bering Riverfield, and will here befirst considered.

The Matanuska coal field, as already stated, shares with that of
Bering River the preeminence in the present fuel situation in the
Territory. These coals are included in folded and faulted shales,
sandstones and conglomerates. The western end of this field lies
about 25 miles from tidewater at Knik Arm, and the coal-bearing
series has been traced for 50 to 60 miles along the Matanuska Valley,
but much of it is buried under a heavy blanket of gravels. There
is also evidence that the same coal measures may occur under a
younger conglomerate series, which occupies considerable areas. This
can only be determined by tunneling or drilling. Bearing in mind the
limitation put on the field observation by the gravel cover, the
area of the coal-bearing rocks in the surveyed part of the field is
estimated to be 74 square miles. In addition to this are certain
conglomerate covered areas embracing about 25 square miles which
may be underlain by coal. There is also known to be coal in the
upper Matanuska Valley beyond the area of detailed survey, con-
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sidered in these estimates. It is quite possible, therefore, that the
coal field may embrace 100 square miles or more, though it remains
to be determined by actual excavation how much of this area is
undertain by workable coal beds. The field is larger than the
Bering River field, but it is not certain that it contains more coal,
as the latter appears to include more different beds. The coal beds
which may be workable range from 3 to 32 feet in thickness. There
has been no such marked variation in thickness of individual beds
noted in the Matanuska field as is known to exist in the Bering
River field, but this may be due to lack of exposures which are not
plentiful.

The coal varies in quality from a lignite to a bituminous and
anthracite coal. The bituminous coal, which seems to form the
main body, appears to pass into a lignite at the west end of the
field, while there is some evidence that the same coal is represented
by an anthracite near the east end of the belt. The lower grade
coals from this field varies from 48 to 50 per cent of fixed carbon,
with from 5 to 12 per cent of ash. The bituminous coal varies
from 61 to 77 per cent fixed carbon with from 7 to 15 per cent ash.
The average of 16 analyses of bituminous coals gave 65 per cent
fixed carbon and 11.6 per cent ash. One analysis of the anthracite
yielded 84 per cent fixed carbon and 6 per cent ash. The bituminous
coal can, in part, be coked.

Much of the bituminous coal is crushed and will yield a large
percentage of slack which does not detract from its value for coke
and not greatly as a steaming coal. The lower grade of bituminous
and the lignitic coals are less crushed than those described above
and will yield a larger percentage of lump fuel.

Among the unfavorab%e mining conditions are the folded and faulted
condition of the coal measures. The extent of these disturbances,
and hence their eflect on profitable exploitation, can only be deter-
mined by opening up the beds in underground workings. So far
mining operations have been practically confined to two localities
and only a few hundred feet of tunnel has been driven. Another
deterrent to cheap mining is the presence of igneous rocks which
cut the coal measures as dikes and large stocks. It should also be
noted that there is not a large amount of coal above drainage level
and the sinking of shafts and slopes will have to be resorted to early
in the mining development. While undeiground water will have
to be handled, this will probably not be great because of the low
precipitation. The information at hand also indicates that gases
will be met with.

To consider the lignitic coals: As the proposed railway line will
not reach the area underlain by lignitic coal of the western half of
the Kenai Peninsula, these deposits need no further mention here.
Little is known about the lignitic coals of the Susitna Valley except
the fact that this fuel is widely distributed along both margins of the
basin. These coals are undeveloped and probably could not be
profitably exploited in competition with the high-grade fuels of the
Matanuska field, but might find a very local use.

The Nenana coal field is one of the largest known in Alaska. Its
coals, so far as determined, are all of the lignitic character, but as
they lie north of the Alaska Range they could be transported for
local use to Fairbanks in competition with the better fuels from the
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Matanuska field. The area within which the coal-bearing series out-~
crops measures about 165 square miles, and it is most probable that:
the coal also occurs under the heavy gravel sheet which mantles
much of the bedrock of the southern Tanana Basin. Estimates
which include only 122 square miles of the better-known coal field
give a content of 9,950,000,000 tons, and it is possible that this figure
might be multiplied several times and still be within the bound of

robability if the total coal content of the region were included.
T'he coal beds which have been subject to official examination vary
from 3 to 30 feet in thickness. While locally somewhat broken, they
are not sufficiently disturbed to seriously enhance the cost of mining,
The field as outlined stretches from the Nenana River eastward to
the upper waters of the Little Delta, and may extend still farther
eastward to the Delta River. The proposed railway route traverses
the western margin of the field, where the most important discoveries
have been made. There being no means of transportation, ne
attempt has been made to mine any of this coal.

Water power.—A few small water powers have been developed in
the Kenai Peninsula, and others are available. Water powers also
occur in other parts of the province, notably on both slopes of the
Alaska Range and along the eastern side of the Susitna Valley.

Timber.—The timber line in the Kenai Peninsula is betweeén 1,200
and 2,000 feet. Heavy forests are, however, found only below alti-
tudes of 1,000 feet, and the aggregate of good timber land is not
great. Spruce is the dominating variety of trees, but hemlock also
oceurs in the flats at the head of Resurrection Bay and on some of the
larger streams tributary to Turnagain Arm, besides which there are
the deciduous trees, cottonwood, birch, etc. Most of the timber land
contains but few trees that will square more than 4 or 6 inches, but
in the Resurrection Bay flats and in some other lowlands hemlock
and spruce up to 4 feet in diameter are found. There is also con-
sidera%le timber, including scattered areas of spruce, with trees which
will square 12 inches on the plateau which stretches westward from
the base of the mountains to Cook Inlet.

In the Susitna and Matanuska Basins timber line varies from 2,000
to 2,200 feet, but the growth above 1,500 to 1,800 consists only of
stunted trees. The best forests are in the lowlands and on the
mountain slopes up to 1,000 feet. Here spruce, cottonwood, and
birch are found, but the largest trees are usually not over a foot in
diameter. In favored localities the trees run up to 15 and 18 inches
in diameter.

The timber of the Tanana and Yukon Basins has already been
described (see p. 51), and it has been shown that the best of it does
not, as a rule, exceed 2 feet in diameter. It should here be again
noted that the lower Tanana Valley includes the best timber of the
Yukon Basin.

On the Kuskokwim slope of the Alaska Range timber is found
up to altitudes of 2,400 to 2,800 feet. Here in the river bottoms
spruce and cottonwood are found up to 12 to 18 inches in diameter.

he same general forest conditions prevail on the lower Kuskokwim,
but the timber becomes scanter as the sea is approached and finally
gives way to barren grounds about 100 miles from tidewater. In
the Innoko-Iditarod region timber is practically limited to the valley
bottoms, and the supply is inadequate for local use. The flats of
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the upf)er Kuskokwim, including the area around Lake Minchumina,
are well timbered. Forest conditions on the lower Yukon are similar
to those on the Kuskokwim described above. Take it all in all, the
regions which would be opened up by a railway from Seward to the
Innoko-Iditarod region have considerable timber which can be used
locally, but hardly enough to furnish the fuel necessary for any large
development.

Agriculture—The agricultural areas of this province, including land
suitable for tillage and grazing, are large. hile estimates of the
extent of these lands can be little more than guesses, it is conserva-
tive to say that the Susitna and Matanuska basins include 2,000 to
3,000, the Tanana 3,000 to 4,000, and the Kuskokwim 2,000 to 3,000
square miles of agricultural lands lying less than 1,500 or 2,000 feet
above sea level. More complete data may show the agricultural
lands of the province to exceed the above by many thousand square
miles, but in any event the above figures will show that this i1s an
important field for the pioneer farmer when railways have opened u
the land, and thus transportation furnished to the local markets. It
should be noted that there is also some agricultural land in the Kenai
Peninsula, where there are many gardens and several ranches.

The above described lands, where not timbered, are in many places
covered by the luxuriant growth of grass which gives evidence of
their fertility. Their adaptability to growing of potatoes, as well as
forage crops, has been proven in many places. It has been shown
elsewhere 1n this report gee pp. 51-53) that in the Tanana and in parts
of the Yukon Basin, barley, oats, and rye can be matured. Also that
the experiments in growing of wheat at Fairbanks and at Rampart
have been a success. Conditions for agriculture are certainly as
good in the lower Susitna basin as in the Fairbanks district, for if
anything, the growing season will be longer. Taking it all in all,
the Susitna Valley offers an excellent field for agricultural develop-
ment, and probably the best in Alaska. It is also fair to assume that
the conditions in the upper Kuskokwim Basin are similar to those in
the Tanana Valley. In addition to the tillable lands there are exten-
sive tracts of grass lands, in the Susitna and other valleys tributary
to this route. Large areas of reindeer pastures are found in this region
above the limit of good grass. This is notably true along the inland
front of the Alaska Range where there is plateau region furnishing
4,000 to 5,000 square miles of reindeer pasture. In conclusion, it
may be said that the Susitna, lower Tanana, and upper Kuskokwim
Basins contain farming and grazing lands unrivaled in extent and fer-
tility in Alaska, and which in time to come may furnish a food supply
for export.

TuiamyaA-KuskorwiM RouTe.
DESCRIPTION OF LINE.
(See Plate 16, Part I1.)

Tliamna and Iniskin Bays are arms of Kamishak Bay, on the west
shore of Cook Inlet and are fully described elsewhere i this report.
(See p. 105.) Iliamna Bay is now unsettled, but has been selected as
the terminal of the proposed Alaska Short Line Railway.

If such terminal were established, a railroad could be constructed
from the flat near Diamond Point, around a point northward along
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the west coast to the north arm of the bay, and up the valley across
the divide toward Iliamna Lake. The distance %rom this flat near
Diamond Point to the end of the north arm of the bay is about 4
miles. The construction of the first two or more miles on the shore
of the bay would be along rocky slopes in places almost vertical, and
would involve some very ﬁeavy work. A railroad based on a terminal
on Iniskin Bay would reach the same point by heavy construction
around the steep, rocky bluff between the two bays.

From the head of the north arm to Iliamna Lake the route of the
Alaska Short Line passes over the divide and descends along Chink-
elyes Creek to within 100 feet of sea level at Iliamna Lake. The Geo-
logical Survey map shows the elevation of this divide at between 800
and 900 feet and its distance about 3 miles from tidewater. About
half of this elevation might possibly be saved by a tunnel some 2,000
feet long. The line skirts the shores of Iliamna Lake for 20 miles
and then turns to the northwestward. Near Chekok River the line
enters a gravel flat which is followed as far as the Newhalen River
Valley, and then turns northward to Clark Lake, a distance of about
15 miles. It then crosses the outlet of the lake and skirts the north-
west shore to the head of Portage Bay, and continues thence across
the flat of the Chulitna River. The route follows up Chulitna Valley,
and a northerly branch of the Chulitna, the Koksetno, to Black
River; thence up this valley over the summit. Beyond the Chulitna
River topographic data are lacking and the summit is of unknown
height, but is probably about 2,000 feet. From here the line trends
in a generally northeasterly direction to a crossing of the Mulchatna
River near its head; thence in a northwesterly direction crossing a
divide at the head of the Haliknuk River, following down a tributar
of the Kuskokwim to that stream. From this point it might reac
the Yukon near Holy Cross, traversing the southern part of the
Iditarod district.. The total length of this line is unknown, but is
estimated at about 400 miles, of which 250 miles lie between Iliamna
Bay and the Kuskokwim. It is estimated to cost $44,300 per mile.

RESOURCES.

Mineral.—The prospective mineral resources of the Iliamna region
are copper, silver, lead, gold, and petroleum, but none of these have
been developed on a commercial scale. The developed mineral re-
sources of the inland region which would be served by the proposed
railway from Iliamna Bay include the gold placers of the Iditarod-
Innoko region and some smaller placer camps which are tributary to
the lower Kuskokwim River. Auriferous lodes have also been found
in this district, as well as some quicksilver deposits. Coal has been
found on the lower Yukon and has been reported in the Kuskokwim
basin. (See P1. II, p. 34.)

Metalliferous lodes have been found in three general areas in the
Iliamna region. The easternmost of these is along the two margins
of the granite belt which separates Iliamna Bay from Iliamna Lake.
In this district copper-bearing lodes and silver-lead deposits have
been found, both of which carry some gold. A second zone is that
lying north of Iliamna Lake and within a granite mass where a quartz
vein is reported to have been found which carries copper, gold, and
silver. The third zone is a belt of altered limestone lying near a gran-
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ite area, within which some copper-bearing lodes have been found.
The total underground work on the dozen or more developed pros-
pects does not exceed a few hundred feet and is insufficient to permit
of a definite statement as to their commercial importance. It may
be said, however, that the geologic occurrences of these ores is similar
to those which in other districts have yielded commercial ore bodies.
Moreover, these same geologic conditions are believed to maintain
over considerable areas not yet prospected. These facts augur well
for the future of the district in spite of the fact that it contains as
yvet (1912) no single shipping mine.

Auriferous gravels have been found at several localities in the
region, and have been mined in a small way on a tributary of Clark
Lake and in the Mulchatna basin lying to the west. The region
lying between Lake Clark and the Kuskokwim is practically unex-
plcl)red, except by prospectors, who report the finding of some placer
gold.
~ The mineral resources of the Innoko-Iditarod region, including the
developed placer gold deposits and the prospective auriferous lodes
and quicksilver deposits, have already been described in the account
of the Seward route (see p. 87). eference should also here be
made to the fact that this gold-bearing belt seems to extend south-
west, where 1t includes the gold placers of the Anniak River and of
Goodnews Bay. This indicates the possibilities of future gold dis-
coveries in this region.

Some petroleum seepages have long been known in the Inniskin
and Oil Bay region, lying adjacent to and northeast of Iliamna Bay.
Here three wells were drilled, in all of which some oil was obtained.
Operations were suspended in 1904, and no production of oil has been
made. The information at hand indicates that this is a refining oil
with a paraffin base. The geologic structure, so far as known, is not
unfavorable to the occurrence of oil pools.

There is no definite information of the presence of coal in the
region which would be opened up by the proposed railway from
Iliamna or Inniskin Bay. It seems unlikely that any coal will be
found in the Iliamna region. There is some hope of finding lignitic
coal in the eastern part of the Kuskokwim basin, but no definite evi-
dence of its presence. A little lignitic coal has been found in the
western part of the Innoko basin, but there is no assurance of its
being of commercial importance. Some bituminous coal occurs on
the lower Yukon near Nulato, but the evidence at hand from the
small amount of development accomplished indicates that it may be
too much disturbed to assure profitable exploitation.

Water power—No water powers have been developed in the
Iliamna region, but the possibilities of such development are consid-
erable. The largest known power is on the Newhalen River, draining
Lake Clark. Thisstream faﬁs about 120 feet in a comparatively small
stretch, where it traverses a rock canyon. Among other power

ossibilities which deserve mention are those on the Tazimina and
ontrashibuna Rivers. As both streams are fed by lakes, they give
promise of a steady flow. The outlets of the lakes which lie between
Cook Inlet and Iliamna Lake probably also include water powers.
There is, therefore, good reason to believe that hydroelectric power
could be obtained to operate a railway between Iliamna Bay and

Lake Clark.
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Timber and agriculture—The Iliamna region is only scantily
timbered. On the Cook Inlet side of the divide there is no timber,
and in the lake region to the west the forests are limited to only a part
of the bottom lands lying below 1,200 feet in altitude. Of the region
tributary to the lakes probably only about 10 per cent is forested.
Spruce and birch are the prevailing types of timber, but the stand is
not heavy, and individual trees, even in favored localities, seldom
exceed 12 inches in diameter.

There has been practically no farming in the Iliamna region, but
undoubtedly potatoes and other vegetables, as well as the hardier
grains, can be grown here as in other parts of Alaska. Grass lands
are widely distributed butoccurin no large areas. Parts of the region
might furnish stock ranges, but these appear to be rather limited in
extent.

In the absence of information to the contrary, it can be assumed
that the region to the westward is probably of the same type as
regards forests and grass and agricultural lands. The forest of the
central Kuskokwim River is not heavy, but good timber is locally
obtainable. There are also some good grass lands in scattered areas.
Much of the Innoko-Iditarod region is untimbered, but there is con-
siderable grass. While the agricultural possibilities are probably not
great, yet potatoes and other vegetagles have been successfully
raised in the Iditarod region. Excellent gardens have long been in
existence at several of the missions on the lower Yukon. With the
population attracted by mining, the latent agricultural and grazing
possibilities of this Province would undoubtedly be utilized.

There are extensive reindeer pastures in this region. The reindeer
moss occurs not only in the untimbered part of the region, but also in
the open areas included within the forested areas. A government
reindeer herd has been established near Iliamna Lake. There are
also very extensive reindeer pastures in the lower Kuskokwim Valley
and in the adjacent portions of the Yukon Basin.

Fisheries—The proposed Iliamna Railway would pass within
about 100 miles of Eristol Bay, one of the most important centers of
the salmon-canning industries in Alaska. A branch line to Bristol
Bay could be constructed on water grade and at very low cost. As
Iliamna Bay is about 1,530 miles from Seattle by direct ocean route,
Bristol Bay about 2,800 miles, it is doubtful whether any traffic could
be diverted from the ocean route to such a railway. There are no
salmon canneries on the Kuskokwim, but there i1s reported to be

lenty of fish. It is possible that direct railway connection might
ead to a fishing industry on the Kuskokwim. These facts indicate
that the hope of obtaining any tonnage for a railway from the fish-
eries is possible but rather remote.



HARBORS OF SOUTHERN ALASKA.

The commission has regarded it as desirable to gather together
some brief notes on all harbors considered by it in making its exami-
nation and to present them in sequence for purposes of ready com-
parison.

SKAGWAY.

The harbor of Skagway, 1,000 miles from Seattle, is Taiya Inlet,
the straight, narrow, and deep inlet which is the northern terminus
of Lynn Canal. This arm of Lynn Canal is about 14 miles long and
about a mile in width. The depths throughout are exceedingly
great, from 50 to 240 fathoms, ancf) these extreme depths lie close to
the shore at all points, excepting where narrow beaches are formed
opposite the mouths of the streams which flow into the inlet. Ex-
cepting at these points, which are few in number, the shores are high
and steep, and afford protection from winds from all directions, except
up and down the inlet. The winds, however, are frequent and strong.
The entrance from the sea is by way of Chatham Strait and Lynn
Canal and is easy, affording ample depths and safe to vessels follow-
ing the usual courses.

One of the great objections to the inlet as a harbor is its excessive
depth. The nearest anchorage is in Portage Cove in Chilkoot Inlet
at the town of Haines, later to be described. The tidal range is
great, the mean being about 14 feet, with extreme ranges of about
21 feet. The inlet is free of ice at all times, although during the
summer season small bergs of glacial origin are frequently encoun-
tered between the mouth of Liynn Canal and the open sea.

The town of Skagway is built on the flats where Skagway River
empties into the Taiya Inlet, but a short distance below the head of
the inlet. It derives its importance by reason of its selection as the
terminus of the White Pass & Yukon Railroad, which crosses the
White Pass at the international boundary, 20 miles inland, and
thence reaches the headwaters of the Yukon River at White Horse.
The town has about 800 inhabitants, and in the few years immediately
following the Klondike rush was the most important port in Alaska.
It is well provided with municipal improvements for a town of its
size, and tﬁere is sufficient space in the valley for increase to a con-
siderable extent.

There are three wharves extending from the town over the flat
mud beach which reach deep water. The westernmost of these, not
now used, occupies a line directing it at the headland about one-half
mile south; the other two lie close to it and to the eastward and the
railroad company has recently constructed along the precipitous shore
a terminal for shipment of ore. These wharves are so located to
protect them as much as possible from the north and south winds. All
commercial vessels are required to tie to one or another of these struc-
tures, as there is no safe anchorage space near the town.

94
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The protection of Skagway from hostile naval attack would not be
difficult so far as the location of gun and mortar-batteries is con-
cerned, Liynn Canal being a long narrow entrance affording numerous
points for their location. The depths are great (generally well over
100 fathoms) and tidal currents strong, so that the use of submarine
mines as an accessory would be difficult. A railroad based on Skag-
way would lose its importance as a military asset by reason of its
location largely in foreign territory.

Haines AND Pyramip HARBOR.
(See PI. III, p. 96.)

The harbor of Haines (about 1,000 miles from Seattle) is in Portage
Cove, a bight on the west side of Chilkoot Inlet, near the northern end
of Lynn Canal, and contains wharves now supplying the town of
Haines and the military post of Fort William H. Seward. These two
settlements lie on the peninsula between Chilkoot and Chilkat Inlets
at a point where the peninsula is low and less than a mile wide. The
head of navigation in Chilkat Inlet is directly across the peninsula
from Portage Cove. The peninsula extends southward about 10
miles, where the two inlets come together, forming Liynn Canal. The
entrance from the sea is by way of Chatham Straits and Lynn Canal
and has been described. 3

Portage Cove affords about 1 square mile of anchorage and is well
protected from both sea and land gales. The frequent heavy seas
caused by winds blowing up Lynn Canal are not only broken uﬁ by the
comparatively shallow water caused by the submerged beach of the
Katzehin River some 3 miles south, but the cove itself is sheltered
behind the highlands to the southward. About 1 mile north of
Portage Cove there is a similar bight with a lesser anchorage area.
The land winds from Taiya Inlet only rarely cause much disturbance
in either of these coves, both of which have been proposed for use for
terminal structures. The tidal range is great, the mean being about
13 feet, with extremes of about 20. The harbor is ice free at all
Seasons.

Portage Cove and the small cove to the northward have been pro-
posed as the terminal port for a railroad to the interior via the Chiﬁ)kat
River, which flows into Chilkat Inlet to the westward of the peninsula.
The town of Haines, with a population of about 450, and the militar
reservation, on a portion of which Fort William H. Seward is located,
occupy a large portion of the available space which would be necessary
for the development of a city of any size, and a good wagon road now
leads up the Chilkat Valley into the interior. There is ample space in
Portage Cove for the development of a combined naval and commer-
cial coaling station. Such a station would, however, have to be sup-
plied by coal from the sea, there having been as yet no suitable coal
deposits located along the line of the proposed railroad leading into the
interior.

Chilkat Inlet, on the west side of which Pyramid Harbor is located,
offers itself as a harbor for a terminal for this same railroad. The head
of this inlet is occupied by a long mud flat, submerged at high tide,
formed by the discharge of the Chilkat River, but between these flats
and Pyramid Island and in the inlet for a short distance south of this
island there exists an area of good anchorage of approximately 2
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square miles, well protected from winds from all directions except the
southerly gales from Lynn Canal and the land winds making down
from Chilkat Valley. The swell from the winds from Lynn Canal is,
however, broken up by the narrowness of the inlet at its mouth, and
it is believed that this anchorage area offers a harbor which would
never be dangerous to large ships, although possibly inconvenient
when the winds from either of these two directions are high. The
entrance from the ocean is the same as for Haines and Skagway.
The tidal range is large, about 14 feet mean, with extreme ranges of
about 21 feet. The inlet is free from ice at all times.

The shore on the east side of the inlet (the west shore of the penin-
sula) offers sufficient space for the development of the necessary ter-
minal structures for the railroad into the interior via the Chilkat
River. The same space could be utilized for the development of a
large commercial settlement if Portage Cove were used as the harbor,

The protection of Haines or Pyramid Harbor from hostile naval
attack would present the same problem as has been indicated in the
description of Skagway, and, as in the case of the line from Skagway.
the railroad bhased on Haines passes through foreign territory.

KaTarLa.
(See P1. IV, p. 98.)

Katalla Bay (1,300 miles from Seattle) is an indentation on the
south coast of Alaska a short distance west of Controller Bay and
about 16 miles east of the mouth of the Copper River. It is merely
a bight in an unprotected foreshore open to tﬁe ocean swell from south-
erly storms, and in its natural state is entirely unsuitable for the ship-
ment of coal or ore. From October to January storms are frequent
and severe, and during the remainder of the year, while they are less
frequent, it is at times necessary for vessels to pass without attempt-
ing to discharge freight or passengers.

The bay has moderate but sufficient depths and good bottom. The
mean range of tide is 10 to 12 feet with extremes of 15 to 17 feet. No
ice is formed in the bay and there seems no reason to fear trouble from
ice if a harbor were created, which could be done by the construection
of suitable breakwaters. (See p. 54.)

The town of Katalla came into importance about six years ago,
when this point was selected by the Copper River & Northwestern
Railway Co. as the terminal for its proposed railway leading from the
coast up the Copper River to the Kotsina-C'hitina copper district, and
also for the branch leading to the Bering River coal fields about 31
miles inland. Construction was started, shops were erected, and plans
made for building a breakwater based on Palm Point, but the com-
pany finally abandoned all work, and decided to construct its terminal
‘at Cordova and to reach the coal fields by a branch from the Cordova
Copper River line. (See p. 68.) At about the same time the Alaska-
Pacific Railway & Terminal Clo. started work on the creation of an
artificial harbor on the west side of Martin Island, but their work was
also abandoned during the controversy over the coal patents. (See
p. 54.)

g As a result Katalla has been almost deserted, there being now but
about 150 inhabitants, whereas six years ago the town was the scene
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of considerable activity. The shore is, however, suitable for the con-
struction of a town and terminals and there is sufficient and conven-
ient dockage room. Coaling berths could be provided by construc-
tion of one or more spurs from the shore arm of the breakwater or
could be based on the shore behind Palm Point.

The construction of an artificial harbor at Katalla would be difficult
and expensive both in construction and maintenance, and service to
shipping would never be as satisfactory as could be had in several of
the harbors that are open into the inland bodies of tide water. The
commission has no data as to littoral sand movement, which if it
oceurs would be a serious menace, and no construction would be justi-
fied without assurance that such movement is not considerable.

Katalla lies directly on the coast without any advanced stations
available for sites for batteries for protection against naval attack.

CONTROLLER BAY.

(See PL. TV ,ip::98.)

Controller Bay (1,300 miles from Seattle) is a shallow bay about
30 miles eastward from the mouth of the Copper River. It is pro-
tected from the sea by Kanak Island and Okalee Spit, both low sand
spits, and by Kyak and Wingham Islands, with considerable relief.

o the north lies the mainland, a treeless coastal swamp traversed by
numerous winding streams and broken near the sea by tidal inlets.
The bay is a large shallow body of water largely occupied by mud
flats, and having a deep channel reasonably permanent in position
extending from the easterly portion of the bay to the open sea, which
it reaches between Kanak and Wingham Islands. This channel,
called Okalee Channel, is about 3,000 feet wide (between 5 fathom
contours at low tide) from Kanak Island outward to the sea. From
Kanak Island inward its width is not over 2,000 feet, and a short dis-
tance inside this island it takes a widely sweeping bend to the east-
ward and extends with good depths and gradually narrowing widths
for about 3 miles. This inner portion of the channel is about 3 miles
from the mainland, and is believed to be sufficiently protected from
ocean swells. Just north and east of Kanak Island there is a smaller
channel of about 20 feet in depth, which brings into Okalee Channel
a portion of the tidal discharge from the western end of the bay and
of the flow of the Bering River, which enters the north end of the bay,
contributing its discharge to reinforce the ebb. A portion of the dis-
charge of this section of the bay, however, reaches the ocean through
the shallow strait called Strawberry Channel, which lies between
Kanak Island and the mainland to the north. \

Okalee Channel is maintained mainly by the tidal discharge of the
big bay, the material of the bottom being the fine glacial silt brought
in by the streams draining the glaciers to the northward. If the chan-
nel were marked with buoys, as is usual in commercially developed
ﬁorts, entrance could probably be made in any weather except the

eaviest gales.

Outside of the bay and near the entrance to Okalee Channel from
the sea, close to the shore of Wingham Island, is a narrow but deep

annel offering shelter from westerly gales. The entrance to Con-

77393—H. Doc. 1346, 62-3——7
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troller Bay is from the southwest, but smaller craft can enter at high
tide by the channel between Kyak and Wingham Islands.

Controller Bay was first investigated some 10 years ago as a pos-
sible outlet for the Bering River coal, which lies directly behind the
bay and about 25 miles distant. Since that time, when little was
known of it, it has been charted by the Coast and Geodetic Survey.

Structures for utilizing Controller Bay as a terminal port would
offer the choice of two general plans. One plan is to reach the north
side of the estuarial channel by building across the 3 miles of tidal
flats and shoal water between the north shore of the bay and this
channel. The alternate plan would require the construction on the
northeast side of Kanak Island of a wharf extending out to the arm
of the main Okalee Channel, but not to that channel itself. The
mainland from this structure could be reached either by a construc-
tion across the mud flats from the mainland east of the mouth of the
Bering River to the north side of Kanak Island, or by a causeway to
be built across the shallow Strawberry Channel toward Katalla.
(For more detailed description of these works see p. 56.)

As previously mentioned, the commission was unable to visit Con-
troller Bay on either of the two occasions when it was attempted, on
account of the weather conditions. Such observations as were pos-
sible from a distance were made on September 25, when a strong
northeasterly wind was blowing off shore. The headlands of Kanak
and Wingham Islands were easily made out, as was the Okalee Chan-
nel entrance. A heavy surf was observed to be breaking over Straw-
berry Point, Kanak Island, and the shallow channel between.

The principal objections to Controller Bay as a terminal are four:

(@) The deep-water channel is from 3 to 4 miles from the main-
land, approach being over soft mud flats of glacial silt with winding,
shifting channels, the bank of the channel itself being quite steep.
The depth of this soft mud is not known, and the cost o% structures
based on this long mud flat can not be safely predicted without more
data.

() It is known that at times, though not every winter, heavy ice
is formed on these flats from the fresh-water discharge of the tributary
rivers, and this ice in breaking up under action of the tidal currents
and the swells created by storms would doubtless seriously damage
any such structures as pile wharves on the flats besides interfering
with navigation. It is reported that this ice has at times attained
a thickness of 6 feet.

(¢) The harbor has absolutely no anchorage outside the limits of
the channel.

(d) There is no suitable place for development of a town.

In addition to these grave defects, the construction of any per-
manent wharf structure across the mud flats to reach the channel or
to reach Kanak Island would doubtless cause variations in tidal
flow such as to seriously change channel conditions. The bay also
has the disadvantage of being directly in the path of the heaviest
winds blowing from a northerly direction off the glacial masses imme-
diately adjacent. These winds are common during the winter and
often attain excessive velocities. Shipping, if ever developed to any
commercial importance, would suffer considerably during such
weather. Observations made during the survey of the bay by the
Coast and Geodetic Survey indicate that the tidal currents in the
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channel are as high as 4 knots an hour, and this current with a fol-
lowing wind would doubtless give considerable difficulty to shipping
at anchor. It should also be stated that none of the large fighting
ships of the Navy would ever be brought into. Controller Bay and
that any arrangement for coaling war vessels would involve lightering
into the open sea outside. ‘

The defense of a harbor at this point against hostile naval attack
would not be as simple as if the bay were not immediately on the
coast. It could, however, be eifected by location of gun and mortar
batteries on Wingham and Kanak Islands with submarine mines as
an accessory defense at the mouth of Okalee Channel.

CorDpOVA.
(See P1. 'V, p. 100.)

The harbor of Cordova (1,400 miles from Seattle) is formed by the
deep indentation in the east shore of Prince William Sound known
as Orca Bay, and is protected from the sea by the highlands of
Hawkins Island and the low, shallow straits between this island and
the mainland west of the mouth of the Copper River.

The harbor is completely landlocked and is said to be perfectly
safe in all weather. Strong northeast winds blow at times from the
opening in the mountains at the head of the bay and also from the
opening in the hills at the foot of Eyak Lake. These winds are
known to have reached a high velocity at times, but ships anchored
close in to the shore of the inlet above Cordova are protected from
them by the shore bluifs.

Prince William Sound is entered from the Pacific Ocean by the
passage between Hinchinbrook and Montague Islands or from the
southwestward by one of the passages west of Montague Island.
The passage from the entrance to Orca Bay is a fine roadstead of
ample depth, and when fully provided with aids to navigation will be
safe for vessels following the usual courses. The harbor is ice free at
all times.

The entrance to the harbor is by Orca Bay from the northward,
through the narrows between Channel Island and Salmo Point,
rounding North Island with a sharp turn about 5% miles north of
Cordova. In addition, there is a cut-ofl channel between Salmo and
Knob Points of Hawkins Island and North and Observation islands.
This channel is used by vessels of 2,500 tons and less, but is narrow
and has.only 3 or 4 fathoms of depth at low water at its eastern
outlet. It could be improved, if necessary, by dredging, which would
be inexpensive unless rock reefs were developed. All entrance chan-
nels are fairly well lighted and buoyed after Hinchinbrook is reached,
there1 being on that cape an excellent second-order light and fog
signal.

gThere is no good anchorage ground in the north arm of Orca Bay
or in the broag bight at the head of this bay. There is, however,
about three-fourths of a square mile of water from 5 to 8 fathoms in
depth north and east of North Island; a stretch of good roadstead 4
miles long by one-half mile in Orca Inlet northward from Cordova,
approximately 1 square mile of proper depth, but with hard sand bottom
between Hawkins and Observation Islands; and for vessels of medium
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draft 2 square miles of good anchorage on the Hawkins Island side of
the inlet opposite Cordova. There are theretore nearly 4 square miles
of anchorage area for large vessels. South of Cordova the entire inlet
is occupied by shallow mud flats, a portion of which near the shore is
suitable for easy reclamation for inlustrial development.

The mean range of tides is 13 feet with an extreme of 15 feet,
although the inhabitants of the town state that the average exceeds
these figures and the extreme may have gone as high as 27 feet. The
tide reaches the bay both by way of the sound and through the shallow
channels between the inlet and the ocean, and in times of flood there
is a lag of about 15, minutes, the inlet flooding earlier. This gives rise
to the heavy rip at flood tide which occurs off Salmo and Knob Points,
but it is understood that this rip causes no inconvenience to any except
the smallest craft unless aggravated by a strong northeast wind.

The town of Cordova lies on the foothills of the rugged mountain
bluffs on the east side of the southern end of Orca Inlet and just north
of a small shallow embayment making in toward Eyak Lake. The
town site is rugged, ranging in elevation from 50 to 200 feet, and is
restricted in area. There is slight room for expansion in the flats
eastward of the town and west of Eyak Lake, none whatever to the
northward. If it should be developed into an important terminal and
grow into a large city, the flats in the embayment near the present town
would doubtless be occupied by smelting plants and the commercial
growth would probably occur by building out on the flats to the south-
westward. A main channel could be dredged along or near the line of

resent deepest water near the Hawkins Island shore, and in the flats
ﬁerths for shipping could be formed, with space between for commer-
cial development. The space behind would be easy of reclamation
for use as a business section. Across the inlet the rolling shore of
Hawkins Island affords space for a large and economic development
for growth into a city.

The town has reached its present importance by reason of its selec-
tion as the terminus of the Copper River & Northwestern Railway.
It has about 1,100 inhabitants and has had more, and is well provided
with improvements for a town of its size.

The business of the Copper River & Northwestern Railway is
handled over a substantial pile and timber whar{ 80 by 700 feet, located
about a mile north of the town. The track between the town and
the wharf follows the bluff shore line through light rock cuts supple-
mented by occasional trestles, and is developed on the wharf by three
service spurs run out from the stub of the main track. The wharf is
protected from the occasional northeast winds by the bluffs to the
northward.

There are five practical locations for coaling stations designed for
combined naval and commercial use:

(@) At the head of Orca Bay on the flats known as Nelson Townsite.
: l(b)dIn the bight between Salmo and Knob Points of Hawkins

sland.

(¢) On the east side of Hawkins Island opposite Cordova.

(d) On the sand spit on the east side, 1 mil% north of turning buoy.

(¢) In the small bight just adjacent and north of the present rail-
road wharf.

The first of these locations has no adjacent anchorage ground and
is open to the objection of lying in the track of the northeast winds;
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its principal objection lies in the fact that it would involve the con-
struction of 10 miles of railroad, 90 per cent of which would be heavy
rock cliff work, costing probably as much as $75,000 per mile. Loca-
tions ¢ and d would make ideal sites for naval purposes, but would
necessitate a steel bridge, 11 miles in length, across Orca Inlet in
order to provide railroad service. The north end of Hawkins Island
is covered by rather high, rounded knobs with comparatively low
shore bluffs. Location b is, in many respects, the best, but this site
also involves heavy railroad construction in steep rock cliffs. It is
estimated that railway connection with this site would cost in the
neighborhood of $500,000. All things considered, site e, just north
of the steamship wharf, appears to be best adapted to the require-
ments of the problem and to the limited first cost necessary to a new
project. This bight or cove is about 3,000 feet in length by some
400 feet in width. The bottom is said to be soft sand and mud, and
the water is shallow out to the chord limiting the bight, where the
depths increase to from 5 to 11 fathoms with good anchorage bottom.
The inclosed space when improved by filling would comprise about
20 acres of land and afford ample room for a 1,000-foot foreshore,
100,000-ton storage coaling plant, together with a limited number of
shops for a small naval repair station. The railroad now reaches
this site. There is an upper bench just back of the shore bluffs which
would protect the site from snow slides, and the bluffs at the north
of the bight would afford protection from the northeast winds.

The port could be easily fortified against naval attack. In case it
should Ee considered desirable to defend the entire Sound from attack,
advanced sites for batteries could be found to defend the channels
east and west of Montague Island. Locations farther in, defending
Orca Bay alone, can be found sufficing to keep warships beyond
bombarding range of the military and commercial interests at Cor-
dova. Depths in the channels in Orca Bay are, however, so great
(from 100 to 150 fathoms) that the use of submarine mines as an
accessory defense would be difficult.

It should be noted here that the railroad based on Cordova would
be subject to a flank raid by an alert naval enemy, using Katalla
or Controller Bay as a landing point. Such a raid would be much
easier of execution should the coal extension into the Bering field
be located via Katalla than if the Lake Charlotte route be followed.
Should the offensive operation succeed in penetrating to the main
line, the destruction of one of the large steel bridges would suffice to
seriously hamper operations for a considerable length of time. If
necessary, however, defensive measures could be devised to prevent
such action.

VALDEZ.
(See P1. VI, p. 102.)

In the harbor of Valdez (1,420 miles from Seattle) is Port Valdez, a
deep indentation forming one of the northerly extensions of Prince
William Sound. It is about 10 miles long by 1 to 3 miles wide, is
completely landlocked and protected from all winds excepting the
shore winds either off the Valdez Glacier or down the valley of the
Lowe River. These winds are at times severe. The entrance to
Prince William Sound has already been described. The passage
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from the entrance to Valdez is clear until Valdez Narrows is reached,
about 10 miles from the town of Valdez. Here a reef lies almost in
the middle of the narrows; but it is now marked with a beacon, and
its passage is not attended with any danger.

The upper end of Port Valdez is fringed by a wide mud flat, sub-
merged at high tide, the beach of which is steep. The harbor has a
very restricted anchorage area, there being about 3 square miles on
the beach of this mud flat where anchorage is possible but the depths
are excessive (up to 50 fathoms), the shore steep, swinging room
restricted and the anchorage almost impracticable in the east winds.
The mean range of tide is about 10 feet, with an extreme of about 15
feet. Although it has been reported that the harbor has been frozen
over on the mud flats near the town, it is believed by the commis-
sion that it can be regarded as an ice-free port.

The town of Valdez lies at the head of the arm and is the most
northerly ice-free port in Alaska. The town is situated on the delta
of the Valdez Glacier, about 5 miles northeast. Valdez has about
1,500 inhabitants, including those on the old .military reservation
adjacent to the town. Built as it is on the glacial overwash, it has
been subject to several more or less disastrous floods annually, by
reason of changes in the channels of the glacial stream. Its location
at this point is due to the fact that in the gold rush of 1898 one of
the trails toward the interior led over Valdez Glacier, and one of the
earliest rushes of prospectors was to this point. A few years later,
when the Fairbanks district became known, the present military road,
then a trail, was established with this as its coast terminus.

The shores of Valdez Arm are generally precipitous and very high.
The entire large flat that could be used in the expansion of the town of
Valdez is on the delta of glacial streams, so that growth at this point
would be attended by increasing difficulties as the size of the town
increased.

There are two other points available for use for town purposes.
One of these is a small, E)w-lying plain on the south side of the arm
about 3 miles southwest and is now occupied by the military post of
Fort Liscum. Almost directly opposite, at the mouth of Mineral
Creek, is a possible location for a town of considerable size. This
town site, called Port Valdez, has been patented, with the exception
of a small area at its eastern end. There is here a considerable area
suitable for development for business or residence purposes. There
are no improvements at the present time except a wharf, and this is
exposed to the strong easterly winds. 3% ;

The town of Valdez is well provided with all municipal improve-
ments necessary for a town of its size, and there is in the hills closely
adjacent ample water power for further development in case of growth.
The town is provided with two long wharves extending across the
mud flats to deep water. One is owned by local interests and the
other by the town. In addition to this, a wharf reaching deep water
from a point northward of the town was constructed by the Valdez-
Yukon Railway Co., but is now in bad repair and not in use.

In case of the selection of Valdez as coastal terminal for a railroad
system, it would appear that the best opportunity for development
would be at the site of Port Valdez, which would be easily reached by
an extension of the railroad across the flats on the north side of the
end of the arm. This location could be utilized for the development
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of a combined commercial and naval coaling plant, in the rather
remote contingency that the Matanuska fields should find an outlet
with Valdez as a port.

The defense of this port against naval attack would not be difficult
so far as construction of gun and mortar batteries is concerned, but
the depths both at the outer entrances to the Sound or at any inner
line in%aldez Arm for the defense of that port alone are so great (from
100 to 150 fathoms) as to make a defense by submarine mines diffi-
cult. It should, however, be observed that any railroad running to
the interior from Valdez would be less vulnerable to a flank attack by
a raiding party than a railroad based either on Cordova or Seward.

SEWARD.
(See P1. VII, p. 104.)

The harbor of Seward (1,420 miles from Seattle) is Resurrection
Bay, a large embayment in the Kenai Peninsula, about 170 miles
westward from the entrance to Prince William Sound. The bay is
about 16 miles long from Cape Resurrection, and entrance is easy.
Depths are great throughout the bay, and without any dangers near
the usual courses of vessels entering or leaving. Shores and islands
are high and steep, affording protection from gales from all directions
except southeast winds, and seas from this direction are broken b
the islands at the entrance. These southeast winds and land winds
from the north give trouble to shipping at times.

A flat one-half to three-fourths of a mlle in width, submerged at
high tides, extends entirely across the northern shore, and the beach
in front of it affords a small anchorage area in favorable weather.
This anchorage affords scant swinging room and can not be used with
safety either in southeast winds or winds off shore.

The main range of tide is about 8% feet. The bay is always free of
ice. The principal objection to the bay as a harbor results from the
excessive depths of water (from 100 to 200 fathoms). The only
really satisfactory anchorage is at Sunny Cove, a small bay in Renard
Island, about 14 miles from the town of Seward, and only just inside
the entrance to the bay. This cove furnishes an anchorage area of
about a half square mile.

The town of Seward (population about 500) lies on the east shore
at the northerly end of the bay, and is the terminus of the Alaska
Northern Railroad, which runs north from the town through a low
plain of considerable extent and well timbered. The town occupies
the bench at the foot of the steep hills on the west side at the head of
the bay. Practically all the water front has been granted for the use
of the railroad. The town has been recently incorporated and is pro-
vided with all necessary conveniences, having a good water supply
from a small stream in the nearby hills, and an electric plant whose
hydraulic power is similarly derived. It is believed that there are
other streams within reasonable distance that could be used to extend
both these services. There is abundance of room in the timbered
plain to the north to provide for expansion of the town, and the mud
flats offer opportunity for easy reclamation for commercial purposes.

The railroad runs through the town close to the shore of the bay,
and reaches the only whart with 25 feet of water at its face at the
south end of the town. The face of this wharf is normal to the action
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of southeast winds and when these winds are strong vessels find
difficulty in lying at the wharf. This wharf is owned by the
Alaska Northern Railroad Co.

A reservation for naval purposes has been made in the valley at
Lowell Point, about 1% miles south of the town. To reach this
an extension of the railroad would be required along the steep rocky
bluffs just south of the town. If this were done this steep shore
might be utilized for a commercial coaling development, or a com-
bined naval and commercial coaling plant could be built either on
the east front of the present town or at the foot of the hill directly
opposite. At either of these last two sites an economical develop-
ment could be made of a combined naval and commercial coal bunker
affording a bin capacity of 10,000 tons, with a shore connection
capable of handling about 1,500 tons daily. A combined plant of
1,000 foot foreshore affording a naval storage of 100,000 tons would,
however, have to be developed either on the east front of the town
or at the naval reservation at I.owell Point, neither of which is
protected against heavy southeast winds.

The topography at the entrance to the bay seems to be entirely
adaptable for the development of an adequate defense against naval
attack so far as suitable location of batteries is concerned. Depths
throughout are, however, in excess of 100 fathoms which would make
submarine mine defense impossible.

It should here be noted that the railroad based on Seward would
be subject to a flank raid by an active naval enemy using Cook Inlet
as its line of operations. 1f necessary, however, defensive measures
could be devised to prevent such action.

Kxix Harsor (Sare CreEx), Coox INLET.
(See P1. VIII, p. 106.)

Knik Harbor, sometimes called Ship Creek, in Cook Inlet (1,650
miles from Seattle) has been suggested as a possible summer terminal
for the Matenuska coal, the location of the Alaska Northern being on
the plain behind and about 7 miles from this point. The saving in
haul would be about 115 miles, and it may be observed that the
worst part of the haul, from the operation viewpoint, would be
avoided by the use of this terminal.

Knik Harbor is a bight on Knik Arm of Cook Inlet, about 20 miles
below Knik, and is now used by vessels of size up to 2,500 tons as
the lighterage point for supplies for Knik and the Susitna River.
It is a small bight, affording about 1 square mile of anchorage area,
and is well protected from swells, but is somewhat exposed to south-
erly winds.

Entrance from the sea is by Cook Inlet, which affords a good chan-
nel of approach with ample depths in the channels, except across a
wide bar a few miles below Knik Harbor, where vessels drawing 25
feet or more might ground at low tide. Tidal ranges are excep-
tionally large, and currents strong, especially above East and West
forelands (about 60 miles below Knik Harbor). This extreme
tidal range and the strong currents in the upper part of the inlet
operate to keep the waters muddy from suspended glacial silt and
to create swirls and eddies even in deep waters, thereby exaggerating
the dangers to navigation.
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The mean range of tide is about 30 feet, with extremes of about
40, and with the larger floods the tide comes in as a bore. Currents
are as high as 5 miles in places and navigation is difficult and to
some extent dangerous. In the portion of the inlet opposite the
mouth of Turnagain Arm, this great tidal movement, especially when
the severe winds are blowing out of this arm, causes a bad tide rip
and a heavy sea, making navigation difficult, especially for smaller
vessels. For the same reasons at certain stages of the tide similar
conditions exist at the entrance of Cook Inlet from the sea.

Knik Harbor is now used in the summer season by smaller ocean
vessels and no serious trouble is encountered. It is believed that
larger vessels could navigate the channels, but that a coaling station
at this point would not be used by the larger ships or colliers of
the Navy.

The upper portion of Cook Inlet is filled with floating ice through-
out the winter months, from November till late April, and naviga-
tion during this season would be impossible. The tidal movement,
strong currents, and winds, with this field of ice, would enforce the
most substantial construction upon any wharf structure expected
to withstand its action.

HARBORS IN COOK INLET.

The lower portions of Cook Inlet may be regarded as ice free the
year around. The upper part of the inlet is generally closed to
navigation by ice from November to the latter part of April. Ice
does not generally interfere with navigation southward of Anchor
Point, except on the western side of the inlet where large fields of
it are somefimes carried by wind and tide as far as Augustine Island,
closing the harbors here discussed for brief periods.

It has been suggested that a railroad be based on some harbor on
this western shore, south of the winter ice line, and carried over the
mountains to the Kuskokwim Valley via Iliamna Lake.

Three harbors need consideration and are here briefly described:

TUXEDNI HARBOR.

Tuxedni Harbor (sometimes called Snug Harbor, about 1,575
miles from Seattle) is a large and secure anchorage lying behind
Chinik Island. The channel into the harbor is clear of obstructions
and deep. The anchorage, of ample size with sticky bottom, has a
depth of less than 20 fathoms, and is protected from all seas and
from all winds except the land winds from the draws.

Unfortunately the topography immediately behind this harbor is
so rugged as to prohibit a railroad across the mountains from this
bay, and data would indicate that it is equally impracticable to reach
the passes further south by construction along the coast.

ILTAMNA AND INISKIN BAYS.

The commission visited Iliamna Bay, using the revenue cutter
McCQulloch, and anchored there on the night of September 22, 1912,
and on the following day made a reconnoissance of the bay in the
ship’s launch, and viewed Iniskin Bay from outside.
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Tliamna Bay (1,530 miles from Seattle) is a funnel-shaped indenta-~
tion in the mainland, with two minor arms. The shores are bold,
high, and rocky with very little flat area. A reef makes out from the
point at the southern entrance, and there is a low rocky island near
the middle of the entrance and south of the channel. The bay,
except at its entrance, is shoal, the 5-fathom line crossing the channel
about three-quarters of a mile inside the entrance. Anchorage
inside is very restricted except for vessels of light draft. The large
body of water, Kamishak Bay, of which Iliamna Bay and Iniskin
Bay are arms, does, however, furnish ample anchorage for vessels
of any draft, and protection can be obtained from winds from any
direction by using the highland of Augustine Island as a shelter.

Iniskin Bay, just north of Iliamna Bay, is a secure harbor in any
weather. Its inner end has extensive flats bare at low water, and
the northern half of the entrance is obstructed by a number of small
islands, but there is ample channel width north of them.

A railroad leading into the Kuskokwim would have its terminus in
one of these bays. At the head of Cottonwood Arm of Iliamna Bay
there are two flat areas about half a mile wide, one extending back
three-quarters of a mile and the other somewhat farther. Each of
these areas fronts a mud flat, 1 to 2 miles wide from the shore to
1-fathom depths, and over 2 miles additional distance from 5-fathom
depths. Just west of Diamond Point is a low, level tract about a
quarter of a square mile in area and with about a half mile of frontage,
but it also is nearly 3 miles from 5-fathom depths.

These are the only sites available for terminal structures, and
dredging operations to reach across the flats might develop reefs. If
not, the flats at the head of Cottonwood Arm offer possibilities of easy
reclamation for extending the space available for commercial use.

Information at hand indicates that there is very restricted space
for terminal structures in Iniskin Bay. If placed here, a railroad
would have to be constructed along steep, rocky shores between the
two bays in order to reach the head of Iliamna Bay, and the low
divide across which the railroad route would be located.

The commission is of opinion that both Iliamna and Iniskin Bays
are harbors more suitable for use of light-draft vessels engaged in
local traffic than for deep-draft vessels engaged in large commerce.

Ams 1o NAVIGATION.

In closing its discussion of harbors the commission desires to state
that the snowstorms of winter and the fogs of summer make naviga-
tion of Alaskan waters hazardous. More liberal provision should
be made for aids to navigation. Powerful installations are badly
needed on some of the more prominent capes adjacent to the usual
ocean routes. ,
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CONSTRUCTION.

The commission has made a careful study of conditions in Alaska
as regards wages, cost of materials, and freight rates. It had at its
disposal the results of preliminary surveys of only a portion of the
roads considered. Such surveys were lacking on many of the routes,
though considerable data bearing on costs of construction were
available.

The commission has prepared estimates of cost of construction of all
roads under consideration. These estimates are submitted herewith
in the order in which the various roads have been described. It will
be observed that the cost of the line from Chitina to Fairbanks has been
estimated in considerable detail. It is regretted that the other lines
could not be treated in the same manner, but this was impossible on
account of lack of data, and in these cases the commission was com-
pelled to assume a cost of construction per mile comparable to that
experienced in country of similar character traversed by existing
lines or estimated for in the Chitina-Fairbanks line, over which the
commission actually traveled.

The commission had opportunity to obtain construction results
from a number of existing railroads and also to discuss costs with
engineers who have had Alaskan or Canadian experience; and it was
on information such as this that it based its unit prices for the various
classes of excavation, clearing, grubbing, trestles and bridges, masonry
work, etc. For equipment the commission assumed the number of
locomotives and cars which it believed sufficient to care for the traffic
immediately in sight. In all of the following estimates no allowance
has been made for organization and promotion expenses.

Estimate No. 1—Haines- Fairbanks route.—This line involves the
construction of 638 miles of line, starting at the town of Haines,
running in a northwesterly direction through 287 miles of Canadian
territory and terminating at Fairbanks.

Cost of construction of this line is estimated at $21, 284, 700
Engineering and superintendence, 5 per cent................. ... 1,064,235
Terminal ground and land damages............. e 20, 000
Telephonens s ot L e i 159, 500
Clonanrenciess A0 pericentl Sl b o S ERER s s L D e 2, 252, 844
Interest, 6 per cent on cost during one-half period of construction.. .... 2, 230, 315
Rollingstock plus overhead charges. .. . . o.i . .licoiioeainaiaands 1,178,920

RGN i o O DV s U R R S 8 LR Tl e e 28,185, 514
AR O AR TR - o S Pk i R 2 T K e e 28, 186, 000
Averggercost perianile of fracke e ot b Sl iet L v TR L S 44, 300

There was no profile of this line available, and the above estimate
is based almost entirely upon information furnished by the engineer
who conducted the exploratory reconnaissance. One member of
the commission, having traveled over approximately the same route,
was sufficiently familiar with the character of the country traversed
to form a general idea of the cost of railroad construction.
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Estimate No. 2.—Chitina-Fairbanks route.

Quantity. | Unit price.| Total cost.

T RIChtotpwairs. C il s s e e L T e e I e e N S L N e TR i
2 Tearinie T N e e e R e e acres. . 3,756 $100. 00 $376, 000. 00
RGOV T T (RE S VR Tl ..cubic yards..| 2,190,535 .40 876, 214. 00
4> FrosettiearthO¥ieravel s . oich. i il Lo b e do....| 1,937,605 .75 | 1,453,205.00
B D DOER OOk o e b i, o e s S doic.. 89, 1.00 89,100. 00
(et Tl oset S REEST Nl gt M S0 Son 3 A G R S R A doiits 398,925 1.60 638, 280. 00
B OUlerts: TR, o e e ..miles. . 3 500. 00 156, 500. 00
SeeEii0 Gl frannSlIatIon. . . o0 o e Ve od S oo s L e v piart s s e s o sl o ok e 977, 260. 00
9. Bridges (steel and masonry).... PP Sl 8 RN T R RIS R i 464, 000. 00
) (e ok T R P S g e e B e e 945 75.00 70, 880. 00
Tyl T DR I RS SRR R S R 901, 440 .50 450,720. 00
12. Rails (75-pound). . g tons. 36,930 65.00 | 2,400,450.00
13. Rail sidings, laid......... ..feet.. 110,180 2.84 312, 900. 00
14 s8witeh timbers and Blass s o e S T BT oo il n s mo e maimiae b oo oioaie s o s 20, 000. 00
15 FRpikas il ch ol e S ..Ibs..| 2,253,600 .05 112, 680. 00
A0 R blicaihars H o S L R A iy e do....| 4,031,440 .05 201, 570.00
e it 2T 1 DRREURIPURRIG SRR e SIS £33 e SRR, R 532,100 .07 37,240.00
18. Track laying. A pl 313 600. 00 18” 800.00
10, "Ballastingi to 8 0 Bl de S LT 4 300 1,000. 00 303 450. 00
20 T urnontand switeh I Rings. . - . 0Pt SR LTl el S U e e SR et S 30, 000. 00
2y SWVntarstationsie Taste ol T L BRI el 16 4,400.00 70, 400. 00
T A Nl R R S TR Y S I e 46 | 2,500.00 115, 000. 00
23. Snow fences. 93,200 .34 31, 690. 00
24, Snow sheds... 15, 845 50.00 792, 000. 00
25. Intermediate yard s 40, 000. 00 120, 000. 00
26. Fairbanks yard, track 260, 000. 00
Costiof ConstriePIOn aE oF L s Sxl asuiis ) 10,547,339.00

27. Engineering and superintendence, 5 per cent ... 527,367.00
28. Terminal ground and land damages............. 20, 000. 00
il W (5700t o S et SO e e LR B A A K e 78,250. 00
80, Contingencies, 10 percent. . . . .2 .. il i i ctiiavnonazst 1 117 296.00
31. Interest, 6 per cent on cost during half period of construction. 1 106, 122.00
32. Rolling stock pltsioveriend chargesel Lt la il S8l 0l SHIL SR e S8 3L 500N 575,000. 00

I R e N e A A e
In round numbers. ...........
Average cost per mile of track

13,971,374. 00
-| 13,971,000.00

44, 600. 00

Cost of construction of 101 miles
Engineering and superintendence, 5 per cent
Telephone
Contingencies, 10 per cent
Interest on cost, one-half period of construction
Rolling stock plus overhead charges

Estimate No. 3— Valdez- Fairbanks route.—This line involves the
construction of 101 miles of road from Valdez to the northward,
where it joins the route already estimated for the Cordova-Fairbanks
route, from which point to the terminus, 279 miles, the construction
cost per mile is taken from estimate No. 2.

Granditokal 10t miles. - Il S deadiod o LIAL R e i A )
279 miles at $44,600

(Fotal. Valder tofHairbanksss ot Ol ow i in i e s

e et nnmberEi s ten s G TRl SR e A T e s

Aversge costiperimile oftracle . 2L DUl s LRl Tl el Jal

$4, 684, 046
234, 202
25, 250
494, 350
489, 406
174, 225

6,101, 479

12, 443, 400

18, 544, 879
18, 545, 000

48, 800
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Estimate No. j—=Seward-Fairbanks route (from Kern Creek to
Fairbanks).—This line involves the construction of 391 miles of line,
extending from Kern Creek, the terminus of the Alaska Northern
Railroad, in a northerly direction to Fairbanks. The use of the
existing Alaskan Northern tracks, which run {from Seward to Kern
Creek, is contemplated.

Gast ofieonstractioniof 891 mnilen. 1o, cai L o e BT T s s $13, 382, 054
Engineering and superintendence, 5 per cent.. 669, 103
Terminal land damages....... e T e 20, 000
el e ORI e e el o s e s e P [ S ) 97, 750
Qantingencies, 10 Der Cembl s et S e i 0 A L e, e ey 1,416, 891
Interest on cost, one-half period of construction .................... ... 1, 402, 722
Rolling stock plus overhead charges. .. ....:..cciocoiceioiaadotaaian. 719, 440

/o717 Bt B STVEEAYTE el AR I R A T e R 17,707, 960

Tharonnd numberaaet sty Kos Do 0nd | r L S te iRl TR T 17, 708, 000

Average costipefimile of drack i o Lol L i Rt s 45, 300

Estimate No. 6—=Seward-Iditarod line—This line involves 344 miles
of new road, the first 115 miles from Kern Creek to Willow Creek is
coincident with the Seward-Fairbanks route. From Willow Creek it
runs in a northwesterly direction 229 miles to the village of McGrath
on the Kuskokwim River.

Cost of the first 115 miles (estimate No. 4; this includes all overhead

e et R o N Sl A s e Bk R S T $5, 209, 500
Cost of construction of the remaining 229 miles......................... 9, 746, 000
Engineering and superintendence, b per cent..............oc.o.ooia.. 487, 300
Ul YL TS o RS e P i s B SRR T N SRR D TS T R N L S 57, 250
Cantinpencies, 10 peregembust 5 o I 5 sl o Sag IR AL 1, 029, 055
Interest on cost, one-half period of construction 1, 018, 764
Rolling stock plus overhead charges. < el i b Mo o0 B0 L0 421, 360

4 Vs e Sl b e I s R ol S S 17, 969, 229
Trrround mumbaress i als. SO hical st T e A P 17, 970, 000
Average:cost.permile ofitrack. cota, 22 St 00y o SR I TONl Ly 52, 300

Estimate No. 6—Iliamna~ Kuskokwim route—This line involves
about 400 miles of road, starting at Iliamna Bay, running in a north-
westerly direction and terminating at or near Piamute on the Yukon
River.

Cost, of construction of this road is estimated at $17, 440, 000

Engineering and superintendence, 5 per cent 872, 000
fEolenliones. 15 . vEni M s e ot LR S e T 100, 000
Wonianpencics, 10 perieent fo = o TUUl s o Sl e e e 1, 841, 300
Interest 6 per cent on cost during one-half period of construction........ 1, 209, 198
Rolling stock plusieverhead eharges: -ttt i Lol laactiscaalin s 736, 000

G e S SRR e S RO ot e IR R R e 22, 198, 498

JRwoundinumbers: - ool e Tl i Rl S Sl R T e 22, 199, 000

Average Cogtrper mile of traek: Sielin iy S 00T L Sl T 55,400
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Estimate No. 7— Valdez- Marshall Pass—Copper River line.—This
line involves 54 miles of new road. It starts at Valdez and from that
town fo Marshall Pass the line is coincident with the Valdez-Fairbanks
route. At mile 27 this line runs through Marshall Pass, thence in an
easterly direction, connecting with the Copper River & Northwestern
Railroad at about mile 87 of that route.

Costiof .construction of the first 27 miles. .. ... cv o cdiiiosloiiial i figl $1, 507, 190
Cost of construction of the remaining 27 miles........... .. ... . .. ... 1, 205, 000

Wotal costiof .construetion. To = 4 St N et o el f 2, 532, 190
Engineering and superintendence, 5 percent....... ... ... ......... 126, 610
bl GO ] LR, TR S R e R e S B e O 13, 500
Gontinoencies, 10 pericenber. e foalnl by o7 Tae RIS S ieid b iy 267, 230
Interest, 6 per cent on cost during one-half period of construction........ 88, 186
Rolling stoele plus overhead ‘charges: .- iuu f Lt BT JSis St b o 93, 150

Ml R e R e G e e ol 3,120, 866

Tn' rotnd: nunphepgist e the T sniadmie i, oG o o N R 3,121, 000
Averape.costpermileiof traak P=r s o S Ul Lo e S T SRR st T 57, 800

Estimate No. 8—DBranch from Bering River coal field to Cordova via
Katalla.—This line is 93 miles long, 55 miles of which is a proposed
extension. This new line conneets with the Copper River £ North-
western Railroad at mile 38, and runs in a southerly direction to the

town of Katalla, thence in a northeasterly direction to the Bering
River coal fields.

Cost of construction of this new line is estimated at..................... $2, 099, 500
Engineering and superintendence, 5 per cent........o....... oo 104, 975
Relophomn e ;o soa Ty s Seione L S RIS i ) N 13, 750
Confimgenicies; 10 percenti.: . maslie Sl itumb il g ri 221, 823
Interest on cost, one-half period of construction 73,201
Rolling stock, plus overhead charges............c.oociooiiiiiiaaiiaaans 187, 000

SRorbab Sl UV R Sreiiatn e iR o T SR i L DY 2,700, 249

o round-uambers it st i VN e et e LAl Skt D o 2, 700, 000
Awverage’ costipermile ol trajelors. IR TSl Dt hae S el drreau L 49, 0006

Estimate No. 9—DBranch from Bering River coal field to Cordova via
Lake Charlotte.—The total length of this line is 76 miles; 38 miles of
which will be new road. This new line connects with ths Copper
River & Northwestern Railroad at mile 38, and runs in an easterly
direction via Lake Charlotte to the Bering River coal fields.

Total:cost of construction of this mew line. . i i si i ioeigaiilooio, $1, 583, 334
Engineering and superintendence, 5 per cent ....... ... .. .. ..o..o.. 79,167
Belephne . 1 ol i shas oo LB i A S K R SR 9, 500
Conhippenicios TOper cend. L, Il it s M ey it ing LS g i BINR e it s 167, 200
Interest, 6 per cent on cost during one-half period of construction........ 55,176
Rolling:stock, plusioverhead charges ... .l ..i.coiioitoiioiadionnins 159, 600

Qotal o SR e s e By e L 2,053, 977

dnropmi nbhert S bl Tag s SRk R R £ S i 2,054, 000
Averasd ivostpermiileioffrack s et Wi e L A 1 S R 54, 000

Estimate No. 10— Katalla-Bering River coal field line.—This line
involves 31 miles of road, starting at the town of Katalla and termi-
nating in the Bering River coal fields.

(dstioiiconstruefion et ihisilinem s L e i Lanb S il Sl Dl el $1, 180, 699
Engineering and superintendenc, 5 per cent ..................o i 59, 035
iPelephiones i fey T v ol de i e T A ey SN i i Sl Sl 8 7,750

Gontihoencleginl0yper cotlte st foudsis i Selas e Tl Sl D sl 124, 748
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Interest, 6 per cent on cost during one-half period of construction. ...... $41, 168
Rollmg stoclkplus'overheadicharges . ouisel s lo Shae il g N b e 288, 190
B e N e e BB T Y e 1,701, 590
Fiteonnd numbers ss LG lea ety B I 0 S SR e e 1, 702, 000
CostaRterinal facilitresy i ase o couiois pa e H s Sa e L L 2, 500, 000
Gl Lo tal betios e pp ool v S L T S ot SR Sl e 4, 202, 000
Average cost per mile of track, exclusive of terminal . . ...... ... ...... 55, 000

Estimate No. 11— Controller Bay-Bering River coal field line.—This
line involves 25 miles of road, starting at Controller Bay and run-
ning in a northeasterly direction to the Bering River coal field.

Costioliconstruction.of thisdinme s 5 0 L Lo idbal sl Sl il W That $952, 313
Engineering and superintendence, 5 percent...... ... ... ... ... ... 47,616
ielophanesn o 2 S e e R R R 6, 250
Contingencies, 10 per cent...... G X AR SR AT G O 100, 618
Interest, 6 per cent, on cost during one-half period of construction........ 33, 204
Rolling stock:plus overhead: ehargesii ol fo S s i i s Bl Seaa ol 287, 500

2t R g . (R et de S RIS TN ) 0 SR, 1,427, 501

Iround MiREhe s A8t ilop O NCE s gt e e i L i 1, 430, 000
Coskioh terminal facilition. « Too ' o Mol et st |t W Rl s Bl e 2, 500, 000

Gromd! totalsOaPatedn Guutons b ebi h Sl don Soite d e sl KO SERI0 3, 930, 000
Average cost per mile of track, exclusive of terminal.............._....... 57, 000

Estimate No. 12— Chitina-Matanuska coal field line.—This line
leaves the Copper River & Northwestern Railroad at mile 132 at
the town of Chitina; for 55 miles the proposed new line is coinci-
dent with the Chitina-Fairbanks route. Leaving that route the line
runs in a northwesterly direction for 108 miles to the Matanuska
coal fields.

Fotalieostolitipst SomleRa ot 2 BN et E et L L e e I $1, 853, 335

Cost of construction of remaining 108 miles........... ..o ... .. ... 4, 860, 000
Engineering and superintendence, 5 percent....... ... ..ol 335, 667
dlelephone ficiic (e R e e S e ot i e e R S 40, 750
Contingencies, 10 per cent...... .. . .. ............ P o I RSV R 708, 975
Interest, 6 per cent, on cost during one-half period of construction......... 233, 962
Rolling stocksplusioverhead chargess .. ool (s ibone S oS n s i 400, 980

Ao ri ) (AR &) % o O T VTR Sl o R L SN 8,433, 669

infronnd miumbiergsatinerss oo KRRV L sl e e 8, 434, 000
Average cost-per milegwifirack oo - CoNIL R TR W T e e 51, 700

Estimate No. 13— Kern Creek - Matanuska coal field line.—This line
involves 187 miles of new road, starting at Kern Creek, the terminus
of the existing tracks of the Alaska Northern Railroad, and terminat-
ing in the Matanuska coal fields. From Kern Creek to Matanuska
Junction, 77 miles, the new line is coincident with the proposed
Seward-Fairbanks route. The remaining distance of 38 miles runs
in an easterly direction to the Matanuska coal fields.

Cost of construction of new work, extending from Kern Creek to the Mat-

shuskavIunctions of 77 miilesiseimeiets [T L L Sha st $2, 640, 353
Cost of construction of remaining portion of line, extending from Mat-
antskaunctiongtoithe coal fields; e, oL L s L bt L s i 1, 228,116

Engineering and superintendence, 5 per cent............... .. ... 193, 174
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iigleplioho et oo B iens Lt biL I A ety M i S $28, 750
Goaimepencica: 0perscontinsor ot sl Sod ] sl 0o s Sy 8 L Ll 408, 539
Interest, 6 per cent, on cost during one-half period of construction....... 134, 818
Rolling stock plus overhead charges. .. ... . i i o iicicicaiinmaiais 316, 250

i e R R v B e s R 4, 945, 000
ANeragelcontiperitile of teaclk k. g Sluidaiings 8 p PR S i s sl 43,000

Estimate No. 1,—Skolai Pass- White River Branch line.—This
route involves the construction of 129 miles of new line starting from
MecCarty’s, near Kennicott, on the Copper River and Northwestern
Railroad, and running in an easterly direction through Skolai Pass,
connecting with the Haines-Fairbanks route near the junction of the
White and Donjek Rivers.

Costofidonstrictionds esfimatediabi. et SR e i e $6, 750, 000
Engineering and superintendence, 5 per cent.............oo.oooioia 337, 500
Releplion o e Jh i Beh o R R o R 32, 250
Gonnngencies L) inercent, sule s L T Sid el il L e s o 711, 975
Interest, 6 per cent, on cost during one-half period of construction....... 234, 952
Rolling stock plus overhead charges. ... ... .ccocioieioeaeiionanaaans 222, 525

o e T TR S S R e e S LORI 1 T At Tl 8, 289, 202

Inineiind nurabera® BEstate TR e sl r e e T S 8, 289, 000
Nverage.cost per milelofitieaele: L may on L et TSI e D R Ll 64, 000

Estimate No. 16— Fairbanks - Yukon extension.—This route involves
115 miles of new line starting at the town of Fairbanks and runs in a
northwesterly direction to the Yukon River.

CostiblicimBStelionyy fatv ity sl e b T SRS S e e $3, 775, 000
Engineering and superintendence, 5 percent ...... ... ... . .......... 188, 750
T G e LR s cee st el a0 GG R R e S 28, 750
ontingencient 10 paicont =l s iNUL B SRT JoR s DTS e T 399, 250
Interest, 6 per cent on cost during one-half period of construction....... 131, 753
Rolling stock plus overhead chargent . wids o ndl s vt s i o o s 198, 375

REGtal: o e ot e B e S L e T M T i e S 4,721, 878

it TounGg. mMbDern U - TSt S e D i g sk a e e o 4,722,000
‘Myerade. costrper milefofitrack. Lot inile ULl siaes Sl n G 41, 000

Estimate No. 16— Valdez- Matanuska coal field line.—From Valdez
to Mile 55 on the Chitina-Fairbanks route, this estimate is the same
as the like portion of the Valdez-Fairbanks route. The remaining 108
miles to the Matanuska coal fields is the same as the like portions of
the Matanuska-Chitina line.

@t oReonatriietions e, g - Or i isa B Easl oy Ve S Gl kgt e $10, 255, 204
Engineering and superintendence, 5 per cent 512, 760
iBlaphonent s e O e 57, 500
Contimpenciendpereant. 28 i ot Suio Mo i e SOl Do s 1, 082, 546
Interest, 6 per cent on cost during one-half period of construction....... 357,240
Rolling stock plus overhead charges....... ... .oiiiiiaiio... 396, 750

Eatals et TRt N T B e e L M 12, 662, 000
Average costipetymileiof track. . oalidist s S S TN 0 DD sha e 55, 000

No construction work should be begun until adequate preliminary
surveys had been run. Topographic surveys should be made over
a wide belt of the country traversed, in order that no opportunity may
be lost to secure the best possible location. They could be com-
pleted in one year, and the commission is of the opinion that the
railroads can be built and ready for the operation of trains within
three years after the completion of the surveys and after decision as
to definite location.
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There have been presented to Congress measures for Government
construction of railways in Alaska which contemplate the use of
railroad and construction equipment of the Panama Canal Commis-
sion. It is possible that economy would attend the use of this
material, but this would depend upon the amount which it would
bring if offered for sale in the open market at Panama. The com-
mission does not feel that it would be justified in considering the use
of this equipment in its estimates of cost, but invites attention to a
memorandum furnished by the Secretary of the Interior containing
a list of such equipment as is now or will later become available. This
memor)andum is made a part of the appendix of the report. (See

. 142,
v In the above estimates, while the time of construction for the
trunk roads was assumed at three years, it was considered that the
shorter branches and the coal roads could be constructed in one year;
interest items were computed accordingly.

Attention is invited to the fact that in each of the foregoing esti-
mates it is assumed that money used in construction bears interest at
the rate of 6 per cent; should it prove feasible to obtain these funds
at allower rate of interest an appreciable reduction in first cost would
result.

77393—H., Doc. 1346, 62-3——38



ANALYSIS OF OPERATION COSTS.

The commission feels that it is necessary here to make the following
statement. Its instructions from Congress do not contemplate that
any recommendation should be made as to how railroads in Alaska
should be constructed, i. e., by private corporate ownership or by
one of the many forms in use whereby Government assistance is
rendered. The commission disavows any intention of making such
recommendations, believing that Congress, in its wisdom, desired to
reserve to itself the solution of that problem; but it has been impos-
sible to form any estimates of costs of operation without some
assumption as to the the interest rate on the capital required for
construction. This interest rate would obviously differ in two cases;
construction by Government or bond guarantee, and construction by
private capital. Moreover, were construction carried on by private
capital unassisted, the necessity of earning sufficient income to pay
operating expenses and interest on bonded indebtedness might make
it the duty of the directors of the corporation to impose rates on
traffic that would seriously retard the development which the Terri-
tory so greatly needs.

The commission has therefore been forced to base its studies upon
two hypotheses, viz: That the capital necessary for construction is
obtained at 6 per cent interest, assumed as possible if construction is
carried out by private corporate ownership unassisted; and that
capital is obtamed at 3 per cent interest, assumed as possible if the
construction is done either by the Government itself or by private
~ capital with bonded indebtedness guaranteed both as to principal
and interest. :

Estimates of results of operation of the various railroads under
consideration are necessarily based upon such data as the commission
has been able to obtain regarding both physical characteristics and
probable tonnage. On some of the lines under consideration, no accu-
rate location surveys or profiles have as yet been prepared; on
others, such field work as has been done consists of rough explora-
tory traverses only, while on still other lines no information whatever
is obtainable beyond that to be derived from the topographic maps
of the United States Geological Survey. The analyses made by the
commission, therefore, have comparative value only, and no reliable
Srediction concerning operating results can be made until accurate

ata is secured from actual location surveys and further observations
in the field.

Because of the greater length of haul between its termini, its lack
of good coal, and the complications involved by its crossing Canadian
territory, the commission feels justified in making no operation study
for the Haines-Fairbanks route. The Iliamna-Kuskowim route is
also omitted from the operation analyses for the reason that the
commission is convinced that there is no present warrant for the

114
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construction of a line from Iliamna Bay or any near-by point, except
such a short, cheap railroad as might be required to serve the develop-
ment of the immediately adjacent region.

In making up an estimated annual balance sheet the question of
taxes has been disregarded, with the exception of the existing license

*tax of $100 per mile, for the reasons that the corporation tax will
be provided for whenever a net profit is shown and that the ware-
house tonnage tax is included in terminal charges.

Where a proposed new road connects with, and involves operation
over the trackage of an existing road owned by private corporate
interests, the fgre aration of an accurate balance-sheet estimate is
necessarily difficult, because the commission does not possess reli-
able information as to the amount of the investment in the privately
owned roads on which to compute fixed charges. Lacking such data
on the cost of existing roads, the commission has been compelled to
make certain assumptions in regard to through traffic arrangements,
which may or may not be possible to put into effect in actual 1prac—
tice. These assumptions are fully explained in the separate analyses.

It is obviously impossible to arrive at a fair comparison of operating
costs on the various railroads if the motive power were varied in each
case to fit the physical characteristics of the road. Accordingly, these
studies have Igeen based on the use of one type of locomotive for
each line, viz, Baldwin Consolidation, class 10-E, type 2—-8-0; weight,
with tender, 170 tons. Rolling stock characteristics are assumed
to be the same on all roads.

TrUNK LINES.

CORDOVA-FAIRBANKS ROUTE.

Freight movements from Cordova to Fairbanks will be carried on
the Copper River & Northwestern Railway Co.’s tracks for 132 miles
to the town of Chitina and over the proposed Chitina-Fairbanks line
313 miles to Fairbanks. It is assumed that, whether the two lines
be operated independently or under the same management, freight
rates over the Copper River & Northwestern trackage will be the
same as may be found to be necessary for the profitable operation
of the Chitina-Fairbanks line. . This assumption is made, f{)l'st, be-
cause the Copper River & Northwestern Railway operates over much
lighter grades than those involved in the Chitina-Fairbanks line, and,
second, because the Copper River & Northwestern Railway Co.’s
Kennicott branch and its proposed Bering River coal branch would
give it a tonnage in all probability sufficient to pay the necessary
overheads due to a greater cost of construction. The additional
tonnage to be derived from the Chitina-Fairbanks line could thus be
carried with profit at a comparatively low average rate. For the
purpose of this analysis, therefore, the 313 miles between Chitina
anddFairbanks will be considered as a distinct and separately operated
road.

The average freight entering the Rampart-Fairbanks district dur-
ing the last five years amounted to about 24,000 tons per year of all
classes (see pp. 37-38), the maximum in any one year being approxi-
mately 33,000 tons and the minimum 15,000 tons. Having in mind
the increase in freight movement to be expected and the natural
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development of new territory following the construction of a rail-
road, the commission assumes that a line from Cordova to Fairbanks
would carry, almost immediately, through freight at the rate of
45,000 tons of general merchandise northbound per year. The
through southbound freight in sight is so very little as to be negli-
ible for the purposes of this analysis. In addition to the through
reight, it is estimated that coal mines will be operated in the Nenana
lignite fields. This will involve the construction of a branch line
from 30 to 50 miles in length, although it is at least possible that the
Nenana coal may underlie certain territory through which the main
line will be run (see p. 74). Without definite data, it is assumed that
30,000 tons of coal will be hauled an average distance of 20 miles on
the main line and that 1,000 tons of local freight originating between
Chitina and Richardson will be hauled an average of 150 miles. In
round numbers, therefore, the annual freight ton-miles would amount
to 15,000,000, or the equivalent of 50,000 tons of freight hauled over
the entire 313 miles of line. It is assumed that there will be an
annual through passenger traffic of about 10,000, or 3,000,000 pas-
senger miles.
he Copper River & Northwestern Railway, from Cordova to
Chitina, mile 132, has a ruling grade of 0.7 per cent and a general
maximum curvature of 14°. On the proposed new line the maximum
grade would be 1.13 per cent, and the maximum curvature approxi-
mately the same as on the Copper River & Northwestern Railway.
With the assumed 100-ton consolidation locomotive, class 10-22-28-K,
it would be possible to haul over the Copper River & Northwestern
line to Chitina a net freight load of 700 tons at 10 miles per hour, or
360 tons at 25 miles per hour, in one train. This same engine could
haul a net.load over the 1.13 per cent grade, from Chitina northward,
of 600 tons at a 10-mile speed, or 300 tons at a 25-mile speed. The
15,000,000 ton-miles assumed could be hauled by three trains per
week carrying an average of 322 tons at a speed of 25 miles per hour,
and, therefore, three trains per week is fixed as the basis of operation
for the first five years.

Taking into account the grades, the alignment, and the character
of the country, including maintenance menaces from snow, etc., the
commission estimates the annual cost of operating from Chitina to
Fairbanks, on a basis of three trains per week each way, at $2,200
per mile of track, or $7 per revenue train-mile.

The commission is of the opinion that an average freight rate ex-
ceeding 5 cents per ton-mile, and passenger rate in excess of 6
cents per mile would defeat the immediate object of the railroad,
namely, the expeditious development of the interior of Alaska, and,
furthermore, would introduce the question as to whether or not the
Seattle-Cordova-Fairbanks freight route would be able to compete
with the present all-water route via the Yukon River system, except
on shipments in which the time element is of such importance as to
warrant the payment of a higher freight rate.

The result of one year’s operation at the average freight rate of 5
cents per ton-mile and 6 cents per passenger mile, using the com-
1;1ilslsion’s estimated cost of construction (p. 108), should be about as

ollows:
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Estimate No. 1.

Expenditures:
Operating expenses: 3 trains a week, 312 trains, or 97,656
rAl TRt o arpeliy = 3t SN P U et e, S e $684, 592
Fixed charges: Interest on cost of construction, 6 per cent
GEHIPAR 000 2= ate Snaa e sa i | 2 e e R VS st s 838, 260
‘Eaxes, $100 perimile, 313 miles - ~oien - Lo Lol Gl e 31, 300
fiotalkoxhenturen st ul SR Neiead e ot on SR s Tl e $1, 554, 152
Income:
Meilvcorifrach Socc gl Ay LT R SR Yy e S e s 100, 000
10,000 through passengers, or 3,000,000 passenger-miles at
BROOITTRS. - e e e ey s L 180, 000
15,000,000 ton-miles of freight at 5 cents.................. 750, 000
Botglincome il Ssate  ag MRt aREA R 20 D 0 (8T T I 1, 030, 000

Deficit with 5 cents per freight-ton-mile and 6 cents per passenger
gAlD e B R T ey T T o S Dt Sl 524,152

Under this estimate the average through freight rate from Cordova
to Fairbanks would be $22.25 per ton and the through passenger rate
$26.70.

With a passenger rate of 7 cents per mile and an average freight rate
of 8.3 cents per ton-mile, the road could, with the assumed tonnage, be
operated without loss. This is shown in the following estimate of a
year’s operation at these tariffs.

Estimate No. 2.

Expenditures:
Operating expenses, 3 trains a week, 312 trains, or 97,656
draan-inalaseat ST 2 I 8 Sy R e e T $684, 592
Fixed charges: Interest on cost of construction, 6 per cent
(odiih i s AT L9 i MO ol Aol S N AT A e S D 838, 260
Taxes, $100 per mile, 313 males..c.ococviiiinaninnaann. 31, 300
Wotaboxpeniditines i (i "= g e Do S N e $1, 554, 152
Income: 3
MailicoBtractl 7ot S, B T B s R o g TR 100, 000
10,000 through passengers or 3,000,000 passenger-miles, at
e i BES T TS e T DR T 210, 000
15,000,000 ton-miles of freight. at 8.3 cents............... 1, 244,152
Ao tbanconae e S en bl S e L R e s 1, 554, 1562

Under this estimate the average through freight rate from Cordova
to Fairbanks would be $36.94 per ton and through passenger rate
$31.15.

In both of the foregoing estimates it will be noted that no allowance
is made for promotion expenses or stockholders’ profits over and above
interest on the amount invested, it being assumed that the line will
be built by private corporate ownership, involving the necessity of
earning 6 per cent on the capital used in construction. Were the road
to be constructed by the Government or by }irivate corporate owner-
ship with a Government guaranty of principal and interest on bonded
indebtedness, the capital required should be obtained at a much lower
rate of interest, thus materiallyreducing the annual expenditures. Such
an analysis is given below,using 8 per cent on the investment as fixed
charges and omitting the mileage tax of $100 on the assumption that
this tax would not be levied in the case of a Government owned or
aided road.
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Estimate No. 8.

Expenditures:
Operating expenses, 3 trains a week, 312 trains, or 97,656
Grein=pnilesiat B7 S0 sk e e AU ol s S Y e $684, 592
Fixed charges: Interest on cost of construction, 3 per cent
of $131071 (00700 SRt PR i b S by ) 419,130

‘Potaliexpenditureaiey i alTe i & S mepi iy er Tl $1, 103, 722
Income:
Matl conifract o siesmeet W82 Sl DRt i T U 100,000
10,000 through passengers, o1 3,000,000 passenger-miles, at
e o AR e S SRR S e O O T e 180, 000
15,000,000 ton-miles of freight, at 5.49 cents............... 823,722

Potaliineame i S e DR e T e et s T DT 1,108, 722

Under this estimate the average through freigcht rate from Cordova
to Fairbanks would be $24.43 per ton, and through passenger rate
$26.70.

THE VALDEZ-FAIRBANKS ROUTE.

This route involves the use of no part of any existing railroad.
Running in a northerly direction for 101 miles it reaches a point on the
roposed location of the Chitina-Fairbanks route considered in the
oregoing section. From thence to Fairbanks, 279 miles, the two
routes would be identical.

The business which a railroad connecting these two termini might
reasonably expect would be practically the same as in the case of
Chitina and Fairbanks, with a small increase for local freight originat-
ing in the immediate vicinity of Valdez. For this study, therefore,
the tonnage for the.first five years of the road’s existence is assumed
to be as follows:

Tons. Miles,
Through freight A 45,000 380
NONAAR conl: Soceomiaauana it o St e oo -e--| 30,000 20
Local freight between Valdez and Richardson 2,000 150

In round numbers, 18,000,000 ton-miles, or the equivalent of 47,500
tons of freight, over the entire 380 miles of line. It is further assumed
that there will be 10,000 through passengers annually, or 3,800,000
passenger-miles.

The maximum grade, north and south bound over Thompsons
Pass, is practically 3 per cent, which means that with the assumed
100-ton consolidation locomotive only 110 tons of net load can be
hauled. This grade will, therefore, require two pusher engines of the
same type in order to haul the assumed annual tonnage on a schedule
of three trains a week.

Taking into account the grades, alignment, character of country,
probable maintenance expenses, etc., the commission estimates the
operating cost per revenue train-mile of the 380 miles between Valdez
and Fairbanks at $7.23, this figure being an average of a train-mile
cost of $7.86 for the 101 miles over Thompsons Pass, and $7 for
the remaining mileage to Fairbanks.

Three estimated balance sheets have been prepared, representing
the result of one year’s operation, on the following assumptions:
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First. That the road is constructed by private capital, involving
the necessity of earning 6 per cent return on investment; also that the
income is provided at rates of 6 cents per passenger-mile and 5 cents
per freight ton-mile.

Second. As in the first assumption, fixed charges will be 6 per cent
upon the first cost of the line, but the income will be furnished by
carrying passengers at 7 cents per passenger-mile and freight at such
a rate as will result in no deficit.

Third. That the road is constructed by the Government, or by
private capital with Government aid, reducing the fixed charges to
3 per cent of cost of construction, and omitting license tax.

Estimate No. 1.

Expenditures: ;
Operating expenses, 118,940 train-miles, at $7.23......... $859, 607
Fixed charges, 6 per cent of first cost $18,545,000......... 1,112,700
Tidcense tax, 380 miles, at $100... .. ... ilooanoobilol. 38,000
Motalrexpendiburent s Iettr i Sl iy L et B Bl B e T $2, 010, 307
Income:
Mail contract........: S I R SRS L R RS 100, 000
3,800,000 passenger-miles, at 6 cents........ocooooiiaotn 228, 000
18,000,000 freight ton-miles, at 5 cents.........cc.......... 900, 000
ROt I COmB Dt i b g 00 v e tang e 210 Mt Ko REI RS 1, 228, 000
Deficit with 6 cents per passenger-mile and 5 cents per freight-ton-
] (i A, SR e Aot L L2 T A e SRS s S 782, 307
At these rates the following through tariff would result:
Passencertariff, . Valdez o Fairbanbgs sl o s JE DL L G e g s $22. 80
Hreight tariff; per;ton, Valdez to Fairbanks. i tioias . oial St cbuiie. o L 19.00
Estimate No. 2.
Expenditures: :
Operating expenses, 118,940 train-miles, at $7.23......... $859, 607
Fixed charges, 6 per cent of first cost, $18,545,000......... 1,112,700
License tax, 880 miles, at $100.........c.cccciemeenannnn 38, 000
Rotal expenditiiveR s ycant e N e e M L I e $2,010, 307
Income:
35V RTT oY e Yo AR o, SO0 TN T ATt et AR od G U 100, 000
3,800,000 passenger-miles, at 7 cents.......c.............. 266, 000
18,000,000 freight ton-miles, at 9.13 cents................ 1, 644, 307
iG] Snissmb £ S I T 3 L e B s iy 2,010, 307
At these rates the following through tariffs would result:
Bassenpenitamii Waldez o Batrbanks. ot S o oL SRt ST i ol $26. 60
Freight tariff; per ton, Valdez to Fairbanks....:ciccccceciicinernnoancnnaas 34. 69
Estimate No. 3.
Expenditures: ]
Operating expenses, 118,940 train-miles, at $7.23......... $859, 607
8 per cent first cost, $18,545,000. ... cccccioacaninaanns 556, 350
eiotalexpendattneseaios i s s e Rl Lo D e s s s $1, 415, 957
Income:
Yol felod it o S SRR s R R Rl e o 100, 000
3,800,000 passenger-miles, at 6 cents.....ccceecieanna... 228, 000
18,000,000 freight ton-miles, at 6.04 cents................ 1, 087, 957

1,415, 957
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At these rates the following through tariffs would result:

Pdasenger tariff, Valdez to Fairbanks. .. oo ...cococio. oo i l8iiin ... $22. 80
Freight tariff, per ton, Valdez to Fairbanks............. ... .ai.a.... 22.95

It should be here stated that in this, as in the operation studies of
all trunk lines, freight costs and tariffs result from assumptions as to
tonnage that do not include coal traffic from mines to the seacoast
terminals. Coal tonnage of this character is made the subject of
separate studies under the heading “Coal roads.” Coal fields exist
on the lines from Cordova and Seward, but there is no coal field
properly tributary to the Valdez route except Matanuska when con-
nected by a branch line 108 miles in length. The grades on this
branch line and those over Thompsons Pass are such as to justify the
belief that coal, essentially a low-grade freight, will never be shipped
in considerable quantities over this route to Valdez from the Mata-
nuska field. This fact is cited here as having a direct bearing on any
comparison of the costs of haulage over the three through lines
embraced in these studies, since with a considerable prospective coal
movement on the other two lines a proper adjustment of rates to
effect reductions would be made at an earlier date than could be
expected in the case of the Valdez route.

THE SEWARD-FAIRBANKS ROUTE.

Freight movements from the seacoast to Fairbanks over the
Seward-Fairbanks route would be carried for 71.6 miles over the
existing tracks of the Alaska Northern Railroad and from thence to
Fairbanks, a distance of 391.4 miles, over the proposed Susitna Valley
route to Fairbanks. Since the commission has not evaluated the
property of the Alaska Northern Railroad, this analysis will be made
on the assumption of an independently operated road from Kern
Creek to Fairbanks and a tariff differential in favor of the Alaska
Northern Railroad to cover the excess cost of haulage from Kern
Creek to Seward.

In the main, the tonnage expectancy of this route would be the same
as that of the Cordova-Fairbanks line, previously considered, with an
allowance for coal traffic originating in the Matanuska district.
Were this road built and operated on a traffic agreement with the
Alaska Northern, the opening of the coal fields would result in a coal
tonnage from a branch line tapping the Matanuska district. The
bulk of this coal movement WOUI% go southward to Seward and there-
fore become a source of revenue mainly to the Alaska Northern Rail-
road. A part would undoubtedly be distributed in the Susitna Valley,
but as the amount of this which could be counted upon for revenue
would necessarily be small during the early part of the road’s exist-
ence, it is only placed at 1,000 tons annually. The estimate of ton-
nage to be expected during the first 5 years following construction is,
therefore, as follows:

Tons.
Throuphirersirt: 8091 mnileR iz ociosane . w0l St ey s 45, 000
Nenangcoal 20 milba:s b on s el I e A NS 5 T 30, 000
Pecal freichp i SusitnaiValley il BOTmTleRt: . 2L Shlas toos oo iy s il aylie 1, 000
Local coal shipment, Susitna Valley, 150 miles.............coooiioaoann... 1, 000

Total movement 18,500,000 ton-miles, or 47,000 tons of through-
train haul. The passenger movement is estimated at 10,000 over the
entire trackage, or 3,910,000 passenger miles.
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The Commission has been unable to obtain the results of recon-
noissance surveys over Broad Pass, if any such have been made, and
therefore has no accurate information concerning the grades on this
part of the line. It has been stated by one of the engineers connected
with the exploration of this part of the route that the ruling grades
north and south bound over Broad Pass would not be less than
1.5 per cent. This exceeds the 1.13 per cent grade over Isabel Pass
on the Cordova-Fairbanks route, but the Commission, basing its
opinion upon what is known of the general character of the coun-
try traversed, believes that there would be no great difference in
gradients and alignments between the roads possible to construct
over the two routes. It feels justfied in this belief by the fact
that the surveys run over both routes were preliminary in char-
acter, and scarcely more than exploratory methods were used. It is
therefore assumed in this analysis that the ruling grade on the Seward-
Fairbanks route will not exceed 1.13 per cent as used on the main
divide of the Cordova-Fairbanks line. The assumed locomotive
would therefore haul northbound, from Kern Creek to Fairbanks, a
net load of 600 tons at a speed of 10 miles per hour, or 300 tons at a
speed of 25 miles per hour for each train. The 18,500,000 ton-miles
assumed could be hauled on three northbound trains per week, each
train carrying an average of 300 tons at a speed of 25 miles per hour.
The basis of operation for the first five years is therefore assumed at
three trains a week of 300 tons.

Using $2,200 as the operation cost per mile of track, as in the
Chitina-Fairbanks analysis for three trains a week each way (see p.
117), the cost per revenue train-mile would be $7. Fora considerable
portion of this road, where it passes through the Susitna Valley,
grades would be less than 1.13 per cent, but would still average 1
per cent. This slight difference would not warrant a change in char-
acter of equipment, and therefore would not enable an appreciable
saving in cost to be effected over that assumed for a ruling grade of
1.13 per cent.

From Seward to Kern Creek (mile 71.6), there are two stretches
ruled by 2.2 per cent grades, the first being located between miles
0 and 12, and the second between miles 40 and 45, necessitating an
extra heavy pusher engine, or two pusher engines of the same type
as the train locomotives, over a distance of 17 miles. It may however
prove expedient to operate these pusher engines throughout the entire
distance between mile 0 and mile 45. The Commission estimates that
the cost per train-mile of operating three trains both ways per week
over a 2.2 per cent grade is $9.90, leaving approximately 54.6 miles
with an operating cost of $7. This would make the average cost
of operation over the 71.6 miles of the Alaska Northern Railroad
$7.70, or $0.70 per mile in excess of the train-mile operation cost
over the 391.4 miles from Kern Creek to Fairbanks.

If the income due to through-train traffic were divided in proportion
to train-mile operation costs, the rate per mile received by the Alaska
Northern should be 1.10 times the rate per mile received on the line
from Kern Creek to Fairbanks. This assumption does not, however,
take into consideration the possible difference in cost of construction
of the two lines.

The Commission has made as careful an estimate of the cost of con-
structing the 391.4 miles between Kern Creek and Fairbanks as the
character of the data in its possession will permit, and fixes the amount
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at $17,708,000. With fixed charges based on this cost of construc-
tion, and the assumed freight movement set forth above, there have
been prepared three estimates showing the results which may be
expected of a year’s operation during the first five years following
construction. These estimates, as in the operation studies of the
Cordova-Fairbanks route, have been made on three different assump-
tions:

First. That the road is built by private capital, necessitating a
6 per cent return on the investment; also on an assumed rate over
the 391.4 miles to be constructed of 5 cents per freight ton-mile and
6 cents per passenger-mile.

Second. That the method of constructing and financing is the same
as in the first assumption, with an income produced by such freight
and passenger tariffs as would result in no deficit.

Third. On the assumption that the road is constructed by the
Government, or by private corporate interests with Government
guaranty of principal and interest on bonded indebtedness, and that
the capital thus obtained would demand only 3 per cent return. Also
that no license tax would be imposed on a Government owned or
aided road.

These estimates are given below:

Estimate No. 1.

Expenditures:
Operating expenses, 3 trains a week, 312 trains, or 121,992
trainsmilendab e 2 Sl IR EAN LR e Sl SR $853, 944
Fixed charges, interest on cost of construction, 6 per cent of
7080002 8, Lo IR0 S R S 1,062, 480
Taxes, '$100 per mile; 391 milesucn 2 aia s ss 39,100
Tofal expenditimens i funeas. Sl bl it iol L o o $1, 955, 524
Income:
Mail confractras e sidnbar R anis S UE el T GG S 100, 000
10,000 through passengers, or 3,910,000 passenger-miles, at
Gleontasfiiyy ot st Bu i L R s v Lol e LU U 234, 600
18,500,000 ton-miles of freight, at 5 cents.................. 925, 000
fotalancom@u i ST o Lo R B S e L e R0 1, 259, 600
Deficit on a 5 cents per freight ton and 6 cents per passenger mile.... 695,924

The corresponding tariffs over the 71.6 miles of the Alaska Northern
Railroad would therefore be 6.6 cents per passenger-mile and 5.5
cents per freight ton-mile. The through rate per ton for freight from
Seward to Fairbanks would therefore be $23.51 and the through
passenger rate $28.21.

Estimate No. 2.

Expenditures:
Operating expenses, 3 trains a week, 312 trains, or 121,992 :
e AT o (AR B RRERAE T P S S e S $853, 944
Fixed charges, interest on cost of construction 6 per cent
o LR T08 000 T T S T D 2 1,062, 480
Taxes, $100:per mile 1391 miles 2o iloiiiaas. 39,100
dlateliaxperidifiirestiutons el o Ll L $1, 955, 524
Income:
Maillconfifach s 2atta S i R el e s S S RAG L B, 100, 000
10,000 through passengers, or 3,910,000 passenger-miles,
E% AR e e 1 s GONE I SIS I NSRS e PR Gl 273,700
18,500,000 ton-miles of freight, at 8.55 cents............ 1, 581, 824

Folalaneomes . Sdsitc of Jubuatidti a8 (i IR NI i el dC e O 1, 955, 524
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Under this estimate the rate on the Alaska Northern would be 7.7
cents per passenger mile and 9.4 cents per freight ton-mile. The
through rates, Seward to Fairbanks, would be $40.20 per ton for
freight and $32.90 for passengers.

Estimate No. 3.
Expenditures:
Operating expenses,‘3 trains a week, 312 trains, or 121,992
T b R S RIS b e < IS G $853, 944
Fixed charges, interest 3 per cent on $17,708,000........ 531, 240
(EGlexpenditiressss S = i, L L e L S e 1, 385, 184
Income:
IV A OPTRa ol S e e e Tl Sl T 100, 000
10,000 through passengers or 3,910,000 passenger-miles,
AN conts Joiartimista e e Bt e ek et TS 234, 600
18,500,000 freight ton-miles, at 5.68 cents.............. 1, 050, 584
Fotal Tncome T e SEIit ol pinr LRt e e s 1, 385, 184

Under this estimate the rates on the Alaska Northern are assumed
to be, for passengers, 6.6 cents per mile, and for freight per ton-mile,
6.25 cents, making the through rates as follows:

Seward-Fairbanks, for passenfera. 2\ edis e Dil St o8 ST (L $28. 20
Seward<Eairbanksjforifreight’(periton) i scat e citur vib o nVialin st o 26.71

SEWARD-IDITAROD ROUTE.

Freight movements between the Iditarod district and Seward will
be carried over the trackage of the Alaska Northern Railroad for
71.6 miles, thence over the proposed new line for approximately 344
miles. This new line is identical, as far north as Willow Creek, with
the Susitna route to Fairbanks already described, 115 miles from
the present terminus of the Alaska Northern Railroad at Kern Creek.
From Willow Creek the line runs westwardly over Rainy Pass for
229 miles to the McGrath district on the Kuskokwim River.

No survey has been made through this country having in view the
location of a railroad. From reports of exploratory expeditions and
from data in the possession of the Geological Survey, it 1s known that
railroad construction is possible, but that, through the pass, maxi-
mum grades of at least 2 per cent may be expected. For the pur-
pose of this estimate, it is assumed that of the 344 miles, 100 miles
will be ruled by a 2 per cent grade, while the remainder of the road
will be the same type as was assumed for the Cordova-Fairbanks and
Seward-Fairbanks lines.

Inasmuch as the Commission has no information concerning the
value of the Alaska Northern property, an analysis will be made for
‘the new construction only, and a freight rate determined for this
yart of the line which would result in profitable operation. The
reight rate for the remainder of the haul, between Seward and Kern
Creek, will be obtained as in the case of the Seward-Fairbanks line,
from the ratio of annual operation expenses.

It is assumed that operation will be based on three trains per week
each way, which, with the assumed locomotive, could haul consider-
ably more freight than would be in sight for some time. The Com-
mission estimates the operating cost of three trains both ways per
week over the 100 miles of 2 per cent grade at $9.30 per train mile,
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and the operating cost of the same number of trains per day over the
244 miles, the remainder of the new construction, at $7 per train mile.

Based upon such information as the Commission was able to obtain
concerning freight movements in this district in the year 1910-11,
the following tonnage assumptions are made:

Through freight between Seward and McGrath, 344 miles new line, 72 miles Tons.

Alasiea Northerny b, L S8t 221 Snce ionaSiles Sty » o Eani R en. joe i oy 15, 000
Soraltiraich @O naalen fori s S0k s e S e S eit s D R Ml il 10, 000
L R I o bR S B A B e S S o SR DS A T R B 10, 000
Dinal SI20mmilen oot B et o T o g L e L Ll e L e 10, 000
Gonl s esusesiial o S U i s s L RS O Tt e Y e TN 10, 000

A total of 9,960,000 ton miles, or 29,000 tons through freight haul.
In addition to this, it is assumed that there will be a through passen-
ger traffic of 5,000 annually over the new line of 344 miles, or 1,720,000
passenger miles. :

The Commission estimates the cost of the new line involved in the
Iditarod-Seward route at $17,970,000.

Three operation estimates have been prepared on the following
assumptions:

First. That the road is built by private capital, necessitating a
return on investment of 6 per cent per annum. Also on an assumed
rate over the 344 miles to be constructed of 5 cents per freight ton
mile, and 6 cents per passenger mile.

Second. That tﬁe method of constructing and financing the road
is the same as in the first assumption, with an income produced
by such freight and passenger tariffs as would result in no deficit.

- Third. On the assumption that the road is constructed by the
Government, or by private corporate interests with Government
guarantee of %rincipal and interest on bonded indebtedness, and that
the capital thus obtained would demand only 3 per cent return.
Also that the income is derived from a 6 cent passenger mile rate
together with such a ton mile freight rate as would result in no
deficit.

Estimate No. 1.

Expenditures:
Operating expenses, 3 trains a week, 312 trains,
or 76,128 train-miles, at $7-..  iL ..o i $532, 896
31,200 train-miles,; at $9.80: . c.. . iiii.iiiloa.o 290, 160
$823, 056
Fixed charges, 6 per cent interest on cost of construction,
e T e A S R SR S e S RO S 1 b 1, 078, 200
Taxes, $100 per mile, 344 miles . ...ccceeiieeeaeiaa.... 34, 400
tiatallexpend iUvens . i SNkl G il e e e $1, 935, 656
Income:
L0 L 0 S o e R el X, s SRR AN S A 1 2 X e L5E IS 100, 000
1,720,000 through-passenger-miles, at 6 cents............. 103, 200
9,960,000 ton-miles freight, at 5 cents..................... 498, 000

4 aai] b el Dk o s Al peig S o el st s e o+ e BN o B 20t 701, 200

Deficit with 6 cents per passenger-mile and 5 cents per
ffeIchtttormr-pailertr ehe s an e L eSS D s e e Tl 1, 234, 456
The commission also estimates that the cost of operation over the
71.6 miles of the Alaska Northern Railroad, based on three trains
each way per week, would be $7.70 per mile, or exactly the same as
the average cost of operation over the 344 miles of new construction.
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It is therefore assumed that whatever rate may be determined upon
as profitable for the operation of the 344 miles of new line would
serve to carry the freight over the part of the line owned by the
Alaska Northern Railroad. This assumption does not, however,
take into consideration the possible differences in cost of construction
of the two lines.

Under estimate No. 1 the through tariffs between Seward and
MecGrath would be as follows:

e N T I A (Rt T L o S LR IO SIS o0 o L0 A R ) $24. 96
T T e et SR e AP T T e NS S D S e 20. 80
Estimate No. 2.

Expenditures:
Operating expenses, 3 trains a week, 312 trains,
or 76,128 trainspadlen, at B .. da ol Ll bl $532, 896
31,200 train-miles, at $9:80.2 oo iovni i cnn s 290, 160
TIEH 2N $203 056
Fixed charges, 6 per cent interest on cost of construction,
S 17070000 /S ARANG T e i 1,078, 200
Taxes, $100 per mile, 344 miles......... S SR s 34,400
Hotalexpengifirens it s o Tt Bre o L i S R eI $1, 935, 656
Income:
Matlreonirant: Siat B vl e T R T e 100, 000
1,720,000 passenger-miles, at 10 cents........... .. ...... 172, 000
9,960,000 ton-miles of freight, at 16.5 cents................ 1, 663, 656
Mot THCODE i it el 0 Tl T 3, et T 1, 935, 656
Under estimate No. 2 the through tariffs would be as follows:
el e e L s e A IR e S (R e SR MR G L L S e $41. 60
BIeieny Tatet perttetl Syl e Ul ada U5 SR n i L e 68. 64
Estimate No. 3.
Expenditures: .
Operating expenses, 3 trains a week, 312 trains,
or 76,128 train-miles, at $7.......... ... ... $532, 896
31,200 train-miles, at $9.30. . ..cccieeeiennann... 290, 160
—————— 518523/ 056
Fixed charges, 3 per cent interest on cost of construction,
B 070 0007 TSN BERST At SRR S fe Ay A e 539, 100
Total-expenditnress: i AU SNEE Ll (ol r b ik COSRCsl $1, 362, 156
Income:
ViUl edfiitach b ol e i (I ee A e Dl ek S e $100, 000
1,720,000 passenger-miles at 6 cents..................... 103, 200
9,960,000 ton-miles of freight at 11.63 cents.............. 1, 158, 956
el aneomertre s s de b R R e e e e 1, 362, 156
Under estimate No. 3, the through tariffs would be as follows:
IPasSenmalratieisle SR e o sl o 1 Her e L SO e e I e A N A $33. 28
Treiohbirate Sl TON s e Jlor o i S SN, & e e e e e 48. 38

CoarL Roaps.
CORDOVA-BERING RIVER COAL FIELD LINE VIA KATALLA.

It is assumed that this route will have no traffic other than coal,
and that the output of the mines will be 1,500 tons per day for
the first five years.
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It will be necessary to construct 55 miles of new line, which will
join the Copper River & Northwestern Railroad at mile 38 of that
line, and Wi]i.lprequire a haul of 38 miles over a different road, unless
the two be operated under one management. For estimating
purposes, it is assumed that the coal can be hauled over the Copper
River & Northwestern Railroad at the same rate per ton-mile as may
be found necessary for profitable operation over the new construction.

The grades on the new construction are very flat, the maximum
being 0.58 per cent, and extending for a short distance only. Two
trains per day will carry the estimated output.

Taking into consideration the character of the road, the Commission
estimates the average cost per train mile, on the basis of two trains
per day over the 55 miles of new construction, would be $2.86 per
revenue train mile. Assuming that the new line is constructed by
private corporate interests, necessitating 6 per cent return on invest-
ment, the following estimated balance sheet for the new construction
considered as separately operated is obtained:

Expenditures:

Operating expenses, 2 trains a day, 313 days, 55 miles at $2.86. $197, 100
Fixed charges, 6 per cent interest on cost of construction,

- a1 DA LR e e WL BRI S A (0 S P e 162, 000
Taxes, $100pernile; b5 miles.. . It o vhl il Sal i o oanicl 5, 500
Totalexpendisiies S i il C L e L L s o $364, 600
Income: )
1,500 tons of coal, 313 days, 55 miles, 1.39 cents per ton-mile. ......... 364, 600

At this rate it would cost 76 cents per ton to haul coal between
the mines and the junction, and $1.29 between the mines and Cordova;
to which it would be necessary to add the 25 cents per ton to cover
terminal charges and wharf tax, making a total tariff from the mines
to the ship of $1.54.

Were the assumption permissible that the new line would be
operated by the same company which does or may operate the Copper
River & Northwestern Railroad, it is believed that the increase in
economy and efficiency that would result in the use of the larger
company’s organization and plant would lower this rate to at least
85 cents per ton, which, with the terminal charges as before, would
permit of delivery of coal to ship at Cordova at $1.10 per ton.

The Commission has made similar estimates for other outputs, and
have arrived at the conclusion that with an output of 1,000 tons per
day the average rate from the mines to Cordova, less terminal charges
and wharfage fees, would be $1.66, and for 3,000 tons per day, 79 cents
per ton.

CORDOVA-BERING RIVER COAL FIELD LINE VIA LAKE CHARLOTTE.

As in the case of the Katalla Line from the Bering River coal field,
it is assumed that this road will carry coal traffic only, also that freight
can be carried over the Copper River & Northwestern Railroad Co.’s
tracks at a per ton rate which would permit of profitable operation
over the new construction.

The new line will be 38 miles in length, and will involve heavy
grades against the traffic. The maximum grades are 1.7 per cent,
1.13 per cent, and 0.85 per cent over a distance of 5% miles.

With an output of 1,500 tons of coal per day, it will be neces-
sary with the locomotive assumed to operate two trains a day with
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pusher engines over the 5%-mile climb to the summit. Taking into
consideration the grade, curvature, and pushers, the commission
estimates the average cost per revenue train mile to operate two
trains a day each way at $3.09.

Assuming that this new line is constructed by private corporate
interests, necessitating an earning of 6 per cent on the investment,
the following estimated balance sheet results:

Expenditures:
Operating expenses, 2 trainsa day, 313 days, 38 miles, at $3.09......... $147,234
Fixed charges: 6 per cent on estimate cost of new line, $2,054,000 ....... 123, 240
Paxep$100 per- mildys S8ITHEsrrscataly | 08 o Sl g B S 3, 800
Woteliexpenditnuretsshil galisbbmal vy g e a0 SRSt b (K 274, 274
1,500 tons of coal, 313 days, 38 miles, at $1.54 per ton-mile............. 274,274

At this per ton freight rate over the entire 76 miles from the mines
to Cordova the through tariff would amount to $1.17 per ton. To
this it would be necessary to add an item for terminal charges and
wharfage tax, which is roughly estimated at 25 cents per ton, making
a total rate from mine to ship of $1.42.

Were the assumption permissible that the new line would be
operated by the same management which would control the Copper
River & Northwestern Railroad, it is believed that the increase in
economy and efficiency that would result in the use of the larger
company’s organization and plant would lower this freight rate to $1
per ton, which, with the terminal charges as before, would permit of
delivery of coal to ships at Cordova at $1.25 per ton.

The Commission has made similar estimates for other outputs,
and has arrived at the conclusion that at an output of 1,000
tons per day the freight rate from the mines to Cordova, exclusive
of terminal charges and wharfage fees would be $1.44, while for an
output of 3,000 tons per day it would be 70 cents.

LINES FROM CONTROLLER BAY AND KATALLA TO BERING RIVER COAL
FIELD.

If either Controller Bay or Katalla were adopted as a port for
shipment of Bering River coal it would become necessary to construct
terminal facilities at a cost of approximately $2,500,000. The rail-
road construction required in the case of Controller Bay would be 25
miles, and Katalla 31 miles. The character of the roads as far as
gradient, curvature, and -cost is concerned, is comparable to the

roposed branch from Cordova to the Bering River coal field via
%atalla, and the same operating costs may be used. On an estimated
coal output of 1,500 tons the following balance sheet is obtained for
the Controller Bay Line:

Expenditures: ;
Operating expenses, 4 trains a day, 318 days, 25 miles, at $2.86 per train
il L T O e T s L e T e $89, 518
Fixed charges, 6 per cent of cost of road, $1,430,000................... 85, 800
Six per cent of cost of terminals, $2,500,000..... ... ... ociiiiaaa.. 150, 000
LS EPTE  Ey v K, | DB bl S/ SN 0 o L R 0 L Sl el S 2, 500
giotiltexpendituzent ot XL Ui S e I 327,818
Income:

1,500 tons of coal, 313 days, 25 miles, 11,787,500 ton miles, at $2.79. ... 827,818
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Total rate from mines to Controller Bay, exclusive of terminal
charges and warehouse tonnage tax, would be 69 cents per ton.

In like manner, the following estimated balance sheet is obtained
on the-operation from the coal fields to the terminals at Katalla.

Expenditures:
Operating expenses, 4 trains a day, 31 miles, at $2.86 per train mile... $111,000
Fixed charges, 6 per cent on cost of construction, $1,702,000........... 102, 120
Six per cent on first cost of terminals, $2,500,000...................... 150, 000
(Boax 81 mrleaata DO s oo s B e el 2 e 3,100
fLotalsexpondituresh s s i, gw =0 CIghSe et T e I Tl 366, 220
Income:
1,500 tons of coal, 313 days, 31 miles, at 2.5 cents per ton mile......... 366, 220

At this rate the through tariff per ton from mines to Katalla would
be 77 cents, exclusive of terminal charges and wharfage tax.

CORDOVA-CHITINA-MATANUSKA COAL FIELD LINE.

As in the case of the other coal branches considered, it is estimated
that this line will carry coal traffic only, and that freight may be
carried over the 132 miles of the Copper River & Northwestern
Railroad Co.’s tracks at a per ton rate which would provide for profit-
able operation over the necessary new construction.

The new construction will be 163 miles in length {rom the coal
fields to mile 132 of the Copper River & Northwestern Railroad at
the town of Chitina. From the coal fields to the summit, a distance
of 45 miles, the ruling grade is 2.2 per cent. Taking into considera-
tion the grades, curvature, and necessity of pushers, the commission
estimates the average cost of operation per train mile, on the basis of
two trains per day over 163 miles, will be $3.64. :

Assuming that the new line is constructed by private corporate
interests, necessitating the earning of 6 per cent on investment, the
following estimated balance sheet is obtained:

Expenditures:
Operating expenses, two trains a day, 163 miles, at average
e e R B S e S P P i e $744, 318
Fixed charges, 6 per cent on estimated cost of new line,

88 430000 Fuan 0 bl N R e e e T e B 506, 040
FPaxes 3100 portdle L63 poiles. (2000 (e i J0 L Lol T 16, 300

sEotaliexpanditnresttytaftac Tuat Tl S ERAIIE R Tl () L o eSS $1, 266, 658
Income:
1,500 tons of coal, 313 days, 163 miles, at 1.66 cents per ton mile..... 1, 266, 658

At this freight rate the through tariff from the mines to Cordova
would amount to $4.90 per ton. Adding 25 cents per ton for terminal
charges and wharfage fees, the total rate from mines to ship would
amount to $5.15.

The commission has made similar estimates for other outputs, and
has arrived at the conclusion that with an output of 1,000 tons of
coal per day, the freight rate from mines to Cordova, exclusive of
terminal charges and wharfage fees, would be $6.05 per ton, while for
an output of 3,000 tons per day, the rate would be $2.74 per ton.
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SEWARD-KERN CREEK-MATANUSKA COAL FIELD LINE.

Like the other coal roads, it is assumed that this line will haul
coal traffic only. It will necessitate the construction of 115 miles
of new line from the Matanuska coal fields to mile 72 of the Alaska
Northern Railroad Co.’s tracks at Kern Creek on the north shore of
Turnagain Arm. In this case the most difficult part of the haul
will be over the Alaska Northern Railroad, involving two summits
with 2.2 per cent adverse grade. For this reason the assumption
that coal can be hauled over the Alaska Northern Railroad at the
same rate per ton as will be necessary for profitable operation over
the new construction is not permissible. The operating expenses
" have been determined for the whole mileage from mines to Seward,
and the resulting tariff is divided between the new construction and
the existing road in proportion to the operation costs over the respec-
tive lines. This assumption is necessarily unsatisfactory, but is
unavoidable because of lack of information as to the property invest-
ment of the Alaska Northern.

For the 38 miles between the coal fields and Matanuska Junction,
the assumed output of 1,500 tons per day can be carried by two
trains daily, 750 net tons each. From Matanuska Junction to
Kern Creek, 77 miles, the maximum grade against traffic is 1 per
cent. The output can be hauled in two trains daily with a pusher
engine operating over 9% miles of the ruling grade. Taking into
consideration the additional expense due to grade, curvature, and

usher service, the commission estimates the average cost of operat-
Ing two trains over the 115 miles of new construction as $2.98 per
revenue train mile. Assuming that the new line is constructed by
private corporate interests. necessitating an earnin% of 6 per cent
on amount invested, the following estimated balance sheet is obtained :
Expenditures:

Operating expenses, 2 trains per day over 115 miles, at $2.98.. $428,798
Fixed charges, 6 per cent on cost of construction $4,945,000.. 296, 700

Taxes $100 per mile, 115 miles. .. .. ococuoiiiieoiiiiiaaan . 11, 500
Loteexpena e ot R i e s e R e T $736, 998
Income:
1,500 tons of coal, 313 days, 115 miles, at 1.36 cents per ton-mile....... 736, 998

The haul southbound over the Alaska Northern involves a pusher
engine over a 2.2 per cent grade for 55 of the 72 miles. The assumed
locomotive can haul a net load of 320 tons over this grade, and by
doubling this capacity by means of pusher engines, the 1,500 tons
can be hauled by means of 3 trains daily. The commission finds
that the operation per train mile, 3 trains per day over the 72 miles
is $3.15. If the assumption is permissible that the Alaska Northern
Railroad can haul this coal at a rate fixed on the ratio of total operat-
ing expenses over the two lines, the per ton rate would be 160 per
cent of 1.36 cents or 2.18 cents per ton mile. The total cost per ton
over the Alaska Northern Railroad would therefore be $1.57 per ton,
and the through rate from mines to Kern Creek 115 miles at 1.36
cents would be $1.56. The through rate from the mines to Seward
therefore would be $3.13, exclusive of terminal and wharfage tax.

77393—H. Doc. 1346, 62-3——9
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The Commission has also estimated the cost of hauling the coal
on a basis of 1,000 ton per day and 3,000 ton per day outputs. The
through rates from the mine to Seward exclusive of terminal and
wharfage charges would be $4.27, and $1.81 per ton, respectively,
for these outputs.

It is possible that were the present Alaska Northern and the 115
miles of new construction to be operated under the same management
considerable gain in economy and efficiency would result, and the
price at which coal could be placed in Seward materially reduced.

VALDEZ-MATANUSKA COAL FIELD LINE,

Like the other coal roads, it is assumed that this line will haul coal -
traffic only. It necessitates the construction of 230 miles of new line,
running from Valdez over Thompson Pass, Ernestine Pass, and Tah-
neta Pass. (Coal movements would be south bound and would have
adverse grades of 2.2 per cent over the Tahneta Pass and 3 per cent
over the Thompson Pass. Taking into consideration the additional
operating expense due to grade, curvature, and pusher service, the
commission estimates the average cost of operating two trains a day
for an output of 1,500 tons of coal per day at $3.67 per revenue
train-mile. Assuming that the new line is constructed by private
corporate interests, necessitating an earning of 6 per cent on the capital
invested, the following estimated balance sheet is obtained:
Expenditures:

Operating expenses, 2 trains a day, 230 miles, at $3.67... $1, 054, 000
Fixed charges, 6 per cent on cost of construction,

1D R AIO00: s L R R AN LG R 759,720
Taxes, $100 per mile, 230 miles........................ 23, 000
Total expenditures st ool 8000 L8 Sa kS e JE S RN IS S S el b $1, 836, 720
Income:

1,500 tons per day, 313 days, 230 miles, at 1.7 cents per ton mile.... 1,836,720

At this train-mile rate the through tariff from the mines to Valdez,
230 miles, would be $3.91, exclusive of terminal and wharfage charges,
or $4.16 from mine to ship.



MARKET FOR ALASKA COAL.

Alaska is suffering from high rates enforced on all supplies by lack
of proper transportation facilities. Unfortunately, about six years
ago, just as railroad construction appeared most promising, the
question of the development of coal resources was precipitated with
great rancor and with considerable misrepresentation on both sides.
This has resulted in an absolute cessation of railroad construction
and a gradual shutting down of railroad operations, which is now
almost complete. No definite policy in regard to Alaska coal lands
has been determined on, and no one can safely predict when coal-
mining operations on a commercial scale will be begun. There is
much confusion of counsel as to the proper methods to adopt to
remedy this unfortunate situation.

While this has been unfortunate to the entire Pacific seaboard,
which needs a low-priced fuel, the result to Alaskans has been partic-
ularly distressing. There are many claimants to coal land in Alaska
who have been unable to obtain patents to which they feel they are
entitled. There are owners of otﬁer kinds of mineral properties who
can neither sell nor work them because transportation costs are above
the point where operations can be carried on at a profit, and who
feel that the interruption to railroad work has prevented the develop-
ment of their properties. There are numerous promising mineral
fields which are kept closed by the present condition of transporta-
tion, as only the richest discoveries would prove of value. By far
the greater number of those who desire the development of Alaska,
however, have no direct interest in any coal lands, the claimants to
which are few in number. The interests of most of the settlers in
Alaska are intimately bound up in the business revival which is
ex1 ected as soon as the coal lands are opened and railroad construction
follows.

The situation above referred to is particularly to be deprecated
on account of its effect on the coal situation. It is believed that
except for the controversy precipitated six years ago, at least one of
the coal fields would have been extensively developed, and if it con-
tains valuable deposits, as seems probable, markets might have been
developed by this time from which other fuels would have found it
difficult to dislodge it. This opportunity may now be lost, as the
California oils and the eastern coals via Panama may largely operate
to keep Alaskan coal out of any west-coast markets except for local use.

NAVAL COAL MARKET.

The United States Navy now uses coal on the Pacific coast, its
ships being supplied from its two de%ots in Puget Sound and San
Francisco Bay. Most of this coal is s épped around Cape Horn and
costs about $7.30 per ton delivered at San Francisco in foreign bot-
toms and about $2 more if shipped in domestic bottoms. This price
includes the cost of the coal and will vary considerably, principally
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on account of the state of the transportation market. Coal is also
shipped to Manila for the use of the Asiatic fleet, some around Cape
Horn and some around Cape of Good Hope. The cost at Manila is
about $9 per ton in foreign bottoms, including the cost of the coal,
and 1uns considerably higher in domestic bottoms. These costs vary
with the transportation market. The Navy also maintains a storage
pile in the Hawaiian Islands, where it is now engaged in the con-
struction of a large coal storage plant.

The total coal consumption of the Navy is between 700,000 and
800,000 tons annually, and of this about 150,000 tons are used in the
Pacifle, exclusive of that supplied to the Asiatic fleet. It is esti-
mated that the department will require 300,000 tons annually on our
Pacific coast after the completion of the canal, as it is anticipated
that a large part of the fieet now on the Atlantic coast will be fre-
quently transferred to the Pacific.

The Navy Department will probably construct coaling stations at
different points in the Pacific and provide them with coal piles of
about 200,000 tons each. There may be three or four such equip-
ments, and to complete the storage from 600,000 to 800,000 tons in
excess of current consumption will be required within a period of a
few years. It is quite likely that after the completion of the canal
the Navy will be in the market for coal for use and storage in the
Pacific to the extent of about 450,000 tons annually, until the coal-
stora,ge plants are filled. This market, however, will never exceed
this ficure, as new ships are being equipped for oil burning. This
large demand will cease as soon as the storage piles are stocked, and
the regular demand will begin to decline as the coal-burning ships
pass out. Purchases of this extent can not be definitely planned
and the figures are given as a maximum. It may be stated, how-
ever, that to be assured of any portion of this market the Alaska
coal will first have to show its suitability and then meet the price of
the known and established eastern coals, such as New River, Poca-
hontas, and Georges Creek. The best information at hand seems to
indicate that while Alaska coal seems to be suitable as to composi-
tion, it may run too high in slack to meet naval requirements.

Besides changing the quantities required by the Navy, the com-

letion of the Panama Canal will effect an immediate change in the

acific coal markets. This is difficult to forecast, depending as it
does on prices of coal in the east and on the condition of the trans-
portation market. It is probable that, if the present prices continue,
the Navy can deliver coal in San Francisco from the eastern mines,
at a price including the cost of the coal, of about $6.60 per ton;
this by using large colliers with no return cargo. If commercial
ships can be assured of obtaining suitable return cargo they should
be able to deliver coal at a lower price. It is possible that these
coals may be bought in cargo lots at San Francisco at as low a price
as $5.50 per ton, and at Seattle at prices but little higher. Should
Alaska coal prove suitable for naval use it will have to meet what-
ever these prices may be; and it is probable that if it can meet the
San Francisco price, it can also meet the price of the eastern coals
delivered at Honolulu and Manila.
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PACIFIC COAST CONSUMPTION.

The question of the establishment of Alaskan coal in the Pacific
markets is finally one of cost. In a recent bulletin of the Geological
Survey a member of this commission gives an analysis ! of the con-
sumption of coal in Pacific waters. This analysis would tend to
show that despite the advances in the use of oil for fuel purposes
there is on the Pacific coast an annual market for nearly 1,500,000
tons of coal at points where competition by Alaska coals is not im-
possible; this amount being considerably less than half the total
present coal consumption of the Pacific coast States and Alaska.

The principal objection to such coal as has been obtained from
the Bering fields is the low proportion of lump in the product. A
development of the fields may locate coals running considerably
higher in lump, but the geological indications are such as to give
little promise of this. While this may remove the coal from con-
sideration as a naval supply except in emergency cases, the high
percentage of slack does not lower its value as a coking coal, nor as a
steaming coal where forced draft is not used. The statistics referred
to show that in the Pacific coast States about 200,000 tons per
annum are used for coking purposes for which Alaska coal seems
entirely suitable, to the exclusion of other Pacific coals. It seems
suitable also to supply about 25,000 tons per annum of blacksmith
coal which now comes from Georges Creek at high freight rates.

The cost of handling coal from an Alaskan port to Seattle or San
Francisco would be dependent mainly on the quantity that could be
sold in those markets. The size of the collier, numbers of them
required to handle the tonnage, regularity and continuity of service,
would have to be determined after other factors now unknown are
fixed, the principal of which is the price at which the eastern coal
can be laid down in these markets.

The best information at the disposal of the Commission would
indicate that coal can be mined in the Bering River and Matanuska
fields at from $2 to $2.25 per ton. In operations of magnitude these
figures should not be exceeded. If there is a market for 500,000
tons a year, Bering coal can be delivered aboard colliers at Cordova
at about $1.42 per ton. It is estimated that a freight rate from this
point to Seattle will be between $1 and $2, depending on the size of
collier and regularity of service, and that corresponding figures for
San Francisco will be $1.50 to $2.50. With a 1,000,000-ton output
the lesser figures should be reached and might be lowered. These
figures would indicate that coal from this field has a chance of ex-
cluding the eastern coals from Pacific ports north of San Francisco,
and possibly also from that port, and on account of its superiority
in fuel value to coals from British Columbia and other western mines
it should be able to compete successfully with them.

THE LOCAL COAL MARKET.
There is not much coal used in Alaska at the present time, and

oil is rapidly supplanting it. This, of course, is due to the high cost
of coals, most of which are imported from British Columbia mines.

1 Alaska Coal and its Utilization, by Alfred H. Brooks, Bull. 442-J, U. 8. Geol. Survey, 1911.
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It is believed that this condition would not, continue if Alaskan
fields were opened, as the Frice of oil is advancing, and present
prices of a much inferior coal are excessive.

The present coal consumption in Alaska is about 100,000 tons a
year, but it is believed that if the Bering River coal is as good as is
expected and if the field is opened to development and railroad con-
struction resumed, an immediate local market of considerable size
will be created. Smelters in Prince William Sound, local demands
for fuel at Cordova, Valdez, and the mines in Prince William Sound
and in the Kotsina-Chitina district, a supply for Alaska steamers and
and for water shipments to other Alas%an ports seem to justify a
belief that 150,000 tons per annum would find ready a sale almost
at once and that with the development of the country this local mar-
ket would grow rapidly.

The situation as to Matanuska coal is not so favorable. The haul
to Seward is expensive, the cost of transportation and delivery
aboard ship running from $3.38 per ton on a 500,000-ton output to
$2.06 11l)er ton on a 1,000,000-ton output. Unless it should develop
that the coal is much better in quality or that the mining cost is
greatly less, this coal can not compete at Seward with the Bering
coal at Cordova, and it could not %ope to compete with it in the
larger Pacific markets, and possibly not with the coals from the
east. If both fields are opened it seems evident that the markets for
this coal would have to be found largely on the railroad itself, and
while these markets will probably be ultimately very valuable they
may not hold out enougﬁ immediate prospect to justify extensive
mining operations. :



SUMMARY AND RECOMMENDATIONS.

Less than five months ago the Alaska Railroad Commission was
appointed to investigate the problems of transportation in Alaska
involving the comparative study of a dozen terminals, and railway
routes aggregating over 3,000 miles, and was directed to submit its
report ‘‘on or before the 1st day of December, 1912, or as soon there-
after as practicable.” This duty involved a consideration not only
of the physical and engineering features connected with each project,
but also the various industrial phases of no less importance. The
great mass of data has been digested and the results are presented
i the preceding pages. It remains to summarize these results
briefly and to present the conclusions of the commission.

The data presented shows that the United States possesses in
Alaska a frontier territory of great size and of wonderful industrial
possibilities. The Commission believes that its climate is favorable to
permanent settlement and to agriculture; that its mineral resources
are vast and as yet but little exploited; that its population is sparse,
but only by reason of its inadequate transportation facilities; and
that its people are of the same type of hardy pioneers that have
carried the United States frontier to its present limits. -

In arriving at conclusions and formulating findings the Commission
has had in mind the terms of the act of Congress constituting its
precept, which, briefly stated, provide for recommendations in respect
to the best and most feasible railroad routes in Alaska from the
seaboard to the coal fields and to the interior navigable waterways
““which will best develop the country and resources thereof for the
use of the people of the United States.” It interprets this precept
to mean recommendations:

1. For a railway or railways which give promise of affording the
lowest transportation cost to tidewater of coal from one or both of
the two best coal fields.

2. The projection of railways along such route or routes as would
open the interior to commerce and colonization; the selection of such
route or routes to be made after giving due weight to lowest cost,
and shortest time of construction, maximum economy of operation,
and service to the largest areas of known natural wealth, best
adapted to permanent colonization; and, finally,

3. That these proposed railways must be based on the best ocean
terminals.

The provisions of the enacting clause clearly compels the Com-
mission to make choice of routes solely on the basis of physical and
economic facts. It therefore can not admit as factors in the problem
the existence of railways already built except in so far as these lines
meet the conditions prescribed above. Nor can the local interests of -
existing coastal settlements be given weight and still less the person-
nel or organization of corporations owning interests in existing lines
or terminals. The Commission conceives its duty to lie in pointing
out the route or routes which will best accomplish the ends specified
in the act without regard to local, corporate, or individual interests.
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The routes considered by the Commission fall into three classes:

First. Those which reach the interior, but do not give economical
access to either of the two principal coal fields. In this class are:
The Skagway route; the Haines-Fairbanks route; the Iliamna-
Kuskokwim route; the Valdez-Fairbanks route.

Second. Routes which reach the coal fields only. In this class
fall the routes from Katalla and Controller Bay.

Third. The routes which reach the interior and at the same time
will furnish economical transportation for the two coal fields. In
this class are the Cordova-Fairbanks route; the Seward-Fairbanks
route; the Seward-Innoko-Iditarod route. These routes will be con-
sidered in the order above presented.

For convenience in discussing the relative merits of the various
routes under consideration, it has been deemed expedient to arrange
the physical and economic characteristics of each in such form as to
facilitate comparison. Accordingly, two tables have been prepared
and are here inserted. Table A shows the various features of the six
through or trunk routes, while Table B refers to the proposed coal
roads. The headings of the different columns are descriptive of the
data furnished and therefore require no further explanation.

TaBLE A.—Comparison of trunk lines.

i Average grade.
New | Existing | Total cost of
Name of route. track track new con- | onstruc-

x 5 s tion cost
mileage. | mileage. | struction. per mile. | North | South

P st iE P et
Haines-Fairbanks. ........c.ccoeueennen... T PR $28,186,000 | $44,300 | 12 12
gozigov%:Faigbﬁﬁéts. 5 L gég 132 ig, 971,000 43, ggo :1,’ 13 % 51
aldez-Fairbai A S e R g e e SRR RSN 1 [ R EER A 545,000 4 0
Seward-Fairbanks . AT Cod 391 72°| 17,708,000 | 45,300 | 2.3 2.2
Seward-Iditarod. .... o S 344 72 17,970,000 52,300 | 12 12
Iliamna-KuskORKWim . .ccceeeninennnnnnann. AO0RE S 22,199, 000 55,400 (2 )
Average | Average | Through
Number | Total lift : : Through
Name of route. of sum- | mnorth rf;géght rate per trglght passenger
mits. | bound. DELDasISBeEl AT A PRI = rato:
ton-mile. | mile. ton.
Feet. Cents. Cents.
Haiies-Falrbaks. . ... cvcia il i liveeneid 2 1 4,000 38 o @) 2 sg‘ﬁ) o %)1 X
48, 4 4 i 4 »
Cordova-Fairbanks.......c...cocoeuinnnen. 1 4,260 55, ‘l;g 56| 694 é;;, 5 %g ,(738
: 49,13 a7 434, 4 26.
Yaldez-Fairbanks.........cosuicuesoseio. 3 5,970 5 6. 04 56| 59295 5 52. 80
' 48.55 47 | 440,20 | 432,90
Seward-Fairbanks. . c.ceecoeeiiaaiannan. 3 4,900 55.68 56| 59671 593,90
Soward-Iditarod. . . .............ooeunn.... ©) ® W g e
Tliamna-Kuskokwim. ..........c..co.ooae. ©)] ©) ®) ®) ©) ®
1 Estimated from U. S. Geological Survey topograph- 3 No operation studies made.
ical maps. 4Rate taken from estimate No. 2 (p. 108).
2Not known. 5 Rate taken from estimate No. 3 (p. 108).

Cost of new construction contains equipment and overhead charges,
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TasLe B.—Comparison of coal lines.

[Freight rate is calculated for 1,500 tons daily output at mines.}

g Average
New | Existing | Total cost of
Name of route. track track new con- ct?‘?[sltggg
mileage. | mileage. | struction. per mile,
Bering River-Katalla-Cordova. . .c.ceeeiearnraeaannnnnn 55 38 $2,700,000 $49, 000
Bering River-Lake Charlotte-Cordova. .. 38 38 2,054, 000 5
Bering River-Katalla Bay...c...ccc..... L AR SERIE, 11,702,000 55,000
Bering River-Controller Bay............ 2oilscdaaaemaa 11,430,000 -57,000
Matanuska-Chitina-Cordova............. 163 132 8,434,000 51,700
Matanuska-Kern Creek-Seward.. 115 72 4,945,000 43,000
MAARUREA-VAIART o oo he s nae s Rotmmrains v Thatnes = Fobs eduing 280 rle 12, 662, 000 55,000
Maximum grade. Average | Through | Through
Number | 10881 | “freight | freight | freight
Name of route. of Shidh rate per rate, rate,
North South |summits. ton- mines to | mines to

bound. | bound. mile. |terminal.| ship.

Per cent. | Per cent. Feet. [ Cents.

Bering River-Katalla-Cordova. . 1.3 0588 [aaicima 5o08 145 | 1.39 $1.29 $1.54

Bering River-Lake Charlotte- |
Cordova ad 1.3 4 1 360 1.51 8.7} 1.42
Bering River-Katalla Bay.. 1.3 0.58 |. 145 2.50 i .97
Bering River-Controller Bay.... 1.3 0.58 |. 145 2.79 .69 | .89
Matanuska-Chitina-Cordova.... 1.13 2.2 2,180 1.66 4.90 1 5.15
Matanuska-Kern Creek-Seward . 2.3 2.2 2 1,750 1.36 3.13 | 3.38
Matanuska-Valdez.............. 3 3 3 3.91 | 4.16

|

39 L7

1 Exclusive of terminal, which is estimated at $2,500,000.
Cost of new construction contains equipment and overhead charges.

Of the routes that do not reach either of the principal coal fields,
two have their coastal terminals in southeastern Alaska, namely, at
Skagway and at Haines-Pyramid Harbor. These two routes have
much in common, but as between the two harbors, the location at
Haines, with its possibilities of development on both sides of the
peninsula, and with its good anchorage area, possesses advantages
over Skagway.

The Commission believes that a railroad will be built at an early
date connecting Haines with the Canadian interior, for the develop-
ment of local resources, and that the development of central Alaska
and adjacent portions of Canada will ultimately call for an extension
of this line into the Tanana Valley and possibly on to the Seward
Peninsula. The route presents many attractive features; but in
common with the route {;ased on Skagway, the mileage to Fairbanks
is excessive, is partly in foreign territory, and as yet no high-grade
coal has been discovered which can be conveniently served by either
of these routes. The Commission therefore feels justified in confining
its further considerations to the routes reaching the interior from
ports on the Gulf of Alaska west of the one hundred and forty-first
meridian.

The third route, which does not give access to either of the prin-
cipal coal fields, is the route from one of the harbors on Cook Inlet
into the valley of the Kuskokwim. These harbors may be passed
over with the statement that no railroad can be based on any of
them that will assist in the development of the Territory as effi-
ciently or as economically as can be done by lines reaching the coast
farther north and east. They lie too far southwest to develop con-
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veniently the known resources of the interior. The Commission,
however, desires to state that Iliamna Bay or Iniskin Bay has possi-
bilities for use as a terminal for a short line intended to develop the
resources and industries of the immediately tributary region. This
eliminates all routes to the interior that will not economically serve
either of the two principal coal fields, excepting the route from Valdez.

Valdez has a harbor inferior only to that of Cordova and about
equal to that of Seward. There is no probability, however, of its
being utilized as an outlet for either Bering River or Matanuska coal.
The commission considered the possibilities of developing Matanuska
coal by way of this port; but the haul involves the surmounting of
two major summits (Tahneta and Thompson Passes) and one minor
summit (Ernestine), besides being longer in distance than the haul
over the alternate route to Seward. It is not surprising, therefore,
that operating costs are shown to be excessive. With industrial ad-
vancement it is probable that Valdez will require the construction of
one or the other of the lines connecting it with the Copper River
Valley. The Thompson Pass route would also have va{)ue in case
equitable trackage arrangements for traffic through to tidewater
can not be effected by the proposed Chitina-Fairbanks road.

This leaves for consideration the routes giving economical access to
the two coal fields. Before discussing these routes which are affected
bﬁf the development of these fields it is desirable to briefly consider
the coal question.

In the absence of information to the contrary the Commission as-
sumes that the coal deposits of the Bering River and Matanuska
fields are on a parity as to quality of product and cost of mining.
The heart of the Bering field lies about 30 miles from the coast at
either Katalla or Controller Bay, about 76 miles from Cordova,
and about 38 miles from the existing tracks of the Copper River &
Northwestern Railway. The heart of the Matanuska ﬁeﬁf is 187 miles
from Seward, 115 miles from the present northern terminus of the
Alaska Northern Railway. Both Eelds are reported to contain bi-
tuminous coal of good coking and steaming quality, in composition
approximating the best coals of the eastern fields in the United States,
but both are so folded and crushed as to add to the expense of
mining and to much reduce the percentage of lump in the output.

It has been shown by analyses of operation costs (see pp. 125 to
130) that these coals can probably be delivered at their respective
terminal points for the following figures per ton. These figures are
based on an assumed output of about 500,000 tons annually, and in-
clude only transportation and terminal costs.

Estimate of cost of transporting and loading coal:

Berhllg River coal to—
Seallopearon NS AT N RIS
ControllerBayatiii . is Jn ol Xe .l
Cordova via Lake Charlotte
Matanusks coal 't Sawarde soasbin cheksuniosel S Bl TR gl Lot dusta v b s

The coal markets of the Pacific have also been discussed (see p. 131),
and it has been shown that Alaska coal could probably compete with
other coals in the west coast markets, provided that the operators
both of the mines and of the transportation lines are content with
reasonable profits.
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Controller Bay and Katalla each require for terminal development
a first cost of construction that will assuredly be high and will cer-
tainly require high maintenance charges. Moreover, the completion
of such terminal would offer harbor facilities very inferior to those
that can, at little expense and at low maintenance charge, be had at
Cordova. While the costs of transportation to these points are lower
than that to Cordova, the Commission believes that, for the reasons
cited above and discussed more fully elsewhere (see p. 96 to p. 98),
it would be unwise to attempt harbor construction at either Katalla
or Controller Bay at present. An additional and important reason
for this decision lies 1n the fact that if either of these places were
developed as a coal-shipping port all Bering River coal used in
Alaska would have to be transshipped unless a line from Katalla to a
junction with the Copper River ﬁaﬂway were built. It is evident
that such a railway would serve, for the present at least, to make
harbor construction at either Katalla or Controller Bay superfluous,
for it would at once give the coal an outlet to tidewater at Cordova,
as well as inland by the Copper River Valley.

The Commission is of opinion that the routes based on Skagway,
Haines, Iliamna Bay, and Valdez are eliminated for the lack of higg-
grade coal, and those based on Katalla and Controller Bay by the
present unsuitable harbor facilities, which would be remedied only by
difficult and costly construction. This reduces the discussion to the
three routes which penetrate inland Alaska and at the same time
give convenient access to the two coal fields. Two of these routes
reach the heart of the Tanana Valley, one from Cordova and one
from Seward. The third reaches the Kuskokwim from Seward. The
two routes into the Tanana will first be compared.

After its study of all available harbors, the Commission is of the
opinion that the one at Cordova is, without question, the best. It
has no disadvantage not possessed by all and one great advantage
}S)ossessed by no other, namely, an ample area of good anchorage.
Seward is evidently the seaport for the Matanuska coal and Cordova
the logical outlet for the Bering River coal. The comparisons of
transportation rates given in the foregoing table show that for an
output of 500,000 tons annually it will cost $1.96 a ton more to haul
Matanuska coal to Seward than it will to haul the Bering River coal
to Cordova, and the analysis further shows that for double this out-
put the additional cost will be $1.11. This places the Matanuska
coal at such disadvantage that it could probably not be marketed at
tidewater in competition with the Bering River coal.

To now consider the trunk lines to Fairbanks over their two routes:
For the purpose of comparison a digest of the analyses of mileage and
cost of new construction, mileage between terminals, and freight rates
on these two lines is here again presented.

Average freight per
ton.

Terminals. Distance. New Cosbal nwrs on |« lohty ey

mileage. | construction.
Estimate | Estimate
2, 3.

L0 T TR T 1 RSSO (0 i s S 445 313 | §13,971,000 $36.94 $24.43
BewhrdaRairbanks woic ctons s oot 463 391 17,708, 000 40.20 27.71
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It is evident that, on the Cordova route, the first investment will
be less than on the Seward route; the resulting freight rates will be
lower; the terminal port offers a better harbor than the one at Seward;
and the tributar{) coal field promises the earlier development because
its product can be marketed cheaper. Each of these economic fea-
tures points clearly to the advisability of reaching the Tanana Valley
via the valley of the Copper River, and the Commission therefore
recommends the construction of a railway from Chitina to Fairbanks.

The construction of a railway through the Copper River Valley to
the Tanana would leave a large and very important part of Alaska
unprovided for. It would in no way furnish transportation facilities
to the rich agricultural lands and mineral wealth of the lower Susitna
or make available the coals of the Matanuska fields. While this coal
is probably barred for the present from tidewater competition with
the Bering River coal, it yet has great value for local use. Moreover,
and still more important, a railway to Fairbanks from Cordova will
not serve the great Kuskokwim Valley, and therefore not fulfill all the
demands for rail connection with i.nfand navigable waters. Fortu-
nately both the Kuskokwim and Susitna Valleys can be developed by
a railway from Seward to navigable waters on the Kuskokwim.

The building of this line into the Susitna Valley is second in impor-
tance only to a line to Fairbanks, and its extension into the Kus-
kokwim should also be provided for as soon as possible, and the Com-
mission so recommends.

The Commission believes that the two railway lines into which this
discussion has resolved itself will form two systems that will at once
advance development in the Territory. This recommendation for
two trunk lines connecting navigable waters is in accord with the
natural evolution of railway construction. In new countries the
first lines of communication established are always those built over
the main divides and connecting with navigable waters, and thus
serving to supplement water transportation. It is only in well-settled
countries that lines tying together such transverse systems and
paralleling waterways are built.

The industrial advancement which will follow the building of the
main trunk lines can not fail to call for the extension of many branches
to serve adjacent districts. There is no reason to believe that such
branches will not follow in Alaska as they have in all railroad history,
and such extensions will ultimately provide for intercommunication
between the two systems here rccommended. Several such exten-
sion lines have been mentioned in this report. Those most important,
in the opinion of the Commission, are the coal branches; the exten-
sions from Fairbanks to the Yukon River, so that the scope of rail
service may reach the main Yukon Valley; the extension from the
Chitina-Fairbanks line to reach the Nebesna Valley; and one at least
of the two routes connecting Valdez with the Copper River Valley.
In the opinion of the Commission the two coal branches should be
built at once; the others will follow the demand created by industrial
deévelopment. :
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The Commission therefore recommend the construction of railway

lines as follows:

O LoD

SChiting to FPairbanks, 813 miles.. fooc - d doui oo oo ool to U $13, 971, 000
. Bering River coal branch, via Lake Charlotte, 38 miles............... 2, 054, 000
. Kern Creek to Susitna Valley, 3T 1 T A SRR O e R 5, 209, 500

Matanuska coal branch, 88 miles: 2. tooltlos  ono sl wlinG Sl 1, 616, 000
. Susitna Valley to Kuskokw1m, DODRI O, S SR s TR 12, 760, 500

In conclusion it should be stated that the Commission is unani-

mously of opinion that this development should be undertaken at

once and prosecuted with vigor; that it can not be accomplished

without providin % the railroads herein recommended under some
ill i

system which wi

nsure low transportation charges and the conse-

quent rapid settlement of this new land and the utilization of its great
resources.

Respectfully submitted.
JAaY J. MorroOWw,
Major, Corps of Engineers, U. S. Army, Chairman.
AvrrEDp H. BrOOKS,
U. 8. Geological Survey, Vice Chairman.
Leoxarp M. Cox,
Ciwil Engineer, U. S. Navy, Member.
CoriN M. INGERSOLL,
Consulting Engineer, Member.



APPENDIX A.

MEMORANDUM OF MATERIAL AVAILABLE FOR TRANSFER FROM THE ISTHMIAN CANAL
ComMIssI0N, FURNISHED THE ALASKA RAILROAD COMMISSION BY THE SECRETARY
oF THE INTERIOR, SEPT. 1, 1912.

1. List of equipment in service of Isthmian Canal Commission, suitable for railway con-
struction work, that will be available Jan. 1, 1913.

36-INCH GAUGE.

Nb:rm- Class. Price. Description and date of release.

82 | Cars, steel flat (narrow $390 | Bought in 1909 from Youngstown Car Mfg. Co. 36-inch
gauge). gauge. 8-wheel, all steel flat cars, 30,000 pounds capacity;
platform, 7 feet wide; train length, 18 feet; height of car
rail to platform, 2 feet 4inches; M. C. B. trucks, couplers
and brake beams. Operate on 70-pound rail. Retire a
end of year 1912.
35 | Cars, steel dump (narrow 227 | Bought in 1907 from Western Wheeled Scraper Co. 36-inch
gauge). auge. 4-yard capacity, double Adump; capacity, 12 tons.
perate on 70-pound rail. Retire at end of year 1912.
Bilios s s 1 el B o L ) sl 348 | Bought in 1909 from Wonham-Magor Co. 36-inch gauge.
5 yards double dump; ecapacity, 12 tons. Operate on 70-
ound rail. Retire at end of year 1912.
4 | Locomotives (narrow 3,163 | 10 by 16 inches, simple, built by Davenport Locomotive Co.
gauge). in 1908; 36-inch gauge; bituminous coal; 4wheel saddle
type; steel cabs; air brakes.
e . s [ A R G 2,980 | 8 by 14 inches, simple; built by H. K. Porter Co. in 1910,
36-inch gauge; 24-inch driving wheels; bituminous coal; 4
drivers; 350 gallons water; driving-wheel base, 5 feet 6
inches; total wheel base, 14 feet 6 inches; tractive power,
4,000 pounds; air brakes; steel cab.
4 el B0: it e 2,950 | 10 i)y 16 inches, simple; 4-wheel saddle tank; 36-inch gauge;
bituminous coal; steel cabs; built by Vulcan Iron Works

in 1910.

8 | Concrete mixers......... 1,000-1,500 | All # cubic yard capacity; built by Contractors Supply Co.;

Ransome Concrete Machine Co.; of the following types:

Chicago, Smith, Ransome, etc.

G R T | R ARG 131 | This rail has been in service from 3 to 4 years in construc-

tion service and is 70 pounds to the yard, A. 8. C. E. sec-

tion. Has necessary angle bars, bolts, and tie plates.

Retire by Dec. 31, 1912. It is estimated that it would last

from 4 to 5 years in ordinary freight service.

145 | Switches (complete)..... 70-125 | Each switch consisting of points, low-ground throw stands,
and frogs, with necessary rods and fastenings; high-
price manganese steel switch point tips and frogs with
manganese steel centers; low-price open hearth steel
points and frogs.

Total narrow gauge=$273,682.

1 Per ton.

FIVE-FOOT GAUGE EQUIPMENT.
(Available in 1913.)

A large number of steel flat and dump cars, 5-foot gauge, and wooden flat cars of sam ©
gauge will be ready to retire June 30, 1913, or later in that year. These cars must all
be changed to 4 foot 8% inch gaugle;, at an average cost of $30 each. They may be used
in filling in trestles, etc., and on heavy work on 4 foot 8% inch gauge.

This list may be materially increased January 1, 1915, but it will suffice for needs of
such items until then. If not used for a Government road in Alaska, there is no
apparent use for this plant.
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The following are recommended to be taken:

400 wooden flat cars, purchased in 1907 and 1908, American Car & Foundry Co.,
for use with Lidgerwood cable plow unloaders, 5-foot gauge. Original cost,
$1,110 each. Estimated cost conversion, $28.50 each.

100 steel dump cars, purchased in 1910, William J. Oliver Manufacturing Co.

100 steel dump cars, purchased in 1908, William J. Oliver Manufacturing Co.

200 steel dump cars, purchased in 1908, Western Wheel Scraper Co., 12 cubic
yards capacity. Average cost conversion, $28.50 each.

24 American Locomotive Co. locomotives: Nos. 101-124, retired June 30, 1913.
Estimated cost conversion $775 each. Original cost $11,000. (These are all
the locomotives that may be converted. If the standard gauge is limited
to road from Seward to coal field, 15 locomotives will suffice.)

EXCAVATING MACHINERY.

15 dredge buckets; clam shell and orange peel. Selected from those retired in
1913 for use with locomotive cranes or derricks.
10 locomotive cranes to be selected from those retired in 1913:
4, 15-ton capacity.
4, 20-ton capacity.
2, 25-ton capacity.
6 well drills, Star Drilling Co., 4 inches, mounted on wheels, with engines and
boilers for same arranged to be oFerated by steam.
25 drills Tripod, with steam heads, selected from those retired in 1913, —by 73-
inch stroke, 145 pounds and 400 pounds weight.
2 pile drivers, long reach leads for driving trestles to be mounted on Lidgerwood
cars.
2 pile drivers, self propelling swing drivers, with boilers and patent hammers.
8 earth spreaders to be selected from those retired in 1912.
8 steam shovels, Marion and Bucyrus, 24-yard dippers, 70 tons or less.
1 steam shovel, 5 cubic yard dipper, 90 ton.
4 Lidgerwood unloaders, 60-inch ton pull, 12 by 12-inch double engines.
8 Marion plow unloaders, 4 right and 4 left hand.

MISCELLANEOTUS.

6 rock crushers 40 to 300 cubic yards per day capacity, to be selected from those
retired in 1912-13, with necessary boilers, engines, etc.
12 concrete mixers, § yard capacity.

MATERIAL.

100 miles 70-pound rails, with fish bars, anglt(alplates, bolts and nuts.
100 switches, ground throw stands, points and frogs, rods and fastenings.
All excavating equipment, locomotives, and steam plant to be equipped with neces-
sary hand tools for operation and field repairs.
?lso tools serviceable for track work, namely: Spike mauls, track drills, track
wrenches, jim crows, track levels, track gauges, spike pullers, lining bars, tamping
picks, shovels, sufficient for 1,000 men six months.



AprpPENDIX B.

Statistics of commerce and industries of the Territory of Alaska.!

VALUE OF THE OUTPUT OF SEA, FUR, AND MINERAL PRODUCTS FROM ALASKA,
1868 TO 1911, INCLUSIVE.

Sea and fur products.
‘Walrus
Year. :
Aquatic Furs of and s
E;lll{ri'ggal furs, except | land whale- I::)Sdlggt% Total.
U seals.? animals. bone B .
products.

$708, 734 $306, 638 $1,461,617
653,118 276,630 1,375,993
188,126 263, 648 898,019
1,584,936 175,268 2,258,821
1,231,580 157,300 2,108,273
1,439,307 101, 200 2,105,540
1,498,176 116,182 2,181,062
1,402, 662 137,646 2,113,794
857,203 231,201 1,715,462
853,283 122,700 1,563,878
1,110,145 184,422 1,881,516
2,451,954 246,399 3,307,108
2,465,539 179,200 3,282,946
2,167,172 168,008 3,011,049
1,436, 906 257,111 2,346,174
1,710,580 467,692 2,880, 625
1,454, 650 500,145 2,747,710
1,641,101 527,679 2,948, 202
1,987,793 746,186 3,523,318
1,716,476 917,007 3,445,292
2,298, 204 1,447,478 4,501,072
2,035, 605 2,352, 652 5,203,402
1,673,757 2,360, 500 4,852,024
1,370,376 2,756,742 4,478,353
1,018,184 1,784,510 3,175,687
34, 2,322,308 3,380, 507
859, 259 2,486, 852 3,815,571
877,614 2,123,107 3,454, 561
872,454 3,120, 844 4,306,955
455,758 3,132,976 3,819,007
474,320 3,429,529 4,071,446
787,334 3,749,110 4,668,393
1,282,096 5,303,294 6,819,248
1,137,611 6, 685, 262 8,103,824
1,160,306 8,310,304 9,748, 366
1,066, 254 Ly s 7,505, 245 8,895, 679
620,940 . 6,458, 585 7,243,521
762,120 8 232,230 182,326 0 $910,959 7,908, 243 9,995,878
756, 757 30,369 | 108,040 | 196,838 | 8,524,372 9,616,385
851,427 23,351 231,747 373,543 9,518,918 10,998, 986
822,970 31,898 | 393,480 | 148,382 | 11,140,161 | 12,466,821
5 601, 506 69,508 | 6318, 605 194,073 10,422,169 11 287 256
5 473, 207 111,790 | 318,605 | 136,701 | 12,650,191 | 13,371,979
5432 913 39,733 | 313,730 | 114,877 | 16,377,463 | 17,278,716
Totals s el Sty 51,835,143 | 12,496,063 | 8,350,290 | 2,075,463 | 147,953,077 | 222,710,036

1 Statistics on Commerce, compiled by H. L. Mu(hemore

2 The following data of the Bureau of Fisheries with respect to aquatie furs have been distributed by
annual averages: 1868-1870, $1,338,735; 1871-1880, $4,375,551; 1881-1890, $5,232,050; 1891-1900, $862,250;
1901-1904, £148,668.

3 ;’g'éé“ﬁf‘}; hair seal, 1868-1905, which can not be accurately distributed by years.

4 o

5 Product of seal islands only.

U Estlmated.
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Statistics of commerce and industries of the Territory of Alaska—Continued.

VALUE OF THE OUTPUT OF SEA, FUR, AND MINERAL PRODUCTS FROM ALASKA,
1868 TO 1911, INCLUSIVE—Continued.

Mineral products.

Year.
Sil

ver.

Gypsum,
marble,
and tin.

Coal. Total.

Copper.

Grand
total.

117,150,000

85,239
1220, 000

2, 898 885

$125, 644
141,348
168, 747
169, 626
215,485

20,484,370

$1,461,617
1,375,993
898, 019
2,258,821

15,047, 542
15,120,722

30,307,288
37,763,086

195,916, 520

1,500, 441

8,237,594

820,850 | 338,189

206, 813, 594

429, 523, 630

By years:
1880-1890. .

1892...
1893...
1894. ..
1895...

77393—H. Doc. 1346, 62-3

1 Estimated.
Value of total mineral production of Alaska, 1880-1912.

$4, 686, 714
916, 920
1, 096, 000
1,048, 570
1,310, 257
2,386, 722
2, 980, 087
9,538, 241
2, 585, 575
5,703, 076
8,238, 294
7,007, 398
8,400, 693
8,941, 614
9,567, 135
16, 478, 142
23, 375, 008
20, 847, 055

By years—Continued.
190:

1 Preliminary estimate.

10

$20, 142, 272
21, 141, 019
16, 887, 244
20, 691, 906

191, 850, 000

228, 819, 942

212, 269, 776
1,824, 364
13,377, 194
355, 489

993, 119

228, 819, 942
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Value of gold production of Alaska, with approximate distribution, 1880-1911.

Seward
Copper Poni
Pacific River and | Yukon eninsula
Year. coast belt. | Cook Inlet | Basin. |2nd north-|  Total.
Ferion western
5ot Alaska.
900, 000
762,000
900, 000
1,080, 000
1,038, 000
1,282, 000
2,328, 500
2,861,000
2,439, 500
2,517,000
5,602,000
8,166,000
3 y )
2,843,000 375,000 | 1,000,000 | 4,465,600 8, 683, 600
b y ) tl  § - 4 t e
3,454,794 332,000 | 10,750,000 | 7,500,000 | 22,036,794
2,801,743 275,000 | 9,183,000 | 7,000,000 | 19,349,743
3,448,318 | 401,500 | 10,323,000 | 5,120,000 | 19,292,818
4,264,716 | 265,000 | 11,580,000 | 4,302,000 | 20,411,716
4,182,730 | 351,630 | 8,062,389 | 3,530,000 | 16,126,749
4,265,573 313,538 | 9,139,145 | 3,135,000 | 16,853,256
56,477,874 | 4,673,668 | 74,118,534 | 60,349,700 | 195,619,776
Production of gold, silver, and copper in Alaska, 1880-1911.
Gold. Silver. Copper.
bt Qu%ll;lgty Value ngr]xltgty Commer- | Quantity | vy
ounces). X ounces). |#ial value. | (pounds). i
967
1,935
7,256
14, 561
9,723
14,512
21,575
32,653
41,119
43538
36, 862
43,538
52,245
50,213
62,017
112, 642
138, 401
118,011
121, 760
270,997
395,030
335,369
b
420, 069
443,115
756, 101
1,066, 030
936, 044
933,290 | 19,202,818 | 135,672 71,906 | 4,585,362 5, 267
087,417 | 20,411,716 | 147,950 76,934 | 4,124,705 536,211
780,131 | 16,126,749 | 157,850 85,230 | 4,241,689 538, 695
815,276 | 18,853,256 | 460, 231 243,023 | 27,267,878 | 3,408,485
9,463,106 (195,619,776 | 2,578,862 | 1,524,364 | 61,063,986 8,747,194
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Camparative statement of valuation of commodities (domestic merchandise) shipped from
the United States to Alaska, years 1907-1911.

Commodity. 1907 1908 1909 1910 1911
Agricultural implements....co.coceeaaa..n $2, 704 $5,044 $3, 340 $1,958 $2,212
% il D ER e L R L 210 3,905 272,811 162, 434 190, 797
e LT R R e e S R, 391,378
BTG WOrRR SN o fy 2l Ll D 315
Books, printed matter..... 141,330
T R S R B 30,407
BroadRIIRS v, oL Lol iRl Sl 588,014
Brooms and brushes....................... 12,045
ganales. ... us.-in 61,912
Vehicles an 163, 794
Cement . e 5
Chemnicals and Arugs...veec--ocaisoni-sas- 193, 422
8loclks and watches. ...... ....c.... ki 9,361 14,740 8,914 9,307 i
oal:
Anthracite. 13,514 GRRd2 e mi wieie lua kil L Sl e e A
Bituminous. 243,333 128, 003 190, 223 174,971 159, 769
el A S R 18, 889 2,722 1,197 2,166 3,132
Cocoa and choeolate . . oo momomomeo e 13,437 15,029 15,049 13, 606 11, 627
830 e GRS e NN O L R ¢ 130 681 128, 481 158, 664 130, 763 115, 706
gopper and manufactires; oo S lu.  baton 18 024 15,359 6,671 9,367 13,175
Jotton:
813} 7 LR O LRI P Vi L SIS 16,217 22,907 28,388 62, 704 26,540
Manniagtured (5 ol m e Sl 662,176 517,939 621,723 610, 116 643, 614
SPTHORIVATHE s i 0 A IREE e Tl e T 44,392 30,912 34,448 37,306 37,663
Iop A e P BT R A A ! 373,691 351, 866 469, 956 416 523 287, 365
EXploRIves ... s Bl 318,836 417,490 730, 263 457 715 431,453
Felt and roofing........... 10, 625 Tk bt LETE SRR o s ST e B i
Fibers and manufactures.................. 206, 986 164, 405 144,320 250, 610 256,597
L Loy R ERAR W w ot L At | 100, 438 98,181 96, 093 84,391 75, 866
Fruits and nuts. . AL e O 455,177 438,105 458,375 402, 645 354, 261
Furs and skins. 46,029 30,011 26, 287 37,785 15, 615
* 80,801 55,272 50, 415 59,349 42, 884
.......... 290, 100 209, 083 199, 204 170, 481 135,908
ndia belts, packmg, 101, 485 81,490 73,237 55, 666 61, 692
Bootgandighods? oJoc & gt it ol LUy 192, 275 174, 848 203, 470 176,526 129,973
(855 R A LI IR 33,377 20, 287 21,077 23,336 20,587
Instruments and electrical apparatus...... 137,102 173, 680 156, 640 123, 286 115,124
IRON AND STEEL.
§ 500 | Y S R N LTI P G | 242,528 182,105 281,935 370, 745 9,502
Tin sheetsand plates.......c.c.coeoeeaane | 892,838 | 1,135,298 | 1,170,875 | 1,358,335 1,431,065
Biruehuralde sl L LI o | 23,627 30, 055 235,548 406,914 30,232
Hardware and tools. .. 266, 831 174,765 155,515 170, 550 153,549
Firearms. 50,307 34, 248 30, 856 41, 683 36, 480
Machinery. 1,420,769 | 1,162,267 | 1,123,806 | 1,318,160 1,346,713
Nails and sp; o8] e L TR NET R ) 60, 792 53,222 56,459 64, 829 47,685
Pipaand ATtines . A e s D an LA 210,938 105,103 79, 426 86,074 65,121
G A R A2 SO R e L 691, 704 523,092 374,485 404, 754 474,863
3,860,311 | 3,400,160 | 3,508,905 | 4,222,044 3,595, 200
89, 068 95,872 43,812 65,673 36,819
21, 662 15,004 14,583 15,372 12,944
69 178 55,667 64,112 69, 402 62,059
6,006 7,124 7,034 9,172 3,854
Leather manufactures. .................... | 362 830 314, 688 308, 093 325, 268 257,186
MEAT AND DAIRY PRODUCTS. ‘
Beef products 435,185 408, 005 411, 620 481,786 390, 533
Hog produets. . 615,801 623, 676 707,707 686,838 466, 449
376,697 387,820 542,928 436,543 297,473
46,633 43,983 62, 692 50,587 37,185
299, 986 327,005 357,452 319,077 263,982
238, 807 213, 229 228,106 224,304 221, 450
2,013,091 | 2,003,718 | 2,310,505 | 2,199,135 1,677,072
1% T o770 1 TR TR T i A R w0 vl 6,188 11,713 27,303 53, 695 70,449
Musical instruments.. ... - 48, 400 35,198 27, 625 34, 207 24, 848
Naval stores...... : 7,061 4,930 4,819 8,159 17,832
0il cloths i L LN T el s s e 25,977 15,108 19,150 16,322 19, 287
1,175 1,081 1,378 2,063 703
400, 122 462,577 593,703 776, 877 745,138
13,126 14,416 17, 266 17,342 15,178
Painteand . pigrments. . ool Lol el it 51,402 44,988 75,446 72,369 60, 564
Paper and manufactures ....oe.cooeenoo 139 521 124,190 298, 763 279,999 282,492
T e T R A R SRR e ol PO E SRR = G S 18,222 33,037 24,747
25 (T 0 S R K gy 1N e i £ O 33,938 RO o e e L R VR I e B e - ok e
Sa]t ....................................... 34,975 VEICTTE PSR N e L A e ) SR
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Comparative statement of valuation of commodities (domestic merchandise) shipped from
the United States to Alaska, years 1907-1911—Continued.

Commodity. 1907 | 1909 1910 1911
— |

MEAT AND DAIRY PRODUCTS—continued. }

|
L L e R R $36, 001 $33, 681 $37, 146 $27,562 | $13,740
BURDNEEAss il e il el e LS 32,670 38,933 48,796 4,697 | 41,724

SPIRITS, WINES, AND LIQUORS. [

!
Malt liquors. . 250, 447 257,920 184,785 249,017 | 183, 297
Spirits, distille 461,301 414,189 403,978 415, 464 ‘ 288,474
Wane.s. . 2 Reb e o A T 40,157 51,531 26,531 30, 184 ‘ 22,043
751,905 723, 640 615, 294 694, 665 \ 493, 814
Sugar, molasses, and confectionery......... 309, 649 346, 903 437,365 404, 561 298, 877
Tin and manufactures ¥a 182, 228 51,535 164, 040 186, 608 559, 165
ODAGEO S (ot i e A, e e 642, 854 575,664 649, 804 530, 671 451,558

Vegetables;
R TR e e S A L MR B BRS¢ 214,389 146, 349 241,013 144, 665 141,397
Plother Tl e A e s 401,598 337,506 398, 561 359,410 282, 926
Wotd! rouphity 815t i 542,052 521,232 455,317 461,540 459, 666
Wood, manufactured.................. 323,305 229, 546 287,131 247,721 244, 666
‘Wool and manufactures. .............. 850, 823 608, 429 692, 906 624, 744 440, 264
o Uil b bt RS SR SRS 4 CNE LI IS, 4,964 4,051 4,417 5,707 6,193
EiRgitiery et U sl pmt b il 333,200 324,221 440, 723 388, 849 323,953
Cpiea (68 o) 1 S el e B L IR S R 16,928,411 | 15,248,913 | 17,089,826 | 16, 822, 732 14, 693, 588
THE ABOVE MERCHANDISE SHIPPED FROM—

Enpet Bound s nedien s e S0 ete s $14,963, 179 ($12, 888, 286 ($13, 989, 947 |$13,326, 811 | $10, 925,230
San Francisco. . 1,723,904 | 2,234,237 | 2,868,943 | 3,174,973 3,246, 899
BT OBHBE ¥ 2 i ie St s il DSt Ce gty 241,328 126,390 230, 936 320, 948 521,459

Comparative statement of commodities (foreign
to Alaska, years 1907-1911.

merchandise) shipped from United States

Commodity. 1907 1908 1909 1910 1911

RRMUS s il e S PR Sl 00 $32, 365 842, 562
{5 T ST e il . G L SRt 356, 794 272,434 |..
Coal, bituminous. 19,793 105,771 |.

...... 13,336 20, 662
Spirits, win 112,193 113,186 |.
v Lo R S RO e S SR 5 S 50,689 59,143

Rotal?: s A Ny roee e IO S v iEeD 585,170 613,758 $615, 504 2608, 856 $476, 561

Comparative statement of commodities (foreign merchandise) shipped from Alaska to
United States, years 1907-1911.

Commodity.

1907

1908 1909

$54,208

$37,176 |  $114,987

$235, 269 | $162, 289

Comparative statement of valuations of domestic merchandise received at various points in
southeastern Alaska for the years 1906-1911.

1906

1907

1908 1909

Berners Bay
Blind Point........
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Comparative statement of valuations of domestic merchandise received at various points in
southeastern Alaska for the years 1906—-1911—Continued.

Ports. 1906 1907 1908 1909 1910 1911

$4,645 $462

44,695 92,278

5,453 ,520

35,675 45,424

LA RSN R SRR v B L b R - S VBRI R NS 97,931

Copper City..... . 178 1,660

e o T R S R PR B 01 g DT B il RSN el ORI P S SO SRR L

Cordova Bay... B B T T R e

Dolomi....... 2,786 6,947 1,804 210

Douglas........ ¢

Dundas. ...c...e 099

Funter Bay. .
Gambier Bay.
Glacier Bay.....

Harder
Hattie Camp....
Hawk Inlet.....
Helm Bay....
Hidden Inlet.
Holbrook. ....
Honsh..........
Howkan........
Hudson Bay....
Hunter Bay....
Icy Strait.......
JUNBILS. o Sissinen

Niblaok.c . L aess

Pleasant Bay.....
Point Astley......
Point EMNS .. vevas
Point Retreat.....
Porilend oz Lol X
Pyramid Harbor..
Quaarat. . 2o
Red Wing..
00 BOIDR . -l g
St. John Harbor. ...

Tenakee

Warm Springs Bay...
Waamgell. ... cheeacena
Wyndham Bay..... 2
X RAY s

b

102,979
277, 469

174,457 227,156 243,831 231,155 245, 820 248,627
325 246 195 N A e
16,003 32, 698 35,153 33,479 48,118 66,590
4,451,203 | 4,848,491 | 4,722,144 | 4,719,664 | 5,367,697 | 5,492,416
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Comparative statement of valuations of domestic merchandise received at various points
in southern Alaska, from Yakutat to Unalaska, for the years 1906-1911.

Ports.

1906

1907

1908

1909

1910

1911

gpnalc, oo i n L gLt
Akuta.n Harbor
Alitaiee s, o e,
Vitgo )t (S ERRPRRI O o
Balboa Bay
Bear Harbor and
nett
Belkofski... ..
Bl oo lomanein
Boulder Bay.......
Cape Elizabeth.....
Carbon Center..
Chignik......
C[eax water 2
Coal Harbor..
Cold Bay...........
Controllers Bay....
Cooks Inlet.......
Cop&mr Center....
Cordova... - oy
Drier Bay.....-:.
Dation... ..ol

Fidalgo Bay.....
Fort ilscum. =

Galena Bay....
Georgetown....
Girdwood......

Glacier Creek.....
Glendenning Bay
Gulkana.........
Herring Bay...
Hinchinbrook. .
Hogans Bay..

Ho?seshoe Bay.
Icy Point....
Iliamna. ...
Innerskin. .
Jamestown.
Katalla. ...
Karluk...
Kasilof. ..
Kayak. ..
KONBl L. vt b e et s wiis
King-Covesaltiinoiorsoviaiad
Knights Tsland o, oo s
Knik

LAk Greek, sl s, oo L
Landlock Bay i o aotes:
Liatouehe.l. it il oivciiius.g
BOmeBay L et I Lo Ul s
Midnight Bay. .o cvesviseses
Montgomery Bay.............
Mouse Pointieiidsariclio .o

Pirate Cove. .
Folt Blank  wabalt o0
Portaée 5 R R IS
Porbaraham 2oais in S
ProspeelBay e . corsasases
Reynolds
Sanak.......

$11,157

16,193
164, 469
2,1

88
1,411,671

85,035
221
47,919

2
1; 120, 060

$2,547

918,372

$4,034
440
45,698

$5,370

14,992
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Comparative statement of valuations o J domestic merchandise received at various points

in southern Alaska, from Yakutat to

nalaska, for the years 1906-1911—Continued.

Ports. 1906 1907 1908 1909 1910 1911
NSO BAY o tar 2 Vi oS fone clo b e B $10,000. | ot I S e e e e L o L
W00 ASIANGA S 2R, e« « - obia o bants v o b gitre's 1,294 $518 $207 $335 $308
Y kdisear it e $7,014 4,310 3,608 6,009 118 1o ool
At 2 A A R S 43,660 59,950 83,506 71,940 124, 664 95,353
LB 1 s e MR SO A o ST T IS il PSS R TN 11 8,602 63,502
REGIBIE o L L 3,205,913 | 4,566,920 | 3,731,914 | 5,554,156 | 4,659,598 | 3,246,464

Comparative statement of valuations of domestic merchandise recetved at various points on
the Bering Sea, except St. Michael, for the years 1906-1911.

Ports.

1906

1907

1908

1909

1910

)3 11305 gl RRER g ML CRR e T
BERLOL BaY S ol i den.
Candies oo ot e e
Gape-BlosSOm & 2 onh.- &« <sastn
Cape Vancouver....c.c-.ccs--
GHEEIIK L oIl e s e T

Diomedes.
Diskaket. ..
Eak River.
Hster.....:
Gambell.
Golovin......

Gotham Inlet..
Herendpeu Bay

Kotzebve
Kugerok. ..
Kuskokwin. .
Kyvichak. ..
Lelaska Ba,
Lost River...
Mount Village.
Natnele:o. 5.
Nelsons Lagoon.
INDETRR o S it e L
Nome......

INTISBEATAR . £ oot b i
Ottumwa. ...

Banlel. o vl
BombBarrow. to L it
ROIEIEOPOL Lo fasde moaaioln 4
Eribilof slandsde. to o dsvech v
Qumhagak
St Lavs rence Island
St. Paul and St. George.......
BT BI S L St s ek
Sinel City..

$12,373

$16, 267

667,829
20, 205
13,632

172,349
450, 57

, 586
162, 865

14,534

6,051,185

4,293,943

3,317,571

4,040,375

4,272,053

2,919, 456
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Comparative statement of valuations of domestic merchandise received at various pointson
the Yukon Basin and tributaries and St. Michael for the years 1906-1911.

Ports. 1906 1907 1908 1909 1910 1911
TSR AECTS ULl an SR LTSN I 4 L e 81,192 $3,099 $1,008
Anvflli 10 11,348 10,711
s A 07 S R MR R AR A s S TR o 5
Bettles.......
LT N SR SR g MO ) KR L R i T
gantwell RivieriBlgto) sl s g i LR
(00500 15y 1 ) i et L i e o) LA L
NSRRI . L o e s Sl Dt skt DRt
Chena..
Circle. .

Cleary..
Coldfoot..
Davidson
Diskaket. ..
Dome City.
Eagle

Fort Egbert..
Fort Hamlin.
Fort Yukon..

Hot Springs..
Iditarod....

1,006, 558 895,101
""""""""" 15,067 | 715,482
""" 11,3677 777,534
51,529 83,830
............ 241,179 523,234
...... s
10,211 1,178
4,089 2,249
110,135 14,482
7,867 12,389
""" 4,548'| 77776109
""" 3,660 |5 1iT
""" 24,355 |77 "37,630
............ 931
13,888 3,264
............ 13,784
1,544,101 1,458,616
............ 2,623 3!
170,926 186,422

4,659,844 | 3,564,591

3,294,689 | 4,609,692 | 3,627,735

3,510,813

Comparative statement of valuations (domestic merchandise

to principal points in the Yuko

) shipped from the United States
n Basin, years 1903-1911.

Ports. 1903 1904 1905 1906 1907
$28,139 874,114 $219, 699 $468, 479 $483,003
41,531 5 i 49,357 46,617
100, 989 97,924 105, 776 78,988 82,598
53,859 367,591 1,569,613 2,128,392 1 ﬁgg, i(l)g
""" 71,305 | 38,480 | 127,053 | 41,259 45,082
215,371 502,820 | 1,025,011 | 1,676,577 890,544
68,279 36, 861 77,943 143, 567 176, 240
109,976 63, 244 95, 821 73,225 207,593
689,449 | 1,202,892 | 3,272,411 | 4,659,844 3,624,501
Ports, 1908 1909 1910 1911
{71 10T WO D AT Pt Gl SR O SR Ay el SR $509, 699 $259, 643 $120, 799 $120,589
Circle... 83,114 74, 50, 639 31,
Eagle..... 127, 418 323, 854 75,198 25,672
Fairbanks. . 15 457 417 | 2,305,993 | 1, 096,558 895,101
Hot Springs. ,512 71,840 51,529 ,830
Rampart... 35,495 35,416 13, 888 3,264
St. Michael. 731,006 | 1,003,348 | 1,544,101 1,458, 616
Tanana.....-. 147,026 210, 964 170, 926 186, 422
All other places... 329,091 19, 7:52 382,721 705, 830
3,493,778 | 4,305,053 | 3,506,359 3,510,813
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Comparative statement of tonnage (domestic merchandise) shipped from the United States
to principal points in the Yukon Basin, years 1903-1911.

[Based on valuation of $86.50 per ton.]

Ports. 1903 1904 1905 1906 1907 1908 1909 1910 1911
Tons Togss Tons. | Tons. | Tons. | Tons Tons. | Tons. | Tons.

St. Michael........... 2,485 | 5,790 | 11,840
Y A S 4 789 4 900
G AT T e Sl SR 1,270 729 | 1,106

8,450 | 11,600 | 17,850 | 16, &0
1,700 | 2,440 | 1,975 2,150
3,800 226 | 4,420 8,150

53,900 | 41,890

40,350 | 49,750 | 40,507 | 40,548

’C’ompamtive statement of inward business at St. Michael, 1897-1911, showing imports
and exports, passenger traffic, and shipping movement.

1899 ‘ 1900

1897 1898 1901
FREIGHT TONS.
Ocean steamers:
Fuel il (6rade). .1 2110 1T e 80| 617 | 1345 11,080
ANO B0k, - oo 0 LS s A S s i A 12,200% 1 «oo S s IV e e e o i
151807 o G e Y g0 LIS g NSRRI RIS L SO H 5 6, 744 1,313
Goperal merchandiBol 0ot fe L ol o el b el 35,070 16, 620 25,066 16,916
Foreign merchandise in trans 1,200 7,350 4,100 5,100 5,796
Motal, 0CEAN VOSIEIS. ¢v: o i vustenanvae s s iy 13,400 53,820 28, 895 49,355 35,108
R B R R e e s i (ko te Siuiss L el T, e, 2 e B 0 350 305
et o EO S R 2 o S (1 1 S MR R e e 300 199
Total frelght in tonEe, . & ol ms L v Doss s 13, 400 53,820 28,895 50, 005 35,612
FREIGHT VALUATION.
Ocean vessels:
Domestic merchandise..........c.cco.n $852, 000 ($3, 044,550 |$1,538, 800 ($2, 637,308 |$1, 858,747
Foreign merchandise. §749,700 | $451,000 | $530,400 | $592,786
T R S R S S e SIS L 8 AR L Sl S e T $78, 750 $68, 625
CoasiaviNo vassala: L. T L s sl e s L e e o $31,500 $20, 900
Total freight valuation. $3, 794, 250 181, 989, 800 |$3, 277, 958 |82, 541, 058
GOLD DUST AND BULLION.
1855000 oy B P R e I e L e Pl S A L Sl L $6, 682, 616 |$7, 085, 710
PASSENGERS.
(0o iye IR P L b ST = ocs o ot W S el o e WO it I SRS ORIV ) 0 b 1 sl 1,150
Ui b c1on sk e e L o N i Sl TR L MR P Rl N 1 SRS T e IRl R S 2, 160"
SHIPPING MOVEMENT.
DOSIDIBIORMBIN. & £ ¥ 502 0 S 8 0d o s iL J4sd 24 115 56 157 83
Ocean sailing vessels.. 16 49 29 32 19
Ocean tonnage.......... 24,765 115, 782 60, 007 150, 009 92, 906
River boats. veesscesce- 2 il 97 62 7T
River barges....e.--. A 5 10 20 12 23
Bivor bORMBEes. cL o . o L R Sl bl b 6,385 40,961 53,454 36,771 45,122
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Comparative statement of inward business at St. Michael, 1897-1911, showing imports
and exports, passenger traffic, and shipping movement—Continued.

. 1902 1903 1904 1905 1906
FREIGHT TONS.
Ocean steamers:

A A S M S S e } 7100 { 4,100 1,840 4,160 2,467
Brialoilt(ornae)iaii brr il e ik sl o)W ’ 5,599 7,131 5,829 6,064
AT R ot A Sl ol SR RN T A SR e ISR, s b g | DR e L G (ER SR sl o (SR A e
170 cul ol R GRME il TCRAR A e N A S 1,386 114 1 601 1,026
General merchandise . ..o.oceeoeeaiiaonaa . 16, 220 14,534 13,198 23,131 30,472
Foreign merchandise in transit.............. 4, 5,311 1,834 2,060 662

Rotal, ocean yessalg sl u . STl Lo e 28, 812 29, 658 24,167 35,781 40,691
RIVemhoate: Ui S e L Lk e 355 202 223 309 327
DOAStWISA I VERSELS T T o RN T 140 180 324 205 190

Total frelght Intons. 2Ll el oie hrl 29,307 30,040 24,714 36,295 41,108

FREIGHT VALUATION.
Ocean vessels:
Domestic merchandise......oceciearenndaanss $1, 707,034 |81, 275,081 |$1,240,329 |$2,105,576 ($3, 740,348
Foreign merchandise. $476,171 12,454 | $163,920 | $212,300 $89, 111
River boats...oeeecun-n o $86,740 | 116,688 | $108,205 | $124,478 | $130,800
O OREIARISE VERIBI Sy L s S O i $13,928 $18,900 $35, 600 1 $20, 300
Total freight valuationi...e-«. sseaeee-aaxe $2, 283, 873 |$1,923,123. |$1,548, 054 |$2, 464, 599 ($3, 980, 569
GOLD DUST AND BULLION.
SRR o K h SO TR G TR N s o R $1,725,126 | $755,714 |$1, 136,280 |$1, 788,239 |$2, 728,000
PASSENGERS.
Ocean vessels. .. b 1,092 590 832 747 1,047
BAVEE DoatS e it 0ot o 1,04 837 676 1,241 1,658
SHIPPING MOVEMENT. !
CIeaan StoRmOR it 5 e S SN R L S 88 86 86 89 87
Ocean sailing vesselS.uaseesececaocacnnas 12 8 4 6
Otcan tonnape. e dodl, hetin. o NI 107,042 77,098 68, 725 107, 890 99,5556
BVl hoats sy e biri o fR T 66 40 50 61 75
BIVer DArges syt s a0 e s 16 32 25 51 48
R O B e g e et 48,051 37,491 36, 605 57,957 43,154
1907 1908 1909 1910 1911
FREIGHT TONS.
Ocean steamers:

O e e el ol M e S e 4,252 2,440 2,348 2,477 2,108
Fuel oil (crude)..eeseoccaance 7,718 6,250 3, 7,345 6, 660
1 L Crne e <L n A B RO SREET G U ISRl | S okl ST SRRl ] R e ol () 1,051
Lumber. 723 1,265 1,556 1,579 1,621
General merchandise. s 27,134 20,476 29, 385 23,742 29,147
Foreign merchandise in transit.............. 1,279 772 785 1 1,210

Total Focean vesselsi s . o sviisay, 41, 106 31,203 37,559 35, 243 41,797
BAVOEDOAIS VS aEh v St s oo iie g b Ly s e 210 154 111 160 215
Coastwise vessels. .. 120 32 44 47 41

Fotalifreight in tons., oo b v 2inIas 41,436 31,389 37,714 35,450 42,053

FREIGHT VALUATION.
Ocean vessels:
Domestic merchandise............cocoeeoea.. $3, 136, 280 ($2, 268,917 |$2, 846, 267 |$3, 627, 732 ($3, 643,375
_ Foreign merchandise $62, 769 $47,552 42, 095 $25,050 | $159, 985
g T SRR $84, 000 $86, 874 $64, 935 $97,125 | $101,480
Coastwise vessalg, soian Biot Lo Lo S TR R $13, 200 $21,780 $12, 250 $13, 160 $11,439
Total freight valuation.eeee.coooioaaaooas $3,296, 249 $2, 425,123 ($2, 965,547 |$3, 763,067 |$3, 916,279
GOLD DUST AND BULLION, .
Riverboabss alis oS - il o B $539,241 | $314,100 | $589,762 |$1,401,075 |$2, 891,204
Ocean vessels 938 1,193 646 1,222 835
River boats...... 1,583 1,458 1,654 2,029 1,286
SHIPPING MOVEMENT.
O 0O ATONTIIONS = SRVl el X0 e e i s 108 85 60 124 60
Ocean Sailing Vessels.c .. . iicicismasintrananons 3 1 11 Lol ond o
(8 7ol sovei i SRR DR e 100, 309 131,281 101, 784 107,161 99, 946
REAO o L L LN, e 77 52 41 57 49
RIveRbargesy. . 2l L ale s SR 61 49 55 63 83
River tonnage. 53,417 59,706 52, 696 64, 404 57,582

N. B.—Average value of inbound freight per ton for years 1906-1911, $86.50.
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Comparative statement of outward business at St. Michael, 1897-1911, showing imports
and exports, passenger traffic, and sh@ppmg movement.

1897 1898 1899 1900 1901
FREIGHT TONS.
QOcean steamers: General merchandise. ..........f.coiieooei]iaiaiaiiaaaiianaan 2,100 1,375
River steamers:
Foreign merchandise to foreign Yukon points. 1,200 7,350 4,100 5,100 5,796
Domestxc merchandise to foreign Yukon
ORI S I T 2,350 6,770 7,980 8,390 7,795
Fuel 011 D nitad States N ukoRioiats . cUe ORI L st saseC i i ot dea il ipdaien oo o0 LUSNBENE S0
Diive steek toUnited States Y ukenspolnts.. ol dve . L. salies sl st s am s sbatea [Ueon S - S las s amdia
Domestic merchandise to United States Yu-
kon and tributaries: ... e ol 1,720 7,997 5,215 5,680 4,562
Total to all Yukon and tributaries......... 5,270 22,117 17,295 19,170 18,153
FREIGHT VALUATION.
Ocean steamers: General merchandise..........ofi. oo oolioiioaiaac]enns ST, $262,500 | $221,875

River boats
Foreign merchandise to foreign Yukon points.| $126,000 | $749,700 | $451,000 | $530,400 | $592,786
Domestic merchandise to foreign Yukon

e PR L SR T R TR $223,250 | $663,150 | $758,100 | $880,950 | $818,475
Domestic merchandise to United States Yu-
Jcon and tnibatariesis o L seab SO o8 La o0 $163,400 | $719,730 | $495,425 | $539,600 | $433,390
Total value merchandise to all Yukon and
(g 31k 1 - B el T R P LA R ¥ $512,650 (82,132,580 |$1,704,525 [$1,950,950 |$1, 844,651
\
" GOLD DUST AND BULLION.
8 e g et ool b KRR IO el PE s SRR A DN (sl SRR SR p s il 2 st miBestd) nfe $6,942,077 (87,254,740
PASSENGERS.
@rean Steamersiis. e MO ITus. oL wadas s esleia s i Vool Tl depa B T L s 2,642
RIVErDORIET L0 ok s ek s by ol st Ul S SR e G ha e DA NG S ey R s 620

SHIPPING MOVEMENT.

DOORT BIOBIONS, . ool agwso wA el Dl M L0 24 62 51 158 80
Ocean sailing vessels................ 2 15 48 27 29 19
0cean toNNAZe. .« ..« «oevunnnnn-- .| 24,745 98,392 59,303 | 145,761 91,623
ELIVOE DOBES. U S 00 S LR S 40 188 54 55 71
Riversbarges.. . -2 g o Uy 4t 9 27 12 20 25
River tonnigosas. s iitntl . . o8 8,207 60, 818 35,767 37,672 47,392
Harbor boats and tugs.............. ; 3 10 11 13 14
Harbor lighters and barges.......... A 3 6 11 1 20
HARDOr FONNBEON LS o o vawr 2ok bt sble s 5 0 5 2o i 138 1,188 2,800 2,883 3,685
1902 1903 1904 1905 1906
FREIGHT TONS.
Ocean steamers: General merchandise........... 1,335 737 366 305 541
River steamers:
Foreign merchandise to foreign Yukon points. 4,206 5,311 1,834 2,060 662
Domestic merchandise to foreign Yukon
points 6,978 5,724 1,445 1,414 954
Fuel oil to U: d States Yukon p 3 3,428 4,513 4,170 4,250
Live stock to United States Yukon pomts ] e NC el ) Dol o s 02 S UGS P Bl Sl e
Domestic merchandise to United States Yu-
kontand tributariess, oo il il L iR 5,824 5,537 9, 564 18,211 26,133
Total to all Yukon and tributaries......... 16,008 20,000 17,356 25,855 31,999
FREIGHT VALUATION.
Ocean steamers: General merchandise........... $225,480 | $158,510 | $135,390 | $142,300 | $167,577

River boats:
Foreign merchandise to foreign Yukon points.| $476,171 | $512,454 | $163,920 | $212,300 $89, 111
Domestic merchandise to foreign Yukon

OIS PR ke disles o bh 25 s v valaibinigie $686,850 | $567,180 | $166,725 | $156,060 $44, 510
Domestic merchandise to United States Yu-
konand tributaries i... ..o e caaathi $467,929 | $573,257 | $985,592 (81,852,470 ($2,665,566

Total value merchandise to all Yukon and
tibrtaites - R e Sl s $1, 630,950 |$1,652,891 ($1,316,237 |$2,220,830 ($2,799,187
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Comparative statement of outward business at St. Michael, 1897-1911, showing imports
and exports, passenger traffic, and shipping movement—Continued.

1902 1903 1904 1905 1906
GOLD DUST AND BULLION.
V0T TR e RO el 7 R S T $1,758,120 | $851,025 (31,241,278 |$1,932,538 ($2, 729, 886
PASSENGERS.
QgRaR SIRRTIONS: - 20 Ve Rl sl el s e 1,675 1,182 963 1,548 2,518
150 e e S GO e SR S e S 430 342 542 46 459
SHIPPING MOVEMENT.
(8003 17200 v T e R SRS L 88 85 84 20 88
Qean SallingvesselS. .. (it - r et a s U 10 8 4| 7 6
Qieaan Soninge W tel s il o bsa T IR 106,914 77,450 68,587 | 108,009 99, 641
RIverhoals o & Thiotn bt e e L SR 45 52| 62 79
1Relofeng s 2 DTSR trld, mieR [0, ST el g S 27 34 30 | 53 53
RARENIGRIAROS e e e L 25 B U 59, 645 41,430 38,333 58,249 49,813
HArDOE BOALS AN TUES . iuines e s arslnclbis v s soeie s suis ! 12 11 ‘ 11 T
Harbor lighters and barges...........icciociesons g 18 19 \ 20 20
HarbOrdONDREE Lol o2 5l b br duis - 4R It 3,613 3,613 5,075 5,344 5,150
|
1907 1908 1909 | 1910 1911
i
FREIGHT TONS. ’
Ocean steamers: General merchandise........... 260 122 155 347 335
River steamers: |
Foreign merchandise to foreign Yukon points. 1,279 172 78 | 100 1,210
Domestic merchandise to foreign Yukon |
POTIIR, U2 E b L R s N R e L 1,465 1,255 747 | 264 925
Fuel oil to United States Yukon points...... 4,189 3,703 3,700 | 3,716 5,490
Live stock to United States Yukon points...|....coocic]iaceacoansfonionaaaaia | BOERER g Y 1,050
Domestic merchandise to United States Yu-
kon and tributanest. .. . . ihe - si bt s twen 22, 860 18,055 25,396 20, 382 24,994
Total to all Yukon and tributaries......... 29,793 23,785 29,921 24, 462 33,669
FREIGHT VALUATION.
Ocean steamers: General merchandise........... $167,360 $68, 356 $77,135 | $141,944 | $137,350
River boats: . y i
Foreign merchandise to foreign Yukon points.|  $62,769 847,532 $2,730 825,050 | $159,985
Domestic merchandise to foreign Yukon
poInts e s LB o bl St $76,348 $71,536 | $117,475 $31,680 | $115,625
Domestic merchandise to United States Yu-
kon and tributaries. ......eoeseeeeeeeeann.n $2, 354,580 ($1,971,332 82,333,077 (82,482,100 (83,124,250
Total value merchandise to all Yukon and |
tributaries $2, 493,697 ($2,090,400 (82,453,282 [$2, 538, 830 [$3, 399,860
GOLD DUST AND BULLION.
Oeonn steamers 2o UM L L0 BTN $541,741 | $325,867 | $592,103 |$1,402,678 152,891,204
Ocean steamers 2,480 2,165 2,293 2,654 1,918
AR DoRbE s s Sy o Tl o Ul il Ul s L Lo 408 470 246 75 390
SHIPPING MOVEMENT.
0[BT e 11 e LA PR R RS 109 85 60 125 60
QegtnsailiNevosaols L Sinn oo ss o vk aiedide < i s 3 1 1 | T N
Ocean tonnage........ 100,788 | 131,281 | 101,784 | 107,222 99,946
River boats.. 79 51 3 2 500
River barges. 6: 59 Vg 64 95
RiFertonnage. . oo iirtaabies i etk 56,217 66,724 61,187 66,838 60,788
Harbor boats and tugs... 7 8 8 6 6
Harbor lighters and bargi 20 23 22 18 16
38 T T T 0 e T IR S R S SR L 5,150 6,912 8,009 6,675 | 6,425
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Comparative statement of through freight (in bond) over the W hite Pass
pomts in the Yukon Basin, 1908-1912.

157

& Yukon Ry. for

B K Destmamon 1908 1909 1910 1911 1912
Tons. Tons. Tons. Tons. Tons.
R e e s T bl P o BTTEI o o 89 172 57 162 116
Yukon River, above Tanana. i 556 452 309 350 283
Yukon River, below Tanana. . ey 3 12 199 235 188
Bairbanks-and Tanana River.. t. ool lia2oizilio iz, 1,081 1,833 900 429 630
e SRR N R, W e e ol e 1,729 2,469 1,465 1,176 1,217

Passenger movement during years 1910 and 1911.

The following table of passenger movement indicates the travel by regularly

established routes to and from the district and the Yukon territory.

cannery employees bound for remote places are not included.

Tourists and

The Eagle and Dawson movement shows the local frontier travel, which must not
be considered with the general account, as the greater number of those passengers
arrived or departed from Ketchikan or St. Michael and have been accounted for in

their returns.

1910 1911
Arrivals from United States and British Columbia to—
Southeastern, southern, and western Alaska..........c. . i i iio i iiiaias 24,780 19,924
Nome; 8t. Michael and Bering 8ea. . o toce oo it bars . oot s T i i e 2,156 2,203
ITONERE S8 o R o P, e LA SO WE RN T U aNUU S S s BT N 26,936 22,127
Departures to United States and British Columbia from—
Southeastem, southern, and western Alaska......... 19,905 17,525
Nome, St. Michael, and foloring o 20 T SRR R R T R S Rl s 4,075 3,741
RO 5 e T TN D e T e e et R S R A 23,980 21,266
Srrivakeat Basle froOm B AWEON ¢ i anil L, ol ottt s s o e e a e s i e AN e e 1,645 1,107
Diepertures from Eagle ta Dawson ..o oottt st e e waoadn s AN aa o Sl st 905 808
A0 T LR LD s U] o T S ER LRI PR el - Lo R MO ST 2,550 1,915

Classified statement of tonnage handled over the White Pass and Yukon route for the years

1906-1911.
Commodity. : 1906 1907 1908 1909 1910 1911
Agncultul al products: | Tons. Tons. Tons. Tons. Tons. Tons.
G | 2,289.2 2,845.8 1,890.0 2,182.5 1,963.0 1,214.1
964.7 928.1 517.8 967. 6 588.9 "524.1
120. 5 267.5 222.6 212.2 61.2 109.8
ay | 2,780.1 2,209. 4 2,058.0 1,813.0 1,795.8 1,515.1
Fruit and vegetables. ............ | 2,202.0 1,817.1 1,471.0 1,251.0 1,003.0 1,082.9
Meat*and dairy prOdquS' |
{675 |- SR Bt gab e TR TR 2,869.0 2,819.4 2,963.0 2,793.2 1,860.7 1,150. 4
BT Lo DTN T Wl 385.5 282.8 154.8 150. 6 103.8 81.6
TRapae) . e el o) B 8 99.3 82.2 40.9 43.0 34.2 9.0
A R A = 199.9 236.8 172.1 161.8 374.2 488.5
Drested meats L co.Codvsiio s 73.6 | 65.0 55.7 75.5 37.8 60.7
Other packing-house products.. e 641.1 455.9 447.5 473.1 311.6 300.1
Poultry, game, and fish.......... 58.3 60.3 33.4 27.2 20. 4 27.7
. Eggs, butter, and cheese. ........ 890.2 715.4 755.4 706.8 541.3 492.9
Mineral products:
{11 8 A Rerarielicy i AR G 1,285.7 1,793.2 1,186.7 1,176.0 908.3 1,847.8
PO N S L T e e L ST 641.6 3,789.9 458 591.5 6,533.2 2,257.9
Forest products ETIDOT. T Jus el el 2,916.7 2,366.7 841.7 1,237.1 2 668. 5 2,086.2
Manufactures
BUBAN . v o e e e L 155.1 264.7 303.6 270.8 219.3 144.7
(‘ream and milk (canned) i 343.2 274.1 355.0 447.9 218.4 66.9
Iron (all kinds) 262.8 110. 4 117.5 210.9 353.7 348.1
Machinery. . . 3,207.0 6,031.0 2,791.0 2,925.4 6,003.7 3,074.0
Cement, bncks P e g B A WA, e hry b LS 357.4 58. 30.0
Wines, hquors "and beers. ........ 1,552. 4 1,098.0 639.7 507.5 496. 8 341.4
Household goods ........................................................................ 72.0
Other manufactured articles...... 8,145.5 5,987.5 5,977.7 5,179.3 3,921.0 4,940.2
‘Construetion material................ 2,089.0 14020 0c St Jd e S T | g s e L e
RGeS s D ST 34,170.4 | 35,641.2 | 23,633.4 | 23,761.3 | 30,076.8 | 22,266.1

1 Cattle: 1906, 3,081; 1907, 3,535; 1908, 3,529; 1909, 3,250; 1910, 2,145; 1911, 1,285.
2 Sheep: 190() 6,787; 1907, 4 480 1908 3, 043 1909, 2,909; 1910, 2040 1911, 1257.

3 Hogs: 1906, 805 1907 823 1908 421 1909 433; 1910, 338 1911 90.
4 Horses: 1906 259; 1907 320 1908 246; 1909 207, 1910, 465 1911 615.
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Comparative statement of domestic tonnage cleared from United States ports for Alaska—-
years 1907-1911, 1912 (6 months).

Puget Sound. San Francisco. Astoria. Others.
Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
16, 257 2| s RN SR s ) r s b lpad s R
ETABRN e o SO il S
20, 397 4 1,965
33, 661 33 32, 511
37,969 5 2,130 g
60, 484 4 8,002 g
43,485 4 4,078 o
41,045 7 8,725 o
(AT e A i Pt IR A
36, 252 4 7,484 b
17,350 2 648 %
18, 850 il L2 e e SR D A LN M I LIS 1 e S
424 | 381,989 65 65,959 3 I ol O SRR eh R FEA A Ll Ve
1908.
January oot 16 16, 490
February. . v ac. viis 18 15,277
Moroh.. ... il . 31 18,217
ATl LT 38 31,374
WAL ool el 37 26, 205
f b (e A 51 54, 526
14315 SRTCUIIELE 37 39,755
Aungust. oo 36 41,887
September....... 36 38,450
October........ 28 30,976
November. 17 17,188
December...... 17 20,921
368 | 351,364 68 70,998 3 3,221 if 1,416
15 B S s L et S e e T
11
26
44
32
46
46
35
33
33
November. 21
December............ 17
359 | 369,757 66 73,210 | 4 4,537 2 3,232
17 19,091
14 16, 649
27 27,200
41 43,071 3
33| 31,781
48 43, 616
36 40,934
g 32 35, 564
September. 38 30,775
October. ... 28 25, 396
November. oty 21 7 Ve L g DR AR
December............ 19 23,311 1
357 | 361,582 63
1911
R R e 15 15,323
February i 15 47, 677 Jeiiiasecss
March 35 38, 508 6
April. 46 41,219 39
May.. ¥ 41 40,719 5
June. 43 47,303 4
JAETE T A YL SRS 35 42, 655 5
August. . i 32 36, 584 3
September........... 34 39,675 1
(66170 0 v AR s s Sy 24 23, 819 2
November. .......... 17 19, 435 2
December............ 18 20, 270 1
354 | 377,187 T
1 Portland. 2 Los Angeles.
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Comparative statement of domestic tonnage cleared from United States ports for Alaska—
years 1907-1911, 1912 (6 months)—Continued.

Puget Sound. San Francisco. Astoria. Others.
Number Tognlmége Number. | Tonnage.
105 [Bin sl B ENE T
57 44,103 7 8,298
56 50,271 39 41, 670
53 45, 280 4 5, 366
42 44,135 6 13,578
248 | 227,797 57 69, 165

Comparative statement of domestic tonnage entering and clearing from Alaskan ports for
years 1906-1911.

1906 1907
Entered. Cleared. Entered. Cleared.
Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
Ketchikan........... 270 | 155,553 251 | 156,401 275 | 158,273 254 | 148,024
Wrangell 4 2 3,170 4 3,076 14 2,054 5 4,369
Uneal. ...+ - v 42 35,479 49 # 30 32,478 49 47,468
Skagway... ¢ 4 B 820100 vand il sl 4 1,701 4 2,062
St. Michael. % 15 13,992 22 28,576 14 20,981 16 31,390
Nome. ..... 3 58 | 104,556 52 91,484 42 85,600 36 73,852
Unalaska A 6 , 446 8 3,021 7 6,271 4 2,238
Seward. .. 6 5,375 7 6,495 5 5,442 2 318
Kodiak. 2 343 2 70 2 175 1 1,361
Valdez..... 30 45,297 31 41,947 51 85,486 55 92,517
() o Yol SR i L2 s el I e, R 1 A e 1 P 1A B SRRt A SR
4 1] 24 ¢ 436 | 370,869 426 | 374,472 445 | 400,907 426 403,599
1908 1909
Entered. Cleared. Entered. Cleared.
Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
Ketchikan, .. .. 02 260 | 142,910 231 | 129,977 282 | 187,712 265 178,708
‘Wrangell.. . . 3 1,842 9 8,270 4 3,939
Juneau..... 32 38,851 43 52,357 31 56,597
Skagway. .. 1 1,530 2 786 3 4,284
St. Michael 12 6,402 10 18,025 13 12,819
Nome. .. 38 78,515 30 54,118 33 59,139
Unalask 5 3,151 10 5,790
Seward. 1 239 3
Kodiak 1 273 1
Valdez... 29 53,013 33
Sitka..... 8 g T RS e 1
Tyee....... Lt 0l o LA S g e 4 2,418 6 5,904
Sulzer.... ¥ 5 6,652 13 9,368 2 215 T RS R
(60508 (o e e 23 43,591 20 36, 669 29 52,814 25 44,415
i1 23 ER G 410 | 371,969 406 | 376,415 418 | 396,765 414 398,169
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Comparative statement of domestic tonnage entering and clearing from Alaskan ports for
years 1906-1911—Continued.

1910 1911
Entered. Cleared. Entered. Cleared.

Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
Ketchikan........... 324 | 189,419 269 | 168,307 403 | 244,231 369 228, 570

‘Wrangell............. 7 5,045 10 7,628 2 1,997 11 5,7
518 (2] S s R 23 41,325 35 50,273 12 27,247 21 35,042
Skagway.: ... ccooees & 1,495 1 1,495 1 98 T BRSPS T
8t. Michdel. .. .. .00 6 9,100 f 9,207 24 26,044 4 5,184
NOMOL -.. . <35 Se e 28 49,817 24 42,459 20 37,066 26 47,306
Unalaska........c.... i/ 1,565 10 2,445 8 2,676 7 2,305
Valdez: ... I ol 4 5,814 i 9,833 (O} 1) 1 1,530
Balzers Lot e N e ] e 7 2,747 1 1,565 7 7,304
Cordovas...- s 51 93,970 49 90,573 43 84,984 49 88,919
Potalszato vy 451 | 396,740 419 | 384,967 514 | 426,986 495 421,905

1 Abolished.

Comparative statement of foreign tonnage entering and clearing from Alaskan ports for

years 1906-1911.

1906 1907
Entered. Cleared. Entered. Cleared.
Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
Kefehikan - 2520080 271 | 135,757 191 70,720 221 | 116,272 187 88,283
NV TRRPOTE.c 8 e i B 8 ,940 12 , 994 10 2,141 12 5,215
RLIViT: ) AR 6 7,296 5 6,993 9 14,037 6 12,678
BRHWAY. 8§ i kit s s L A S 10 9,214 1 1,377 4 5,067
0000 R SRpn ) N 62 19,719 48 18,712 54 20,919 46 18, 686
BUsMichae) ol mE Sl ot A L L B 4 2,174 5 3,516 2 6,448
Nome. o et 35 20, 959 30 15,060 32 17,002 38 27,348
mglaska: el e 0 4 1,691 4 2 4 2,642 4 2,338
O ] 2 S e o e L E IS B i e | e g s 1 AT e s e e S B Y
Naldoy. .o onis il 2 A7040° ) G LI 7 11,927 3 5,212
R e Nl s o G o L O e U B 1 185 1 185
Potal=ai s Lo 388 | 191,902 304 | 127,073 341 | 190,257 303 171,460
1908 1909
Entered Cleared. Entered. Cleared
Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.| Number. | Tonnage.
110,282 96 67,489 196 | 138,126 153 104,247
,642 11 8,431 6 4,860 5 1,895
1,208 2 2,056 8 i 3 24,573 5 5,775
.......... 6 UL e e R MR e e 5 5,146
22, 599 53 21,738 46 16,317 39 15,265
Ty O e AT R ST T X 9 252 s BECrURER I
20,031 23 10,929 36 12,963 35 13,143
, 868 4 17 8 4,263 2 1,624
18,996 2 2,324 3 (ET) e P e e L
a0 B G P S 5 8,762 2 3,711
Je5b0 ke oo Ralit (s et 5 1,836 16 12,394
201,493 197 | 119,774 318 | 218,361 262 163,200




RAILWAY ROUTES IN ALASKA.

161

Comparative statement of foreign tonnage entering and clearing from Alaskan ports for
years 1906-1911—Continued.

1910 1911
Entered. Cleared. Entered. Cleared.
Number. | Tonnage.| Number. | Tonnage. Number.} Tonnage.| Number. | Tonnage.
257 | 157,812 220 | 125,426 258 | 147,727 212 112,22%
8

393 | 244,694 366 | 183,284 367 | 187,849 331 156,647
List of bottoms plying waters of Yukon and Kuskokwim Rivers.
STEAM.
I Tonnage.
Name. Rig. | Owner. Where docu-
mented.
‘ Gross. | Net.,
Stupliil.. 400 St. Michael.
692 Do.
370 Do.
46 Eagle.
6 Do.
595 St. Michael.
293 Da.
D. R. Campbell 2. 718 De.
Dusty Diamond. . 101 Eagle.
40700 R e 15 0.
Emily........ 11 St. Michael.
Evelyn......... 352 Do.
F. K. Gustin 2. 718 Do.
Florence S.. 100 Ea le.
erman. 456 ichael.
Hannah 1,130 " Do.
Herbert. . 12 Do.
Ida May 2.. 278 Do.
Isabelle?....... 162 Do.
John Cudahay.. 819 De.
John C. Barr... 546 Do.
John J. Healy . . 450 Do.
JUHN Bhos e e 835 511 | Yukon Transportation & Trading Co. Do.
Klondyke...... 406 242 | Merchants Yukon Line 4 Do.
Teoth. - i 36 24,1 FPA, HOLTON. oios sivie & 050 5 Do.
JoPaldghty. . .. - 785 451 | Merchants Yukon Line.. Do.
Lavelle Young 2.. 506 396 | Northern Navigation Co. Ea le.
Leondnrl | Liiiil 638 402 |..... YU A e ichael.
INORS. e 692 880 [ 4350 do.. " Do.
Little Delta 2. . 71 44 |'C.’B. Atwell. Eagle
Little Snug ... 50 L] A, T 'TUCKer . v cada desn
Louise?2........ 717 384 | Northern Navigation Co. St. Michael.
LueRas el sl 115 88 | J. A, Northway......c...... Eagle. ik |
M. L. Washburn. .. 284 179 | Northern Navigation Co... St. Michael.
Mayaa el o 66 48 Do.
Margaret 2...... 520 260 De.
Marie Balmer... 9 5 Do.
Martha Clow... 98 62 Do.
Messenger 2. 10 9 | Northern Commercial Co.. agl};.
Meteor.... 68 40 | Northern Navigation Co.. St. Michael. |
Minneapol 235 157 | Alaska Transportation Co. Do.
Monarch...... 463 269 | A. R. He]llg Do.
Oil City 2....... 718 409 Northem avxgatxon Co.. i Do, i
Pllgemials ol ol 718 i PO TR Sl W R o o Do,
400 200 Merchants Wokontline. ... Sl lan e Do.

T AT e P Y 33 21 et LN Tty SN SRR o) Eagle. !
QuiGkstep. ..c.osusfuse 343 233 | Kuskokwim Commercial Co........ .. St. Mizhael.
Relidnee. ... . 00000 291 171 | Northern Navigation Co............... Do.
Researeh, L il Lol 45 L D S s g B S L R i e & Do.
Robert Kerr......... 718 409 | Pacific Cold Storage Co................ Do.
BEI0seDI: . p dhcivnaless 69 69 | Roman Catholic mission.............. Do.
BUiMIchas] . ..o ioh. 718 409 | Northern Navigation Co............... Da.

1 0On Kuskokwin.
77393—H. Doc. 1346, 62-3——11

2 Not supposed to have been operated in 1912,
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List of bottoms plying waters of Yukon and Kuskokwim Rivers—Continued.

STEAM—Continued.

Tonnage.
Name, Rig. Owner. Where docu-
mented.
Gross. | Net
272 iy B8 0 DG T T R R R S M O Eagle.
1,130 588 | Northern Navlzamon Co. St. Michael.
484 201 et d Do.
Seattle!.... 718 409 |..... do. Do.
Seattle No. 548 3264, do. Do.
Sosie. .. 5. 1,130 588 Jidos Do.
Tacoma 1. 718 409 |..... do Do.
Tana... 234 175 | Wallace Langley.. ........ Eagle.
Tanana... 495 372 | Northern Navigation Co... Do.
T. C. Power ! 819 481 | Merchants Yukon Line.... St. Michael.
Teddy H.L.. 153 08 | 1. Ji Heaeeck-. . S0t ol ol Eagle.
Tetlin.... 65 40 = Kettlegons. . . w7, 38 S AT Do.
Victoria 1. 718 409 | Northern Navigation Co......... St. Michael.
Vietoria 55 30 (G- A, Frederieks.. -qseccocannn-n Do.
ave... 11 B 13 ToHnEoN. - m e e SRS s et Do.
‘White Seal 193 116 | G. P. Sproul. Eagle.
‘Wilbur Crimm: 124 59 | Northern Navigation T3 St. Michael.
Will H. Isom 983 619 | Merchants Yukon Line.......... Do.
SCOWS AND BARGES.
e BaSDAYRE L b s St 324 324 | Merchants Yukon Line................ Eag]e
Anvik. ... 198 198 | Northern Navigation Co. 3
923 923 | Merchants Yukon Line.... .| St. Mtchael
539 Northern Navigation Co... .| Eagle.
761 .| 8t. chhael
624 g Do.
440 .do Do.
827 "Merchants Yukon Line.......... Do.
76 76 | Alaska Yukon Transportation Co.....| Eagle.
250 250 | Northern Navigation Co......... ¢ Do.
899 899 | Merchants Yukon Line.. .| St. Michael.
250 Northern Navigation Co. Eagle.
. 539 St. Michael.
899 Do.
922 Do.
244 F. Bishopri Do.
616 Northern Navigation Co....... Do.
738 738 | Yukon Transportation Co..... Do.
375 375 | Merchants Yukon Line...... Do.
ynx 539 539 | Northern Navigation Co.... Do.
Lithgow.. 370 370 | Pacific Cold Storage Co.... Eagle.
Moose. . 875 875 | Northern Navigation Co... .| St. Michael.
633 633 | Pacific Cold Storage Co.... Do.
761 761 Northem Navigation Co... Do.
..... 539 L L At B 3 Do.
550 560 L 45D, Reagh. .. ocia 8k Do.
5 922 922 : Do.
2 450 460 | stas dolh Siea s s Do.
5 344 o v 2 Wy oo Lo Vol P Do.
& 54 84| B Waehter...c: G-t .| Eagle.
..... 899 899 .| St. Michael.
..... 50 50 Eagle.
..... 211 211 Do.
..... 289 289 | il cedo i/ 2 gla s sasied St. Michael.
............. 55 55 Wallace Langley........ agle.
....... 100 100 | Northern Nav1gat10n Co. St. Michael.
X 24 24 | O B, Lake. ... ..iianil Do.
5 186 Do.
i 228 Do.
- Michael No. 4._.-|..000000000 479 Do.
St. Michael No. 5.-..|-0oomonons 350 Do.
BhMichael Nol 7aoodl o oor s daasy 240 Do.
8t. Michael No. 9....[.cc.coau.ocl 366 Do.
Bu Mhehael Nosd0.\clnissl s Laris 240 Do.
SUREal - h S e s 494 Alaska Transportation Co. Do.
Sealo, Mo e st e n S e 289 289 | Northern Navigation Co Do.
Sedttle Nobdol Dun —ofes Hod it 446 Ao Fose 8 T Peuiede i i o Do.
Beattle Not ooy iee sl Srsear 001 2000 MR 00 o3 .« o' 5. ik A A NBIAR e ko i eVt Do.
s e G L SRR BTN D e R 251 O W L e el e S e Do.
SHORIINEL L AR oo sl s g aly 638 b A.R. Heﬂl .................... Do.
BUDRHOr . e 285 285 + Merchants Yukon Taine s ccasise 5 Do.
L ) e A L R e i L D 299 299 | Northern Navigation-Co............... Eagle.
A Erahey it oo i 0 494 494 | Yukon Transportation Co............. St. Michael.
b oo T VORRECIEL DR e PR L) 383 355 | Northern Navigation Co............... Do.
Vachon...... B e 638 638 1AL R, Helliz. .. e creatid Do.
MWotwerinet (a7 el 1L Tt iwivd 406 406 | Northern Navigation Co.............. Do.

1 Not supposed to have been operated in 1912.

2 On Kuskokwim River.
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List of bottoms clearing from San Francisco for Alaska.

163

Voyages.
Name. Rig. Destination. | Tons.
1908 | 1909 | 1910 | 1911 | 1912

RODEOIO VMUY Lot s i Ksaotmn G. schooner. ..| Kuskokwim ..
RUOSOOERINES Sl s 2 | o oo oo bl Steamship....
DL AT i (1 S S R SR Schooner.......
WD e e S R b |y, [ PR t
21 e L B SRR S et Cooks Inlet....
GracoDOMAY . . vv o ses s sei o itn o Bl s e s s s .! Unalaska......
(0137 CR S BT P g By et Kuskokwim ..
MODIanSAREES. o oL SR B SO L .| St. Mlcha,el....
Yucatan. .
Edith.....
Olympia....
%v HEMATSTONS, - <o Fos dhien il wamss 5

IDRIOEISEINIE o, Joy oy e e o b e .| Unalaska......
{2802 T (et o e et e £ LR L .| St. Michael....
(U801 DS e S e S S AR S
(51 s e SRR A SO, e Brlgantme AR
San Quenaventura............. Schooner. -| Unalaska.
Fresno.. . do.. c|Nilyee:. .
Catania. .. .| Juneau.
Diamond Ketchik: .
ATOAEN, o s 5o aei .| Steamship. Kuskokwmn
{3,071 1Tl o) Lo R e S Behoonery. .1l Dyeestcei t
10 hoa iy RS S R [ B dos- Dutch Harbor.
EXpansion........cacdensecessle i do.. Bristol
Henry T T e SR gatls Bl kil do..
ABURCIOI, ok S 50T s e v il Steamship . St. Michael....
Lnsingy ol S Ll IR N e doiet .| Juneau
Bertha Dolbeen........cccoeee.. Schooner......| Simonofsky...
Admiralen . b St Ll dienv s Steamship . Unalaska......
Capt. A. F. Lucas d .| Nome...
IMAOKITIAN s o2 o5 0 Cowsincminis s = S b bt OLL S e S L I3 do

The above list includes several whaling vessels and cannery tenders.

List of bottoms reqularly engaged, clearing from Puget Sound for Alaska, but omitting
many whaling boats, cannery tenders, and small gasoline boats.

STEAMERS.

Name. Tonnage. Name Tonnage.
T b S S S SRRl i e 150374 | - MERTIDOSREINIRS Cratt i i S s S 1,939
Admiral Sampson.... 1,432 1l Meteoritaeiy ey ol e T 1,565
VWb 00 St 8BS Maekinaw. il e 2,005
752 . Northland. ... o o iou ittt 360
.......... 83 || Northwestern. . e e, ¢ 2,334
.......... 587 || Philip F. Kelley. 93
.......... 173 || Pioneer........ 80
.......... 767 || Printer 55
.......... 895 || Prosper.... 132
.......... 23941 Queens oL L. o, 1,672
.......... 1,406 {| Richard Holyoke sestvoven 90
.......... 582 || Ramona....... b el iy 671
.......... 541 || Resolute. .. 44
.......... 498 || Redondo.. 42
................ 217 || Santa Ana. 720
............... 2,095 || “Senator. . el LAY 1,835
................. 1,399 || Seward. .. 2,080
Blihu/Thompsonicca:eieccews- 448 || Shelikof. . 101
Fresno 1,149 || Spokane. 1,289
Fearles 85 || St. Helens.... 779
Georgia.. 255 (| State of Californ 1,260
Goliah. . 22104 Pampieo e Sios ol oot L 1,481
2003 5 () s ARORE LN P RS S8l Patooshe e . o3 00s s 0. S i 154
Humboldto i o i - S st 688 Toledo ............... 135
Independent. .- cicccciianeaiians 123 1By eed s BT T e e 0 0T 158
21t i [ e R T i SRR ORI 862 H Baneroftiy. ol o T 103
s e T T e R Y 805 || Wanderer...........o.ouooomoeons 125
$ LT b LI T e e SR 99 1| VictomalLope Tl a i S s s 2,112
Latonehe: Sl i : LT85 Yneatan ax e et e el 2,317

Luckenbach........ S mna n s Sk e 3,192
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List of bottoms regularly engaged, clearing from Puget Sound for Alaska, but omsitting
many whaling boats, cannery tenders, and small gasoline boats—Continued.

SAILING VESSELS.

Name. Tonnage. Name. Tonnage.

Bender Brothers (288)..ccec.vececencnn. 940 IH arriotie G ey L b S o Do DT s 252

Camano. .....cvesese : Tl e MR A R S e L 513

Coronado. ... ) 70 yreeso e R e Rt 2 S 245

¥ L i R RO SR ANER S Js675 11 Willlam Bl Srithie oo Srocia oo, oSS miess 1,785

BARGES.

1,909 || Palmyra......... 1,251

1,343 || St. David. 1,476

952 || St. James. 1,453

Haydn Brown. 769 || Washingto: 674
James Drummo: 1,476




AprpENDIX C.

Nores oN CanapiaN RarmLroap WORK.

In the course of its work the Alaska Railroad Commission secured some information
in regard to railroad construction in Canada. This seemed necessary for two reasons:

First. The commission had under consideration two railway routes (those based on
Skagway and on Haines) which had been proposed to reach the lower Yukon from
Alaskan terminals, but each with a long stretch of line passing through Canadian
territory; and

Second. A branch line has been proposed to extend from a point of Canada’s most
northerly transcontinental line directly into the Yukon Valley, and while this branch
line was not under construction and was projected to lie entirely in Canadian territory,
yet if completed, it would connect with any system of railroads in the Yukon Valley
anddwould have an influence on Alaskan transportation problems that would require
study. ) :

Examination of Canadian work further seemed desirable for the following reasons:

Actual railroad construction in Alaska has not been extensive. In Canada much
construction is under way, and a great deal of this is of the class that might be called
pioneer work, where construction is in virgin country not differing greatly in character
from large sections of Alaska. It was desired to obtain data as to costs of construction
and operation, and information as to tonnage and growth of commerce after completion
of the work, as it was believed that all such data would be useful to supplement the
Alaska data on hand.

In addition to this examination into physical character the commission obtained
some data as to the Canadian Government’s policy in encouragement of such pioneer
railroad construction. It was necessary to take up this question, as it was believed
that if either of the two Alaskan-Canadian roads were constructed the effect of such
assistance as Canada might give to the portion of the line lying within Dominion ter-
ritory would have a direct bearing on costs of construction and operation.

There are in Canada a few examples of railroads owned and operated by the Govern-
ment, and of railroads owned and leased by the Government, and many examples of
railroads assisted by various methods, the assistance being granted not only by the
Dominion Government but by the Provinces and municipalities. While the now well-
established policy of Government assistance dates well back, the past few years marks
the greatest activity. The examﬁ]es of Government-owned railroads now in operation
or under lease contain nothing that bear on the questions above referred to. They
all occur in the eastern Provinces and are, in the main, examples of early construction.
Similarly the Canadian Pacific system, Canada’s first transcontinental line, received
great assistance. But the Canadian policy toward it was adopted, in large measure, as
a condition to the forming of the confederation; and while it was entered into mainly
4o develop the northwestgProvinces for settlement, it may be here briefly passed over
with the statement that in general the Government assistance closely parallels United
States practice in assisting transcontinental roads at about the same time or earlier.

The Emrgest and most important work, however, that is now engaging the Dominion
Government is the construction of the National Transcontinental Railway, known
popularly as the Grand Trunk Pacific. Under agreements dated in 1903 and modified
in 1904, ratified by the Dominion acts of those years, the Grand Trunk Pacific Railway
Co. has undertaken certain obligations with respect to a line of railway wholly in
‘Canada, extending from Moncton, a seaport in New Brunswick, to Prince Rupert, the
Pacific terminus in British Columbia, a distance of 3,600 miles. The railway is com-

osed of two divisions, namely, the eastern division, extending from Moncton to

uebec, thence westerly through the northern parts of the Provinces of Quebec and
‘Ontario to Winnipeg; and the western division, from Winnipeg to Prince Rupert,
British Columbia. The eastern division is being constructed by the Government
and on completion is to be leased to and operated by the company for a period of 50
years, of which period the first 7 years will be free of rent, the balance of the period
calling for a rental of 3 per cent of the cost of construction, exclusive of equipment,

165
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which is to be furnished by the company. The company is constructing the western
division under the following arrangement: The Government guarantees the payment
of principal and interest on the bonds to an amount equal to 75 per cent of the cost of
actual construction, which is supervised by the Government; but it is further provided
that this amount of guaranty is not to exceed $13,000 per mile in respect to the prairie
section from Winnipeg to the eastern limit of the Rocky Mountain section, established
at Wolf Creek, 120 miles west of Edmonton.

From Quebec westward, excepting at and in the vicinity of the city of Winnipeg,
this transcontinental system is entirely in a virgin country, and is being constructed
principally for freight haulage at low cost to handle the heavy crops of grain expected
to result from the rapid development of the large areas of land opened up and tribu-
tary to the system. It will, however, also provide for efficient transcontinental service.
The grades are low (0.4 per cent against east-bound traffic, excepting a 20-mile stretch
of 1 per cent in the Rocky Mountains, and 0.6 per cent against west bound traffic) and
the sharpest curve is 6°. The expense of construction as against the 2 per cent
grades and 10° curves usual in most transcontinental lines is probably at least doubled.
The average cost of the mileage from Winnipeg to Moncton is about $85,000 per mile,
exclusive of rolling stock and of the great bridge at Quebec.

It is expected that this system will be completed and ready for through traffic in
the spring of 1914, and it is an interesting fact that the large Government expendi-
tures on the eastern division of this project are defrayed by direct appropriations from
Dominion revenue, without the necessity of bond issues.

There has been under consideration the construction of a branch line extending
from Hazelton, in the mountain section of this system, to Dawson, but a decision to
construct this branch has not yet been made.

The Canadian Government has recently decided to construct a line from the great
wheat belt northward to Hudson Bay, with a view of providing a summer water route
with a short rail haul to the grain market of Liverpool. This project involves about
400 miles of construction.

The construction of the Timiskaming & Northern Ontario Railroad forms a most
interesting study, as conditions here closely parallel those found in Alaska. This is a
railroad that was projected by the provincial government of Ontario, and at the time
of its projection the Government had no assurance that supporting traffic could be
expected for a considerable period after completion. The province of Ontario was
unprovided with railroads except in its narrow southern portion. The largest part
of the provincial territory was north of any railroad and extended to the waters of
James Bay, a large arm at the southern end of Hudson Bay. The climate of this por-
tion does not differ materially from that of the interior of Alaska. It was entirely
unsettled by reason of the absence of transportation facilities, but was known to have
some timber resources, agricultural possibilities, and prospective mineral wealth.
The basic idea, however, in its construction was the development of the virgin ter-
ritory which comprised the larger part of the Province, and which held out promise
of reasonably quick settlement by home builders. The success of this enterprise is
now assured, its construction having effected the purposes for which it was designed,
in settlement of the region, development of the agricultural and timber resources,
and in the discovery of a rich mineral deposit (the ‘“Cobalt” field) which was not
known to exist when the project was undertaken. As originally projected its ter-
minus was to have been in the heart of the wilderness, and called for about 50 miles
less construction than has been executed, but the extension was decided upon for
obvious reasons as soon as the route of the National Transcontinental line was fixed,
.and was made to effect a junction with that line. This can not, however, be regarded
as having had a material bearing on the success of the provincial project, which was
adopted and construction begun before the transcontinental project was undertaken.



ArpENDIX D.

PusricaTioNs RELATING To TRANSPORTATION AND RAILWAY ROUTES IN ALASKA.

The commission has made use of a large number of reports, articles, and maps relat-
ing to the resources, commerce, climate, and population of Alaska, as well as those
dealing more specifically with the different railway routes. The following list pre-
sents the most important of these, but is in no sense a complete bibliography of the
subjects. The arrangement is geographical, by routes, but a list of publications
relating to the general problems of transportation, including commerce, resources,
ete., will be first presented.

GENERAL.
Reports.

United States Coast Pilot: Pacific Coast of Alaska, fifth edition, 1908. Coast and
Geodetic Survey.

Reports of the Governor of Alaska, 1885 to 1912. Interior Department.

Monthly Summary of Commerce and Finance. United States Bureau of Statistics,
Department of Commerce and Labor, 1903-1912.

Report on Commerce and Navigation of the United States. Bureau of Statistics,
Department of Commerce and Labor, 1903-1911.

Annual Reports of the Alaska Road Commission, 1905-1912. War Department.

Reports of the Collector of Customs for Alaska, 1903-1911. Treasury Department.

Population of Alaska: Thirteenth Census of the United States, 1910. Bureau of the
Census, Department of Commerce and Labor. 1911,

Manufactures of Alaska: Thirteenth Census of the United States, 1910. Bureau of
the Census, Department of Commerce and Labor. 1911.

Coal Land Laws and Regulations thereunder. General Land Office, Interior Depart-
ment. 1910.

Report of the Secretary of the Interior for the fiscal year ending June 30, 1912. 1912.

. 52-58.

RaiFway and Telegraph and Telephone Lines in Alaska. H. Rept. No. 3874, 59th
Cong., 1st sess., 1907.

Conditions in Alaska: Report of subcommittee of Committee on Territories, accom-
panied by general map of Alaska, scale 1:3,600,000, 1904. S. Rept. No. 282, pt. 1,
58th Cong., 2d sess., 1904.

Conditions in Alaska: Hearings before subcommittee of Committee on Territories.
S. Rept. No. 282, pt. 2, 58th Cong., 2d sess., 1904.

Railroads in Alaska: Hearings before the Committee on the Territories of the House of
Representatives. 59th Cong., 1st sess., 1906. Accompanied by sketch map show-
ing railroads under construction and projected.

Bills and Reports of Committee on the Territories of the House of Representatives, by
J. C. Hance. 58th Cong., 1st and 2d sess. 3 vols., 1904.

Investigations of the Department of the Interior and the Bureau of Forestry. By
joint committee of Congress. 7 vols., 1910.

Conditionsin Alaska: Hearings before the Committee on the Territories of the House of
Representatives. 62d Cong., 2d sess., Jan. 16-Feb. 6, 8, 10, 13, 15, and 27, 1912.

Transportationin Alaska: Hearings before the Committee on the Territoriesof the House
of Representatives. 62d Cong., 2d sess., Feb. 27, Mar. 5, Apr. 5, 6, 16, and 19,
1912.

Railroads for Alaska: Hearings before the Committee on Territories, United States
Senate, April 12, 1912.

Government Railroad in Alaska: Hearings before the Committee on Public Lands,
United States Senate. 62d Cong., 2d sess., May 22, 1912.

Coal Lands in Alaska: Hearings before the Committee on Public Lands, United States
Senate. 62d Cong., 2d sess., June 1 and 5, 1912.

Data Relating to Alaska. S. Doc. No. 882, 62d Cong., 2d sess., 1912.

Railroad Construction in Alaska. S. Doc. No. 167, 59th Cong., 1st sess., 1906.

Alaska Coal Problems, by Hon. Walter L. Fisher. Bulletin Bureau of Mines No. 36,
Department of the Interior. 1911.
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Railway Routes (Alaska), by Alifred H. Brooks. Bulletin United States Geological
Survey No. 284, 1906, pp. 10-17. :

Transportation (Alaska), by Alfred H. Brooks. Bulletin United States Geological
Survey No. 379, 1909, pp. 23-26; Bulletin United States Geological Survey No. 442,
1910, pp. 23-31; and Bulletin United States Geological Survey No. 480, 1911, pp.
23-24.

Railway Routes in Alaska, by Alfred H. Brooks. National Geographic Magazine,
March, 1907.

Alaska Coal and its Utilization, by Alfred H. Brooks. Bulletin United States Geo-
logical Survey No. 442, 1910, pp. 47-100.

Railway Routes from Pacific Seaboard to Fairbanks, by Alfred H. Brooks. Bulletin
United States Geological Survey No. 520, 1912, pp. 45-88.

The Future of Alaska Coal, by Alfred H. Brooks. Proceedings of American Mining
Congress, Fourteenth Annual Session, 1911.

Geography in the Development of Alaska Coal Deposits, by Alfred H. Brooks. Annals
of the Association of American Geographers, Vol. I, pp. 85-94, 1912.

Agriculture, Alaska: Bulletin Thirteenth Census, 1910. Bureau of the Census, 1913.

The Alaska of To-Day, by Alfred H. Brooks. The American Review of Reviews,
Vol. XL, July, 1909, pp. 49-62.

Annual Reports on Agriculture in Alaska, by C. C. Georgeson, 1898-1910. Office of
the Experiment Station, Department of Agriculture.

Grass Lands of the South Coast of Alaska, by C. V. Piper. Bulletin Bureau of Plant
Industry No. 82, Department of Agriculture, 1905.

Alaska Agricultural Possibilities, by Levi Chubbuck. Proceedings of Colorado
Scientific Societies, Vol. 9, 1911, pp. 387—402. :

Suggestions to Pioneer Farmers in Alaska, by C. C. Georgeson. Bulletin Alaska
Agricultural Experiment Stations No. 1, Department of Agriculture, 1902.

Haymaking at Kenai Experiment Station, by P. H. Ross. Bulletin Alaska Agricul-
tural Experiment Station No. 3, Department of Agriculture, 1907.

The Forests of Alaska, by R. S. Kelloge. Bulletin Forest Service No. 81, Department
of Agriculture, 1905.

The Geography and Geology of Alaska, by Alired H. Brooks, with a section on Climate,
by Cleveland Abbe, jr. Professional Paper United States Geological Survey No. 45,
1906.

The Mineral Resources of Alaska: Reports on Progress of Investigations, by Alfred H.
Brooks and others. Bulletins United States Geological Survey No. 259, 1905;
No. 284, 1906; No. 314, 1907; No. 345, 1908; No. 379, 1909; No. 442, 1910; No. 480,
1911; No. 520, 1912.

Maps.

Map of Alaska. Alaska Road Commission, 1909. War Department.

Post Route Map of the Territory of Alaska, 1912. Post Office Department.

Map of Alaska. United States Geological Survey, 1910.

Map of Alaska: Alaska Map A. United States Geological Survey, 1910.

General Chart of Alaska: Chart T, Coast and Geodetic Survey, 1909.

Map of Alaska. General Land Office, 1909, Department of the Interior.

Map of Alaska, showing distribution of Mineral Resources. United States Geological
Survey, 1912.

THE WHITE PASS & YUKON RY.

Transportation in Alaska: Statement by O. L. Dickison. Hearings before the Com-
mittee on Territories of the House of Representatives, April 6 and 7, 1912.

White Pass Route, by Alfred H. Brooks. Bulletin United States Geological Survey
Neo. 520, 1912, p. 58.

Railway Statistics on the Dominion of Carada for the year ended June 30, 1911,
by A. W. Campbell, deputy minister of railways and canals, Ottawa, 1912.

Sixth Report for Board of Railway Commissioners for Canada for year ending March
31, 1911, pp. 346-357.

An Exploration in the Yukon District, Northwest Territory, and Adjacent Northern
Portion of British Columbia, 1887, by Geo. M. Dawson. Geol. & Natl. Hist. Surv.
Canada, Pt. B, Ann. Rept., 1887.

&n Exploration in the Yukon and Mackenzie Basins, Northwest Territory, by R. G.
McConnell. Geol. Surv. Canada, Pt. D, Ann. Rept., Vol. IV, 1988-89.

Reports on the Upper Stewart River Region, Yukon, by J. Kelle, and on the Peel
River and Tributaries, Yukon and Mackenzie, by C. Camsell. Geol. Surv. Can-
ada, Parts C and CC, Ann. Rept., Vol. XVI. 1904.
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The Klondike Gold Fields, Yukon District, Canada, by R. G. McConnell. Geol.
Surv. Canada, Rept. No. 687, 1900.

The Atlin Mining District, British Columbia, by J. C. Gwillim. Geol. Surv. Canada,
Rept. No. 743, 1901.

Gold Values in the Klondike High Level Gravels, by R. G. McConnell. Geol. Surv.
Canada, Rept. No. 979. 1907.

The Klondike Gold Fields, by R. G. McConnell. Geol. Surv. Canada, Rept. No.
884, 1905.

Recent Mineral Discoveries on Windy Arm, Tagish Lake, Yukon, by R. G. McConnell.
Geol. Surv. Canada, Rept. 1905.

Annual Report of the Minister of Mines for year 1900, Province of British Columbia,
Victoria, British Columbia. 1901, pp. 771-782.

Annual Report of the Minister of Mines for year 1901, Province of British Columbia,
Victoria, British Columbia. 1902, pp. 981-986.

Annual Report of the Minister of Mines for year 1902, Province of British Columbia,
Victoria, British Columbia. 1903, pp. 31-41.

Annual Report of the Minister of Mines for year 1903, Province of British Columbia,
Victoria, British Columbia. 1904, pp. 38-46.

Annual Report of the Minister of Mines for year 1904, Province of British Columbia,
Victoria, British Columbia. 1905, pp. 55-94.

Annual Report of the Minister of Mines for year 1905, Province of British Columbia,
Victoria, British Columbia. 1906, pp. 60-75.

Annual Report of the Minister of Mines for year 1906, Provinge of British Columbia,
Victoria, British Columbia. 1907, pp. 48-57.

Annual Report of the Minister of Mines for year 1907, Province of British Columbia,
Victoria, British Columbia. 1908, pp. 48-54.

Annual Report of the Minister of Mines for year 1908, Province of British Cloumbia,
Victoria, British Columbia. 1909, pp. 45-54.

Annual Report of the Minister of Mines for year 1909, Province of British Columbia,
Victoria, British Columbia. 1910, pp. 49-54.

HAINES-FAIRRANKS ROUTE.
Reports.

Uréited States Coast Pilot: Pacific Coast of Alaska, Pt. I, 1908. Coast and Geodetic

urvey.

A Reconnaissance from Pyramid Harbor to Eagle City, by Alfred H. Brooks. Twenty-
first Annual Report, United States Geological Survey, pt. 2, 1900, pp. 331-391.

The Porcupine Placer District, by C. W. Wright. Bulletin United States Geological
Survey No. 236, 1904.

A New Copper District, by J. W. Bryant. The Mining Magazine, Vol. VII, 1912,
pp. 448-449. London, 1912.

The Kluane Mining District, by R. G. McConnell. Annual Report Geological Survey
of Canada, Vol. XVI, 1904, pp. 1A-18A.

Annual Report of the Minister of Mines for year 1900, Province of British Columbia,
Victoria, British Columbia. 1901, pp. 762-770.

Annual Report of the Minister of Mines for year 1902, Province of British Columbia,
Victoria, British Columbia. 1903, pp. 41-42.

Annual Report of the Minister of Mines for year 1906, Province of British Columbia,
Victoria, British Columbia. 1907, pp. 55-56.

Annual Report of the Minister of Mines for year 1907, Province of British Columbia,
Victoria, British Columbia. 1908, pp. 43-48.

Annual Report of the Minister of Mines for year 1908, Province of British Columbia,
Victoria, British Columbia. 1909, pp. 50-52.

Annual Report of the Minister of Mines for year 1909, Province of British Columbia,
Victoria, British Columbia. 1910, pp. 52-54.

Annual Report of the Minister of Mines for the year 1910, Province of British Columbia,
Victoria, British Columbia. 1911, pp. 55-56.

Mineral Resources of the Nabesna-White River District, by F. H. Moffit and Adolph
Knopf. Bulletin United States Geological Survey No. 417, 1910.

The Ramé)art Quadrangle, Alaska, by H. M. Eakin: Bulletin United States Geo-
logical Survey No. 535.

The Circle Quadrangle, Alaska, by L. M. Prindle: Bulletin United States Geological
Survey No. —. (In print.)

Reconnaissance and survey for a land route from Fairbanks to Council City, Alaska,
by J. L. McPherson: Senate Document No. 214, 59th Cong., 2d sess., 1907.
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A Reconnaissance in the Tanana and White River Basins, by Alfred H, Brooks.
Twentieth Annual Report, United States Geological Survey, Pt. VII, 1900, pp.
425-494.

The Gold Placers of the Fortymile, Birch Creek, and Fairbanks Regions, by L. M.
_Prindle. Bulletin United States Geological Survey No. 251, 1905.

The Yukon-Tanana Region, Alaska; Description of the Circle Quadrangle, by L. M.
Prindle. Bulletin United States Geological Survey No. 295, 1906.

The Bonnifield and Kantishna Regions, by L. M. Prindle. In Bulletin United States
Geological Survey No. 314, 1907, pp. 205-226.

The Yukon-Tanana Region, Alaska; Description of the Fairbanks and Rampart
Quadrangles, by L. M. Prindle, F. L. Hess, and C. C. Covert. Bulletin United
States Geological Survey No. 337, 1908.

Water-supply Investigations in Alaska, 1906 and 1907, by F. F. Henshaw and C. C..
Covert. Water-supply Paper United States Geological Survey No. 218, 1908.

The Fortymile Quadrangle, by L. M. Prindle. Bulletin United States Geological
Survey No. 375, 1909.

Water-supply Investigations in Yukon-Tanana Region, 1906-1908, by C. C. Covert
and C. E. Ellsworth. Water-supply Paper United States Geological Survey No. 228,
1909. :

Geologic Reconnaissance of the Fairbanks Quadrangle, with a Detailed Description of
the Fairbanks District, by .. M. Prindle and F. J. Katz. Bulletin United States
Geological Survey No. 525. (In print.)

Maps.

Charts of Lynn Canal Nos. 8300 and 8303. Coast and Geodetic Survey.

Maps of Alaska Canadian Boundary Tribunal, Sheets Nos. 17 and 18. Washington,
1904.

M%) of the Kluane, White, and Alsek Rivers, Yukon Territory, Canada. Canadian

epartment of the Interior, 1905.

Fortymile Quadrangle. United States Geological Survey No. 640.

Circle Quadrangle. United States Geological Survey No. 641.

Fairbanks Quadrangle. United States Geolo%ical Survey No. 642.

Fairbanks District. United States Geological Survey No. 642A.

Rampart Quadrangle. United States Geological Survey No. 643.

KATALLA AND CONTROLLER BAY ROUTES.
Reports.

Alaska Coast Pilot Notes from Yakutat Bay to Cook Inlet and Shelikoff Strait. Coast
and Geodetic Survey, 1910.

Chugach National Forest Lands. S. Doc. No. 12, 62d Cong., 1st sess., 1911.

Controller Bay Lands: Hearings before the Committee on Expenditures of the House
of Representatives on House Resolution No. 103, 1911.

Geology and Mineral Resources of the Controller Bay Region, by G. C. Martin.
Bulletin United States Geological Survey No. 335, 1908.

Report of coal property in Kayak recording district, controlled by Clarence Cunning-
ham, by H. L. Hawkins. S. Doc. No. 248, 2d sess., 61st Cong., 1910, pp. 56-60.
Report on the Cunningham Coal Lands and Bering River Coal Field, near Katalla,

Kayak District, Alaska, November, 1907, by A. H. Storrs.
Hearings held before the Joint Committee of Congress Investigating the Department
of the Interior and of the Bureau of Forestry, Vol. III, 1910, pp. 2326-2345.

Maps.

Chart of Controller Bay, No. 8513. Coast and Geodetic Survey.
Map of Controller Bay Region. United States Geological Survey No. 601A.

CORDOVA-FAIRBANKS AND VALDEZ-FAIRBANKS ROUTES.
Reports.
Alaska Coast Pilot Notes from Yakutat Bay to Cock Inlet. Coast and Geodetic
Survey, 1910.

Copper River Exploring Expedition, 1899, by Capt. W. R. Abercrombie, United
States Army. ashington, 1900.
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Hearings of Committee on Territories of the House of Representatives on Transpor-
tation in Alaska. 62d Cong., 2d sess., Feb. 27 and Apr. 6, 1912.

Mineral resources of the Kotsina-Chitina Region, by F. H. Moffit and A. G. Maddren.
Bulletin United States Geological Survey No. 374, 1909.

Geology and Mineral Resources of the Nizina District, by F. H. Moffit and S. R.

Capps. Bulletin United States Geological Survey No. 448, 1911.

The I’)I%ral and Bremner River Districts, by F. H. Moffit. Bulletin United States
Geological Survey No. 520, 1912, pp. 93-104.

The National Geographic Society’s Alaskan Expedition of 1909, by Ralph 8. Tarr
and Lawrence Martin. National Geographic Magazine, Vol. XXI, No. 1, January,
1910, pp. 1-54.

The National Geographic Society’s Researches in Alaska, by Lawrence Martin.
The National Geographic Magazine, Vol. XXII, No. 6, June, 1911, pp. 537-561.
The Hanagita-Bremner region, Alaska, by F. H. Moffit: Bulletin United States Geo-

logical Survey No. —. (In print).

Headwater Region of the Gulkana and Susitna Rivers, by F. H. Moffit. Bulletin
United States Geological Survey No. 498, 1912.

Geology of the Central Copper River Region, by W. C. Mendenhall. Professional
Paper United States Geological Survey No. 41, 1906.

Thl\? onnifield Region, by S. R. Capps. Bulletin United States Geological Survey

0..501, 1912.

(See also list of publications on Haines-Fairbanks route.)

Maps.

Prince William Sound: Eastern Entrance. Coast and Geodetic Survey Chart No.
8520.

Prince William Sound: Fidalgo Bay and Valdez Arm. Coast and Geodetic Survey
Chart No. 8519.

Chitina and Copper River Region. Contained in Bulletin United States Geological
Survey No. 374.

Nizina District. Contained in Bulletin United States Geological Survey No. 448.

Copper and Upper Chistochina Rivers. Contained in Professional Paper United
States Geological Survey No. 41.

Copper, Nabesna, and Chisana Rivers, Headwaters of. Contained in Professional
Fa er United States Geological Survey No. 41.

Headwater Regions of Gulkana and Susitana Rivers. Contained in Bulletin United
States Geological Survey No. 498. -

The Bonnifield Region. Contained in Bulletin United States Geological Survey
No. 501.

(See also list of maps, Haines-Fairbanks route.)
SEWARD-FAIRBANKS ROUTE.

Alaska Coast Pilot Notes from Yakutat Bay to Cook Inlet. Coast and Geodetic
Survey, 1910.

ThNe Alaska Coal Situation, by Hon. Walter L. Fisher. Bulletin Bureau of Mines

0. 36, 1912.

Hearings before the Committee on the Territories of the House of Representatives on
S. 2534, ““An act to extend the time of completion of the Alaska Northern Railway,
and for other purposes,’”” December 9, 1911.

Hearings of the Committee on the Territories of the House of Representtives on Con-
ditions in Alaska, February 10, 1912.

Hearings before the Committee on the Territories of the House of Representatives on
Transportation in Alaska, March 5 and April 6, 1912.

Government Railroad in Alaska: Hearing before the Committee on Public Lands,
United States Senate. 62d Cong., 2d sess., May 22, 1912,

Preliminary Report on the Mineral Resources of the Southern Part of the Kenai Pen-
insula, by U. S. Grant and D. F. Higgins. Contained in Bulletin United States
Geological Survey No. 442, pp. 166-176, 1910.

Mineral Resources of Kenai Peninsula, by F. H. Moffit and R. W. Stone. Bulletin
United States Geolo%:cal Survey No. 277, 1906.

Kenai Peninsula, Alaska, by G. C. Martin, U. S. Grant, and B. L. Johnson: Bulletin
United States Geological Survey No. —. (In preparation).

Gold Deposits of the Seward-Sunrise Region, Kenai Peninsula, by B. L. Johnson.
Bulletin United States Geological Survey No. 250-E, 1912. }

Geologic Reconnaissance in the Matanuska and Talkeetna Basins, by Sidney Paige
and Adolph Knopf. Bulletin United States Geological Survey No. 327, 1907.
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A Reconnaissance of the Matanuska Coal Field in 1905, by G. C. Martin. Bulletin

' United States Geological Survey No. 289, 1906. .

Geology and Coal Fields of the Lower Matanuska Valley, by G. C. Martin and F. J.
Katz. Bulletin United States Geological Survey No. 500, 1912.

A Reconnaissance of the Willow Creek Gold Region, by F. J. Katz. Bulletin United
States Geological Survey No. 480, 1911, pp. 139-152.

‘The Mount McKinley Region, by Alfred H. Brooks. Professional Paper United
States Geological Survey No. 70, 1911,

The Yentna district, Alaska, by S. R. Capps. Bulletin United States Geological
Survey No. 534.

'Thl\? Bonnifield Region, by S. R. Capps: Bulletin United States Geological Survey

0. 501, 1912.

Explorations in Alaska, 1899, by Capt. Joseph S. Herron, United States Army.
Adjutant General’s Office No. 31. War Department. 1901.

‘The Innoko Gold Placer District, Alaska, by A. G. Maddren. Bulletin United States
Geological Survey No. 410, 1910.

Gold Placer Mining Development in the Innoko-Iditarod Region, by A. G. Maddren.
Bulletin United States Geoloiical Survey No. 480, 1911, pp. 236-370.

The Ruby-Iditarod region, Alaska, by H. M. Eakin: Bulletin United States

Geological Survey No. —. (In preparation.)

(See also reports on Haines-Fairbanks route.)
Maps.

Resurrection Bay: Chart Coast and Geodetic Survey No. 8538.

‘Cook Inlet (Northern Part): Chart Coast and Geodetic Survey No. 8553.

Kenai Peninsula (Northern Portion). Contained in Bulletin United States Geological

__ Survey No. 277.

Reconnaissance Map of Matanuska and Talkeetna Region. Contained in Bulletin

. United States Geological Survey No. 327.

Mount McKinley Region. Contained in Profess'onal Paper United States Geological
Survey No. 70.

.LolrIver Matanuska Valley. Contained in Bulletin United States Geological Survey

0. 500.
-Bonnifield Region. Contained in Bulletin United States Geological Survey No. 501.

(See also maps on Haines-Fairbanks route.)
ILIAMNA-KUSKOKWIM ROUTE.

Alia,gll(g Coast Pilot Notes from Yakutat Bay to Cook Inlet. Coastand Geodetic Survey,

A GeoloIgJic Reconnaissance of Iliamna Region, by G. C. Martin and F. J. Katz. Bul-
letin United States Geological Survey No. 485, 1912.

A Biological Reconnaissance of the Base of the Alaska Peninsula. North American
Fauna No. 24, Department of Agriculture, 1904.

‘The Innoko Gold Placer District, ilaska, by A. G. Maddren. Bulletin United States
Geological Survey No. 410.

Gold-placer Mining Developmentsin the Innoko-Iditarod Region, by A. G. Maddren.
Bulletin United States Geological Survey No. 480, 1911, pp. 236-370.

Maps.
Iliamna Bay: Chart Coast and Geodetic Survey No. 8665.
The Iliamna Region. Contained in Bulletin United States Geological Survey No.

498.
The Innoko Region. Contained in Bulletin United States Geological Survey No. 410.
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