INTERNATIONAL BOUNDARY COMMISSION

ESTABLISHMENT OF THE BOUNDARY BETWEEN THE

UNITED STATES AND CANADA

ARCTIC OCEAN TO MOUNT ST. ELIAS

DEPARTMENT OF THE INTERIOR

REPORT

o

1918







779.8
I8¢
L9
Nt



REPORT OF
THE INTERNATIONAL BOUNDARY
COMMISSION

23565—1%



3 Photo taken from station Porky,
Mount St. Elias (18,008 feet) as seen from the northwest. 0 s,



JOINT REPORT

UPON THE

SURVEY axo DEMARCATION

OF THE

INTERNATIONAL BOUNDARY

BETWEEN THE

UNITED STATES

AND

CANADA

ALONG THE 141sT MERIDIAN FROM THE
ARCTIC OCEAN TO MOUNT ST. ELIAS

In accordance with the provisions of
Article IV of the Convention
signed at Washington
April 21, 1906

His Britannic Majesty’s Commissioner United States Commaissioner

W. F. KING, 1906-1916 O. H. TITTMANN, 1906-1915
J.J. McARTHUR, 1917- E. C. BARNARD, 1915-



Published under the authority of
The International Boundary
Commissioners



LETTER OF TRANSMITTAL.

OtrTtAWA, CANADA, December 15, 1918.
The Honourable, The Minister of the Interior.

Sir: I have the honour to submit herewith, for transmittal to His Majesty’s
Government, the printed joint report upon the survey and demarcation of the Inter-
national Boundary between the United States and Canada along the 141st Meridian
from the Arctic Ocean to Mount St. Elias, together with duplicate atlases of signed
joint maps, in accordance with the provisions of the Convention between Great Britain
and the United States, signed at Washington, April 21, 1906.

The joint report contains:—

Copy of the Convention of 1906.
Copies of the appointments of the Commissioners.
Copy of the Orders in Council creating a neutral strip along the Boundary on
the Canadian side.
Copy of the Proclamation of the President of the United States creating a similar
neutral strip on the United States side.
Agreements of the Commissioners as to the manner in which the work should
be executed.
Explorations and Surveys prior to the Convention of 1906.
General narrative of field operations under the Convention of 1906.
List of the monuments marking the Boundary Line, certified to by the Com-
missioners.. _
Description of the field methods, computations, adjustments, and instruments,
~ containing:—
Table showing the geographic positions and elevations of triangulation stations.
Table showing the geographic positions of the monuments and line-projection
stations.
Table showing certain elevations not included in the table of geographic positions.
Table of magnetic declinations.
Appendices as follows:—
I. Early explorations and negotiations.
II. Later negotiations, and details of operations on the Boundary prior to the
Convention of 1906.
IT1. Descriptions of triangulation stations, and sketches of the triangulation.
IV. Special equipment used on the work.
V. Ration lists.
VI. Game.
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The duplicate atlases contain the thirty-eight original maps, certified and signed
by the Commissioners, who have marked thereon the Boundary Line as established
in accordance with the provisions of the Convention; also index and profile sheets,
and two supplementary sheets, one showing the topography at the Arctic Coast as
far west as Demarcation Bay, and the other, considerable additional topography in
the region between Mount Natazhat and Mount St. Elias.

The field work, a great deal of which had to be done in portions of the country
hitherto considered practically impassable, was completed under the direction of the
original Commissioners, Mr. O. H. Tittmann for the United States, and Dr. W. F.
King for His Britannic Majesty, and constitutes a lasting tribute to their efficient
administration and supervision. Practically all the maps had also been prepared
under their direction, as sheets 1 to 32, inclusive, had already been signed by them
before the resignation of Mr. Tittmann on April 15, 1915, and the death of Dr. King
on April 21, 1916.

The work was completed under the direction of Mr. E. C. Barnard, who was appointed
Commissioner for the United States, April 30, 1915, and myself, by the printing and
signing of the last six sheets, numbers 33 to 38, and by the preparation, printing, and
signing of the report.

The report and the signed original maps transmitted herewith are identical with
those transmitted by my colleague to his Government, the reports having been printed
from the same plates, and the signed original maps, as well as the copies thereof for
both countries, having been printed from the same stones.

It is most gratifying to record that the location of the International Boundary
along the 141st Meridian, and the preparation of the maps and report have been
accomplished in a spirit of hearty co-operation, and to state that the cordial relations
that so long existed between the former Commissioners have been continued by their
SUCCesSOors.

I have the honour to be, sir,
Your obedient servant,

J. J. McARTHUR,
His Britannic Majesty's Commissioner.
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CONVENTION BETWEEN THE UNITED KINGDOM AND THE UNITED
STATES OF AMERICA RESPECTING THE BOUNDARY BETWEEN
THE DOMINION OF CANADA AND ALASKA.—SIGNED AT
WASHINGTON, APRIL 21, 1906.

(Ratifications exchanged at Washington, August 16, 1906.)

Whereas by a Treaty between the United States of America and His Majesty the
Emperor of all the Russias, for the cession of the Russian possessions, in North
America to the United States, concluded March 30, 1867, the most northerly part
of the boundary line between the said Russian possessions and those of His Britannic
Majesty, as established by the prior convention between Russia and Great Britain,
of February 28/16, 1825, is defined as following the 141st degree of longitude west
from Greenwich, beginning at the point of intersection of the said 141st degree of
west longitude with a certain line drawn parallel with the coast, and thence continuing
from the said point of intersection, upon the said meridian of the 141st degree in its
prolongation as far as the Frozen Ocean;

And whereas, the location of said meridian of the 141st degree of west longitude
between the terminal points thereof defined in said Treaty, is dependent upon the
scientific ascertainment of convenient points along the said meridian and the survey
of the country intermediate between such points, involving no question of interpretation
of the aforesaid Treaties but merely the determination of such points and their
connecting lines by the ordinary processes of observation and survey conducted by
competent astronomers, engineers and surveyors;

And whereas such determination has not hitherto been made by a joint survey as
is requisite in order to give complete effect to said Treaties;

His Majesty the King of the United Kingdom of Great Britain and Ireland, and of
the British Dominions beyond the Seas, Emperor of India, and the United States of
America, being equally desirous to provide for the surveying and marking out upon
the ground of the said astronomical line established by existing Treaties, and thus to
remove any possible cause of difference between their respective Governments in
regard to the location of the said 141st Meridian of west longitude, have resolved to
conclude a Convention to that end, and for that purpose have appointed their respective
Plenipotentiaries:

His Britannic Majesty, The Right Honourable Sir H. Mortimer Durand, G.C.M.G.,
K.C.S.I.,, K.C.I.LE., His Majesty’s Ambassador Extraordinary and Plenipotentiary
to the United States; and

The President of the United States of America, The Honourable Elihu Root,
Secretary of State of the United States;

Who, after having communicated to each other their respective full powers, which
were found in due and proper form, have agreed to and concluded the following
Articles:—

ArTICLE [. Each Government shall appoint one Commissioner with whom may be
associated such surveyors, astronomers and other assistants as each Government may
elect.

I~



16 INTERNATIONAL BOUNDARY SURVEYS—141st MERIDIAN.

The Commissioners shall at as early a period as practicable ascertain by the
telegraphic method a convenient point on the 141st Meridian of west longitude and
shall then proceed under their joint direction and by their joint operations in the
field, to trace and mark so much of a north-and-south line passing through said point
as is necessary to be defined for determining the exact boundary line as established
by the said Convention of 28/16 February, 1825, between the possessions in America
of His Britannic Majesty, and the adjacent possessions in America formerly belonging
to His Majesty the Emperor of all the Russias and ceded to the United States by the
said Treaty of 30th March, 1867.

ARTICLE II. The location of the 141st Meridian as determined hereunder shall be
marked by intervisible objects, natural or artificial, at such distances apart as the
Commissioners shall agree upon and by such additional marks as they shall deem
necessary, and the line when and where thus marked, in whole or in part, and agreed
upon by the Commissioners, shall be deemed to define permanently for all international
purposes the 141st Meridian mentioned in the Treaty of February 28/16, 1825,
between Great Britain and Russia.

The location of the marks shall be described by such views, maps and other means
as the Commissioners shall decide upon and duplicate records of these descriptions
shall be attested by the Commissioners jointly and be by them deposited with their
respective Governments, together with their final report hereinafter mentioned.

ArTICcLE III. Each Government shall bear the expenses incident to the employment
of its own appointees and of the operations conducted by them, but the cost of material
used in permanently marking the meridian, and of its transportation and erection in
place, shall be borne equally and jointly by the two Governments.

ArticLE IV. The Commissioners shall diligently prosecute the work to its
completion and they shall submit to their respective Governments from time to time,
and at least once in every calendar year, a joint report of progress, and a final compre-
hensive report upon the completion of the whole work.

ARTICLE V. The present Convention shall be duly ratified by His Britannic
Majesty, and by the President of the United States of America, by and with the
advice and consent of the Senate thereof, and the ratifications shall be exchanged at
London or at Washington as soon as p0551ble

In faith whereof, we the respective Plenipotentiaries have signed this Convention,
and have hereunto affixed our seals.

Done in duplicate at Washington this twenty-first day of April, in the year of
our Lord one thousand nine hundred and six.

[L.S.] H. M. DURAND.
[L.S] ELIHU ROOT.



APPOINTMENTS OF COMMISSIONERS.
MR. O. H. TITTMANN FOR THE UNITED STATES.
DEPARTMENT OF STATE, WASHINGTON, September 18, 1906.

Mr. O. H. TITTMANN,

Superintendent, Coast and Geodetic Survey,
Washington, D.C.

SIR,—You are hereby designated as Commissioner on the part of the United States to mark the
boundary and make the surveys incidental thereto between the Territory of Alaska and the Dominion
of Canada in conformity with the award of the Alaskan Boundary Tribunal and existing treaties.

The immediate duty assigned to you is to supervise the demarcation under the terms of the item
““Boundary Line, Alaska and Canada,” in the Act making appropriations for the diplomatic and
consular service for the fiscal year ending June 30, 1907, approved June 16, 1906; and you are hereby
authorized to arrange the details and to carry out the work and to sign the full report and maps as
Commissioner for the United States jointly with the British Commissioner.

It has been arranged with respect to this work that each Government shall bear the expenses incident
to the employment of its own appointees and of the operations conducted by them, but the cost of
material used in permanently marking the boundary, and of its transportation and erection in place,
shall be borne equally and jointly by the two Governments.

All vouchers for expenditures incurred under these instructions should be approved by you, or in
your absence by the Acting Superintendent of the Coast and Geodetic Survey,

I am, sir, your obedient servant,

ALVEY A. ADEE,
Acting Secretary.

DEPARTMENT OF STATE.
To all to whom these Presents shall come, Greeting:

I certify that O. H. Tittmann, Superintendent of the Coast and Geodetic Survey, has been designated
a Commissioner on the part of the United States to mark the boundary and make the surveys
incidental thereto between the Territory of Alaska and the Dominion of Canada, in conformity with
the award of the Alaskan Boundary Tribunal and existing treaties.

In testimony whereof, I, Alvey A. Adee, Acting Secretary of State of the United States, have hereunto
subscribed my name and caused the Seal of the Department of State to be affixed.

Done at the City of Washington this eighteenth day of September, in the year of our Lord one
thousand nine hundred and six, and the 131st year of the Independence of the United States

of America.
ALVEY A. ADEE.
[Seal of the Department of State.]
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DR. W. F. KING FOR HIS BRITANNIC MAJESTY.
P.C. No. 1569.

Ref. 1,245,047 on 1301 No. 8.

Extract from a Report of the Committee of the Privy Council, approved by the Governor General on the
23rd July, 1906.

The Minister of the Interior submits that Article I of the Convention which has been recently
ratified between Great Britain and the United States, providing for the survey of the Alaskan-Canadian
Boundary along the 141st Meridian of west longltude makes provision for the appointment by each
Government of one Commissioner for the carrying on of the work.

The Minister recommends that Mr. W. F. King, Chief Astronomer of the Department of the
Interior, be nominated for the position of His Majesty’s Commissioner.

The Committee advise that His Excellency be moved to advise the Right Honourable the Secretary
of State for the Colonies accordingly.

All of which is respectfully submitted for approval.

JOHN J. McGEE,
Clerk of the Privy Council.
To the Honourable
The Minister of the Interior.

MR. E. C. BARNARD FOR THE UNITED STATES.
DEPARTMENT OF STATE.
To all to whom these Presents shall come, Greeting:

I certify that Edward C. Barnard, of New York, has been designated a Commissioner on the part
of the United States to mark the boundary and make the surveys incidental thereto between the
Territory of Alaska and the Dominion of Canada, in conformity with the award of the Alaskan
Boundary Tribunal and existing treaties.

In testimony whereof, I, William J. Bryan, Secretary of State of the United States of America,
have hereunto subscribed my name and caused the Seal of the Department of State to be affixed.

Done at the City of Washington this thirtieth day of April, in the year of our Lord one thousand
nine hundred and fifteen, and the 139th year of the Independence of the United States of
America.

W. J. BRYAN.
[Seal.]

MR. J. J. McARTHUR FOR HIS BRITANNIC MAJESTY.
P.C. No. 2896.

Certified copy of a Report of the Commuattee of the Privy Council, approved By His Excellency the Governor
General on the 29th November, 1916.

The Committee of the Privy Council have had before them a report, dated 18th November, 1916,
from the Minister of the Interior, stating that Article VI of the Convention of the 24th January,
1903, between Great Britain and the United States, provides for the appointment by each Government
of a Commissioner to deal with the laying down of the Alaska boundary line, from the southernmost
point of Prince of Wales Island to the summit of Mount St. Elias, in accordance with the terms of
the award of the London Tribunal of 20th October, 1903; also that the Convention of 21st April,
1906, in Article I, provides for the appointment of a Commissioner for the demarcation of the Alaska
boundary, from the summit of Mount St. Elias, along the 141st Meridian, to the Arctic Ocean.
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The Minister states that Mr. James Joseph McArthur having been appointed for the Commissioner-
ship under the Treaty of 11th April, 1908, for all sections of the international boundary from the
Atlantic to the Pacific Ocean (excepting the section from St. Regis to the mouth of the Pigeon River),
it is desirable that Mr. McArthur be also appointed as Commissioner to succeed our late Commissioner,
Dr. W. F. King, under the above-mentioned Conventions of 1903 and 1906.

The Minister represents, in this connection, that all the field work on both these sections of the
Alaska boundary has now been finished, but, under an agreement entered into by former Commis-
sioners King and Tittmann, twenty-four' degree sheets, showing the country from the southernmost
point of Prince of Wales Island to the summit of Mount St. Elias, are now in course of preparation
and will require to be signed by the British and American Commissioners. Under a similar agreement
between the former Commissioners, the 141st Meridian boundary was subdivided into thirty-eight
sections for mapping purposes. Thirty-two of these sheets have already been printed and signed
by former Commissioners King and Tittmann, but the six remaining sheets which are now nearly
ready for the printer will need to be signed, as will also the reports called for under the Convention.

In view of the circumstances above set forth, the Minister recommends that Mr. James Joseph
McArthur, Dominion Land Surveyer and former Assistant International Boundary Commissioner,
be nominated to succeed the late Dr. King as Commissioner for the whole of the Alaska boundary
line dealt with under the Conventions of 1903 and 1906.

The Committee, on the recommendation of the Minister of the Interior, advise that Your Excellency
may be moved to inform His Majesty’s Secretary of State for the Colonies of the desire of Your
Excellency’s advisers in this regard.

All of which is respectfully submitted for approval.

RODOLPHE BOUDREAU,

Clerk of the Privy Council.
To the Honourable
The Minister of the Interior.

: ForeiGN OFFICE, January 6, 1917.
No. (2140/45/A.)

Str,—With reference to my despatch No. 389 of the 15th ultimo I request that Your Excellency
will notify the United States Government that Mr. J. J. McArthur has been appointed to succeed
the late Dr. King as British Commissioner for the whole of the Alaska Boundary line dealt with
under the Conventions of 1903 and 1906.

I am, with great truth and respect, etc.

VICTOR WELLESLEY.
His Excellency
The Right Honourable
Sir C. SPRING-RICE,
G.C.M.G:, G.C V.0,

ete., ete:; etc.

1Reduced by the present Commissioners from twenty-four to thirteen, each sheet covering one degree of latitude and
two degrees of longitude.
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ORDE\RS IN COUNCIL CREATING A NEUTRAL STRIP ALONG THE
BOUNDARY ON THE CANADIAN SIDE.

P.C. No. 810.
Ref. 1,569,421 on 1301 (7).

Certified copy of a Report of the Committee of the Privy Council, approved by His Excellency the
Admainastrator on the 14th April, 1908.

On a report dated 1st April, 1908, from the Minister of the Interior with reference to a Despatch
from His Majesty’s Ambassador at Washington, dated 30th October, 1907, submitting for the
consideration of the Dominion Government a proposal by the United States Government that joint
action be taken for the reservation of a strip of land sixty feet wide on each side of the Canada-Alaska
boundary line under similar conditions to that formerly established along the Mexican boundary
line by Proclamation of the President of the United States.

The Minister of the Interior submits that in his opinion such a reservation will be of great service
in the protection of the revenue and in the enforcement of the law generally, and he therefore
recommends that with a view to the prevention of the erection of buildings or permanent structures
or works on or close to the boundary line, except railways, aqueducts, bridges, canals, ditches and
other works of a public character and except buildings or permanent structures or works properly
connected with such railways, aqueducts, bridges, canals and other works of a public character, to
be authorized to reserve the land within a strip sixty feet wide along the boundary line between
Canada and Alaska from sale, lease and entry so far as the lands in question are vested in the Dominion.

The Minister points out that the title to wild lands adjacent to the Canada-Alaska boundary line
is vested in the Dominion to the northward only of the sixtieth parallel of latitude. South of the
parallel the lands lie in the province of British Columbia and the title to the crown lands is vested
in the province.

The Minister has reason to believe, however, that the province of British Columbia will be willing
to give its co-operation.

In connection with this subject the Minister of the Interior desires to suggest consideration of the
possibility of making a similar reservation along other parts of the common boundary line, which,
besides extensive stretches of water boundary, comprises some 1,900 miles on land.

Of the 1,300 miles or thereabouts from the Straits of Georgia to the Lake of the Woods, some 400
miles lie west of the summit of the Rocky Mountains. Along this distance the Minister understands
that the Government of British Columbia has already reserved a strip 66 feet wide, wherever the
land has not already been disposed of, along the International Boundary Line. East of the Rocky
Mountains, under the original surveys made by the Dominion Government, road allowances were
left adjoining the boundary. These road allowances are no longer under the control of the Dominion
Government, having now passed under the jurisdiction of the provinces of Alberta, Saskatchewan
and Manitoba.

The four provinces mentioned would doubtless agree to make the road allowances and the
reservation permanent, though to secure that end, concurrent agreement by the United States or
by the several states affected, to reserve a similar strip would appear to be desirable.

The Minister states that along the line from the St. Lawrence River to the St. Croix the natural
difficulty of enforcing the laws of the two countries along an extensive boundary line is enhanced
by the fact that the property adjacent to the line, on both sides, has passed into private hands, and
at many points there exist so-called ‘‘ line houses "’ which stand close to or upon the line, and which
in many instances, as has been charged, have been used for smuggling or for evasion of law, to a serious
extent. While it may not be practicable, by reason of the expense which it would involve to apply
the effective remedy of removing these houses altogether, it is a matter for consideration whether
there are any steps which the two Governments could take to prevent the erection in future of
further houses of this kind.

20
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The Committee, concurring in the foregoing, advise that His Excellency be moved to forward a
copy hereof to His Majesty's Ambassador at Washington, with a request that he inform the
Government of the United States that the Dominion Government is in full accord with the principle
of their proposal, and will take steps to give effect to the reservation along the frontier of the Yukon
Territory, and that he further call attention to the suggestions herein contained relative to other
parts of the International Boundary Line.

All which is respectfully submitted for approval.

RODOLPHE BOUDREAU,
Clerk of the Privy Council.

To the Honourable
The Minister of the Interior.

P. C. No. 2235 M.
Ref. 1,633,875 on 1,301 (8).

Certified copy of a Report of the Committee of the Privy Council, approved by His Excellency the Governor
General on the 7th August, 1908.

The Committee of the Privy Council have had under consideration a despatch, dated 22nd June,
1908, from His Majesty's Ambassador to the United States, transmitting copy of a proclamation by
the President of the United States setting apart as a public reservation all unpatented lands of the
United States lying within sixty feet of the boundary line between the United States and Canada.
His Majesty’s Ambassador draws attention to the fact that the original proposal for reservation of
the Alaska frontier has now been extended so as to include the whole frontier, this being in accordance
with the wishes of the Dominion Government.

The Minister of the Interior, to whom the said despatch was referred, states that under the
authorization of the Order in Council of 14th April, 1908, he has withdrawn from sale, lease and entry,
all public lands lying within sixty feet of the international boundary in Yukon Territory.

The Minister recommends that the matter be brought to the attention of the Government of the
province of British Columbia, which with a view to the better enforcement of the laws of that
province as well as of the Dominion may find it advisable to make a similar reservation along the
boundary between British Columbia and Alaska and along the 49th parallel.

In view of the fact that the lands in the road allowance which was laid off in the original sugveys
of Dominion Lands along the international boundary in the provinces of Manitoba, Saskatchewan,
and Alberta, have been transferred to these provinces, the Minister further recommends that the
matter be brought to the attention of the respective Provincial Governments with the suggestion
that this road allowance be retained for public use only.

The Committee, concurring in the foregoing, submit the same for approval and advise that Your
Excellency may be pleased to transmit the substance of this Minute, if approved, to His Majesty’s
Ambassador at Washington for the information of the United States Government.

RODOLPHE BOUDREAU,
Clerk of the Privy Council.

To the Honourable
The Minister of the Interior.

Published in The Canada Gazette of 3rd April, 1909, vol. 42, for the fourth consecutive week.



PROCLAMATION BY THE PRESIDENT OF THE UNITED STATES OF
AMERICA (RESERVATION OF LANDS ON CANADIAN
BOUNDARY).

Whereas, the customs and immigration laws of the United States can be better enforced and the
public welfare thereby better advanced when the Federal Government has complete control of the
use and occupation of lands abutting on international boundary lines;

Now, therefore, I, Theodore Roosevelt, President of the United States, do hereby proclaim and
make known that all unpatented public lands of the United States, lying within sixty feet of the
boundary line between the United States and the Dominion of Canada, are hereby declared to be,
and are set apart as a public reservation, and shall hereafter be subject only to such rights as have
been heretofore legally acquired under settlements, entries, reservations, or other forms of appropria-
tion, and are now existing, but shall not be subject at any time to any other claim, use, or occupation,
except for public highways; and any patent issued for any legal subdivision affected by this
reservation under any claim hereafter initiated, shall contain a recital that it is issued subject to this
proclamation.

In witness whereof, I have hereunto set my hand and caused the Seal of the United States to be
afhxed.

Done at the City of Washington this 15th day of June, in the year of our Lord one thousand
nine hundred and eight, and of the Independence of the United States the one hundred and
thirty-second.

[Seal.]

THEODORE ROOSEVELT.
By the President:
Erinu Roor,
Secretary of State.
(No. 810.)
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AGREEMENTS OF THE COMMISSIONERS AS TO THE MANNER IN
WHICH THE WORK SHOULD BE EXECUTED.

The first conference of the Commissioners was held at Washington, D.C., November
23, 1906, and following days, the Commissioners exhibiting their credentials, which
were found in proper form.

At this and subsequent conferences, the principal points agreed upon by the
Commissioners with regard to the fulfilment of their duties under the terms of the
Convention were:—

That the final and agreed longitude of the observing pier on the south bank of the
Yukon River, as determined by officers of the Coast and Geodetic Survey and officers
of the Dominion Observatory, was 9 hours, 24 minutes, 00.027 seconds west of
Greenwich, or 17.62 feet west of the true meridian of 141 degrees west from Greenwich,
and that the initial point of the boundary line should be located in accordance
therewith.

That an accurate azimuth should be observed by a joint party at the initial point,
and that a mark should be set determining the direction of the boundary line, which
should be produced in this direction north to the Arctic Ocean and south to Mount
St. Elias.

That the work should be executed jointly by representatives of the two Govern-
ments.

That the boundary line should be produced by the micrometric transit method,
representatives of the two Governments observing independently.

That the boundary line should be permanently marked by large and small aluminium-
bronze monuments set in rock or concrete foundations at intervals of not more than
four miles, and intervisible where practicable, except in the region between Mount
Natazhat and Mount St. Elias.

That a vista with a 20-foot sky line should be opened along the boundary through
all timber encountered.

That a belt of triangulation should be extended along the boundary line, and the
geodetic positions of all monuments determined.

That the computation of the trigonometric determination of the positions of peaks
and monuments should be made under the direction of the computing division of the
Coast and Geodetic Survey at Washington, and that the results, when obtained,
should be submitted to the Commissioners for their final approval and adoption.

That a topographic map, for final drawing on a scale of 1/62,500 with a contour
interval of one hundred feet, should be made of the belt of country extending not
less than two miles and not more than two and one-half miles on each side of the
boundary line, excepting in the region between Mount Natazhat and Mount St. Elias,
where it might be made wider if found desirable.

That a line of precise levels should be run from tide water at Skagway, Alaska, to
some point on the boundary line for the control of elevations.

That the Alaska Coast Boundary should be drawn from Mount St. Elias to the
141st Meridian on such course parallel to the coast as should be found most equitable
in the topogtaphic conditions.

2
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24 INTERNATIONAL BOUNDARY SURVEYS—141st MERIDIAN.

That the maps should be engraved on copper and printed in colors from stone,
and that after the completion of the printing the copper plates should be deposited
for safe keeping in the vaults of the United States Geological Survey, Department of
the Interior, Washington, D.C.



EXPLORATIONS AND SURVEYS PRIOR TO THE CONVENTION
OF 1906.

Although the United States had acquired the territory of Alaska by purchase from
Russia in 1867, no effort was made to locate the Boundary Line along the 141st
Meridian until 1887, when a Canadian party in charge of the late Wm. Ogilvie,
Dominion Land Surveyor, descended the Yukon River, erected an observatory and
spent the winter of 1887-8 on the north bank of the river near the meridian, and
having determined the longitude of the observatory by astronomic observations,
measured the requisite distance therefrom and marked a point where the 141st
Meridian of longitude west from Greenwich crossed the Yukon River.

In 1889, United States parties in charge of J. E. McGrath, Assistant, and J. H.
Turner, Sub-Assistant, Coast and Geodetic Survey, ascended the Yukon River to Fort
Yukon, where the parties separated. Mr. Turner’s party ascended the Porcupine
River to the vicinity of the 141st Meridian, where a winter camp was built, and during
the winter of 1889-90 observations were taken for longitude, latitude, and azimuth,
determining the position of the Boundary Line, which was marked with three temporary
monuments. Mr. McGrath’s party continued up the Yukon to the point occupied
by Mr. Ogilvie in 1887, and remained there until the spring of 1891, the observations
for longitude, latitude, and azimuth being continued throughout the second winter on
account of unsatisfactory observations due to bad weather during the winter of 1889-90.
The results of these observations confirmed the position of the Boundary Line as
determined by Mr. Ogilvie.

In 1895, Mr. Ogilvie again occupied the observatory built by him in 1887, and made
additional observations which checked the work previously done by Mr. McGrath
and himself, and by a more accurate measurement determined a point on the 141st
Meridian, where an azimuth was observed, the direction of the Boundary Line deter-
mined and the line produced to the north five miles, and to the south as far as Sixtymile
River, cutting, blazing, and marking the line by small cairns. In 1902, the line was
extended southward from Sixtymile River to the flats at the head of Scottie Creek
by a Canadian party under J. J. McArthur, Dominion Land Surveyor, but no permanent
marks were set.

Early in 1906, Mr. O. H. Tittmann, Superintendent of the United States Coast
and Geodetic Survey, and Dr. W. F. King, Chief Astronomer of the Dominion of
Canada, who were at that time Commissioners for the Alaska Coast Boundary, and
who expected to be and were later appointed Commissioners for the survey of the
141st Meridian under the Convention of 19006, learned that by the proposed Article
I of the Convention then under consideration, it was provided that the survey of the
International Boundary Line along the 141st Meridian should be based upon a
telegraphic determination of the longitude at some convenient point, and when they
became aware that the terms of the Convention had been agreed upon, they were
met by the consideration that the refined astronomic observations requisite for this
determination could not properly be made except during the summer, while a reduction
of the observations would require considerable time. In order that full advantage

1 For details see Appendices i and ii.
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Looking north across the Yukon at the Boundary, showing Ogilvie’s old line (x) and the new line (xx).

of the summer season of 1907 should be taken in the survey of the line, and with a
view especially of meeting urgent demands which had been made for an early
demarcation of that portion which extends southward from the Yukon River, it
appeared desirable that the astronomic observations which were a necessary preliminary
to the survey operations should be completed during 1906. They therefore decided
to utilize, in advance of the formal ratification and proclamation of the Convention,
the organizations under their direction, namely, the Astronomic Branch of the
Department of the Interior of Canada, and the United States Coast and Geodetic
Survey, in performing the astronomical work.

The only point of the 141st Meridian which was in telegraphic communication
with outside points was the crossing of the Yukon River, and this point was therefore
necessarily chosen for the astronomical determination. The telegraphic connection
was made by the lines of the Canadian Government and the Canadian Pacific Railway
Company with Vancouver, B.C., and also by the United States Government line
with Fort Egbert (Eagle), Alaska, on the Yukon, about twelve miles below the
Boundary.

The longitude at Vancouver and Fort Egbert, as reckoned from Greenwich, had
already been determined by operations carried on under the two Governments, the
astronomic stations at Seattle, Wash., and Vancouver, B.C., having been connected
during the season of 1905 by the telegraphic determination of their difference of
longitude, the observers being Assistant Edwin Smith of the Coast and Geodetic
Survey, and Dr. Otto J. Klotz, of the Dominion Observatory at Ottawa; and later
the longitude was carried by Assistant Smith and Assistant J. E. McGrath by cable
to Sitka and Valdez, and thence overland to Fort Egbert.
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Looking up-stream (northeast) from the point from which the photograph opposite was taken.

Hence a determination of the longitude near the meridian by two telegraphic routes
was possible, and as such double determination would result in increased accuracy,
it was resolved upon, and late in July, 1906, observers were sent to each of the three
stations, Vancouver, Fort Egbert, and the Meridian: Mr. Smith of the Coast and
Geodetic Survey to Egbert; Mr. McDiarmid of the Dominion Observatory, to a
station near the Boundary on the Yukon; and Dr. Klotz of the Dominion Observatory,
to Vancouver.

Considerable difficulty was experienced in obtaining good wire connection between
the Boundary and Vancouver. The line, in its length of nearly two thousand miles,
traverses a sparsely settled country; in fact, by far the greater part is a wilderness.
Through the woods a fair “right of way” is cleared, and the wire is supported on
trees from which the branches have been cut. Under these conditions, with the
vicissitudes of wind and water and fire, it was only to be expected that interruptions
in the telegraphic service would be not infrequent, but as it subsequently turned
out, the service was better than anticipated, the good results being largely due to
the solicitous interest of the superintendent of the line, Mr. J. Phelan, and of the
chief operator at Vancouver.

Mr. McDiarmid was installed at the Boundary ready to observe by August 20,
and work began on the 22nd. The weather at all three stations was continuously
very propitious, and the telegraph line, as mentioned already, worked better than
had been expected, so that by September 3 seven differential longitude determinations
had been secured between Boundary and Vancouver, for five of which each observer
had obtained a full set of stars for the two independent time determinations, while
for the other two nights good time determinations were also obtained, though not

27



28 INTERNATIONAL BOUNDARY SURVEYS—141st MERIDIAN.

with the full complement of stars. Similarly, between Boundary and Egbert, seven
differential longitudes were obtained.

It is interesting to note that though Ogilvie’'s line of 1895-6, as marked on the
ground, was about 370 feet too far west, the longitude observations showed that his
line of 1887—8 was only some 218 feet west of the meridian, as established by the most
modern methods under almost ideal telegraphic conditions, and the McGrath observa-
tions gave a position only 477 feet east of the final line.! This may be considered a great
tribute to the original observers, their work? having been done by what might almost
be called field methods, and under weather conditions which were the reverse of
propitious.

The Convention of 1906® was signed at Washington on April 21 of that year, and
ratifications were exchanged, also at Washington, on August 16 following. Under
Article 1 of the Convention, the Commissioners for the Alaska Coast Boundary,
Mr. Tittmann* and Dr. King?!, were appointed Commissioners also for the survey
and demarcation of that portion of the 141st Meridian forming the boundary between
Alaska and Canada.

1 See summary of observations, pages 237 and 238.
2 Appendix ii, page 217 et seq.

3 For full text, see pages 15 and 16.

4 See appointments, pages 17, 18 and 19.




GENERAL NARRATIVE OF FIELD WORK UNDER
THE CONVENTION OF 1906.

SEASON OF 1907.
PARTY ORGANIZATION.

For the United States.

For His Britannic Majesty.

Chiefs of Parties........ ......

Assistants.....................

....... G. C. Baldwin. .z . i oo ms
Thos. Riggs, jr...........

....... W. B. Reaburn...........
A 1T.Oliver..............
W. B. Gilmore..............

..|A. J. Brabazon, D.L.S.

. .|Fred. Lambart, D.L.S.

FieLp WoRkKk.

The observations taken during 1906 by the officers of the United States Coast and
Geodetic Survey and of the Dominion Astronomical Observatory, having been
computed during the winter gave an accurate determination of the longitude of the
astronomical pier on the south bank of the Yukon River, and showed it to be 17.62
feet west of the 141st Meridian west from Greenwich.

In order to take full advantage of the short working season in this portion of

Alaska, the Commissioners
decided to send representa-
tives to the boundary in the
early spring to make obser-
vations for azimuth and to
mark points on the Bound-
ary Line determining its
direction, so that all would
be in readiness for the
immediate prosecution of
the work when navigation
should open, permitting the
other members of the party
to reach the starting point
with their larger outfit of
pack-horses, equipment, and

supplies.

Mr. F. A. McDiarmid,
Canadian Representative,
and Mr. G. C. Baldwin,

United States Representa-

Old Indian with his pack-dog at
Whitehorse, Y.T.
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tive, and those who were to
accompany them, met in
Seattle during the latter
part of March, and, with
their instrumental equip-
ment, proceeded via steamer
to Skagway, Alaska, thence
by the White Pass and
Yukon Railway to White-
horse, Y.T., and by stage
line 330 miles to Dawson.
Arriving there on April 13,
they purchased supplies,
and on the 14th started
with hired teams over the
frozen Yukon for the
Boundary Line. In places
the ice was very rough,
while in other places the
snowdrifts were deep, and
in still others the ice was



The Fiftymile River at Whitehorse.

covered with water and slush to the depth of a foot, so that progress was slow and labor-
ious. Twice the sled capsized on the rough ice, several times a path had to be shovelled
through the huge drifts, while in the early morning it was often necessary for the
men to walk in front of the horses and break down the heavy snow crust. In the
flooded sections of the river some of the party walked ahead through the icy water
to test the ice and select the best route. When the party reached the town of
Fortymile, they were compelled by the Royal Northwest Mounted Police to discharge
the Dawson team, as this was the entrance to a district where there existed a
quarantine to prevent the spread of glanders, and a few days’ delay occurred before
another team could be secured to take them the remainder of the distance to the
Boundary Line, which they reached on April 20.

The snow was still deep on the hills, and was very soft, making it difficult, as the
party was not provided with snowshoes, to climb to the summit on which an azimuth
mark was to be placed. A point was first located and marked on the Boundary
Line directly east of the 1906 longitude pier a distance of 17.62 feet as agreed to by
the Commissioners, and in order to determine a second point on the line at a considerable
distance, the pier was occupied and observations for azimuth were taken by both
United States and Canadian observers to determine a true north-and-south line,
and at a second point about one and one-quarter miles south of the pier, an offset
was made and the second point established on the Boundary. These two points
determined the direction of the line.

The other members of the joint parties arrived at the Boundary early on the
morning of June 12, the United States parties having left Seattle on May 25, the
Canadians boarding the same boat at Vancouver the following day. Skagway was
reached on May 30, where the parties remained a few days, as Lake Laberge was still
ice-bound. Entraining at Skagway on June 5, they arrived at Whitehorse that evening,
and took up their quarters on the White Pass and Yukon Route steamer Canadian,
on which boat they sailed for Dawson and the Boundary on the evening of the 8th,
reaching the latter point, as already stated, on the 12th.
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First Avenue, Dawson.

What a contrast was this trip to that made by the Ogilvie party in 1887! These
early surveyors, with their instruments, supplies, and two canoes, occupied about
seven weeks on that part of the trip from salt water to the present site of Whitehorse,
while the ‘‘ hardships "’ of the later parties consisted in having their horses and outfits
loaded on the White Pass and Yukon Route train at Skagway, stepping into a
comfortable first-class coach themselves, and enjoying the wonderful scenery through
the mountains and over to Whitehorse, the trip occupying about eight hours.

The arrangements for the season were as follows:—

Each Government was to furnish its own supply and transportation trains, but in
this, as in all other matters, the work was greatly facilitated by the hearty co-operation
of all concerned, and it was no unusual occurrence to find a United States pack-train
supplying subsistence to a Canadian party, or vice versa. It was soon found that
although the primary object of the survey was to run and mark a boundary, there
was ‘‘no boundary line’’ as far as the work itself was concerned, and all worked together
so well, and everything progressed so smoothly at all times, that it seemed as if the
work were being done by one large party.

Owing to the fact that few Canadian surveyors were available for the work, this
_year the greater part of the field-work was done by the United States parties, the
Canadians, as a partial offset to this, supplying the subsistence for the entire force.

The line-projection was carried on jointly by a United States and a Canadian observer,
and a Canadian representative was attached to the United States triangulation party.
With the exception of these men and the field hands with them, the force was entirely
from the United States.
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The first permanent marks on the boundary were the two bronze monuments of
the large pyramidal type which were set, one on either bank of the Yukon, while the
parties were encamped there in June, these monuments being eventually given the
numbers 111 and 112 when the final numbers were allotted. These were the only
monuments set this year, though the vista was cut and stadia measurements made
as far as the Sixtymile River, a distance of over fifty miles. Throughout this section,
monument sites were selected and the positions tied in to the triangulation preparatory
to the setting of the monuments the following year. The vista was cut with a sky-line
‘20 feet clear,”” and though this involved the felling of a great number of trees, it
made an opening through the timber which will be very conspicuous for a great
many years.

While the parties were in camp at the Yukon, there occurred one of those strange,
sad incidents which come to those whose profession takes them to the far corners of
the earth. On June 24 one of the camp cooks noticed the body of a man floating
downstream. A boat was sent out and the body towed ashore and landed at the mouth
of Boundary Creek, a little below the camp. The cook happened to be a Dawsonite
and identified the body as that of a man named Frank McKay, who had been drowned
a short distance below Dawson by the upsetting of his canoe some three weeks
previously. Using the telegraph loop in the Boundary observatory, a message was
sent to Dawson, and Captain Tucker of the Royal Northwest Mounted Police came
down next day in the mail launch to hold an inquest. But as the body had been
landed below the boundary line in United States territory, the police were unable to
handle the case. The United States authorities at Eagle, through the Commissioner
there, authorized the burial of the body, but could provide no funds, so it fell to the
lot of the Boundary Surveyors to construct a rough box of packing-cases in which,
after being wrapped in canvas, the remains were laid at rest behind the old roadhouse
near the mouth of Boundary Creek, the United States Chief of Party reading the burial
service.

The triangulation,! which was expanded from a base measured on the south bank
of the Yukon River, extended southward, along the line, to a point a few miles south
of the Sixtymile, in the valley of which river a check base was measured.

The joint line-projection party traced the line for a distance of 125 miles south
from the Yukon, using heliotropes for back- and fore-sights and for communication,
points being determined and marked on prominent ridges at intervals of from ten
to twenty miles. The topographic party mapped a strip of country along the boundary,
four miles wide, and extending from the Yukon to Walker's Fork of the Fortymile
River, a distance of about forty-five miles. This topography was done by the
United States parties with the plane table, while for the purposes of comparison, the
Canadians made a photo-topographical survey of the same strip.

The Yukon was assumed to have an elevation at the boundary of 835 feet above
sea-level, and this datum was used until precise levels were carried in from Skagway,
as will appear later. This assumed elevation, which proved to be remarkably nearly
correct,? was based partly on a comparison of barometer readings taken in camp by
Ogilvie in 1887-8 with contemporary readings taken at Sitka, Alaska, and at Port
Simpson and Victoria, B.C., and partly on general knowledge of the length and average
fall of the river per mile.

1 See sketches, page 265, et seq.
2 See page 57.
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Pack-train ready for the trail.



Supplies stored on an animal-proof cache.

Forty-eight pack-horses, purchased in eastern Washington, furnished transportation
for the parties during the season. The animals, after coming safely through a
strenuous season, were to have wintered at Tanana Crossing, Alaska, but all perished
in a furious blizzard which overtook them on their way there. The question of
wintering the stock used on the survey was a source of much worry and disappointment
to those in charge of the work. The horses had to be purchased “outside’ and * taken
in.”” The first cost, though comparatively reasonable, was augmented by the heavy
freight rates and the cost of feeding while on the long journey to the point where they
could beused. As the cost of taking them “outside’’ again in the fall, wintering them,
and returning them again in the spring was prohibitive, they had to be wintered in
the country, and, as the survey progressed, the outcome of this plan was found to be
more or less uncertain. Some winters all the animals would “‘come through” looking
fit and well in the spring, while again every head perished, and this despite the fact
that every likely spot in the whole north district was given a fair trial.

As conditions met with in 1907 were more or less typical of those throughout the
whole work, with the exception of the extreme north and south ends, a short description
of them, perhaps, will not be out of place here. The country was undulating to
mountainous, generally with deeply eroded stream beds. Heavy timber was usually
encountered in the valleys, with the summits bare, or at best covered with a sparse
growth of stunted timber or underbrush. Generally, travelling was found to be good
along the ridges, except, of course, in the more mountainous portions, where the valleys
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were found to furnish the best routes of
travel, and almost no trail-cutting was
necessary except where it was impossible to
travel on the ridges, and not always then.
The thick moss overlying almost the whole
lower country made very tiresome ‘‘going’’
for man and beast, and tended to make
the firm, hard ridge-tops the popular lines
of communication.

Wood for fuel was everywhere plentiful,
as was also good water for camp purposes.
The long days of these high latitudes
aided the work materially, though at times,
particularly on the more northerly portion
of the work, many of the men complained
that at first they were unable to get their
usual quota of sleep owing to the light at
night. The majority, however, soon became
accustomed to this, and ‘‘bed-time’” was
““bed-time” no matter how light the
night.

Mosquitoes and other insects were plenti-
ful, but by using ‘“mosquito bars’ during
the day, and sleeping in mosquito-proof
tents at night, the human members of the
parties managed to get along fairly comfort-
ably. Not so, however, with the horses,
which were often so bothered that they
could not remain quiet long enough to feed
or rest, though they were protected as
much as possible by mosquito blankets, Heavy timber along Ladue River.
“fly-dope,” and numerous smudges, the
latter proving the most practical of all the various schemes experimented with.

The annual joint report of the Commissioners, provided for in Article IV of the
Convention of 1906, and covering this season’s operations, reads as follows:—
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FIrsT JoINT REPORT OF THE COMMISSIONERS FOR THE DEMARCATION OF THE 141ST DEGREE OF
WEsT LONGITUDE.

The undersigned Commissioners, appointed in virtue of the first Article of the Convention between
the United States and Great Britain, signed at Washington on the 21st April, 1906, have the honor
to present their first report upon the progress of the demarcation of the one hundred and forty-first
meridian of west longitude where it forms the boundary line between the United States and Canada.

By Article I of the Convention it was provided that the survey of the line should be based upon a
telegraphic determination of the longitude at some convenient point. When the undersigned became
aware that the terms of the Convention had been agreed upon, they were met by the consideration
that the refined astronomical observations requisite for this determination could not properly be
made except during the summer, while the reduction of the observations would require a considerable
time. In order that full advantage of the summer season of 1907 should be taken in the survey of
the line, with a view especially to meeting urgent demands which had been made for an early
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demarcation of that portion which extends southward from the Yukon River to the St. Elias Alps,
it appeared desirable that the astronomical observations which were a necessary preliminary to the
operations should be completed during 1906.

The undersigned, having these circumstances in mind, decided to utilize in advance of the formal
ratification and proclamation of the Convention, the organizations which are under their direction,
namely, the Astronomical Branch of the Department of the Interior of Canada and the United States
Coast and Geodetic Survey, in performing the astronomical work. Accordingly, observers were
sent out about the end of July, who completed the necessary observations in August and September.
The computations were made during the winter.

The only point of the 141st Meridian which is in telegraphic communication with outside points is
the crossing of the Yukon River. This point, therefore, was necessarily chosen for the astronomical
determination. The telegraphic connection is by the lines of the Canadian Government and the
Canadian Pacific Railway Company with Vancouver, B.C.; and also by the United States Government
line, with Fort Egbert, Alaska.

The longitude at Vancouver and Fort Egbert, as reckoned from Greenwich, had already been
determined by operations carried on under the two Governments, and by the most approved
methods. Hence a determination of the meridian by two telegraphic routes was possible, and as
such double determination would result in increased accuracy, it was resolved upon, and observers
were sent to each of the three stations Vancouver, Fort Egbert, and the Meridian.

When the observations had been reduced, the records and computations were examined by both
Commissioners who, at a conference held in Ottawa in March last, agreed upon instructions to the
line surveyors that the final and agreed longitude of the observing pier at the Yukon River was 94.
24m. 00s5.027 west of Greenwich, or seventeen feet, approximately, to the west of the true meridian
of one hundred and forty-one degrees west of Greenwich.

In pursuance of instructions prepared by the Commissioners at the conference above mentioned,
a joint party was sent out in March for the purpose of establishing the initial point and determining
the direction of the meridian. At the opening of navigation on the Yukon River in May, a joint
survey party followed.

Two aluminum-bronze monuments have been placed to mark the meridian at the crossing of the
Yukon, one on each bank, and at this date the tracing out of the line southward, and the triangulation
and topographical work of the survey, are in active progress.

O. H. TITTMANN,
U. S. Commissioner.

W. F. KING,

H. B. M. Commissioner.
OttAWwA, 27th August, 1907.



SEASON OF 1908.

PARTY ORGANIZATION.
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D. H. Nelles, D.L.S.
Claude Brabazon.
Thos. P. Reilly.

FieLp WoRrk.

Work was continued southward in 1908 under the same general arrangements as

in the previous year.

The British Commissioner, however, had a more generous

appropriation at his disposal and was able to put more men in the field, necessitating
some slight changes in the details, and making possible a more even division of the
work and responsibilities in the field.

The topographic party was sent into the Yukon over the winter trail, late in April,
and was at work by the middle of May, thus gaining nearly a month’s time

over the other parties
engaged on the work.
This experiment was so
successful that the prac-
tice was followed each
successive year to in-
crease the length of the
working season, a very
important consideration
in view of the great
expense of taking the
parties into and out of
the country, and of the
relatively large pro-
portion of the total
number of days of the
field season which were
necessarily consumed in
getting to the work in
the spring and out again
in the fall.

“Marmot ' triangulation station.
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The topographic party,
though, had to work
under great difficulties
until the arrival of the
main party, as they had
no means of transporta-
tion except ‘‘man-
power,” all their supplies
being taken in on sleds,
or by back-packing, a
distance of about
twenty-five miles from a
depot on the Sixtymile
River. In addition to
this the snow was so deep
that most of the work
had to be done on snow-
shoes. The topographic
belt was extended south-
ward about sixty-five
miles this season.



In the Sixtymile country.

Several depots of supplies for the work had been established for this season’s
operations. The main bases were at Miller Creek, the United States supplies having
been taken in during the winter, and the Canadian supplies over the wagon road
from Dawson in June. From here they were distributed during the season to the
various camps by special supply pack-trains, assisted at times by the different camp-
trains when they could be spared for this work. Other depots for the use of the joint
line-projection party were established at Katrina Creek and Canyon City, with a
smaller depot on Snag Creek for the triangulation party, all these supplies being
taken in by small-boat via the White River as soon as possible after the opening of
navigation.

Early in June one of the river steamers landed the line-projection party at the
mouth of the White River, which they ascended in small boats. The members of
the main party were met by their pack-trains at Katrina Creek and went overland
to the boundary at “O,” the last point set in 1907, near the crossing of Snag Creek.
The fore-helio party continued up the river to Canyon City, and attempted to reach
a point on line which had been selected the previous fall, and which was about seventy
miles south of “0.” They were unsuccessful in this, however, and though they made
many attempts from various ridges, they were unable to get into communication
with the main line-projection party, who as a result were forced to send forward their
rear-helio party as a fore-party, and use target back-sights. Although this necessitated
shorter, and hence more numerous, sights, they were able to get the line south to,
and across, the White River before the close of the season. Owing to illness, the
Canadian observer was unable to occupy the last two stations, but the lndependent
work of the United States observer was in due course accepted as satisfactory by
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Valley of Ladue River.

the Commissioners. - This party returned to Dawson in small boats, floating down

the White and Yukon Rivers.

The reconnaissance and triangulation parties succeeded in carrying their work
southward about seventy-five miles from the ridge south of the Sixtymile River.

The Selkirk, of the W. P. & Y. Route, ‘‘ wooding-up "’ at Lower
Laberge.
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These two parties were de-
pending for their late season
subsistence on the small
cache of supplies which had
been boated up Snag Creek,
but which they were unable
to locate, as it had been left
farther downstream than
agreed, and it was only
after being for forty-eight
hours entirely without food
that these parties met, and
both were forced to return
and join the topographic
party at Ladue River, the
only serious result being a
regrettable shortening of
the all too brief field sea-
son.



Rafting down the Yukon in 1908.

A Canadian party set twenty-four monuments, thus completing this part of the
work as far south as the Sixtymile River, from which point they returned to Dawson
over the Glacier trail. As each of these small monuments weighs about fifty-five
pounds, and is set in concrete with two hundred pounds of cement, the question of
transportation in this and the succeeding years was one of considerable importance.

The Canadian vista-cutting and stadia party opened the vista and measured the
line as far as Ladue River, a distance of about fifty-five miles, selecting, marking and
locating the monument sites as they progressed. Photo-topography for comparison
purposes was also continued as far as the Ladue.

The various parties that finished their season’s work here, built rafts on which
they floated down to Dawson, where the whole force embarked on up-river steamers,
on the first stage of the journey to Vancouver and Seattle.

The United States horses which survived the season’s work were wintered at
Champagne Landing, while the Canadian stock was sent up to the fine feed bars of
the upper White River. ’

The annual joint report of the Commissioners, provided for in Article IV of the
Convention of 1906, and covering the season’s operations, reads as follows:—

SECOND JOINT REPORT OF THE COMMISSIONERS FOR THE DEMARCATION OF THE MERIDIAN OF
THE 141sT DEGREE OF WEST LONGITUDE.

The undersigned Commissioners, appointed in virtue of the First Article of the Convention between
Great Britain and the United States, signed at Washington on the 21st April, 1906, have the honor
to present their second report upon the progress of the demarcation of the 141st Meridian where it
forms the boundary line between Canada and the United States.
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The joint party, referred to in our former report, that was sent out in March, 1907, to establish
the initial point and to determine the direction of the meridian, completed that work, and had the
meridian marked for a distance of 2 miles south of the Yukon River by the time the main survey
party arrived in June.

The operations of the season were conducted as follows:—

One joint party carried on the accurate prolongation of the meridian, southward, and established
governing points on the boundary.

Another party carried on a triangulation for the purpose of accurate measurement along the line,
made a plane table survey on a scale of 1/45,000, extending two miles on each side of the line, and
cut out a vista through the woods where these occur. The plane-table topography was supplemented
by a photo-topographical survey on either side of the boundary.

The mileage of the season of 1907 was: Establishment of points on the meridian, 130 miles, from
just north of the Yukon River to the hill in the bend of Scottie River; triangulation, 61 miles, to the
hill south of Sixty-mile River; cutting out the line and marking the sites for monuments, 52 miles;
and the topographic surveys, 46 miles. No permanent monuments were set during this season,
except the two at the Yukon River.

During the season of 1908, the distribution of the force was somewhat different from that of the
previous season; one joint party produced the meridian as before, but the auxiliary work of
triangulation, topography, and line-cutting was divided among three parties. A party to plant the
permanent monuments was added and.a levelling party to determine the elevation of a point on
the meridian referred to sea-level at Skagway, via Whitehorse.

The mileage of the season of 1908 was: Prolongation of the meridian and establishment of
governing points, 75 miles from the terminal point of 1907, to a point about two miles south of White
River; triangulation, 77 miles, to the hill in the bend of Scottie River; topography, 65 miles, to the
hill south of the main branch of Ladue River; the line cutting, 45 miles, to the main branch of
Ladue River; and levelling, 159 miles. Permanent monuments were set at the points determined
upon during the previous year, from Yukon River to Sixty-mile River. These monuments are of
aluminum-bronze; one of them, on the north bank of Forty-mile River, is a large one, similar to
those set at the crossing of Yukon River (six feet high, one foot square at base); the others are of
smaller pattern, like those used on the boundary of the coast strip of Alaska (30 inches high).

W. F. KING,
H. B. M. Commassioner.

0. H. TITTMANN,

U. S. Commissioner.
OT1TAWA, 29th December, 1908.
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Chiefs 0f PArties: « s cws siis smq emiz 25 56 G. C. Baldwin..............|A. J. Brabazon, D.L.S.

Thos. Riggs, jr............. Fred. Lambart, D.L.S.

J. D. Craig, D.L.S.

Assistants. .............. W. B. Reaburn............. D. H. Nelles, D.L.S.

A. C. Baldwin..............|A. G. Stewart.

D.W. Eaton............... Thos. P. Reilly.

A.L.Oliver................

W: €. GUETIN ;o iwsssms o s

L. Netland.. ..............

Mount Natazhat (13,440 feet) as seen from the mouth of Kletsan Creek.

FieLp WORkKk.

By the fall of 1908 the projection of the line had crossed White River and thus was
far in advance of the other divisions of the survey, and the Commissioners therefore
decided that during 1909 a special effort should be made to carry the whole work as
far as the Natazhat Range, about fifteen miles south of river. This necessitated a
large increase in the size of the parties and in the number of horses necessary for
transportation. It was also decided to increase the length of the working season
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by going in overland in early
spring by the winter trail
from Whitehorse to the head
of White River, in order to
be on the ground and ready
for work as soon as weather
and snow conditions would
permit.

To facilitate the season’s
operations and to eliminate
delays as far as possible,
supplies were forwarded by
contract from Whitehorse
during the winter to a main
base at Canyon City; and
another smaller base was
established, also by freight-
ing during the winter, at the

Sledding under difficulties. Yellowwater Lakes, about

one hundred miles north of

Canyon City, and oats were distributed along the trail for the use of the stock on
the long journey in.

The parties which had been increased in size over previous seasons, made a quite
formidable showing on the journey to Canyon City. There were fifty-one men, of
whom seventeen were Canadians, and eighty-three horses, the Canadians furnishing
thirty-three of these. In addition, there were the transport teams and three drivers
who handled the supplies for immediate use on the way in, as well as the dunnage
and camp outfit, the men making the trip on foot. Wagons were used for the trans-
portation of supplies as far as Lake Kluane, which was crossed with sleighs on the
ice, and from this point everything was packed on the horses.

The journey was made in slightly under three weeks, the first nine or ten days being
over the so-called wagon-road, where the wagons often ‘‘bogged down” almost hope-
lessly in the mud-holes, to
be extricated only by using
eight or ten horses, with all
hands laying to on the
wheels or working with pries.
On the higher portions of the
trail, too, great difficulty was
experienced getting the
wagons through the deep
snow. The Canadians made
the trip a few days ahead of
the United States parties
and enjoyed the doubtful
pleasure of ‘“‘breaking trail”
throughout a considerable
portion of the distance. Canyon City,
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Owing to the deep snow, the
trail over the Burwash Sum-
mit west of Lake Kluane was
not used. The route selected
followed the Koidern valley
to the Donjek River, which
was crossed on the ice, thence
up the Donjek to Wolverine
Creek, up this creek and
across the divide to the
Klutlan, thence down the
Klutlan to the White River
and up to Canyon City. The
last of the parties crossed the
White on May 21 on the
only remaining ice-bridge, a
short half-hour before it
collapsed into the swollen
waters of the river.

From Canyon City the
various parties proceeded to
the scenes of their respective
season’s operations, and by

Breaking trail on Bear Creek summit.

the last week in May the field work may be said to have been well under way.

A base line, crossing the boundary line, was laid out and measured on the south
bank of the White. For topographic control, a preliminary measurement of this base
was made by triangulation from a short temporary base, thus enabling the topographic
work to be begun without delay. The triangulation was first extended southward
to the northern slopes of the Natazhat Range, and later northward to connect with
the triangulation of 1908, after which a scheme was laid out and observed from the
boundary up the valley of the White to Skolai Pass, where connection was made with

several United States Geo-

logical Survey stations. It
was necessary to assume a
level datum for the topo-
graphic work, as had been
done at the Yukon in 1907,
and this was found later to
be only 103 feet in error.
The topography was
mapped by two planetable
parties, one working south-
ward from the Moosehorn
Mountains, where the work
of the previous year had
terminated, and the other
working at the southerly

end, first between the White

A windy camp. River and the Natazhat



46 INTERNATIONAL BOUNDARY SURVEYS—141st MERIDIAN.

Range, and later north from
the river, meeting the north-
erly party on August 24 near
Mirror Creek.

The line location was also
advanced a stage farther
south and a point was located
on a northerly spur of the
Natazhat Range just north
of the main ridge.

Strenuous attempts to
occupy as topographic camera
stations, both Natazhat itself
and some of the high adjacent
peaks were unsuccessful, on
account of the weather con-
ditions, which were unsuitable
for such work in the higher
altitudes. In connection with

Looking up the upper canyon of the White River.

Camp behind Mount Natazhat.

this work the range was crossed at the head
of Holmes Creek, about twelve miles west
of the boundary, and an attempt was made
to climb Natazhat from the south, and
though the summit was not reached on this
occasion, considerable useful information
was secured concerning the country south
of the range.

In the report of the trip behind Natazhat
we read: ‘‘The trail led over the divide on
glare ice, where steps had to be cut for
nearly half a mile, then down a long ridge
of loose scoria and out onto a badly broken
fork of the Klutlan Glacier. It began to
snow, but we had to go on, as it would
have been impossible to re-cross the divide
in the storm, and reached camp at 8.30,
worn out and chilled to the bone, and found
the tent down and everything wet or frozen.
We shovelled away the snow for a small
space with snowshoes, put up the tent as
best we could and crawled into our scanty
bedding. During the night it snowed 25
inches, and continued snowing the greater
part of the next day. Even with the coal-
oil lamp burning full blast and three men
in the little seven by seven tent, the ther-
mometer registered only 32°." And this
was on the eleventh of August!
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The vista was opened along the boundary from timber-line near Mount Natazhat
north for a distance of about fifty miles, and some twenty-odd monuments were set
and located by the triangulation.

The United States parties went out overland to Whitehorse, except one small party
which, like the Canadians, went downstream in small-boats to Dawson, and thence
up the Yukon by steamer, all hands passing
through Whitehorse about September 23.

During this season, a start was also made
in locating the line north from the Yukon.
A small United States party which came
in after the opening of river navigation,
accompanied by a Canadian attaché, pro-
jected about forty miles of line. They
also cut the vista and set monuments along
this forty miles, as well as completing the
necessary reconnaissance and triangulation,
but no topography was undertaken.

Leaving the United States party after the

Reconnaissance party’s launch, 1909. forty miles of projection had been com-
pleted the Canadian attaché chartered a
launch at Dawson and made a reconnaissance trip up the Black River, with the
special object of ascertaining if it would be feasible to take supplies in via this river
when the work had progressed as far as the district drained by it. The net results of
the trip showed that this was not
practicable unless it proved to be
almost impossible to transport sup-
plies along the line as had been done
south of the Yukon, the Black being
shallow in many spots, and navigable
for power-boats only during a short
period immediately following the
“break-up’’ in the spring.

The Porcupine was also ascended
as far as Rampart House in a little
over four days, much to the amaze-
ment of the natives, and it was found
that this river was navigable, or
would be in June, for steamers of
considerable size. The launch was
then taken back to Dawson and Reconnaissance camp, Black River, 1909.
turned over to the owners, having
made nearly two thousand miles, most of this north of the Arctic Circle, and on
rivers where the purr of a power-boat had never before been heard.

The annual joint report of the Commlssmners provided for in Article IV of the
Convention of 1906, and covering this season’s operations, reads as follows:—
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THIRD JoINT REPORT OF THE COMMISSIONERS FOR THE DEMARCATION OF THE MERIDIAN OF THE
141st DEGREE OoF WEST LONGITUDE.

The undersigned Commissioners, appointed in virtue of the First Article of the Convention between
the United States and Great Britain, signed at Washington on the 21st April, 1906, have the honor
to present their third report upon the progress of the demarcation of the 141st meridian where it
forms the boundary line between the United States and Canada.

The operations of the season of 1909 were conducted as follows:—

One joint party carried on the accurate prolongation of the line, northward from the Yukon River
to a ridge between two main tributaries of Nation or Takandik Creek, a distance of 40 miles, and
then returned to Eagle, Alaska, where a division of the party was made, part going up the Porcupine
and Black Rivers for the purpose of determining the feasibility of using these routes for the transpor-
tation of supplies for the work of future seasons; the other part carrying on a scheme of triangulation
for the computation of accurate measurements along the boundary, extending the triangulation 43
miles, northward, from the Yukon River to stations in the same locality as the terminus of the line.

One sub-party continued the cutting of the boundary vista, twenty feet wide, along the projected
meridian, for 40 miles, and planted 12 of the small aluminum-bronze monuments. The precise
levelling for the determination of a point on the meridian, referred to sea-level at Skagway, Alaska,
was continued. It was completed between White Pass Summit and Whitehorse, and from the
terminus of last season’s operations for a distance of 164-5 miles along the Dawson wagon road to
a point at Eureka Creek, about 52 miles from Dawson, October 8, distant 398 miles from White Pass
Summit.

For the work South of the Yukon River, the parties marched on foot 300 miles overland early in
the season from Whitehorse, to a point on the meridian determined in 1908, 115 miles south of the
White River. From this point the line was jointly projected, southward, for ten miles to a minor
ridge of Mount Natazhat. '

The stretch of boundary from the present terminus near Mt. Natazhat to Mt. St. Elias, a
distance of 89 miles, of very inaccessible country, will not be taken up at the present time.

One party, consisting of three sub-parties, cut the vista both ways from the White River for a total
distance of 60 miles, set two large monuments, one on each bank of the White River, 4 of the
smaller monuments between the White River and Natazhat Ridge, and 15 between White River and
Snag River.

Another party, sub-divided into 5 parties, completed a belt of topography on the scale of 1/45,000
from the main ridge of Mt. Natazhat to the hill south of the main fork of Ladue River—the most
southerly point reached by the topographers in 1908.

Triangulation was carried from points near Mt. Natazhat, northward, 83 miles to the range of
hills in the bend of Scottie River, connecting with stations established the previous season. In
addition to this, a scheme of triangulation was run up the White River to Skolai Pass—22 miles—
for the purpose of determining the positions of the mountains in the neighborhood of the boundary.

A recapitulation of the work done by the various parties in 1909 shows the following results:—

Line projection. ... ... ...t e 50 miles.
Length of triangulation net........... .. .. .. .. .. .. . .. ... 149 «
Length of topographie Bl e suss s sss cmsams asiss sy ez ams shserisus pas 112
Vista CUL. . .o 100 «
Number of permanent monuments planted.............................. 33
Precise levels run. .. ... .. ... . . 241«

" The whole survey and demarcation between the point mentioned near Natazhat Ridge and the
Yukon River, a distance of 215 miles, has now been completed, with the exception of the vista cutting
for a distance of 57 miles, and the placing of the final monuments for about 101 miles.

O. H. TITTMANN,
U. S. Commissioner,

W. F. KING,

H. B. M. Commissioner.
WASHINGTON, December, 1909.
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FieLp WORK.

At the close of the season of 1909, the survey of the boundary was practically complete
from the Yukon to Mount Natazhat, with the exception of about fifty miles of vista
to be cut between Ladue and Mirror Creeks, and the setting of the monuments on
line between this latter point and the Sixtymile River. This work was done in 1910

The Pauline, White River, 1910.
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by a Canadian party, with a United States attaché, with a main base of supplies on
Ladue Creek. The party left Whitehorse after the opening of navigation, on the
Pauline, one of the smaller river steamers, and was able to get up the White as far as
the mouth of Ladue River, where the men and outfit were transferred to two poling
boats, which were towed up the creek by a gasolene launch as far as the boundary
line. This part of the trip, a
distance of about forty miles,
was made in two days, a
violent and timely rainstorm
“having raised the water so
that the river was easily
navigable. This party fin-
ished its field work early in
September, and returned to
Dawson, part via Snag Creek
in small boats, and part over
the Glacier trail, the horses
as usual being driven overland
to winter on the bars of the
upper White River.

The main efforts of the

season were confined to the

Launch with poling boats on Ladue River. pI'OSECUtiOH of the work north

of the Yukon, with the object

of advancing it sufficiently to enable it to be attacked from the north in 1911 with
Rampart House as a base of operations.

Accordingly, not only were the parties increased in size, but nearly three weeks
were added to the length of the field-season by taking the men and horses in from
Whitehorse over the Dawson stage trail as far as Carmacks, where they embarked
for Dawson and the boundary on the steamer Canadian, which had wintered at Hoota-
linqua. Advantage was thus taken of the fact that the Lewes River opens for
navigation in the spring some little time before the ice goes out of Lake Laberge,
and it was thus possible to land the men at their first camp on May 24, while Lake
Laberge was not passable until about June 10. The United States and Canadian
Chiefs of Party, with two members of the Yukon Council, and the Superintendent
of Mail Service of the White Pass and
Yukon Route had the distinction of reaching
Dawson on May 19 with mail, in the first
small-boat of the season of 1910, after a
rather hazardous trip down from Selkirk
with the last of the ice, in a risky but
successful attempt to keep ahead of the
fleet of small-boats which always descend
the river at this season each year, and
among the navigators of which there is
always considerable friendly rivalry as to
who shall be the first to land at Dawson. Survey freight team crossing Takhini River on a brush
This enabled all necessary arrangements to brigge over-the ice:




Takhini Roadhouse.

be made for the summer’s work before the arrival of the parties on the steamer
on the 23rd.

The mouth of Tatonduk River had been selected as base camp for the season, for
although it is twenty-five miles downstream from the boundary, the river swings in
to within eight miles of the line at that point. Stopping at the line-crossing merely
long enough to land the topographers who were to work between the Yukon and the
Tatonduk, the steamer landed the main parties at the mouth of this latter river on the
evening of the 24th.

Fortunately the weather
was fine, and in those north-
ern latitudes at that time of
year there is plenty of day
light throughout the twenty-
four hours, for here were fifty
men, with fifty or sixty tons
of camp outfit and supplies
and seventy-five horses, land-
ed on the river bank at a time
of day when, in a more south-
erly clime, it would have been
absolutely impossible to bring
order out of the existing con-
fusion before nightfall and
darkness. However, in a
* Calico Bluff ”” on the Yukon River. remarkably short space of
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time, cook and mess tents were
set up, and supplies piled
neatly and covered with tar-
paulins, but no sleeping tents
were pitched until the follow-
ing day, everyone spending
that night in the open.

A day’s reconnaissance
discovered a trail to the
beginning of the season’s
work, shorter than that lead-
ing up the Tatonduk, the new

A dusty piece of trail. trail leading down the north

bank of the Yukon for some

five or six miles and then turning sharply inland up a draw and over a divide down

to a branch of Nation River, and thence by various ridges and draws to a point on
the boundary about forty miles north of the Yukon.

The same general division of the work as heretofore was adhered to this season,
except that the line-projection was done by a Canadian party with a United States
attaché.

The parties started inland after a couple of days spent shoeing horses and allotting
them to the various parties, and in sorting and distributing the supplies

This was the beginning of a friendly race between the projection fore-helio party
and the triangulation reconnaissance party, first one and then the other forging ahead,
until in August the latter outdistanced the former. However, after connecting w1th

Ice in the Yukon River at Thistle.
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the triangulation of a small
party which had gone in
via the Porcupine, the recon-
naissance party turned south,
observing as they went, while
their rivals were able to con-
tinue on, and by the close
of the season had set a point
on line about ten miles north
of the Porcupine, thus
putting this part of the work
in good shape for an advan-
tageous beginning the follow-
ing season.

The Porcupine triangula-
tion party reached Rampart A “fly camp™ on Kandik River.
House by steamer about June
22, having left Whitehorse shortly after Lake Laberge was open for navigation. Their
boat, which, in addition to supplies for their immediate needs, carried about fifty
tons of staples and feed for use in 1911, was the first steamer to ascend the Porcupine
this far, and so marked the beginning of a new era in the navigation of this river, for
up to this time the Rampart House trader had laboriously brought all his supplies
upstream in scows, ‘‘tracked’ by Indians, while before him, the Hudson’s Bay
Company had taken their supplies in via Fort McPherson and over the divide to the
Bell River and so down the Porcupine.

Pack-train fording the Black River.



The first horses to reach Rampart House. Turner’s old survey building in the background.

This northern triangulation party selected and prepared for measurement a base
on the plateau south of the river, and selected the stations for and observed on two
quadrilaterals which, combined with the work of the other parties to the south,
completed the triangulation from the Yukon to the Porcupine. This was accomplished
by this small party of three, who, in addition, were forced to use up three weeks of
their precious short season packing on their backs, from the beach to a storehouse
loaned by the local trader, all the supplies and feed landed by the steamer, because
the local Indians, who thought they had a corner on the market, demanded prohibitive
rates for packing, and to have acceded to their demands would have created a

Loading the horses into the scow.
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precedent from which the
survey would have suffered
increasingly each season
afterwards.

The topographic parties
carried the topography from
the Yukon across the main
Black River, a distance of
over one hundred miles,
while the vista was opened
from its terminus of 1909 to
Orange Creek, a distance of
sixty-one miles. This party
also set thirteen monuments,
the last being a few miles
north of Kandik River.



Starvation Summit, on the divide north of the Yukon River.

The projection party, having finished their season’s work at a point near Rampart
House, were fortunately able to procure, from the local trader, a scow into which
they loaded their six horses and made the trip down the Porcupine, a distance of
two hundred and twenty-five miles, in a little over four days, high water in the river
enabling them to make this good time. They were followed by the triangulation
party in a canoe, and after a few days’ wait at Fort Yukon, boarded the Northern
Navigation Company’s steamer Susze, bound up the Yukon. At Tatonduk River, five
days later, they picked up the members of the other survey parties, who had been in
camp there only a few days, the trip south from the vicinity of the Black River having
occupied nearly three weeks. A species of hoof-rot had appeared among the horses
early in the season, and despite every effort to prevent it spreading, had wrought
great havoc during the summer, and had carried off nearly one-third of the stock,
and had weakened many of the others.! This epidemic, combined with the effects
of the wintry storms encountered on the divide north of the Yukon, and the killing of
the feed by fall frosts, made the trip back to the river anything but pleasant, and
many more horses died on the way. This sickness among the horses hampered
operations greatly, and it was in a great measure due to the sacrifices made by the
men in the interests of the work that such good progress was made during the season.

In 1910, the first check was obtained on the original assumed elevation of the Yukon
at the boundary by the completion of a line of precise levels connecting station “G”

'The packers later discovered that carbolic acid in the crystal form was an effectual preventive of this rot. As soon
as any signs were seen of a swelling at the back of the foot, they made a few cuts with a lancet, applied the acid crystals
and bound it up as well as possible. A few applications usually effected a cure, if the swelling had been detected in its
incipient stages.
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The Susie, of the Northern Navigation Co., picking up the survey parties at Tatonduk River, September 1910.
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of the boundary, afterwards Monument No. 126, with tidewater at Skagway, Alaska.
This work had been commenced in 1908, when a Canadian party started a line of
precise levels at Whitehorse, three seasons being necessary to carry the levels down
the winter trail to Dawson and thence out the Glacier trail to Monument No. 126.
From Whitehorse, another line connected at White Pass, British Columbia, with the
work brought up from Skagway, Alaska, by the United States parties in 1910. The
assumed datum at the Yukon was found to be in error only 38-4 feet, the correction
being plus.

The annual joint report of the Commissioners, provided for in Article IV of the
Convention of 1906 and covering this season’s operations, reads as follows:—
\.

b

FourtH JOINT REPORT OF THE COMMISSIONERS FOR THE DEMARCATION OF THE MERIDIAN OF THE
141st DEGREE oF WEST LONGITUDE.

The undersigned Commissioners, appointed in virtue of the First Article of the Convention between
the United States and Great Britain, signed at Washington on the 21st of April, 1906, have the honor
to present their fourth annual report upon the progress of the demarcation of the 141st Meridian
where it forms the boundary line between the United States and Canada.

By reference to our third annual report, it will be seen that between Natazhat Ridge and the Yukon
River, there remained 57 miles of vista cutting and 101 miles of monumenting to be done in order
to complete the work between Mount Natazhat and the crossing of the boundary on the Yukon
River.

During the past season this work was done, thus completing the boundary between Natazhat
Ridge and the Yukon River. A second joint party traced the line from a point about 40 miles
north of the Yukon River, the terminus of last year’s work, to 10 miles north of the crossing on the
Porcupine River, and the same stretch of country was covered by a belt of triangulation. The
topography was taken up at the Yukon River and a belt was mapped for a distance of 144 miles
northward from the initial point on the Yukon to latitude 67° 43’ N. The line cutting was begun
at a point about 40 miles north of the Yukon and carried northward about 63 miles, and the monu-
menting was completed for a distance of 45 miles, reaching latitude 65° 55" N. The line of precise
levels connecting the tidal station at Skagway, by way of White Pass and Dawson, with a point
a point on the 141st Meridian has been completed.

A recapitulation of the work done by the various parties in 1910, shows the following results:—

Line projection, 157 miles.

Length of triangulation net, 152 miles.
Length of topographic belt, 144 miles.
Distance monumented, 146 miles.
Number of monuments planted, 49.
Precise levels run, 130 miles.

Vista opened and stadia line, 118 miles.

W. F. KING,
His Britannic Majesty's Commissioner.

O. H. TITTMANN,

United States Commassioner.
December 28, 1910.
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PARTY ORGANIZATION.

|
———— For the United States.

For His Britannic Majesty.

Chiefs of Parties: ...« cox w5 oms snniims s Thos. Riggs, jr

Assistants............. .. W. B. Gilmore...........
W. B. Reaburn.............
A.C.Baldwin...........
D.W. Eaton............
W.C.Guerin...............
F.S.Ryus..............

. ++|J« Di Craig, D.L.S.

...|D. H. Nelles, D.L.S.
A. G. Stewart, D.L.S.
...|Fred. Lambart, D.L.S.
.. .|Thos. P. Reilly.

FieLp WORk.

With Rampart House as the base of operations, 1911

promised and proved to be

one of the busiest seasons spent on the meridian, and great preparations were made
in the spring to ensure success, for the length of time occupied in going in to and
coming out from the northern portion of the work, when deducted from the all too
short northern season between the spring ‘‘ break-up ' and the fall ** freeze-up ,”
made it necessary that everything should go with a swing in the field, or valuable

time would be lost.

Survey camp at Rampart House, 1911.
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It was decided to send the
men and horses, as in 1910,
overland from Whitehorse to
Carmacks, there to embark
for Dawson. Supplies were
purchased in Seattle and
Vancouver, sufficient, it was
hoped, for the seasons of 1911
and 1912, and a contract
was entered into with the
Northern Navigation Com-
pany to land these at Ram-
part House as early as
possible in the season, taking
them in via St. Michael and
thence upstream by barge
and steamer. It was cal-
culated that by drawing on
the supplies taken in to
Rampart House in 1910, and
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by taking in a relatively small
quantity over the ice of Lake
Laberge and by steamer from
the foot of the lake, the
parties would be able to sub-
sist until the main shipment
should arrive.

To facilitate the handling
of supplies from the base at
Rampart House each Govern-
ment had a launch built at
Whitehorse, with which it was
hoped to be able to distribute
supplies to various sub-bases, , _ )
particularly at the point where The Richness of the North.beAsesn};lQ‘rgS?Stigg.’1,4,000 muskrat skins ready to
the line crosses the Old Crow
River, about sixty-five miles north of Rampart House, and possibly up the Black
River to or near the line for the monumenting and vista-cutting parties working south
of the Porcupine. Each launch was about fifty feet over all, and was equipped with
a 25-horsepower gasolene engine driving a stern-wheel, and with a power capstan for
““tracking ”’ or ‘‘lining "’ upstream. Each launch was capable of handling a barge
carrying from eight to ten tons, and in addition to these two other launches were
chartered for the season.

In spite of all these elaborate preparations, the season of 1911 was destined to be
one of much trial and tribulation. Lake Laberge broke all precedents, and the ice
failed just when it was most needed, leaving considerable freight stranded at the
upper end. Another lot was caught halfway down the lake, and had to be cached
there until the lake was clear, while the freight which did reach the foot had to be
landed in such haste that it was in the utmost confusion. An examination disclosed
the fact that considerable survey freight was in each of these lots, and that while
both launches had been
taken successfully to the foot
of the lake, one of the barges
had been pulled up on the
beach near the head.

At Whitehorse, the Chiefs
of Party, mindful of their
experience ‘‘ following the
ice ”’ the year before, and
desirous of seeing if things
were in as bad a tangle at
the foot of the lake as
reported, decided to go over
the lake on the ice and thence
to Dawson by launch. Once
again they found that they
had chosen the more exciting
Str. Videite, of the Side Streams Navigation Co., on the and hazardous, if shorter,

Forcuptng. River. route; also that the ice was
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quite as bad as had been reported, and
conditions at the foot of the lake worse even
than they had imagined. In addition to the
confusion incident on the enforced hasty
handling of the freight, seven steamers and
four launches were outfitting for the season,
a couple of large scows were being repaired,
and two or three hundred people were
impatiently awaiting the time when they
could be on their way down the river.

As much as possible of the survey outfit
was sorted out of the six or seven hundred
tons of miscellaneous freight here and loaded
on the steamer Lafrance to be taken to
Dawson. The boat grounded in the Thirty-
mile River, and afterwards burned, but the survey freight was saved and followed
later on a barge, and in due course reached Rampart House.

As the supplies, which had been intended to last until the main shipment should
arrive via St. Michael, had been delayed at the lake, sufficient purchases were made
in Dawson to replace them. Other small lots were purchased at Eagle, Circle, Tanana,
and Fort Yukon.

The parties arrived in Dawson on the Canadian on May 26, and the next day the
St. Michael sailed with the first consignment of the parties, considerable stock, and
a quantity of supplies. A Canadian party was landed at the mouth of Kandik River,
up which they proceeded in poling boats to the line, where they met their horses, these
having been brought along the line from the mouth of Tatonduk River, where they
had disembarked. This party continued the monumenting and vista-cutting north
from where it had been dropped in 1910, and during the season opened the vista
along the line and selected monument sites as far north as Salmontrout River. Very
few monuments were set, however, owing to the failure of the launch to get far enough
up the Black to deliver the cement and monuments to the party. The parties
remaining on the St. Michael were
transferred to the Reliance at Fort
Yukon, and were landed at Rampart
House on the evening of June 1.

The other parties, United States
and Canadian, with the remaining
stock and about fifty tons of freight
and feed, left Dawson on the
steamer Vidette on the morning of
May 31, and arrived at Rampart
House on June 6, the trip up the
Porcupine being rather slow owing
to the heavy load and the high stage
of the river.

Shoeing a troublesome customer.

In 1910 the advance parties of the
survey had arrived at Rampart
House unannounced, at least as far Branding.




The first pack-train starting north from Rampart House.

as the native population was concerned. During the winter of 1910-11, however, the
news seemed to have been spread that the survey was coming in full force, and there
was congregated at Rampart House a motley assemblage of natives and their dogs,
and the parties received a cordial if unconventional welcome.

The usual two or three days of more or less orderly confusion ensued in getting the
one hundred and fifty horses shod, outfits sorted and allotted, and supplies distributed
to the various parties, numbering about eighty men in all, and what a wonderful time
this was for the Indians! The horses commanded their greatest respect, and they would,
at least at first, retire to their tents or cabins in great haste should a stray horse wander
into the *‘ village.” They were puzzled to know the wherefore of the horse-shoes.
““The moose and the caribou didn’t need them.” Having no word in their language
for horse, they simply called them the *‘ big dogs,” and several of them were very
desirous of becoming the owners of horses, for the fact that they could carry a load
of two hundred and fifty pounds appealed to them, but their enthusiasm waned when
they found they would not eat fish, which of course is the staple food of the country
for man and beast. The ‘ broncho busting "’ by the packers, and the breaking of the
horses to the pack-saddles caused intense admiration and amazement, and the first
Indian to trust himself on a horse’s back was a local hero for some days.

During the next week the various parties all got away for their work north and
south of the river. The launches were also busy. The United States launches had
been working on the Old Crow, and had succeeded in landing about twenty tons of
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supplies at a point a few
miles below the line-crossing.
The Canadian launch, owing
to the fast-falling water was
able to get only two hundred
miles up the Black, or about
two-thirds of the distance to
the line. She brought her
freight to Rampart House,
and as much of it as possible
was sent south from there
by pack-train. The smaller
Canadian launch brought in
mail early in June, and then
was used by the Chiefs of
Party in an attempt to get
up the Old Crow to the line.
Numerous watermarks on the banks of the Old Crow River. But the spring high water
had subsided, and there were
no practical results from the trip, except a first-hand knowledge of the Old Crow
Flats, with special emphasis on the fact that there the flies and mosquitoes were
extraordinarily plentiful.

Meanwhile, although the work was progressing satisfactorily, no word had been
received as to the movements of the freight coming in via St. Michael, and some
anxiety was felt by the Chiefs of Party as to whether it would arrive in time, more
especially as the river was falling rapidly. They therefore went to Fort Yukon on
the small launch, where it was found that the steamer was expected daily, and the
Tanana arrived on June 13, and after washing boilers, left for Rampart House with
about eighty tons of freight aboard and towing a barge loaded with about two hundred
and twenty-five tons. It was soon apparent that the low water was going to cause
trouble, and the barge had to be dropped the second day out. By the greatest
exertions, and only stopping to rest when the crew was completely exhausted, the
steamer with her load was pulled, pushed, and warped upstream over the numerous
shallow riffles to a point just below where Turner had been dropped in 1889, and it
was found impossible to take her any farther at that stage of the water. The freight
was accordingly landed, the steamer returning to the barge for another load in an
attempt to relay the entire consignment up to where the first lot had been dropped.
The launches meanwhile relayed between
this point and Rampart House, and
succeeded in getting up a considerable
quantity. No monuments could be dis-
covered in the cargo of the Tanana, and
it appeared that they had missed connec-
tions at Vancouver, and accordingly the
small launch was despatched to Circle,
where by means of the wireless, it was
learned that the monuments were on
their way down from Whitehorse.

Shallow water on the Old Crow River.



The Tanana, of the Northern Navigation Co., ‘‘ wooding-up " on the Porcupine River.

Meanwhile the Tanana had been making a good fight against heavy odds relaying
freight, and taking advantage of a short rise of the water in the river, she had managed
to get one load as far as Rampart House, but on her next trip up she struck a rock
and sank, though fortunately in only a few feet of water, and after floating her, the
captain returned to Circle and wired for a smaller boat to complete the work. The
Reliance accordingly was sent up, and later on, profiting by another slight rise of the
river, succeeded in getting the rest of the freight up to the post.

Circle, Alaska.
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With the supplies almost
at Rampart House, and the
monuments well on the way,
things again assumed a
roseate hue, when suddenly
trouble loomed up again.
The physician attached to
the United States party dis-
covered an Indian girl at
Rampart House suffering
from what he diagnosed as
smallpox. All there, both
whites and natives, were at
once placed under observa-
: tion or in quarantine, every-

Vaccinating a half-breed family. one was Vaqcinated, and

every precaution taken to

confine the outbreak. The Yukon Government at Dawson responded promptly and

liberally to a call for aid, and sent in a constable of the Royal Northwest Mounted

Police to enforce quarantine, and a male nurse to assist the United States doctor, who

was placed in charge of the outbreak, besides providing a plentiful supply of disinfectants

and vaccine. The disease, however, was not stamped out until winter, the Govern-
ment having meanwhile built a temporary hospital and sent in other nurses.

The necessity of keeping the survey parties away from Rampart House complicated
matters somewhat and caused considerable inconvenience, but fortunately not one
member of the survey contracted the disease. The parties re-assembled in the fall
at Camp Tittmann, about sixty-five miles below Rampart House, and were taken
to Fort Yukon on the steamer Delta, and transferred to the Sarak, bound for Dawson,
reaching there on September 24. The horses, both United States and Canadian,
were shipped to Coffee Creek, from which point they were driven to the upper White
River to winter.

In spite of its many difficulties and inconveniences, and not a few hardships, the
season of 1911 was very successful. In addition to the vista-cutting and monumenting
south of the Porcupine,
already noted, the topo-
graphy which terminated in
1910 at a point about fifty
miles south of the Porcupine,
was carried north to Joe
Creek, forty miles from the
Arctic Ocean, the triangula-
tion party finishing its work
about five miles south of
the creek. Two bases were
measured, one being that
laid out in 1910 south of the
Porcupine, and the other in
the valley of the Firth. The

Camp on Rapid River, north of Rampart House.



Survey pack-train crossing the * glacier "’ in Firth River Valley, July 1911.

line-projection party had succeeded in getting its work to within twenty-five miles of the
Arctic Coast, and would probably have reached the coast itself, had the pack animals
not strayed, two weeks of valuable time elapsing before they were again rounded up.
North of the Porcupine the monumenting had been completed as far as the Old Crow
River, and the vista-cutting and stadia measurement as far as Joe Creek.

The Geological Surveys of the United States and Canada, co-operating with the
Boundary Survey, sent in small parties this season to make a geological reconnaissance
of the country traversed by the line, their transportation and subsistence being
furnished by the Boundary Survey parties. The Canadian' geologists worked south

of the Porcupine and the United States geologists® to the north of that river.
Much thought and consideration had been given by the Chiefs of Party to the
question of leaving a party at Rampart House, or somewhere north of there, during the

winter of 1911-12.
Advantage could be
taken of consider-
able good working
weather in the fall
after the parties
going out had left,
and in the spring
before they would be
able to return, and
it was thought that
considerable supplies
for the following
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A typical Indian encampment.

ICairnes: Memoir 67: “ The Yukon-Alaska International Boundary.”
Mines: 1914.

*Maddren: ““ Geologic Investigations along the Canada-Alaska Boundary.” U.S. Geological Survey: Bulletin 520 K:
1912. Advance chapter from Bulletin 520: “Mineral Resources of Alaska,'1911.”
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season could be dis-
tributed north along
the line by dog teams
during the winter.
On the other hand,
the expense of such
a party would be
considerable, and it
seemed advisable to
avoid it if possible.
At the close of the
season of 1911, in
view of the good

Ottawa: Geological Survey: Department of
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progress made during the
season, and of the compara-
tively small amount of work
remaining for 1912, the
Canadian Chief of Party
decided to take his whole
party out, while the United
States Chief decided to leave
in a small party to distribute
supplies, and, more partic-
ularly, to overhaul the launch
at Rampart House, as he
wished to have it available
to take advantage of every
possible day of the spring
high water to forward sup-
plies up the Old Crow.
Accordingly a small United
States party wintered at
Rampart House, and as the
supplies brought in on the
Tanana contained a com-
plete winter outfit for a party
of considerable size, there
was no difficulty in outfitting them properly. By a peculiar coincidence, the party
wintered in the building erected and occupied by Turner and his party in 1889-90.
The local trader, who had been living in it for some years, built a new home into
which he was able to move just in time to permit the survey party to take up their
winter quarters in the old building. It was necessary, however, to build a large
warehouse in which to store, during the winter, the three hundred tons of feed and
supplies.

The winter proved to be uneventful, and the weather was comparatively mild,
the lowest temperature recorded being —50° Fahrenheit. Early in April, supplies
were taken out along the boundary trail as far as Surprise Creek, and as soon as the
Porcupine opened up, the launch, which had been overhauled during the winter, was
sent to the Old Crow with ten tons of supplies. The Old Crow, however, did not open
until a few days later, and the launch was joined at the mouth’ of the river by the
Canadian launch which had wintered at Dawson, and had been overhauled there.
Together they worked their way upstream after the ice had broken up, and were
successful in getting a considerable quantity of supplies up to the vicinity of the line,
while later on the United States launch actually landed one load some miles above
the line-crossing, a heavy rain giving a good stage of water for a short period.

The annual joint report of the Commissioners, provided for in Article IV of the
Convention of 1906, and covering this season’s operations, reads as follows:—

Ice going out of the Porcupine River at Rampart House, May 1912.
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FirtH JoINT REPORT OF THE COMMISSIONERS FOR THE DEMARCATION OF THE MERIDIAN OF THE
141st DEGREE OF WEST LONGITUDE.

The undersigned Commissioners, appointed by virtue of the First Article of the Convention between
the United States and Great Britain, signed at Washington on the 21st of April, 1906, have the honor
to present their Fifth Annual Report upon the progress of the demarcation of the 141st Meridian, where
it forms the boundary line between the United States and Canada.

By reference to our Fourth Annual Report it will be seen that at the close of the survey season
of 1910 the line-tracing had been completed from near Mt. Natazhat in latitude 61° 34’, northward,
to latitude 67° 33’. During the season of 1911 the line-tracing was carried a distance of about 124
miles to latitude 69° 20’, at which point the Arctic Ocean was plainly visible but a few miles distant.

The triangulation was carried in 1911 from latitude 67° 29" to latitude 68° 54’, a distance of 100
miles, and the topography from 66° 43’ to 69° 04/, 164 miles.

Vista-cutting and stadia measurements were carried on by two parties, one of which, working
northward from the point reached last year between the Yukon and Porcupine rivers, completed
115 miles, and the other, working northward from the Porcupine River, completed 99 miles.

The final monumenting was completed on 25 miles of the line between the Yukon and Porcupine
Rivers, and on 75 miles north of the Porcupine River.

The epidemic of smallpox at Rampart House, which developed from one case on July 23 to 71
cases on September 10th, delayed none of the parties in the field, as they had gotten well away
from Rampart House before the disease appeared. Probably if it had not been for the smallpox,
some topography would have been done in the fall in the vicinity of the Porcupine above and below
Rampart House. Instead, however, of waiting there for the steamer, the parties were obliged to
assemble at a point some 65 miles lower down the river.

It was not possible to use any Indians at Rampart House, as we intended, for handling the 300
tons of freight brought up the river during the summer by the Northern Navigation Company’s
boats, and by the survey launches. This freight was all handled by the half-dozen members of the
surveys party who happened to be at Rampart, every man turning in, even to chiefs and cooks, assisted
at times by the launch crews. This prevented the officers in charge of the field work from going
out north along the line during the latter part of July, as they had hoped to do, to study the situation
for next year. If it had not been for this delay at Rampart, it is probable that a much greater
proportion of next year’s supplies would have been sent at least part of the way up the Old Crow.
As it is, about 30 tons 6nly are any further than Rampart House. It is hoped however, to have the
launches in early next season and to have supplies at the line before the men and horses can get
across country from Rampart House.

Respectfully submitted,
O. H. TITTMANN,
United States Commissioner.

W. F. KING,

H. B. M. Commissioner.
WASHINGTON, December 29, 1911.
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PARTY ORGANIZATION.

_— " For the United States.

For His Britannic Majesty.

Chiefs of Parties...................... Thos. Riggs, jr...........

A.C.Baldwin............

Assistants. .......... i W. B. Reaburn...........
W. B. Gilmore............
D. W. Eaton.

W. C. Guerin.............
F.S.Ryus...............
C. V. Guerin

J. D. Craig, D.L.S.

D. H. Nelles, D.L.S.
Fred. Lambart, D.L.S.
Thos. P. Reilly.

Survey horses after wintering on the bars of the upper White River
68
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FieLp WoRrk.

The season of 1912 opened with everyone determined to put forth every effort
to complete the work through to the Arctic Ocean. It was also decided to make an
attempt to connect Herschel Island with the boundary triangulation, the island being
only some forty miles east of
the meridian. Although under
ordinary circumstances this
would not have been a very
great amount of work to
accomplish in one season, the
shortness of the season in this
latitude and the distance of
most of the work from the
base of supplies and from
steamboat navigation render-
ed large parties quite as much
a necessity as ever, and
eighty-four men and one hun-
dred and fifty horses were

employed.
. . . Fleet of Survey Launches on the Old Crow River, twenty miles below -
The horses wintering on the Boundary.

the White River had suffered

severely from a scarcity of feed due to several unforeseen causes, and many of them had
perished, and it became necessary to purchase others ‘‘outside’ to replace them. These
new horses were taken in to Dawson, as usual, down the trail from Whitehorse with the
men, reaching Dawson on May 22. The horses remaining from last season were
picked up at Coffee Creek, where the survey cache of blankets, saddles and eight tons
of feed had been destroyed by a bush fire a few days previously.

A close examination of the inventories had shown that there were practically enough
supplies in storage at Rampart House for the use of both parties, though the greater
portion of these were United
States property.  Accord-
ingly, very few new supplies
were taken in with the parties,
the Canadians agreeing to
purchase what they needed
from the United States
parties at actual cost price,
landed at Rampart House.

By going down with the
mail by stage and launch, the
Chiefs of Party were able, as
usual, to reach Dawson ahead
of the parties and to make all
necessary arrangements in
advance so that there would
be practically no delay, and,
Yukon poling boat. - leaving there on the steamers




Hospital Camp, twenty-five miles from the Arctic Ocean at an elevation of 2,500 feet. ‘‘ Grizzly " triangulation
station (6,566 feet) in left background.

St. Michael and Susze, of the Northern Navigation Company, the parties were trans-
ferred to the Tanana at Circle, and were landed at Rampart House in less than five
days from Dawson.

This year there was no gathering of the natives to welcome the survey. Although
it was practically certain that the germs of infection of the outbreak of the previous
season had been carried in from Dawson in clothing sent to the Indians as a gift, the
Indians themselves held the survey responsible, and gave it a wide berth in 1912.

By June 5 all the parties had left for the scene of their season’s work, to be followed
shortly by the joint inspection and supervision party, under the Chiefs of Party,
who started north on the 14th. This latter party spent a day at the Old Crow, seeing
that the launches were being handled to the best advantage, and putting things in
such shape that this point could be used as the main base of supplies for the season.
From the point where the low water of the river forced the larger launches to cache
their loads, the supplies were forwarded by two poling boats, one handled as usual
by two men, and the other towed by the smaller Canadian launch until the further
lowering of the water forced the latter to retire, when it was supplanted by man-
power. In this manner a depot containing supplies sufficient for the season for
all parties was established on the Old Crow a short distance west of the line.

After a few days’ delay in the Firth valley to allow feed to be relayed ahead, a
visit was made to the camp of the vista-cutting and stadia party at Joe Creek, and
their plans for the season discussed. At the combined camp of the topographic and
triangulation reconnaissance parties, well up towards the head of Malcolm River,
and only about thirty miles from the Arctic Ocean, the chief of the latter party was
found to be seriously ill of what appears to have been congestion of the lungs.
Although there were few medical comforts at hand, he survived the ordeal of camp
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medical methods, but spent
the remainder of the season
convalescing and in returning
to Rampart House. His ill-
ness had put a stop to the
reconnaissance work, and so
had delayed the triangulation
and consequently the topo-
graphy. His work was taken
over by the inspection party,
and operations proceeded un-
til all branches of the work
had been completed through
to the coast. The triangula-
tion was extended eastward
along the coast about twenty-
five miles, but bad seeing [G&
conditions prevented the [P s

triangulation connection with = — ‘

Herschel Island, a]though two Pack-train of survey dogs ready for the trip from Rampart House to
men who had been sent there Ssechel Iland,

from Rampart House occupied a heliograph station on the highest point of the
island for over a month in the hope of being seen from some of the triangulation
stations. The topography was brought up to the coast, and in addition an area was
mapped extending along the coast to the east about six miles, and to the west fifteen
miles. The inspection party having taken up projection work, set the last point
on line, on the Arctic Coast, on July 18 to the accompaniment of appropriate ceremonies
and the unfurling of the stan-
dards of the United States
and Great Britain. The
stadia work and monument-
ing reached the coast also,
while vista-cutting ceased
some thirty-five miles south
of there, that portion of the
country being devoid of tim-
ber, unless a few scattered
patches of alder and willow
could be so classified. Upon
the advice o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>