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2 WAGON ROAD FROM VALDEZ TO FORT EGBERT, ALASBKA.

Alaska, and $2,500 for a survey for a military trail between the
Yukon River said Coldfoot, Alaska, both to be made under the-diree-
tion of the Secretary of War.

I have the honor to forward herewith, for transmission to Congress,
the preliminary reports of both of these surveys, each bearing date
of December 15, 1904, submitted by Maj. John Millis, Corps of En-
gineers. There being but one map with boths of these reports, they
are submitted together.

Very respectfully,
A. MackeNziv,
Brig. Gen., Thief of Engincers, U. 8. Army.
Hon. Wy, H. T. rr.

Secretar; of War,

PRELIMINARY REPORTS, WIl:7 ESTIMATES, FOR W VQON ROAD FROM VALDEZ
TO FORT EGBERT, ALASKA, AN VOR A MILETARY TRAIL BETWEEN THE
TTRON RIVER AND COLDFOOT, ALASKA,

SURVEY, WITH ESTI Z\IA"I‘E: FOR WAGON ROAD FROM VALDEZ .7 FORL JGBERT.

Uxrrep Stares Excixeger Orr -k,
Scattle, Wash., Decemnber 15, 1904.

GENERAL: I have the honor to submit preliminary report of urvey
and estimate for wagon road from Valdez to Fort Fgbert, Alasta, as
follows: ‘ ‘

I was directed to make the survey, also that for the mihtary trail
from the Yukon River to Coldfoot, by telegram from the Chief of
Engineers of May 13, 1904, ana also by letter of the same date. Pro-
vision for the survey wus made by the army appropriation act ap-
proved April 23, 1904, as follows:

For a survey and estimate of cost of a4 wayen road from Valdez to Fort Eg-
bert, on the Yukon River. to be made under the direction of the Secretary of
War, twenty-five thousand dollars, to be immnedintely available; saidl sarvey
and estimate herein provided shall be submitted to Congress at the earliest prac-
ticable day. ’ ‘

Upon receipt of the instructions Mr. J. M. Clapp, assistant engi-
neer under this Office, was detailed to have immediate charge of all
preparations for both surveys and subsequently to be in immediate
‘charge of the field work of the Valdez-Fort Eghert survey. For the
latter work four parties were organized, each to cover approximately.
100 miles of the proposed road. Two of these parties and three men
for the Coldfoot survey, 25 men in all, sailed from Seattle May 31,
1904, for Skagway. From the latter point they proceeded by way of
the White Pass and the upper Yukon te Fort Egbert, and then took
the field for the work. The remaining two parties, 26 men with 25
horses, sailed June 1, 1904, for Valdez, and started in on the survey
from that end. o

Mr. Clapp was directed fo traverse the whole line in person, so as
to be better able to supervise the operations of all the parties and to
corrslate the results of their work, and this he did.

Field work was completed about August 14, 1904. A portion of
the foree returned by way of the upper Yukon and Skagway and the
remainder by vessel from Valdez. The last parties to arrive reached
Seattle on September 29, 1904
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4 WAGON ROAD FROM VALDEZ TO FORT EGBERT, ALASEKA.

rallons was wundertsken. It was found that there would be regnired an
~equipped paclt train of 25 animals in additien to those loaned by the depart-
-ment commander.

) * » * * * * *

The general plan of campaign was then submitted and approved by you,
as follows:

. One small party was to go to Fort Eghert and there obtain 8 equipped
piaek animals and all supplies needed, except instruments, ard frem there
; eed to a point on Yukon River mear its confluence with Dall River and
Burvey and mark a irall from Yukon River to Coldfoot, a point on the Upper
, ukuk River, as contemplated by the law. '

- The eommanding officer at Fort Egbert was to purchase suppiies necessary

0T men for a period of ninety days, he having kindly volunteered to do so.

The Valdez-Eagle road survey was to be divided into twe divizsions, and each
division into two sections. '

Division No. 1 was to have its base at Valdez.

Division No. 2 was to have its base at Eagle.

Sections 1 and 2 made up division No. 1. '

Sections 3 and 4 made up division Ne. 2. .
- Section 1 was to begin at Valdez and survey the coast mountain section to
‘Copper Center, a distance estimated at about 100 miles,

Seetion 2 was te begin at Copper Center and survey northward and meet
section 3 coming from the north, an estimated distance of 100 miles,

Section 3 was to begin at Ketchemstock and survey southward to meet section
2 coming from the south, an estimated distance of 100 miles,
" Section 4 was fto begin at BEagle and survey south to Keichemsfock, an esti-
mated distance of 1060 miles.

Division No. 1 was to leave Seaitle and proceed to Valdez, Alaska, with its
entire equipment, including 25 pack animals.

Division No. 2 was to leave Seattle and assemble at Eagle, Alaska, with its
entire equipment, save the pack animals.

Equipment—Your instructions were that ail Alaska parties were to be ready

© to- leave Seattle promptly by June 1, that ecoromy was to be practiced in the

requisitions for egmipment, and all expenses kept to the lowest possible limit

- “Phe selection of equipment and supplies inveived a most studied list, which was

" finally adjusted, approved, and the articles assembled. A complete set of insiru-

ments was of necessity to accompany each section. Two complete sets were
-gvailable, and the purchase of the additional sets meant the expenditure of
approximately $1,000. This included one spare transit for use in case of acci-

- “dent. The full expenditure was not made necessary, as instruments were

“fented from some of the engineers who were employed to assist with the surveyv.

. Camp equipment for both divisions as well as subsistence stores were obtained
"7 gt Seattle and freighted to the supply bases. ‘

7 The undertaking was to be in charge of one enginesr; to be designated before

“ithe date of sailing. He was to make the trip over the whele route between

- Valdez and Eagle and to direct the survey work through his assistants in charge

‘of sections, using therefor the military telegrarh as might be necessary. The
‘Coldfoot work was to be in charge of one man, who would be with the party.

Op May 30 the charge of the Coldfoot survey was given to Mr. Oscar A.

"Piper, an employee of the engineer department for this district, and the writer

© was relieved of all further work "with this party, the preparations having been

o pompleted.  About this same date the assistants to have charge of sections were

Jetermined upon as follows:

Rection 1.—Mr. A. B. Lewis, an engineer of Valdez, Alaska, who furnished
part of the instrumental equipment, was assigned to the charge of this section.
r. . A. Tyler, an employee of the engineer department for thig distriet, was
hig principal assistant,

T Rection 2.—3r. W. L. Goodwin, an engineer of Seattle, was assigned to the
" “chiarge of this section. Mr. R. W. Sweet, of Seattle, who furnished part of the

*-Anstrumental equipment, was second in charge of this section.

U Rection 3.—Mr. A. Wold, an engineer of Tacoma, and a former employee of

lie engineer department, was assigned to the charge of this section. Mr. John

artiard, of Tacoma, was his chief assistant.

i Rection j—Mr. E. G. Hunt, a civil engineer and surveyor of Abej:de_en, Wasb.,
swas assigned as in charge of this section and designated as the principal assist-

it of the engineer in charge of the whole work, and whom he would have suc-

aded in case of necessity. Mr. Flunt was assisted by Mr. R. W. Fulton.

The preparations for the Coldfoot party and division 2 were completed on
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WAGON ROAD FROM VALDEZ TO FORT EGBERT, ALASKA. )

May 30 and 31, respectively, and on the latter date they left Seattle on the
steamer Humboldl for Skagway, en route to Hagle. On June 1 the preparations
for division No. 1 were completed and on the evening of this date it left Seattle
on the steamer Ewxcelsior for Valdez. On June 1 the writer was instruected fo
take charge of the Valdez-Eagle wagonroad survey, and he accompanied
division 1 to Valdez.

%® * * x * % *

After a remarkably smooth vovage division 1 arrived in splendid condition
at Valdez on June 11. On the way up Mr. C. E. Hensen, who had charge of the
transportation train, had the pack saddles all fitted with pads, sling ropes.
cinches, ete., in readiness to fit to the horses. The supplies and equipment were
unloaded from the steamer and removed to temporary camp in a vacant hotel at
Valdez, where that belonging to each section was separated. The animals were
rested from noon June 11 unti! morning June 14 in a large corral belonging to
Mr. James Fish, mail contractor, who kindly placed it at my disposal without
charge. In the meantime the saddles were adjusted to the horses’ backs, and
some minor bruises and rubbings received by the horses on shipboard were
dressed and treated by the packers.

* * * * * * *

A slight change in the plsn of campaign was made before I left Valdez in
that section 2 was to begin ifs work at Tousena instead of at Copper Center, as
originally planned. This was thought advisable on account of the coast
mountain section being rough and requiring mere time to survey.

* * * * %= *

On June 20) section 2 began its work at Tonsena.

Cn June 13 section 1 began operations at Valdez. I remained with this sec-
tion until 10 a. m., June 15, when in company with Mr. Lewis, who was in charge
of this section, I took saddle horses and rode over a part of the route to be
surveyed by section 1, including that part known as “ Keystone Canyon.” Mr.
Lewis returned fo his ecamp from the upper end of the canyon after reeceiving my
instructions, and I proceeded on to overianke the outfit of section 2.

% * - % 3 E3 *

The winter trail by way of the creek bottom was iwpassable. Many snow
banks were crossed along the summer trail, which fellows along the shaded side
of the valley of Ptarmigan Creek and Tsina River. Croessing the snow her’_, was
very fatiguing to the animals. Many of them sank deep into the “.w, requiring
to be unpacked to extricate them, while others slid or ro'lli down the hills. Oue
unfortunate mule rolled and slid fully 200 feet., 1he small feet of the mules
caused them a great deal of extra labsoi in snow banks and at soft places.
While all this was fatiguing to the animals I must mention that the men wasded
the cold glacial sireams, four in number, soon after leaving Valdegz, and bore the
unpleasantuess uncomplainingly.  The trail was wet and muddy most of the dis-
tance, and on the sixth day out everybody walked 18 miles to Tousena.

EY # * ES * % *

Section 2 pushed its work rapidly along, the 13 animals with it being barely
able to keep the camp advanced. The line was produced to Copper Center
on June 28. On July 2 camp was moved across: the Tazlena River, 8 miles
north of Copper Center. On July 3 Chief Packer Crane reported with the bal-
ance of the outfit belonging to section 2, having made a remarkably quick trip
o Valdez. On July 7 this sectinn with its entire outfit went inte camp at Dry
Creek, 2 point 40 miles north of Tonsena.

On July 8, 1, with one packer and Mr, Jasper Wilson, son of the Secretary of
Agriculture, started for Eagle, taking with us four horses, two of which carried
onr camp supplies and blankets. Mr. Wilson, who was making the trip across
Alaska in the interest of the Agricultural Department, requested to be allowed
to accompany me across to Bagle. He reached my camp on July 3 and was
shown every courtesy. Mr. Wilson made himself useful and assisted very mate-
rially with the labors incidental to the trip. His assistance allowed me more
time to make cbservations on and away from the trail

® ‘ * . % ' % x = # .

At Chestochena on July 9 I got a saddle horse, which Lieutenant Orchard,
. 8. Army, the new guartermaster at Liscum, kindly placed at my disposal,
and pushed on with my train of five horses. Here 1 learned that section 3 had
begun operations ou July 8; that the pack train had returned to North Fork for
the balance of the outfit, and that the section would he delayed some until its
return. There were 21 anlmals in the train. I arrived at Mentasta Indian vii-
iage the evening of July 12, apd at Tanana River crossing the afternoon of July
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15, Here T was delayed twenty-four hours by the horses straying. On the
“¥6th the horses were talken across the river by swimming., At this peoint it is
shout 5300 feet wide and from § to 12 feet deep.
’ .* 3 ! » = * = %
“On July 22 T camped at Ketchemstock, and on the 24th met Mr. Hunt at North
‘Tork. He reported his camp af the meouth of Hutcheson Creek, 5 miles
wasvay, whither he had moved it a few days previously by small boats. Fe had
-~ deen making satisfactory progress, and had feund a good line with easy, grades

Meen delayed some by the pack train and the poor trail. Mr. Hunt explained
otome at length the route his survey followed, and estimmated he would resch
- Ketchemstock with his line about August 15.

‘On July 25 T left North Fork and preceeded along the military traill, which,
“while practically paralleling the survey, follows the ridees and saddles of the
Torty Mile Hills, instead of the valleys, to Bagle. The elevations of the val-
leys crossed average sbount 2,000 feet above sea level; those of the saddles vary
from 3,000 to 4,500 feet above sen level, and those of the ridges vary from
3,200 to 5500 feet above sea level. The climb from-valley to ridge is im
many places most steep and dangercus. Apparently the sbject of the trail fol-
lowing ilie aititudes was fto keep above {imber line {(aboui elevation 4,000),
where the traveling would be over the bharren rocky eountry, and allow the
traveler to find his way with less difficulty than by the way of the valleys.

On July 28 I arrived at Bagle.

£ x # * * £ 3
After resting the horses for three days I started back over the trail for Val-
dez. On the night of the 3d of August I camped at Norith Fork. On the 4th
I remained at North Fork on account of the heavy rain which fell all day lone.
On the 5th the camp of section 4 was passed 15 miles up Hutcheson Creek
Ketchemstock was reached August 7 and Tanana August 11,
The trail from Tanana to North Fork as I proceeded north, while not a
good one, was a fair Alaskan trail. On my way south, however, it was about
~as bad a one, I believe, as it was possible to find in Alaska. The animals
mired in places, requiring assistance to extricate them. TIn other places it was
necessary to use care in pieking a trail that was firm enough fo bear the
- horses’ weight. Frequently that wusually traveled was abandoned and the

"~ horses ied through the “‘mber to aveid trouble in pussing the worst places,

Fully 50 per cent of the distance was exceedingly bad. At Tanana Crossing

I telegrapbed the operator at Valdez for the sailing dates of steaners from

Valdez for Seattle, and found that it would be impossible to catch a steamer be-

#are the 16th of September. Here also I caught up with section 3's pack

train, which had come back for the rear of that outfit. I camped with section

3 on the night of August 12, 15 miles south of the Tamana River. On August

18 section 8 moved its camp to Miea Creek, 22 miles south of the Tanana, and

on this same date the camp of section 2 was moved to Mica Creek. Abount §

p. m. on this date the survey lines of the two interior sections met at a point

2 miles south of Mica Creek, having surveyed 250 of the 430 miles of main line

between Valdez and Eagle. Of this length section 2 surveyed 165 miles,

On Sunday. August 14, both sections rested at Mica Creek. The animals
were carefully examined and cared for and preparations made for the return

 journeys. The animalg borrowed from Iigbert were to return there, and the
putfits for sections 2 and 3 were to return to Valdez with our own train. The
. worn-out and useless articles were abandoned, thereby reducing the equipment
by their weight. On August 15 sections 2 and 3 started south for Valdez.
" The frost had made its appearance and had virtually taken the nofriment
from the grass. This worked a hardsbhip ou the animals while going through
the mountain passes, and the weaker ones showed jts effects.
. The outfit reached Chestochena on August 20, with one horse pearly pilayed
" out and several little better off. Here the animals were rested for three days,
" “the weak ones being fed dry hay and grain, which T obtained from the Govern-
“qment cache at this stafion. During this time both sections were engaged in
*yunning 20 miles of alternate lines to try and eliminate a swampy route taken
py the former line. That part of Copper River near Chestochena was mean-
‘dered at this time also. The mouth of Tolsona River was reached August 24.
Jere another halt was made, during whicl time the borses again rested in good
asture. Both sections were engaged here in running and exploring new routes
o improve upon the line already run and which foliowed closely the swampy
ilitary trail. A much drier and better line was found and surveyed. On
August 28 camp was moved fo a point 6 miles north of the Gokona BRiver, and

~and ohe presenting no very great engineering difficulties. His progress had -
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WAGON ROAD ¥FROM VALDEZ TO FORT EGBERT, ALASKA. 7

-the line which started at the Tolsona River was produced southward to the

Gokona, where it was tied on to the main line on September 1. Over 30 miles
of alternate lines were run between Chestochena and Gokona. On September 1,
tbe horses having been pretty well rested and the two interior sections having
completed "their duties, the return march was resumed. Copper Center was
reached on September 3 and Valdez on September 9.

At Mentasta on August 17 I received telegrams from Mr. Hunt and Mr.
Lewis, informing me that each had cowmpleted Lis Iine and joined that of the

. adjacent secvion on August 14 ; thus the survey of the whole main line was wound

upr at practically the same time. Section 4 was to return via Eagle. I had
instructed Mr. Hunt, in charge, to survey a cut-off line about 15 miles long as he
returned to Eagle, provided he could find practical grades. This was done and
a saving in distance made of about 12 miles. Mr. Hunt, with his section,
reported at Seattle on September 15.

Section 1 had obtained an & per cent grade line over Thomson Pass and had
reported it practicable to find a 5 per cent grade. I had-intrusted Mr. Lewis,
in charge, to actuaily run the 5 per cent grade line over the pass as he returned,
to get some additional notes at the canyon, and to run a line to connect Fort
1.iscom, which would show the eastern end of Yaldez Bay., This work was com-
pleted on September 9, and on the 10th his outlit came te Valdez and went into
camp. The next nine days were spent in awaifing a steamer for the States,
settling up the business of the undertaking, and in computing the coordinates
for the transit lines for sections 1, 2, and 3. On September 19 the steamship
Santa Clarae sailed from Valdez with sections 1, 2, and 3 on board, and arrvived
at Seattle on September 29.

The animals taken to Alaska were disposed of as follows: Twenty-one
horses were turned over to the quartermaster, Fort Liscum, as directed by
telegram of September 9 from: Seattle office. One horse was drowned while
swimming Tazlena River. Three horses were abandoned, having strayed
from the herd. Those turned in to the guartermaster swere used in carrying
out the President’s order to transport 10,00¢ rations io Copper Center to
be used in supporting the Indians there during the winter.

DESCRIPTION OF THE TERMINII, THE COUNTRY INTERVENING, THE MILITARY TRAIL,
AND THE BOUTE OF SURVEY.

The terminii.—The terminal points of the survey as authorized by Congress
are Valdez, on Prince Willlam Sound, North Pacific Ocean, and Fort Egbert,
near Itagle City, on the Yukon River. The route surveyed lies whelly in
American territory throughout its full length of 427 miles.

'he town of Valdez has a population estimated at about 1,000. It is
located on the northeast side of a perfectly landlocked, ice-free harbor,
known as Port Valdez, an arm of Prince William Sound. The geographical
position of Valdez is: Latitude, 61° 07" north; longitude. 146° 13’ west.

Prince William Sound is an immense arm of ibe North Pacific Ocean,
exceeding in area the famous FPuget Sound of the Btate of Washington,
and is always accessible from the open sen. Ixcessive depths of water are
found in this sound, but there are numerous roadsteads and harbors within
its boundaries. One of these barbors, known as Port Valdez, connects with
the sound by aun entrance channel about a mile wide and of unknown depth.
Vessels can always enfer the port, but during snew storms or fog it might
be danpgerous to navigate it. A system of lights and fog signals would
certainly aid navigation bere,

After passing through the entrance, known as the Narrews, and which is
jorated at the extreme western end of the port or bay, vessels .urn abruptly
eastward and enter a bay 12 miles long and whose average width is about 3
miles. This bay is perfectly landlocked and would accommodate many vessels,
Its depth varies from 10 to 140 fathoms and might prove troublesome in the
matter of aunchorage for vessels unprovided with cables of great length.
The town of Valdez is located upon the terininal moraine of the recading
Valdez giacler. The flood plane of the glacial stremun surrounds the town on
its north, east, and west sides. The Valdez Bay lies to the south, The
shores of the bhay are generally bold, and bigh hills, which might well be
termed mountaing, rise almost froin the water's edge. The scenery is rugged
and picturesque.

From the eastward Lowe River eunters the bay. This is an unimportant
stream, usually fordable anywheore, and has a normal width approximating
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100 feet. During the rainy times its fioed plane has a width varving from
75 feet at the canvon tc a mile and a half at a point 5 miles from salt
water. The course of the river ig approximately 20 iiles in length.

The Valdez glaeial stream enters the bay from the north, has a normal width
of about 160 feet, and is fordable except during rain storms or during hot
weather. Ity flood plane varies from one-haif te 1 mile wide. These two
streams are the only important ones finding outiet into Valdez Bay.

Eagle City has a population of about 500 people. It is located upon the left

bank of the Yukon River, about 1,475 miles from its mouth. Its elevation is -

about 600 feet above mean gea level. The town site is a very pretty one and well
drained. Its formation is sandy loam soil, and upon it vegetables and grasses
are successfully cultivated. Adjoining the town is the beautiful two-company
post, Fort BEgbert, which borders on the Yukon River and Mission Creek, The
Alaskan headquarters for the Signal Corps is located here. The Yukon has a
width at Eagle estimated at 1,000 feet. Lying in front of the fown is zn island
which T was infermed was rich in gold. During the last winter prospecting was
done, and the dirt taken out averaged 30 cents to the pan. Tn conseqguence of
this the territory was staked for some distance up and down stream from the
island. 'The business men of Bagle, with whom I talked about it, informed me
that it was certainly a good prospect, but I am unable te state that this is so.
Seyond the Yukon the flats extend for a long distance. In response to my
inquiry I was told that very little was known of the hill country, as prospectors
had not penetrated the interior in this vicinity more than 100 miles; that it took
one whole seasen to take a supply of food that far sufficient to prospect only a
few months the following season, and the expense incident fo it was so great as
1o make any shoswing fmpracticable.

Communications.—vValdez is the nporthern terminus of the Seattle-Valdex
cable, through the medium of which Alaska s brought in telegraphic communi-
¢ation with the States and the world by an all-American line.

A military telegraph line connects Valdez with Eagle, where connections are
made over the Canadian government’s line via Asheroft with the outside.
Branch telegraph lines lead from the Valdez-Esgle line tr Fairbanks, Fort
Gibbon, and 8t. Michael.

The deepest draft merchant ané war vesse 3 can enier Valdez Bay and anchor.
A fortnightly steamer service is maintained with Seattle. Eagle City is reached
during the summer months by river steamers from St. Michael at the mouth of
the Yuuon River and by the river steamers from the upper Yukon ports as far
as White Horse, the inland terminus of the White Pass and ¥ukon Rallwayw,
which leaves salt water at Skagway. There is a military trail between Valdez
and Bagle, over the greater part of which the Government maintains a mail
route throughout the year. The mail lcave 1 both Valdez and Ragle on the 1st
and 16th of each month. The econtractor can refuse all over 200 pounds mail
per trip. In sumumer the mail is carried on a pack horse and is relayed five
Times. In winter it is carried on sleds haunled by dogs, and sometimes it is
hauled by men. There is alzso a winter mail route between Valder and Fair-
banks, which follows along this trail as far as the Gulkana River. The. dis-
tance between Valdez and Fagle by the military trail is 412 miles; by the mail
route it is longer.

The country befween Valdez ond Fagle.—Valdes to Tonsena: Yeaving Valdez
for the interior, a traveler first encounters a glacial stream lying close to the
town of Valdez. To cross this stream one must wade its several branches—
there are from two to five—or wait till some friendly disposed person on horse-
pack comes along and asks you to ride behind his saddle. Leaving this stream
behind, one enters the Lowe River Valley aud follows a rather extensive bot-
tom land for about D miles. 'This bottom land is partly covered with timber and
partly native meadow. ‘The alder and cottonwood trees grow to a fairly large

'size, and the native red top grass (Calemagrosiis langsdorfii) grows luxuariantly.
ILeaving the bottom land. the trail crosses one channel of the Lowe River and
fellows along the flood plane of this river for about 4 miles to a point wheare it
“yrecrosses the river channel and enters another bottom well covered with spruce
trees. Here a road house is maintained, known as Camp Cowmfort, 10 miles
from Valdez. Above Camp Comfort the flood plane of Lowe River iz followed
to the gorge known as Keystone Canyon, 13 miles from Valdez. The canyon
has a length of about 81 miles, ig flanked on its southeastern side by a wall
nearly amzeal and rising to a great height for a part of its length. On {is
western side the walls are of varving siopes and heights, and beuchez ovcur fre-
guently, along which & frail or road would be located. Good alignment can be
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3 Any f‘avoﬁ—roqd locatron would of necessity follow along the top of this high

~bank.

t is-doubtful if Lhe Copper River could be navigated above Copper Center or
‘ ]j‘e mouth of tbe Taznuna From informfltmn I was able to obt‘un, it

_present. state nav1gab1e uut tbere are these who questmn this, It would
quire-4 Careful examination and perhaps & survey to determine even this.
‘ _mpq‘rtaﬁt tributdx ieq join t‘hﬂ Qopper from both Sidem Betow the Tongena

River, a glamal stream, a branch of the Teikhell Rlver
: yata. River, a clearswater streams
Tonsena River, a glacial stream.
“Khutena.River, a glacial stream,
"Eazlena River, a glacial stream.
~ileang River, a clear-water stream.
‘Gokona-RBiver, u glacial stream.
Tolsona River, a-clear«water stream.
Chestochena River, a glaeial stream.
Tudian Creek, a clear-water stream.
~Ah Tell Creek, a clear-water stream.,
“‘Salana River, a glacial stream.
"Fhe first four, except the Kanata, are crossed at present by crude bridges
- badly-in need-of repair. The Kanata is forded. The next threg have Terries—
- small Toughly built beats—upen which foot passcngers are crossed. Anitmals
are made fo.swim these streams, the Tazlena always angd the other two at high
water. The "Tolsona, Indian Creek, and Al Tell Creek are usually fcmlabh
"l‘he ‘Chestocheny Rn*or under nermal conditions: can be forded. It 18 a most
uncertain river,however ; its fords are continnallychanging and its several chanp-
nels shiftt about. cons‘i‘flelvﬂb}'y. First, one is the most important one. then
another, and so on, making it a puzzle to the traveler as well as a crossing to
‘bedreaded. Neither ferry nor bridge croesses this river. It is estimated that
about 200 people crossed this stream during 1904
The Salana, or Slahana, is confined to ome stream most of the time, but at
floed times the plane is extended to fully a mile in width, thowsh covered with
_only @ few inches of water. Except at high water this river can be forded,
and the ford is rather permanent. Neither bridge nor ferry is maintained here.
“The Copper Valley is made up of benclies more or less regular in thelr alti-
tudes, directions, and formation. Those near the water courses are from 10 to
20 feet above the rivers, are usually well drained, fairly dry, covered with alder
or guaking asp, and would be the ones used where pr actlmble for any road
jocation. The higher benches are usually covered with moss, spruce fimber,
more or less huubby, and swamps. Tihe trees have roots which spread over con-
siderable area and are quite clese to the ground. This forms a combination
very difficult to travel over, and a trail through it is a very bad one indeed.
Where woss is found the frost is just below it, or at miost only a-few inches
fielow it.  Inm many places fire has run through sections of the country, and this
iHustrates the possibility of the country when systemdatically clearved. IWhere
the fire hag been of recent date traveling through it is tedicus on account of
the mud and unpacked ashes; but where the burn is two or three years old the
mosk has digappeared, the ashes have become packed, the serub spruce thickets
have died; and -the sunlight is allowed to reach, to warm up, snd to thaw aat
the ground. Grass takes the place of the mwoss-covered thickets, the drainzge
g greatly increased, evaporation is more rapid, the swamps loge thelr source
of supply, and a section of country which wax formerly wet, mossy, and difficult
to travel through bas become an easy and desivable location for trail, road, or
meadow.
Where a trail, such even as that constructed by Major Abezcmmbw for the
sernment, follows through a moss and tree covered country, it soon bhecomes
wdhole or a bog., Afier a paek train or two has passed over it the moss
becomes packed close to the gromud and thawing begins., Soon the moss becomes
forn up or worked up into pulp, when the thawing opevations become more
rapid, The trail then bLecomes waorn below the adjacent moss bads and tree
roots, At the sides of the trail thawing continues, and the water thns formed
finds its way into the trail, which now becomes the drain or reservoir for this
bagin, and soon becormes well-nigh impassable. This is peactically the condition
nf the military trail throughout neurly its whole lengih,
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At the mouth of the Klutena River is the important trading point—Copper
Center. Here is located the experuuental farm, operated by the General Gov-
ernment. Upward of 20 acres had been cleaved and placed under cultivation.
Gn the way into the interior I ncticed the growing grains, grasses, and vege-
tables. All looked thrifty and gave promise of good results. DBavly in August
a severe frost occurred and blighted some of the grains and vegetables, but did
not injure the oats or the hardy vegetables. I visited the farm as I returned
in September. The farmer was harvesting the crops and expressed himself as
pleased with the season’s results, but regreited the occurrence of the early frost,
which had it been delayed a week would have caused but little damage. The
season, 1 was informed, was an uausual one, being cold and wet anud backward.
Frost occurred earlier than nusual.

The Government maintains a sehool for the education of the Indians at Copper
Center.

From Copper Center to the Gokona Ttiver the country is rather well drained,
except in places, and some settlemment has already began., Little difficulty will
be experienced in locating or constructing a road over this section.

From the Gokona north to the Chestochena the trail passes throngh a couatry
about the swampiest I have ever seen trails or roads loeated over. The survey
line follows the trail, which follows a bench 300 feet higher than the Copper
River and distant from it from 1 to 3 miles. The impracticability of an
economical troad being constructed along this vroute was so apparent that I
caused another line to be survered which follows ciose to the Copper River.
This line has not the objectionable features of the trail route.

The country followed by the trail over this section consists of an immense
swampy meadow covered from a few inches fo a foot and a half with sater.
Here bunch grass grows on stump-like clods called locally “ niggerheads.”
These are about a foot in diameter, 1% feet tall, and are joined to the ground
by a neck only a few inches In diameter. The drainnge of this flat country is
at present poor, the fall being slight and the How interrupted by moss, nigger-
heads, and grass.

Trrom Chestochena to the upper end of the valley the sarvey follows for a
distance of about 20 miles along a low bottom near to the river. This bottom is
covered with serub spruce timber and nioss which, if removed, would make &
good hay country, and the country would be ridded of a great deal »f its objec-
tionable dampness. The valiey of the Salana is reached by following slightly

“up grade to the Ah Tell Creek. which it crosses some miles from ifs nmouth
From Ah Tell Creek the line follows through a very prefty pass known as
Indian Pass, which cuts through the high hilis separating the watersheds of Al
Tell Creelk and Salana River. No difficulty would be cxperienced in locating
. a road on easy grades and good alignment through this puiss,

About a mile north of the Salana is the village of the Mentasta Indians to
the number, all told, of about 40. It ig loeated on a Htte clear-wafer stream
whicli draing Lake Mentasta. The lake has an area of about 1 square mile.
At the upper end of ithe lake th  survey eutew: the Mentasta Dass, a naturally
easy route throug’: the hills wiuch separnte the watrrshieds of the Tanana and
Coppetr Rivers. In this pess is to be fommsd about the best gualify of thmber
{spruce) met with along the whole route. The spili ereels along the northern
slope of the Mentasta Pass form the headwaters of the Little Tokio River, the
eourse of wbhich is short. About § miles north: of the north end of the pass
the Little Tekio joins the main Tokio River. The tail and survey line follow
along fhe Little 'Tokio, cross it, and finally cross the Tokio a few hundred
vards below the junction of the two rivers. Trowm the erossing of the Tokio
they follow across a wetl flat to the hiliside on the west of the valley. " A
reconnaissance of the country shows that it is unnecessary to cross the Little
Tokio and that a great deal of the wet tlat could be climinated; as well as e
bridge crossing.

Both trail apd survey follow this hillside to Miea Creel, a tributary to the
Tokio,  From here they cross a bottom about 7 miles, where the ground is soft
and firm alternately, but over which a good rowd can he constructed. Soddenly
this soft flat disappears, the foothills of the Tanana Hills hear off to the west-
ward, and the valley of the upper Tanana is entered,  This wide valley, upon
which smal} quaking aspen trees grow abhundantly, is dvy and fivm. Doth trail
and survey line lead in almost a direct line o the crossing of the Tanana River,
1% miles. Thig streteh of valley is Iow, heing Toxs thau 50 feet above the Tanana
anywhere and about 15 feel above it at the crossing, The coustruction of a
road over this 15 miles i3 simply to remove a fow stumps and Gl in o few
holiows.
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At the crossing Tanana River has a width of 350 feet, a velocity of about 35
miles per hour, and depths of from 5 to 11 feet. On the north side of the river
is Tanana Island, which has a length of about 7 miles and a width of about 3
miles. It is formed by the main Tanana and a cut-off channel known as the
Little Tanana River. After crossing the island the line follows in a northeast-
erly direction over the Ketchemstoek Hills, which separate the Tanana and
Forty Mile valleys. The trail follows over the hills, often raising 2,000 feet
above the valleys. The survey follows the sidehills and low saddles, the grades
being in all instances less than 4 per cent.

Descending from the hills, the valley of the South Fork is entered and crossed
near its headwaters. A low divide sepavating the south and middle or Mos-
quito Fork valleys is crossed on easy grades and the extensive valley of the
Mosquito Fork of the Forty Mile River is entered. This valley has a length of
about B0 miles and a width of abeut 15 miles. It ig flat and in places poorly
drained. Omne of the softest places met with along tbhe whole line (from the
Mosquito Fork stream to Indian Creek, 8 miles) lies iu this valley. Wild
meadows of red top grass {(Calamagrostis largsdorfii) extend over a great part
of this valley. The trail and survey foliow this valley more or less separated
for a distance of 24 miles o the telegraph station on Ketchemstock Creek, a
tributary of Mosquito Fork. "There is a fall of $0 feet in the 24 miles of this
valley as followed by the survey. At Ketchemstock the trail and survey sepa-
rate, the former following up Mitchell Pass to the summits of the Forty Mile
Hills, the latter following down the valley to Gold Creek. The trail follows
the ridges and valleys of these hills, often descending into valleys whose eleva-
tions registered 2,000 feet above the sea level from hilis whese elevations
registered 4,000, 5,000, and 5,500 feet above sea level. It continues along in
this way through to the Yukon at Eagle. The survey follows up Gold Creek
to Willow Creek; thence up Willow Creek to Craigie Pass, over which it fol-
fows to the watershed of the North Fork of Forty Mile River. Leaving Craigie
Pass, it follows down Humbug Creek to Confederate Creel; thence down Con-
federate Creek to Hutcheson River ; thence down Hutcheson River to the North
Fork af Forty Mile River.

The valleys of all these creeks a~e narrow, offering little promise from an
agricuttural point of view, but may some day prove of great value for their
mineral wealth. Very litile prospecting has been done, however, owing to
the great cost of bringing supplies into the couniry and the length of time
now necessary to concentrate a food supply for a few months’ prospecting.

Like those of the creeks, the valley of the North TFork River is narrow
and confined between high hills, frem which lead innumerable creeks. Irom

- North York the line goes to Champion Creek by two routes. Ons route
follows up North Fork to the mouth of Champion Creek and thence up a
very wel niggerhead swampy bottom to & poinc opposite Limestoune Butte.
The other route follows up an unnamed creek, which joins North Fork near
its junction with Hutcheson River to the saddles of tbe hills near Limestone
Butte, and thence down anucther small creek to the valley of Champion (Creek.
The first route iz longer by 12 miles and has the single advantage of a
flat easy grade. The second roufe while it is shorter bhas the disadvantage
of steeper grades. These approximate T per cent for a distance of 3 miles,
but it is thought that a lesser grade might be developed. This would be a dry
route and passable all the year.

Following up Champion Creek, the summit of a low divide is reached by
eagy grades, and sthw lne then begins its last section of the route down
American Creek to Eagle. The route down American Creek is a pracii-
cable one. with easy grades, but there will be some rock work to do in the
canyons. The narrow valley of the creek makes it necessary in places to cut
the road cut of the solid rock hillside. The crossing of this narrow stream
at frequent intervals is necessary to avold some heavy work., Timber suit-
"~ able for bridges grows near by and could be brought to the bridge sites with
bat little cost, 'This section, like the section over Thomson Pass, i3 more
or less rocky, and it wceuld prove more expensive to construct a road over
this than over other sections.

The survey consists of a continuous transit line from Valdez to Bagle
The whole distance was carefully measured by steel tapes. Levels were taken
at frequent intervals, usually at every 100-foot station, but occasionally at
greater intervals. The topography was closely sketehed—using clinometer—
for a digtance of from 100 to 200 feet on cach side of the line, and approxi-
mately taken for a considerable distance farther I regret my inability fo
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turn over at this time complete maps, profiles, and estimates, as required,
Lut the exbaustion of available funds makes this an lmpessibility.

The line of survey follows the trail wherever the trail follows the best route
or a route that passes through representative country. This was done for
vurious reasons, chief among which are:

(a) The brush had been cleared away, which permifted of progress being
mide rapidly enough to admit of the preliminary survey Lelns cowmpleted this
S(AR0N.

{h} 1t was desirable to use as much of the trail as practicable, as communi-
citions had been established, public houses bhad been installed, and camp
grounds and feeding places for stock established along its route.

{¢) Impracticable routey along this trail would have been determined by
actual survey.

{¢) The line was a preliminary one,

it is to be understeed that when it is to come to the actual construction of
the road advantage will naturally be taken of guy opportunity to improve the
details of location, and that additional reconnoissances aud in places extensive
vevigsion of surveys will no doubt be found advisable.

Probably tliree-quarters of the supplies carried in over Thomson Pass during
the past season were taken into the Chitina Valley, a tributary to the Copper,
lying between the mouth of the Taznuna and Copper Center and extending
castward from the Copper River. The largest deposits of copper found in
Alaska sare in this valley, I am reliably informed. Development work is now
in preg-ess, and is being most systematiecally and thoroughly done, 'Fhe isola-
tjion of tae district and the cost of constructing means of transportation have
made it necessary to determine beyond doubt that copper or other mineral
exists in sufficient quantities to guarantee the construction of any means of
ransporiation other than a trail, along which to move the supplies necessary to
do the development work.

Prospecting and placer mining are heing ecarried on in various parts of the
country tributary to the trail, but f{o a limiied entent. In the Chitina Valley
some placer mining is being carried on and prospecting by a few men backed
Ly persons of means is in progress. Placer mining is also being carried on
on the creeks tributary to the Chestochena River. Placer mining and prospect-
ing are being carried on on the creeks tributary to Forty Mile River. The trail
and lime run through country where whole ereeks have been staked, but had
heenn abandoned. There is no doubt that more prospecting would be done anda
many more persons would be engaged in hunting for gold in the interior if more
seonomical means for transporting supplies existed than at present. There are
thousands of sqguare miles of couniry, no doubt fributary to this trail, over
which no man has been. The life of a prospector is too hard a one under the
present conditions for meoa to engage In it to any great extent. Only the
strongest of men have alyy business in this country of long marches, few settle-
ments, scant provisions, and short seasons.

In the district tributary to the Forty Mile River things are very much like
what they are in the Cepper River districts. Supplies for miner and prospecter
come from either Dawson, Forty Mile, or Eagle. At present the miner of this
distriet finds it cheaper to buy his goods at Dawson or Forty 3ile, pay the duty,
~snd freight it in winter season up the Forty Mile River to where wanted. A
number of creeks along the trail have heen staked by miners and abaudobped
for various reasons, presmmably on account of discoveries in other districts
more accessibie or giving greater returns for the labor of mining.

Theé theory was advanced by Mr, Stephen Birch, a mining engineer of New
York, in letters to the Hon. R. Wayne Parker, referred to Major Millis by
indorsement of the Chief of Engincers of June 20, 1904, for his information
i1 connection with the survey of road from Valdez to Fort Egbert, that a road
might be built over the Marshall Pass to the Conher R'n:er, and 2 line of steam-
ors placed upon the river, wbich, it is claimed, is navigable as far as Copper
Center. '

It has beeu argued by Mr. Bireh in personal interview that the expense of a
road would he lessened thereby, as in sumimer the steamers swould form the con-
necting link and in winter the frozen river would ake an excellent road with
an easy or water grade. This Is a strong argument, put all .depends apon a
steamer being able to navigate the river with ease and without delay. I
ahtained no definite knowledge that the river is navigable, but accept that it is,
and it is seen that the continuity of any such highway is interrupted in summer by
the open river and delays are bound to occur. Inthe winter season there is dan-
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ger of unfrozen patches of river, as well as the freeze up and brealk-un of the ice
to be coensidered. 1t seems to me, therefore, that the idea iz not a good oue so far
as a wagon road is concerned, and that any road constructed between the Yukon
and the coast should be one graded all the way over the land, and be located so
that it could be used daring both the summer and winter seasons.

Feed for stock grows in abundance between Valdez and Ketchemstock, but
there are places where ferced marches have to be made to reach it. There
should be regnlar camps established, small clearings made, and some grass sead
sown. This wonld lighten the hardships and burdens of the immigrant. settler,
or ordinary traveler. To this end it seems advisable to recommend the setting
aside of certain reservationg for siich purposes and the improving of then.
This, I believe, could be done at small expense. Between Ketchemstock anid
Eagle the feed is poor and scarce. Animals actually go hungry and wander
away from the camps. A small crew of men in a single summer could provide
suitable feeding places along the route and seatter some seed that would provide
good pastures. If the ecountry is ever fo be-opened up by the immigrant, aia
must be extended in the construction of roads, trailg, and pastures. It is
impossible for the person just passing through the country to do anything along
this line, and the spirif predominating appears to be to let the other fellow do it.

Along the route whole outfits of miners' tools were found in caches, where 1
was informed they were abandoned on accomnt of & worn-out pack tirain
being unable to proceed further with them,

Along the route Indians are living in seftiements at the following places:

Copper Center, aboat . e R
Gokona, about______ SR OSSR e e e 13
Tolsona, about. e e 3
Chestochena, aboul. . 2
Mentasta, aboub o e 40}
Tanana, about- . L 7y
Ketchenstock, about S0

Total, about_ e e 192

GEXNERAL FEATURES ALONG ROUTE O PROPOSED BOAD.

The construction of a road across Alaska virtually means the excavation of
two parallel ditches across the country, execept, of course, in the canyons and ou
high levels. By this means a drainage system will have been provided for,
which feature is really the key to any practical road building in the swump
regions of Alaska.

I would recommend that a strip of couniry 1 chain wide be ecleared com-
pletely of all moss and trees and the rubbish burned, and that the middle
width of 33 feet be cleared of all roots and bowlders. By so deing the sun's
rays are allowed to thaw out the ground readily, thereby promoting drainage.
and the air currents are allowed to strike the ground and evaporate the moist-
ure, which means a dry rcad. All of that part wherein lies the roadbed is
freed from a nonconducting mantle, and the readbed is flanked by ditches into
"which the water can drain. By means of lateral ditches it can be carried to
levels lower than the voad ele-ation. Perms lie without the ditches, freed of
this same mantle, which allows the ground to dry readily and removes the damp,
spongy ground a safe distance fromu the roadbed. :

In winter the conditions are very different than in summer. There are the
snow, ice, and winds to cousider. Af present in crossing the summits the winter
sled routes follow the sidehill saddles and benches in the order of their occur-
rence. The labor of keeping the sled from overturning is great, as there is no
grade upon which to break a winter road. Oftentimes the sidehills are improved
by piling brush on the lower side to level them. A graded road over the summit
would provide a foundation upon which to break a winter road.

Slides and snowdrifts are bound to occur in the mountain sections, and it is
doubttul if any economical plan could be devised whereby a road could be kept
free from them. The cold winds and the absence of fuel oun the sumimits make
it necessary to cross them in as short a fime as possible. Wherever the river
parallels the road the former will be used as the winter highway, as it presents
no adverse grades, and there would be fewer snowdrifts and slides to contend

¢ Seven men, 20 woinen, balance children,
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with. That part of the read along the flat sections would be used entirely; asg
there would be no tree roots or other obstructions to interfere with the p
of the sleds. At the present time this is a source of aunoyance.

all supplies are mow hauled into the interior on sleds during Winter,
i a most severe operation. It is probable that there Wouid :he more >fr&'e‘:ig :
done in the summer season than .n winter with ¢
West of the Coast Range the snowfall is as great as 10 feet, and on.
summits banks of greater depth are somtimes found. Ifast of tLe Coast Ra:
the snowfall averages from 3 to 4 feet. Ice on the sloping sides over the stim-
mits is a most diffienlt thing to contend with., A great deal of the objectmn?
able features would be removed by the graded roadbed.

The spoil taken from the ditches is to be cast upon the axis of the filwnmenff
and given a surface. This ferms the roadbed and will be elevated ab¢gve the
cround level from 1 to 2 feef. In moest instances the speil is sufficiently
charged with gravel to make a firm roadbed without bailasting. “Chere -are:
sections where ballast will have to be used, and tliere are short sections-whete
corduroy would prove the most economical. Theve are other sections where
nlank roads on trestle bhents will be necesssary.

In the mountain sections the work will consist largely of qldehlll work,
where some rock removal will be necessary, both solid and loose. Lateral
ditehes, which from the fall of the plains will for the most part be short, shotld
he provided at intervals of at least one-half mile, for the purpose of freely
draining the main ditches. - _

In cross section the roadbed shounld have at least a width of 10 feet—<15 feet
wonld be preferable—except where it is consiructed in rock canyon, where ‘it
may be reduced to a width sufficient to pass ar ordinary vehicle with safety
coing at slow speed. Where marrow roadbeds are used fregueni turieoits
should be provided.

The maximum grades will be 5 per cent, except in one imstance, where there
muay be a few iniles of from 7 to 8 per cent grade, in order o save 12 miles in
distance. - Maximum grades are used only in descending from the higher plains
o the valleys at river crossings and in crossing the summits of divides.

Bridges should cross every stream, except, perhaps, the Tanana River, which
m 101‘3 from the others in that it is an important one and navigable, A draw-
hridge here would be most expensive. A good ferry operated here would an-
swer every purpose, at least for the present. Timber suitable for bridge con-
struction at ail the river crossings is cemparatively handy. In some instances
it may have to be floated down the stream several miles, but this will not be a
very difficult or expensive operation. Many of them can be crossed by a trestle
of pile bents supporting a plank roadway. There will be about 30 of these
bridees, the most important of which will pe at the following places:

valdez glacial streamn, about 1 mile of trestle and plank road.

Lowe River, upper end canyon, span about 125 feet,

Lowe River, ahove canyon, 500-foot trestle.

Tsina River, about 500-foot frestle.

Stewart Creek, G0-foot span.

Kanata River, two erossings, each 60-foot spans.

Fall River, one 50-foot span.

Mosquite Creek, one span 75 feet.

Tongena River, three 50-foot spans,

Willow Creek, one 30-foot span.

Klutena River, repairs to present bridge, 250 fept

Taziena River, two 60-foot spans; one 75-foot span.

Gulkana River, 300 feet of bridge.

Gokona River, 400 feet of bridge and approach.

Talsonn River, H0-foot bridge.

Chestocliena River, tlree channels aggregating 600 feet and a flood plane
spgregating 1,000 feet morve.

indian River, 200 feet of trestie.

Anh Tell Creelkk, one 76-foot spaln

Salana River, 200 feet: includes 100-foot approach.

Tokio River, 500 feet of trestle, probably.

Mica Creek, trestle, 200 feet,

Tanana River, fom'y, 500 feet,

Mosquito Fork, T5-foot trestle.

Ketchemstoek Creek, 75 feet of trestle,

Gold Creek, 100-foot trestie.
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North Ferk, bridge, 300 feet wide in aggregate, or a ferry.

American Creek, several crossings on tresties from 20 to 30 feet long.

Estimates.—There has not been the opportunity to work up the notes or
to prepare more than a rough approximate estimate of the cost of constructing
a road along the Iline of survey, but from the best information at hand and
the experience gained by practical road building in the Dawson country,
as found out by my assistants and myself, T respectfully submit that a wagon
road can Le constructed between Valdez and PFagle as contemplated by the
Inw providing for the survey at an average cost of $3.500 per mile, or for
the total sum of §1,505,000. 1t is quite possible that when the notes are worked
up and detailed estimates are made it will be found that the cost of the whale
length of road will he less. 1t is certain that there are sections where the
cost per miile will be many times the amount estimated for the average. and
there are sections where but little work and expense will be necessary i
make a good road. :

% * * b & ¥ L3

Very respectfully, your obedient servant,
' ’ J. M. Crarp,
Assistant Engincer.
Mai. Jougw MILLIS,
Corps of Engineers, U. 8. Armn

SURVEY TFOR A MILITARY TRAIL: BETWEEN THE YUERON RIVER AXND
COLDFOOT, ALASKA,

Unrrep States Exaineer OrFrice,
Seattle, Wash., December 15, 190).

GexeraL: T have the honor to submit prelimimary report upon
survey of a military trail between the Yukon River and Coldfoot,
Alaska, as follows:

I was directed to make this survey by telegram from the Chief
of Engineers of May 13, 1904, and letter of the same date. Pro-
vision for the survey was made by the army appropriation aci,
approved April 23, 1904, as follows:

For surveving and loecating a military trail, under the direction of fhe
Secretary of War, by the shorrest and most practicable route, befween i
Yukon River and Coldfoot, on the Koyukuk River, twenty-five hundred dol
lars, to be immediately available, and a report and sstimate upon szaid trail
t0 be submitted to Coungress at the earliest practicabie day,

The instructions were to complete the survey and report with esti-
mate at the very earliest date possible, consistent with a proper execu-
tion of the work, and T was directed that 1t was all important to
complete the field work during the past season. In pursuance of the
above instructions, Mr. O. A. Piper, one of the regular employe::
under this office, was directed to make the survey.

Mr. Piper and two assistants sailed from Seattle on May 31 for
Skagway. The party proceeded to Fort Egbert, near Iagle, on th»
Yukon River, where pack animals, camp outfit, and additional mn
‘were procured. They then took steamboat on the Yukon and landii
near Fort Hamlin. From this point the trail to Coldfoot, which i
near the headwaters of the Koyukuk River and about 75 miles north
of the Arctic Circle, was traversed, and on the return trip over the
same route the trail was marked. Photographs® were taken along the
route, observations, notes, and sketches were made, and these, togetlier
with the map when it is compieted, and Mr. Piper’s detailed report,
will identify the trail so it can be recognized and followed by tho-e

¢ Not printed.
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it would probably take an Indian pilot to find the river, its character being prob-
ably similar to that of all the rivers joining the Yukon in the fSats, a network of
sloughs. In the prokable location of the river low hills counld be observed not
maore than 20 miles distant from the Yukon, but whether they were contin-
uous or isolated could not be determined. The Hosana offered a mew and con-
geguentiv the most interesting field for the surveyor, but the limited time
allowed by the appropriation for the work rendered it imperative that hat
route be chosen which was known as practicable and offered the best chances
of success in getting through and hack again during one season. In conse-
quence the Dall River route was chosen as offering the best advantages for a
trail which could be followed both winfer and summer,

ITINERARY.

The party, consisting of the writer and two assistants, H. W. Boetzkes, sur-
veyor, and J. B. Mackay, survevman, together with two of the Valdez-Fort
Egbert road-survey partieg, left Seattle on the steamer Humbold! on the evening
of May 31. Skagway was reached on June 4, und hers the party was delayed
antil June 9, while awaiting the departure of the steamer from White Horme.
Leaving White Horse on June 9 on the gteamner Victorian, Dawson was reached
on the night of June 14, several days being lost owing to low water in Lake
Lebarge and the Thirty Mile River. Eagle was reached on June 16. In ac-
cordance with previous arrangements, supplies were here purchased for the
expedition. A pack train of eight animals and camy equiprent were obtained
from the Government post at Fort Egbert. Two packers and g cook, previeusly
engaged, were added to the party. Leaving Kagle on June 19 on the steamer
Jokhn Cudahy, the party and outfit landed opposite Fort Hamliu on June 21,

As but little could be learned of the existing trail leaving Dall River. and
it was evident that an exteusive fimbered area had to be traversed to the head-
waters of the Dall River, it was deemed of advantage to go through to the
objective point first and gain a first-hand knowledge of the country. In this the
party was aided to some extent by the previous knowledge and cordial coopera-
tion of Mr. J. €. Hateh and others en route to Coldfoot. After cntting trail for
a day and a half through dense spruce and birch thickets the party left the Yukon
on June 24, As the ouifit was more than could be carried by the animals in
one load It had to be carried ahead by relays, camp being moved every two days.
On June 28 a bewildered prospector, two days without food, was found wander-
ing aimlesgly through the flats and was given food and directions.

The course pursued from the Yukon was northwesterly and skirted the edge
of the hills on the western rim of the Yukon flats. The exertions of the whole
party were continually required in picking out and cutting the trail. On July
2 the old frail was crossed about 20 miles from the Yukon, and here a cache
was built and the ontft reduced to one load. From July 2 to July 5 fair prog-
ress was made, thongh considerable difficuity and loss of time were occasioned
by the animals miring. Footing for the animals was, on the whole, very good,
hut in certain places, particularly in bireb thickets recently destroyed by fire,
the protecting mantle of losm apd sod was destroyed and the ground seemed
to thaw 2 or 3 feet deep TIn such places our small-hoofed mules sank down
belplessly, though horses with their broader hooefs got through without miring.
After much Joss of time the plan of corduroying syspicious places with brush
and limbs was adopted, and thereafter no trouble wag experienced. About
1 mile of such ground was encountered, though on the return trip in August the
same places were ag firm us pavement.

On July 5 the divide between the Dall and Kanuti or Old Man River was
reached and here another portion of the outfit was ciched. The divide was wer
and mushy, owing to the recent disappearance of the snow. Travel was in con-
sequence rather difficult, being ankle deep in tundra and water. This condition
prevailed throughout the rest of the journey. Good progress was made, how-
ever, no other delays octurring than those incident to picking out the route
The best day’s travel was 18 miles, a day’s travel for loaded pack animals being
about eight or nine hours. On July 8 two prospectors were inet, bound for Cold-
foot, guiding their way by a rough sketch map and such evidence as could be
picked up on the way. Without further incident Coldfoot was reached on July
12. Here the party delayed until July 16, gathering information reiacive to
routes and conditions and taking necessary observations. Charles MeKnight
was engaged to assist on the return trip, which was made without incident over
pearly the same route followed in. The Yukon was reached August 14 On
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Augus‘t 15 passage up river was taken on the steamer Monerch: Eacfle Nvag
reached on August 20 and the pack train and camp equipment returned to the
quariermaster at Fort Egbert. The party returned to Seatile on Aungust 31

METHODS OF WORK.

Having a good knowledge of the country to be traversed and the approxm'z‘ v
distance alded materially in determining the amount of work which could 'bev’
done.

A continucus transit line was maintained from Coldfoot to the- Ynkon- di -
tances belng determined by stadia measurements, and where densely tim
areas were to be crossed, by triangulation. Elevations were cartied by
angles. The elevation of the Yukon River, near Fort Hamlin, wis afssumed as; :

300 feet above sea level, this value being deduoed from data containe -

of the United States Geological Sm'vex Elevations determined ‘from thrsf‘*'

datam agree closely with those given by the Geological Survey. RS

Where possible, prominent landmarks were located by intersectiorns, ~'and in :
some cases by estimated distances. These are shown on the accompahying man
by contours. . -

A barometer wasg prmwded for the p‘u‘tv but was found to be defective: - Ef)r"
temperature a maximum thermometer was carried. o

a Photographic records were secured along the whole route, though 4 some
cases they are not as satisfactory as hoped for

Stations along the line of fraverse were marked with poles and. a- mound of
rocks. As much of the country crossed was devoid of timber and covered -Gy
with moss, grass, and stunted shrubbery, a sufficient number of polés for e
day’s work was earried on a mule. Across strefches of country whepgnio:
of g frail was visible a peinter was left at each station and the pic
tion of thc trail marked. This work was not as thorough and perm‘ {
could be desired, owing principally to the want of material at hand. 14 15’
hoped, however, that sutficient marks were left io enable the traveler to find his -
way where traces of the oid frail cegse.

Latitude and azimuth observations were taken as often as. eondl’ncmq permlt-
ted, and the magnetic variation was determined at each station.
these were not very satisfactory, owing to the contingous cIoudv condltlon of the
weatlier.

The length of the trail as determined by the survey is 126 miles. The appar-
ently wide detour to the westward after passing the Dall River divide is made
necessary in order to reach timber and forage. A straighter course Is possible,
hut is much rougher, and the traveler is out of reach of timber and the shelter
it affords him.

DESCRIPTION OF ROUTE.

Near Fort Hamlin the water of the Yukon emerges from the flats and narrows
into a single stream. flanked on either side by deunsely timbered ridges, here
1.000 feet above sea level. The Dall River joins the Yukon 9 miles above Fort
Hamtlin. From the mouth of the Dall River the old pack trail, cut through by
prospectors in 1805, leads westward acrass the flats to the hills, skirting their
western rim, and then follows along the hills, slightly northwest, to the head-
waters of tlm river. The port;on of the trail near the river's mouth crosses a
slough, and in early spring is often tlooded. Avciding this difficulty, another
trafi beging at the Yukon about 5 miles above Fort Ham]m, at the polnt where
the ridges and flats meet. After passing along the ridges for about 5 miles it
again descends to the flats and joins the oid trail. The route traversed by the
survey was in the same general direction as the old trail, but for ;he first 18
niiles more to the southward. Crossing the ridges from a point 2 miles above
Fort Hamlin, the line follows a northwesterly course and almost directly toward
4 prominent mountaln some 3,200 feet in elevation and 18 miles in an air line
from the point of departure from the Yukon. Near the Yukon the ridges
crossed rise quite abruptly and are deeply cut by ravines. A few miles o the
westward they give way to lower bench-like plateaus and rolling country, con-
taining numerous small lakes, but somewhat above the general elevation of the
flate. These benches and low ridges are dry and in some cases sandy. A few
vears ago they were covered with a dense belf of green timber, but now show
*Eac devastation of fire,

Travel over this section of the country was very good, though a few narrow
stretches were crossed which are swampy at soure seasons of the year. +Near

@ Not printed,
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the hase of the mountain on the westward the ground is much more broken,
more densely timbered, and somewhat softer underfool. ¥From the base of ithe
mountain the course of the frail is somewhat more north along the easteru
flanks of low but Gensely timbered vidges, trending northwest, apd not far from
the edge of the flats. At a listanee o_f 36 iniles from the Yukon by the frril
ond drained on the vorth side by Coal Creek is & range of hills 2,000 feet or
more in elevation and having three culminating points, the easternmost of
which is a castle-shaped cluster of rocks and a prominent Jandmark. The trail
crosses the ridges at a lower elevation 2 miles to the east of these rocks.

In going through our party crossed directly over these ridges and somewhat
northwest across the deep canvong of the Dall, a route mvolvmg too much
climbing.

The drainage at the southern base of the ridges i3 both eastward to the Dall
and westward, preswmably to Ray River. The route surveved erosses the
divide of this drainage basin, which is almost flat, and swings 2 miles to the
eastward; intersecting the old frail, which is then followed to Dall City. From .
Dall City the trail follows north and west along the crest of a ridge separating
the two main forks of the Dall. Timber line is reached 6 miles from Dall City
at an elevation of 2,000 feet, and ithe snmmit of the divide, 3,200 feet high, &
miles farther. Near the swminmit, but at a somewhst lower elevation, and ou
the north gide of the trail is an isolated knob surmoeunted by a cubieal mass of
rock, which serves as a prominent landmark. At the summit the trail turns
due north, and at a distance of 5 miles from the knob above mentioned passes
between the headwaters of the Kannti, or Old Man River, on the left, and the
Hosana, on the right. Four miles farther and slightly northwest a low gap is
reached, and the westward-flowing stream, probably a braneh of Fish Creek, is
followed for 4 miles, when a low divide on the right is crossed to a brancle of
Bonanza Creek, also a supposed branch of Fish Creek. Bonanza Creek is fol-
lowed down 6 miles to the junction of the second fork on the right. This place
is known as “ Happy Camp.” Here the first timber and grass are reached alter
leaving timber line on the Dall River.

From Happy Camp the traii climbs north 3 miles to the summit of a divide
1,250 feet high, and then turns slightly to the right, at the end of 68 miles cross-
'ing what i8 probably the most northern tributary of Fish Creek. From this
stream, at a distance of 23 miles across a low divide, a tributary of Jim River
is reached. Following up this stream for 1 mile the tfrail passes northeast up
a timbered slope, and swinging around the head of small feeders of & stream on
the left crossez a divide 650 feet high to the main branch of Jiin River. From
Jim River the trail climbs nortbeast over a divide 1,400 feet hizgh, and at a
distance of § miles descends to what is probablr the most northern fork of
Jim River. From this point the trail is very plain. Following upstream a
distance of 2 miles it ¢rosses through a low pass known as “ Good Pass” tn
the headwaters of Granite Creck. From Good Pass, after passing northeas
% fiiles, and then north over two divides between tributaries of Granite Clee‘\,
Mosquito Fork is crossed 13 miles from its mouth. The trail then follows the
hillside along the east side of the South Fork of the Koyukuk, crossing the lat-
ter at the end of 5% miles froin Mosquito Fork. Two miles west of the South
Fork the trail leads through Sitkum Pass to Slate Creek: thence directly down
that stream to Coldfoot at its mouth. In summer, after the middle of July, the
trip from the Yukon to Coldfoot can be made by good travelers and pack animals
with moderate loads in seven or eight days. In spring and e..ly summer it
takes ten days or more according to the load earried. ,

Snow usually disappears from the divide sufficiently for nack animals to
pass early in-June. Dwring the present year the earliest fravelers with horses
- left the Yukon on May 23, but nesar the divide they were Obliged to wait unti:
about June 10, owing to deep snow.

From the Yukon to 6 miles above Dall City the country is tmcklv timbered
and good camping places and forage are found everywhere. 7vhe old trail is
narrow and tortuows, and up to the middle of July it is in & few places difficult
for heavily loaded animals. No places dangerous for pack animals were seen.

The timber line at the head of Dall River stands at 2,500 feet, and until th
divide is crossed apd the vicinity of Happy Camp reached no other suitable
camp or forage is found.

Timber and grass can be found in the headwaters of the Hesana, but it is
difficult to reach. From the divide no timber can be seen on any branches n"
the Kannti or Old Man tributaries. Between Happy Camp and Coldfoct good
camps and forage are found every few miles.
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Dislances by trail,

Distance fro'n-

Locality.

Y TKOL. lﬂ tﬂt’)‘h‘
: Miles, Mitcs
First large crask crossed after leaving the Yukon......... o e ——ama——— i 115
Base of Bald Mounta.m~___-___--_--_,-_______-___-________,__, 13 108
Cache Camy, second largest craek. Bt 106
kov’cb side of ridges, south of Dali C . s A
Coal Creek oo coocmmeean s e n o e e e e em 41 i
B A 0 4 5 45 2
Timber line on the trail ... .. . ... . ‘ 482 i
Knob near summit of divide 52 4
SUMINIE e e e e e e e s 54 73
Headwaters of Hosana and Kanuti rivers 57 69
Headwaters of Fish () Creek ... oo iiice s 8% 63
Bonanza Creek tributary........__ ; &7 5%
Happy Camp .o & 53
North tributary (%) of Bonanza Cree T3 47
South tributary of Jim River. .. ... 8L5 44.56
Jim River .. _______ e e e e mnm mmomm e —mmn e =} 91 3
North tributary of Jim RIver. . ..o oo oo S 97 29
Good Paas,__--.--_, ............................................................. 130 a3
(6 Y aN T O o VO S U 161 )
Mosguito Fork ... ...__... e i e o e e e e e nm 106.5 1 .5
South Fork crossing . oveccaan.onn et e e e o = 112 i3
Qitkum Pass. ... ... et 114 12
Slate Creek, junction of ereck at north end Sitkom Pass ..o o ooooooooooeooon JLLII 6
B 0 ey S R 2 &
COLAPOOT - e e e e e e o eem s asmemme——— o ————— L% T S S

MOUNTAINS, PASSES, AND RIVERS.

th«xca}}y the country traversed by the frail on the Koyukuk side of the
divide is very differ ent from that near the Yukon, being continuously through
hitls and mountains. The highest elevations are perhaps less than 5,000 feet
(Granite composes 4 great portion ef their make-up. In the beds of streams are

various kinds of schists and some gquarizites. Where bare and. weathered the
mountmns look very black. In general appearance most of them are smooth
and rounded.

Except in the creek bottoms and on sheltered north and east slopes, the
country is devoid of timber and is covered with a thick tundra grewth, over
which travel is quite arduous.

The divides between streams and the mountain passes are not difficult,
though in some cases quite high. The lowest portions of the passes are nearly
always toc deep with mwoss, niggerbeads or bunch grass, and mud to afford
good traveling. It was much easier for our animals to climb higher on the
mountain gides where the footing was firmer. Usually the passes are well
defined and easily identified froem a distance. Sitkum Pass, Iying between
Slate Creek and the South ¥ork, can be easily seen from near the headwaiers
of Jim River. The trail through this pass is well beaten, but is one of the
worst parts of the trip, being deep in mud and niggerheads.

The rivers crossed by the trail present no difficalties. The Dall where
crossed spreads out over a width of 100 feet and is usually quite shallow. In
August it can be crossed dry shod by stepping from one stone fo another. The
fribiutaries of Fish Creek and Jim River gare small, varying from 16 to 30 feet
wide. The main branch of Jim River whe e crossed {s a stream 100 feef wide
and quite swift. In freshets it may present sowme diffienlties, but it is always
fordable with horses. JMosnuito Fork is a swift stream, ordinarily about 60
feet wide and of considerable volume. It rises and subsides very rapidly and
at high stages can not be forded. The South Fork where crossed is 2090 feet
wide and when crosged in July was 2% or 3 feet deep.

As a winter trail the route surveyved is practicable, but admits of cut-offs.
The divides. however, though not high or dificult, are in some places quite
steep for sledding and expose the traveler to tie wind. Winter iravelers
usually prefer the botmnm of streams, where they are always within reach of
fuel and shelter. A route succes\fudv followed lies directly across the flats
from the mouth of the L~11 to its headwaters, thence across the divide and down
Fish Creek or other tributaries to the South Fork.
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