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PREFACE.

By Avrrep

Prior to the explorations whose results are
set forth in this volume the Canning River
region of Arctic Alaska was almost unknown.
The adjacent seas had been visited by whalers,
and .the coast had been hastily traversed by
several explorers, but the detailed features of
. the coast line were unknown and the inland
region had been visited by only a few prospec-
tors and fur hunters, so that only its larger
geographic features were known. The region
as a whole therefore presented an almost com-
plete hiatus in the scientific knowledge of
Alaska, and Mr. Leflingwell has performed a
most valuable service in mapping its geography
and geology. However, as this report will
show, his researches were by no means limited
to these subjects, for he has recorded facts and
made interpretations relating to many prob-
lems in other fields of science..

Nearly all parties that have undertaken ex-
ploration in Alaska and polar regions have
been large enough to pernit both the.scientific
observations and the physical labor incident
to travel to be divided among several men.
Not so with Mr. Leflingwell’s party, for most

of the time after the departure of Mikkelsen, |

in 1907, he had only one whité man to hélp
him, and he one who could take no part in the
scientific observations. In fact, he made many
‘of his journcys with only one or two Eskimo
companions, and he made some entirely alone.
The field was one of his own choice, and the
explorations were made at his own initiative
and expense. Therefore the results here set
forth are in every sense of the word entirely Mr.
Leflingwell’s own contribution to science and
to a better understanding of Arctic Alaska.
The modest narrative of his explorations
here presented gives but a very inadequate con-
ception of the self-sacrifice and hardships he
endured during the years of his exploration.
The reader of this volume should, however,
constantly bear in mind the very adverse con-
ditions under which the field work was done,

H. Brooxs.

| for ‘only thus can he understand why it was

not possible to obtain the full information
necessary to a complete analysis of all the
problems presented. o

Mr. Leftingwell’s cartographic work on the
coast, the results of which are shown on the
maps in this report (Pls. I-V, in pocket), was
based on accurate mensuration and determina-
tion of geodetic positions. He presents the
first accurate chart of the north Arctic coast
of Alaska, and his coastal maps are a valuable
contribution to the knowledge of shore-line
topography in the polar regions. It was not
possible with his facilities to map the inland
region with the same degree of refinement. In
this part of the field, however, -Mr. Leffing-
well has made a valuable contribution to our
knowledge of Alaska’s larger geographic fea-
tures, and this work, together with his geo-
logic reconnaissance surveys, will be an im-
portant link between the investigations made
along the international boundary on the east
and Colville River on .the west. "

Not the least of Mr. Leffingwell’s contribu-
tions to science is his detailed study of the
ground ice, the results of which are set forth
in this volume. He has also not only discussed
the physiography of the region, including both
past and present glaciation, but has analyzed
in detail the processes of erosion and-deposi-
tion under polar climatic conditions.
~ Mr. Leffingwell has, I think, been wise in
his form of presentation. He has given not
only his deductions and generalizations but
also a detailed record of the observed facts.
This complete record is especially valuable as
to those subjects in which it was not possible .
to make the field studies exhaustive, for it en- "
ables those who do not accept his conclusions
to put their own interpretations on the facts
presented. In my opinion, some of his con-
clusions can be called in question on the evi-
dence presented, but this fact does not de-
tract from the value of the report as a whole.

9






THE CANNING RIVER REGION, NORTHERN ALASKA.

By Erxest pE K. LEFFINGWELL.

INTRODUCTION.
OUTLINE OF WORK DONE.

In the spring of 1906 a small expedition was
organized by Capt. Ejnar Mikkelsen and the
writer for the purpose of exploring Beaufort
Sea, which lies north of Alaska. This expedi-
tion received the rather pretentious name of
.Anglo-American Polar Expedition, owing to

the fact that the Royal Geographical Society |

of London and the American Geographical So-
ciety of New York were contributors to the
funds. - Mikkelsen and the writer were joint
commanders, and consequently the name Mik-
kelsen-Leftingwell Expedition has been some-
times used by the press. The arrangement

made provided that each should furnish haif.

the funds. The writer obtained his share from
private sources, and Capt. Mikkelsen obtained
his half from societies and individuals.

The expedition was to go to Banks Land,
northeast of the mouth of the Mackenzie, and
spend one year in scientific work on the south-
east side of that island. In the second summer
it was to advance along the west side of Banks
Land as far as possible and then spend a year
in explorations farther west over the Aurctic
‘Ocean, in search of the land predicted by Har-
ris from the behavior of the tides.

The expedition sailed from Victoria, British
‘Columbia, in the spring of 1906 in a sealing
schooner without power, renamed the Duchess
of Bedford, after one of the contributors to the
funds. The party numbered eight, and in-
cluded the two commanders, a doctor,.a nat-
wralist, and four sailors. .

The Duchess of Bedford arrived at Point |

Barrow ahead of the United States revenue
cutter Thetis and several steam whale ships.
The ice was close along the beach east of the

point, and the schooner could not make head:

| way by beating among the floes against the

constant head wind and current. After win-
ter quarters had been chosen in Elson Lagoon
a whaling, captain kindly offered to tow the
Duchess of Bedford eastward, and by this
means the expedition reached Flaxman Is-
land, on the north shore of Alaska. There the
party wintered. '

At. the end of the first year the ship was
found td be unseaworthy, so the expedition
could proceed no farther. The crew was sent
home by whale ship and Mikkelsen returned
to civilization during the fall and published
his narrative.! ) .

The writer remained among the Eskimo for
another year but was unable to do satisfactory
work with the equipment at hand. Therefore,
in 1908, he came back to civilization and re-
fitted. In 1909 he returned to the same base
at Flaxman Island and remained for three
years. Another year was spent in the region
in 1913-14. In the narrative here presented
the chief operations are briefly mentioned.

During the 10 years between the organiza-
tion of the first expedition in the winter of
1905-6 and the date at which this report was
finished the writer’s whole attention was given
to the work here reported. To lessen the bur-
den upon his pecuniary resources the writer
made an’attempt at whaling and trading. One
whole spring was sacrificed in whaling at Point
Barrow but without success. A few thousand
dollars was obtained for furs collected during
the last four years, but this sum was not quite
sufficient to cover the extra outlay involved.

The total expense of the writer during these -
10 years has been abcut $30,000, half of which
was paid out for the first year’s operations.

1 Mikkelsen, Ejnar, Conquering the Arctlc ice, I;ndon, 1909.

-1
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SCOPE OF REPORT.

_ This report describes an area about 70 miles
square south of Camden Bay, shown on Plates
I and IT (in pocket), which was explored suf-
ficiently to bring out its broader topographic

~and geologic features and discusses the geo-

© graphic features of the northern coast. of
Alaska, the topography of which is shown on
Plates ITI-V (in pocket). (See fig. 1.)
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FIG-URE 1.—Index map of northern Alaska, showing areas included on large-scale maps (Pls. I-V, in pocket).

In addition to the technical descriptions the
report includes chapters of general interest,
such as are customarily given in reports of ex-
ploring expeditions. The writer’s training and
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ground ice has been discussed in detail.
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The steps leading to the establishment of the
base camp at Flaxman Island have already
. been mentioned. The following account of the
writer’s personal experiences is presented in
the hope that it may be of service to those who
are contemplating Arctic travel,

As more provisions were needed for the sum-
mer of 1907, the writer, accompanied by one
white man, left Flaxman Island as soon as the
ice was sufficiently firm, in October, 1906, on
a sled trip to Herschel Island. Much delay
was caused by open water and deep snow, not
to mention the extreme friction of the Nansen
sled upon salty ice. Herschel Island was
reached late in November, after a trip of 35

13

days. The return trip was made in Decem-
ber, in three weeks of very bad weather. Dur-
ing the eastward trip a sketch map was made
of the details of the coast that were visible
from the line of march. -

The next few months were spent at Flaxman
Island, chiefly in preparing for the ice trip
north. Observations for latitude and time .
were made with the altazimuth, and one oc-
cultation was observed.

During March, April, and May, 1907, a
sled trip was made northward in search of
land. Although no land was found, a series
of soundings showed that the continental
shelf extended 50 miles from the Alaskan
mainland. A detailed account of this trip is
given in Mikkelsen’s book,* so that there is no
need of enlarging upon it here.

When warmer weather set in, the ship be-
gan to leak so much that the crew were unable
to keep the water pumped out. Consequently
they moved to the shore and built a small
cabin out of the interior woodwork of the
ship. As it was impossible to make the vessel
seaworthy, she was dismantled, and the crew
were sent home at the earliest opportunity.

In May, 1907, the writer started eastward in
company with a prospector, H. T. Arey, and
his son, to explore Okpilak River. The party

-sledded to Arey’s cabin, at the mouth of this

river, and thence nearly to the mountains.
The sled” was then abandoned and further
progress was made by packing. The river was
explored.to a point within sight of the head
of the west fork, where further progress was

{ impossible because of the deep snow that lay

on top of the glacier. Much cloudy weather,
with rain or snow, interfered with a complete
survey.

The party returned to the coast on July 11
and were marooned, with no means of trans-
portation, until August 1. Arey Island was
mapped by using a micrometric control, and
several points on the mainland were located.
A boat arrived from Flaxman Island on Au-’
gust 1, and' the writer was able to return to
headquarters by August 5, after having
mapped a few square miles near Collinson
Point. '

1 l\IikkeIseh, Ejnar, op. cit.
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As the crew of the Duckess of Bedford de- A

sired to return to civilization by whale ship,
it was not advisable to employ any of them for
trips away from the island, for a ship might
pass at any time and afford them their only
chance to leave the country. Both the small

boats also would be needed to transfer them-
and their gear to the ship. During the later

part. of August they caught a ship—the Nar-
whal, Capt. George Leavitt—and as Capt.

Mikkelsen was at- Herschel Island the erter

was alone for some days.

On account of the preparations necessitated
by Mikkelsen’s return to civilization; no field
work could be done until October. A few days
after Mikkelsen had left, the writer, accom-
panied by a native boy, sledded up Canning
River on a surveying trip. Near Shublik the
sled broke through the new ice that was con-
stantly forming over the flood waters, and all
the instrument boxes were filled with water,
which afterward froze solid. In order to
travel at all on. flooding, ice-filled rivers, it is
necessary to wade through the advancing water

: and to break the ice until farther on it becomes

solid enough to bear one’s weight Ordinarily
the ‘water under the new ice is only a few
inches deep, but on this occasion the sled broke
through into a channel perhaps a foot and a
half deep. As the instruments might be dam-
aged by cleaning them in camp and as the map
paper had been ruined, the writer returned
to Flaxman Island.

During the second winter at the island, that
of 1907-8, more astronomical observations were
made, including three occultations.~ On Janu-

native, his wife, and his small girl, and also by
the same boy who had previously accompanied
him on the sledding trip up the Canning, made
a sledding trip to the head of Hulahula River.
A micrometric stadia traverse was made for
about 25 miles inland, but scarcely any- details

of the topography.could be seen at that time-of

the year. Much difficulty was experienced
with high winds, which caused the plane-table
alidade to vibrate greatly. The survey in this
neighborhood was accordingly postponed and
the camp was moved to the head of the river.
Here an area a-few square miles in extent was
mapped and observations for latitude and azi-
muth were made.

At this time the native and
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his wife became dissatisfied, and there . was
nothmg to do except turn them out of camp or
give up work for a time. Scientific work with.
the best native assistance is unsatisfactory
enough, but when the natives are surly it is
almost impossible. Accordingly the writer dis-
charged the natives and returned to headquar-

ters.

- In April a trip was made up the Cannlno to
secure some specimens of Dall’s sheep which
had been purchased from a native.

Early in May the writer and an Eskimo boy
sledded up the Canning.to Ignek Creek, where:
about 10 days were spent in mapping and in
investigating the geology. The boy, becoming
lonely, decided to return to the coast, and as -
there was no way to keep him and to do work.
at the same time, he was given food enough to
supply him till he could reach his family. The .
writer stayed on alone, and as soon as possible
packed upstream, mapping both the geography
and gedlogy. His farthest camp was a short
distance above the forks, on the east branch of
the river. The heavy load of fossils could not -
be brought to the coast without double-trip-
ping, so they were cached at Ignek Creek. The
coast was reached July 7.

A week later a native canoe was procmed
and tracked up the west mouth of the Can-
ning. This part of the river was mapped in
detail by -a ‘paced traverse, and fairly good
control was obtained by lines drawn to three
determined points. From a point- near the
junction of the mouths the native boy (the
same boy that had accompanied the writer on
the. former trip) went the remainder of the
distance to Ignek Creek and brought down
the fossils. JIn the meantime the writer
mapped a part of the east mouth of the river.-

Finding.that he could not work to advan-
tage -with the equipment at hand and. with
native assistance, theswriter returned to civili-
zation in the fall of 1908 as the guest of Capt.
George Leavitt, of the whale ship Narwhal.

During the winter of 1908-9 the writer
provided himself with equipment for three
years, especmlly with ‘the instruments neces-
sary for the higher grade of work which he
hoped to accomplish. The owners of whale
ships decided to send no ships to the Arctic:
Ocean in the summer of 1909, so the writer
was forced to procure a boat of his own. After
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waiting some days he left Seattle in May,
1909, in a 12-horsepower gasoline yawl of 13
tons net. The boat was 50 feet long, 14 feet
wide, and drew less than 4 feet of water. The
voyage from Seattle to Unalaska, across the
North Pacific, occupied more than a month.
The weather was bad and the yawl was too
frail to be forced into heavy seas, so that : many
days were spent heaved to.
From Unalaska, Capt. Steven Cottle, of the
whale ship Karluk, kindly towed the yawl
halfway to Nome at a much greater speed than
was possible under her own power. The tow-
line parted during rough weather, else the cap-
_tain would have towed the yawl the entire dis-
tance. Ice was met about August 1 in Peard
Bay, below Point Barrow. Here the yawl was
held for two weeks. Point Barrow was passed
on August 17, and Flaxman Island was
reached on August 23. Stores were dis-
charged, and then a trip was made back to
Point Barrow for a second load, which had
been landed there by a freight ship. |
The second trip was completed by the mid-
dle of September, and then a new house was
built next to the old one. Here the party was
established, consisting of the writer and two
other white
Storker Storkersen. No field work was done
in the fall of 1909. An astronomical pier was
constructed, and the instruments were set up
and adjusted, but no good observations were
made until January, 1910,

On April 1, 1910, the writer started for,

" Point Barrow on a whaling venture, during
the northward migration of the whales, reach-
ing there after a three weeks’ trip. About a
week was. spent in camp while the natives
hunted caribou. The object of this venture
was to help pay the expenses of the scientific
work, which were too heavy for the writer’s
resources. A full-grown whale was worth
nearly $10,000 at the prevailing price of $i
a pound for whalebone. About six weeks were
spent on the ice near Point Barrow, but no
whale was killed.

On July 16 the party started tOW‘ud Flax-

man Island again, hauling a boat on a sled.
T.eisurely progress was made over the melting
ice as far as Cape Halkett. Here the sled was
cached on July 3, and the boat was navigated
in the water that had formed on the shallow

men—Samuel McIntyre and
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shore of Harrison Bay. Oliktok was passed
on July 8 and Flaxman Island was reached on
July 13. During this trip a sketch map was
made of the details of the visible shore line
between Point Barrow and Oliktok.

Two weeks were spent at Flaxman Island
in getting the yawl into shape for the sum-
mer. During this time the coast near Brown-
low Point and the spit running southeastward
from it were mapped.

Between August 1 and 16 a trip was made to
Point Barrow in the yawl for the purpose of |
getting provisions and mail. At Thetis Island
a day was spent in erecting a beacon as an aid
to navigation. This island is the first place
picked up in crossing Harrison Bay from the
west, and it is important that it should be
recognizable. After returning to headquarters
the party took the yawl to Arey Island, 50
miles to the east. Storkersen then left the
party. .

On August 81, 1910, McIntyre and the writer
proceeded westward in an open boat along the
chain of sand islands that extend more than
50 miles in that direction from Flaxman
Island. AIll these islands were. mapped and
intervisible beacons were erected. It was im-
possible, however, to carry the line of beacons
to Cross Island on account of its great dis-
tance from the next island to the east. From
the Midway Islands the party went over to the
mainland at the east side of Gwydyr Bay.
From that place the shore line was mapped
well down into Prudhoe Bay, but not the
lower part of the bay. Camp was made at
Heald Point and this neck of land was mapped
during a period of. delay caused by adverse
winds. Heald Point was left on September
20 and Flaxman Island was reached on the
evening of the same day. :

No field work was done in the fall of 1910.
The time was employed in getting driftwood
for the winter, in banking up the house with
snow, and in making tents and sleds.

In February, 1911, a trip was made up Can-
ning River in order to carry a stadia traverse
from the north front of the main range or
Franklin Mountains to a point as near the
head of the river as possible. Immediately after
reaching the starting point selected for the
traverse a spell of remarkably warm weather
set in, so that the river ice was flooded with
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more than a.foot of- water. The maximum
temperature was 44° F., and the unusually
high temperature was accompanled by rain.
Here the party was held for 10 days.

By the time the warm spell was over the
supply of food was so low that it was neces-
sary to return to Flaxman Island. A short
time later the temperature on three successive
nights fell below —50° F.’

Between April 2 and May 2 a sled trip was
made as far west as Oliktok for the purpose of
_ establishing a system of topographic control
by combination of micrometric stadia traverse
and as many lines of triangulation as could
be run. In this way a fairly complete control

of more than a hundred miles of coast. line

was obtained, but it was not considered suffi-
clently accurate for a - map drawn on. the scale
proposed.

Between May 10 and June 20, 1911, the

writer, accompanied by two nat1ve boys,'

sledded up Marsh Creek to the foot of the
mountains. There the sled was cached and
further progress was made by packing.
farthest point reached was at Lakes Peters
and Schrader. The topography .along the
route was mapped and a.fairly good collec-
tion of Mesozoic fossils was obtained.

June 26 to July 31 were occupied in topo-
graphic work on the coast, chiefly west of
Gwydyr Bay. A few triangulation stations

- ~ were occupied with a more powerful theodo-

lite, which had been constructed out of the
parts of two instruments. Between August 1
and 12 a trip was made to Point Barrow in
the yawl. During the next two weeks Flax-
man Island was surveyed, and some soundings
were made in its vicinity, but it was not until
September "4 that the party could start west-
ward to complete the mapping of the unsur-
veyed parts of the coast. The mainland was
surveyed as far as the east mouth of the Saga-
vanirktok, from which point the party re-
turned, reaching headquarters on September 21.

During the fall of 1911, as usual, no field
work was done. The yawl was hauled out for
repairs and-left on the beach all winter. In
January and February, 1912, a series of ob-
servations for latitude was made at Flaxman
Island. A base line was measured and the
base net of five or six stations was completed.

Between March 7 and 24 a few triangulation

.-

tok.

The*
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stations, one .as far west as Sagavanirktok
River, were occupied. Between April 10 and
May 15 the writer sledded as far west as Olik-
The triangulation was compleéted, ex-
cept the figures for two stations, where fallen
signals or bad weather. prevented success.

On June 7 the writer and two native boys
started eastward, hauling a boat upon a sled.
Most of the coast was mapped as far as Barter
Island. = The intention was to communicate
with the expected survey party at the one hun-
dred and forty-first meridian, but the ice hunb
on to the shore so late that the trip was given
up. The party left Barter Island on July 14,
but was delayed by the ice in Camden Bay, and
did not reach Flaxman Island until August 3.

Early in August the yawl was turned over
to McIntyre in payment of his wages, accord-
ing to agreement, and a few days later he pro-
ceeded eastward with it into Canadian terri-
tory. The writer had made arrangements to
take passage to Nome on a returning trading
schooner, but. the captain of thie ship selected

-decided to spend another winter in the country.

Having no means of transportation after the
yawl had departed, the writer procured pas-
sage in an open whaleboat with a native fam-
ily who were traveling to Point Barrow. As
the boat was loaded with the belongings of its
owner, only the most important of the writer’s

possessions—the records and fossils—could be.

taken along; the instruments and other valu-
able property were left behind in the store-
house. :

“The party left Flaxman Island on August
15 and stopped at Tigvariak Island until
August 28, while the annual trading. was tak-
ing place between the local natives and those
{from the east and the west. The winds were

fair when the party left this island late in the

night of August 28 and good progress was .
made. While the boat was sailing along the
high bank east of Smith Bay good exposures
of ground ice were seen above newly fallen
blocks of tundra, but the surf was too high
for landing, and in the snowstorm that was
then prevailing the details of the exposures
could not be well made out, else the problem

of ground ice mlght have been solved in 1912,

instead of in 1914.
 Point Barrow was reached on September 2,
and the writer became the guest of Mr. C. D
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Brower until a ship should put in. Two whale
ships had gone past the- place in August,

and it was confidently expected that they’

would touch there before they started south-
ward. Such ships usually leave Point Barrow
during the first week in September, but it was
not until late in the month that the Belvedere,

Capt. Steven Cottle, put in there and offered:

the writer passage to San Francisco, where the
ship arrived during the first week in Novem-
ber.

M. Brooks, of the United States Geological
Survey, having kindly provided desk room
at the office of the Survey in Washington, the
writer spent four months there in preparing
this report.

Although, as already noted, the chain of
triangulation had broken down at two places,
it was possible to bridge these gaps by means
of minor angles and a rough plane-table trav-

- erse—work very likely to make the accurate
triangulation beyond the gaps unserviceable.
There were several thousand dollars’ worth of
instruments and personal property at.Flax-
man Island, and as the writer desired another
opportunity to examine the ground ice, good ex-
posures of which were not abundant during the
five years he had spent in northern Alaska, he
determined to make another trip to the region.
Consequently, when the Canadian Arctic Ex-
pedition was organized under Stefinsson and
Andcrson, the writer offered his services as
ghide in return for transportation as far as
Flaxman Island, and his offer was accepted.

Late in June, 1913, the writer went from
Seattle to Nome on a passenger ship. At
Nome, after waiting three weeks, until the
expedition was ready to sail, he started in the
gasoline schooner Mary Sachs, Capt. Peter
Bernard, under the arrangement just men-
tioned. Ice was met at Point Franklin, and
for nearly two weeks the boat was blocked at
the bottom of Peard Bay. ]

On August 15 Point Barrow was finally
rounded, and good progress was made through
the shallow water to Flaxman Island, which
was reached on August 18. Here the writer
was landed with an outfit consisting of a large
dory and provisions for two months. The
island was then already covered with snow,
and the pools were. frozen over.

16344°—18—2

-with more than. sufficient accuracy.
-cultations were desirable, but no -ephemeris
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The party had expected to-reach the island
late in July, when, under ordinary conditions,
it can easily be reached by a shallow-draft
ship. Two larger ships, which had slipped past
Point Barrow before the M ary Sachs reached
the ice, had been able to get to Flaxman Island
early in August, but when the party landed
the natives, who always gather in the neigh-
borhood for trading about the 1st of August,
were now dispersed, so that no assistance could
be obtained for the mnavigation of the large
dory with its load of heavy cases of instru-
ments and..books. The writer thus had the
alternative -of returning empty-handed-and
having accomplished nothing or of remaining

"a whole year to do what he could with an in-

sufficierit outfit. The latter course was decided
upon. The house was in good condition and
was stocked with sufficient flour for the winter,
so that there was no shortage of provisions.

The ice was forced so firmly against the
island that the Mary Sachs was unable to pro-
ceed until a change of wind opened a narrow
lead along the beach. She got off on August
26 and headed eastward, and for some weeks
the writer was left alone.

The post that marked the north end of the
base line was still standing, so it was decided
to repeat the base' net observations with
greater accuracy. After the four stations on
the island had been occupied a small hand sled

.was made and the theodolite was hauled upon

it over to the mainland and the two stations
there were occupied. About the middle of
October the outfit was hauled 7 or 8 miles
westward to an empty native hut, and from
there one or two more stations were occupied.
. During the fall the base net was adjusted by
the method of least squares, not for the sake
of accuracy but for mental employment. The
astronomical instruments were not set up, for
the latitude and- azimuth were already known
More oc-

was available in which the predictions could
be found.

Early in October a sled came -up from the
east with two members of the Canadian Expe-
dition. Two of their ships, the Mary Sachs
and the Alaska, were wintering at Collinson °
Point, only 35 miles beyond Flaxman Island.
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The ice had been so heavy that none of the six
ships that m‘tde the attempt had reached
Herschel Island..

The writer was invited to spend Chl‘lStm‘lS
with the expedition and even'to become a mem-
ber of the party if he cared to. Late in De-
¢ember he went to Collinson Point with a sled
that was sent up for him and remamed there

for a month.

" Plans had been made to devote the spring to
completing the two gaps in the triangulation
scheme and to strengthening some weak tri-
angles by more observations. Also there were
a few blunders in recorded minutes or degrees
to be corrected. ’

On February 15,1914 the writer and a small
native boy with the aid of a single dog hauled
the camp gear to Challenge Island, and were
held there in camp by bad weather for eight
. days and forced to return’ Wlthout havmg made
' the desired obiservations. '

. On March 5 the writer sledded his camp gear
* to the mouth of the Kadleroshilik River, where
he and the boy remained for 11'days. A signal
was erected on Kadleroshilik mound, 12 miles
inland, but it blew down during a gale before
its geogmphlc position” could be determined.
During the same gale, Whose recorded maxi-
mum velocity at Collinson Point was 84 miles
an hour, the theodolite case was blown some

distance down the side of & mound, where it

"had been left overnight. The telescope, which
was in a separate case, was found on a bare
spot of ground, biit the case out of which it
had fallen was never seen again. The instru-
ment was not damaged and was soon adjusted.

During these 11 days only one station was

occupied. /

The writer and the native boy, with ohe dog,

then worked as far west 49 Kuparuk. River,
occupying several stations. Continued bad
_weather and shortage of provisions prevented
the completion of an lmportant figure, but
sufficient angles were medsured to bridge the
gap with a wealker figiire than the one planned.
On the return trip an(_)ther stop was made at
Kadleroshilik River tintil sufficient- observa-

tions cotild be made to complete the gap at that

place, after which the arty returned to Flax-

man Island, arrivirg there April 21.
Between ApI‘11 29 atid May 3 a trip was
made to a station 20 miles up the Cannmg

‘up and moved westward during a gale.
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Then about three weeks were spent. at the
island in occupying a few neighboring stations

| and in packing up gear for departure.

On May 20 the writer sledded to Collinson
Point, where he was a guest of the Canadian
expedition for a month. Several attempts
were made to sled up Katakturuk River, but
the flooded tributaries greatly hindered prog-
ress. A point about 20 miles from the coast

‘was reached, and a little work was done.

About the 1st of July the writer was taken

-back to Flaxman Island by the kindness of Dr.

R. M. Anderson. Two men who had come -
from ships that were wintering .farther east

-and who desired to return to civilization

offered their services in return for transporta-

“tion to Point Barrow in the writer’s dory. The

party left the island on July 11, by which time

"a narrow lane of water had melted along the
‘land. The party was blocked for 10 days in

sight of the island until the lagoon ice broke *

: By -
August 2 the party had worked as far as Tig-
variak Island and on August 8 reached Foggy

"Island, and thence had open water for about.

100 miles. The distance between Foggy Island
and the west side of Harrison Bay was cov-
ered in 50 hours. Ice was met again south
of Cape Halkett, so that progress was slow to
the east side of Smlth Bay, which was reached

August 9. Point Barroew was reached on Au-

gust 17, and passage home was taken on the
whale ship Jeannette, Capt. John Berton-
cini. The ship left Point Barrow on August
21 and about six weeks later arrived at San
Francisco.

To summarlze, the writer has spent nine
summers and six winters on the north shore of
Alaska and has made in all 31 trips by sled
and by small boat in the region, in addition to
traversing the coast between Point Barrow

-and Flaxman Island 10 times by ship. He

spent over 30 months on these trips, and dur-
ing most of that time he lived in a tent. Camp
was pitched about 880 times. The distance
traveled has not been calculated exactly, but
it is-roughly estimated that about 4,500 miles
‘was covered by sled or small boat. The 10
trips on shipboard add about 2,500 miles.
The three round trips from Puget Sound to
Point Barrow approximate 20 000 miles of
ocean travel.
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EQUIPMENT.

A complete discussion of Arctic equipment,
such as may be found in the reports of many
expeditions, lies beyond the scope of this paper,
yet a brief description of some important items
may be of interest.

HABITATION.
_ PLAN.

The writer’s habitation: at Flaxman Island
consisted of a dwelling house, shed, storehouse,
provision rack, and ice cellar. The house,
shed, and storehouse were joined together in a
line, and the rack and ice cellar were con-
veniently located near by.

In 1907 the crew of the Duchess of Bedford
built a cabin out of the interior woodwork of
- the ship and banked it with sod, so that it was
comfortably warm. It was so damp, however,
that instruments rusted and other articles be-
came covered with mold. In 1909 a substan-
tial frame house was built at one end of the old
cabin, so-that the cabin might be used as an
entryway.
feet from the opposite end of the old house,
and joined to it by a shed. This arrangement
proved satlsfactory, but it could have been im-
proved in several details.
shown in Plate VI, 4. .

In designing a house for the Arctic regions
it is desirable to plan to enter the living room
through a series of compartments, so that the
changes in temperature will be gradual. Thus
the living room will not be chilled by a wintry
blast every  time the door is opened. The
writer, after seven years’ experience, suggests
that one should enter first a shed, then an outer
room, then a short passageway or entry. into
the house.proper. The first room in the house

should be the working room and the next the .

living room. If the outside temperature is
—40° F. and the living room 70°, the working

room may be kept at 40°, the passageway at |

80°, and the outer room at 0° F.
© SHED.

The shed may consist of an open framework
covered with canvas. In summer the front of
the shed is left open; in winter it is closed by
slabs of ice, so as to provide a well-lighted out-

A storehouse was erected about 30

The buildings are-
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door working place. Here the dogs may sleep
and be fed, and wood be cut up for the stoves.
It is convenient to have the door, which should
open inward, arranged so that sleds may. be
taken in and out. Then, during bad weather
the sled may be loaded and the dogs hitched
up under shelter.

OUTER ROOM.

The outer room may be built of driftwood or
boards sodded over, or banked with snow in
winter, It is used for storage of material
which is not damaged by moisture and which
must be kept away from the dogs. "Firewood,
ice for drinking water, barrels of provisions,
and dog food are conveniently kept there for
ready access. The entry to the house from the
outer room is essential, because without it the
outer cold will freeze the moisture which con-
densés on the door, so that it frequently be-
comes necessary to chip away the ice. If the
entryway is kept only slightly below freezmg,
this difficulty will be lessened. -

HOUSE,

The house may be divided into a workshop
and_ a living room, or there might be sleepmg

and dining rooms and a kitchen, if there is

sufficient fuel to allow each room a stove.

The workshop may be warmed sufficiently by
opening the door to the living room, but un-
less it has its own stove much frost will be’
formed along the base of the outside walls.

This room should be sufficiently long for the
construction or repair of the largest sleds used,

-and the doors leading into it should be so ar-

ranged .that the sleds may be taken in and
out.

The living room ordmamly combines kitchen,
dining room, and sleeping room. If possible
the bunks should be placed against the parti-
tion, for if they are placed against the outside
walls frost will form between the bedding and
the walls. It is especjally important also to
keep the lower part of the outside walls free
from all obstructions that will prevent access
of the heat of the room, for unless this is done
frost will form.

The outside walls of the house must contain
an air space. In the ordmary method of con-
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~ struction the studding is vertical, but this ar-
rangement allows convection currents to cool
the lower part of the walls and cause the frost,

- which. gives so much annoyance in most Arctic.

houses. If vertical boards were fastened to
horizontal beams the walls would be divided
into small horizontal compartments. Thus
the convection currents would not have so great
o range, and the lower part of the walls would
not be so cold. ‘ '

The boarding on each side of the studding
must be air-tight, or else the damp air of the
house will enter the air spaces in the walls
and roof and deposit frost during the winter.

This frost will melt in the spring and drip

down inside of the house. Additional insula-
tion may be obtained by banking the house
with sod, but this is not necessary if there is
an air space in the walls and roof. In the
winter the walls may be banked and the. roof
covered with snow blocks, which will make the
house much warmer.

In a region like the north shore of Alaska,
-where the winds are strong, there is no need
~ of a high pitched roof. All that is necessary

is a sufficient slope to drain off water.

.The windows may be either in .the roof or
in the sides of the house. Where -storms are
common the windows in the sides of the house

- may become buried by snowdrifts, so that it
is preferable to have them in the roof. On
the north shore of Alaska, however, the strong
winds blow only -east and west, so that the
north and south sides of a house are free from

snowdrifts unless there is some obstruction out-.

side of the house in the lee of which drifts

may form. .

The windows should be Jouble and prefer-
ably of small panes for the sake of ‘greater
strength. During violent gales the inside pane
" of a large window containing three thicknesses
of glass vibrated in and out almost a quarter.
of an inch. If the air in the house is damp
there will be annoyance from the moisture de-
posited at the base of even double windows.
It is also difficult to make the space between

thé panes of glass air-tight, so that a film of

" frost is apt to be deposited over the outside
pane in the course of a winter. To obviate
this difficulty with frost it is desirable to have
a strong framework into each side of which
small panes of glass are inserted, so that each

THE CANNING RIVER REGION, NORTHERN ALASKA.

-compartment is & $émall double window. This

will reduce the scope of the convection cur-
rents and make a very strong air-tight window.

Putty is a durable cement for the glass if there .

is not too much moisture. Mmsture is de-
p051ted on the windows at night when the .
house is allowed to cool off. During the day
the frost melts and runs down on the window
sill, where it must be frequently mopped up.
If shutters were arranged so that the windows
could be insulated at night, the trouble from
moisture would be greatly reduced. The shut-
ters should be inside. of the window, for the
drifting snow would interfere with the action
of outside shutters. ~
The ideal equipment for heating an Arctic

house would be a hot-air furnace in a base-
ment. The floor of the living room would thus
be warmed and a current of dry, warm air -
might be 1ntroduced where it would be most
needed—that is, along the base of the outside
walls. It is doubtful if there would be any
annoyance from moisture with such a heating
apparatus. The ordinary method of heating
by stoves is unsatisfactory. The hot air goes
immediately to the ceiling, so that the head
may be uncomfortably hot while the feet are
cold. An iron smokestack is a source of
danger, and unless it is well insulated above the
roof of the house by being inclosed .in a box

"of sand a great deal of water will drip down

each morning, when the heat melts the frost
that has formed in the stack during the night."
During gales the strong draft may ignite the
soot in the stack and produce great heat, as it
did three times in the writer’s house. The
stovepipe became red hot and was in danger
of collapsing.. The fire was checked only by
throwing, snow down the pipe from the roof

until the draft was stopped.

As a well-constructed house should be air- .
tight, ventilation becomes important, not only
that there may be fresh air for breathing but
also for the sake of removing the dampness
which accumulates- both from breathing and
from cooking. There is usually a sufficient cir-
culation, inward through the cracks around

‘the doors and outward through the stovepipe,

to keep the air fresh enough for breathing but

-not to keep it dry. A ventilator, opening by

a sliding door, is placed in the roof of some
houses. Cold .air -that enters through the
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cracks around the door not only forms frost
where it enters but descends immediately to
the floor and increases the coldness there. A
~ great improvement on such a system of venti-
lation “would be to have fresh air piped to a
receptacle surrounding the stove. A venti-
lator which drew the cold air from-the vicinity
of the floor would be another improvement.
In this manner the air in the house might be
kept fresh’ and dry and the floor would be
warmer.

For light the writer used kerosene lamps,
which were furnished with incandescent man-

tles, and they proved to be very satisfactory.

On some expeditions acetylene has been used
with satisfactory results. As kerosene lamps
would probably be taken along also for use in
case of a breakdown, it would not be advisable

for a small party to encumber themselves with

the apparatus necessary for acetylene light.
Nansen used electricity derived from wind
power, and in Nome gasoline is piped through
small tubes to incandescent burners. :Almost
any method of illumination can be used in
the Arctic regions, but kerosene seems the most
convenient for use at a temporary station.

RACK.

Such articles of the outfit as will not be
damaged by exposure to weather may be stored
out of doors on a rack.
rack is 5 or 6 feet above the ground the struc-
tnre will not form snowdrifts, but the rack
must be built in a place where there are no
obstructions to the wind, else it may be
buried by snow.
in Plate VI, B.

ICE CELLAR.

As permanently frozen ground is always to

be found at a depth of a few feet, cold storage’

can be easily provided by digging a hole and
providing it with a cover. Such an excavation
is very convenient for storing fresh meat, as

anything placed in it will' keep frozen in- | .. t'to 110 proper curve there is no need of

definitely.
‘FIELD EQUIPMENT FOR WINTER.
Winter travel in the Arctic is usually by dog

sled, and the camps are made-in tents or snow
houses. A great deal of valuable information

If the platform on the -

The wuters rack is shown
.| the required curve.

nent.
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is given by Stefinsson,® and the writer is in
accord with nearly all that he has to say upon
Arctic equipment.

CAMP GEAR,

The most important part of the camp gear
is, of course, the tent. A great variety of tents
have been used on Arctic expeditions, but none
of them appear to be comfortable and very
few are safe in heavy gales. The first requi-
site is the ability to withstand the strongest
winds. After securing this quality, warmth,
lightness, and ease of erection mfly be consid-
ered.

The tent used by the Dbklmo on the north
shore of Alaska is the warmest and safest that
is known to the writer. On the other hand, it
is heavy and troublesome to put up and take
down. The framework consists of about 20
light, curved willow sticks, which are stuck up
in the snow and lashed into a hemispherical
form. Over this framework two thicknesses
of light cloth are thrown. Snow is then shov-
eled around the margin of the tent to hold the
cloth in place. The low, rounded form and

| the numerous sticks enable this tent to with-

stand anything short of a hurricane. The two
light covers with' the inclosed air space are
many times as efficient in insulation as a single
thickness of the heaviest canvas, so that at
night the heat emanating from the occupants
will l\eep the temperature not'lblv above that
of the air outside.

As a rule, the sticks used by the natives are
of willow. They select straight sticks, 8 to 10
feet long, peel the bark off, and bend them into
The sticks are then al-
lowed to dry and the curve becomes perma-
No doubt bamboo would be stronger
and hghter and rigidity and lightness are re-
quired rather than weight.

In erecting the fr -m1ework two parallel
arches about 4 feet high are formed with four
sticks. (See PI. VII, 4.) If the sticks are

lashing these arches. Then. four or five sticks
are set up on each side of these arches, so that
a system of arches is formed at right angles to
the first. (See Pl VII, B.) These sticks are

Stefﬁﬁsson, Vilhjilmur, My life among the Eskimo, New

York, 1913. See also Am. Geog. Soc. Bull,, volumes for 1908
to 1913.
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then lashed to the first arches, as shown in
Plate VII, ¢." The lashing is most conveni-
ently done by doubling a stout piece of cord
about 15 feet long. A slipknot in the bight of
the cord is placed over the central part of an
arch, and the side sticks are lashed from the
center outward, using each end of the cord.
Next, a new arch is placed outside and parallel
to each of the first arches, and lashed to the
cross sticks in the manner described above.
(See PL. VII, D.) Sixteen to eighteen sticks,
weighing about 20 pounds, are sufficient for a
tent 9 feet in diameter.

‘T'he floor plan of the.tent need not be round
for the sticks may be erected to form an oval
or a nearly rectangular tent. ‘

The ordinary cover used is of boat drill, but
the writer has used silk and closely woven tent
stuff and finds them’préeferable. For a tent 9
feet in diameter a sheet of cloth 15 feet square
" will be required. Such a cover of boat drill
‘weighs when dry about 10 pounds, but as a
great deal of frost forms in this cloth the
weight after a few days of use approaches 20
pounds: for each cover. The total weight of
" the tent is thus about 60 pounds.
tent stuff is used each cover may weigh no more
than 5 pounds, and as it is of tight weave only

2 or 3 pounds of frost will adhere to it. Such

a tent will weigh when in use about 35 pounds.
When the covers are in place over the frame
“the loose cloth at the corners and the trailing
edges all around are folded under the edge of
the tent. Then soft snow is shoveled around
the margin of the tent to a thickness of about a
foot and well tamped down. This snow will
quickly harden and hold the cloth in place
against severe winds. The completed tent is
shown in Plate VIII, B (p. 24).

A doorway may be cut in one side of the tent
between two sticks, and the cloth brought
around the sticks and lashed inside of the tent.
A bearskin door is then arranged so that it
falls down over the doorway and is supported

* by the two arch sticks on each side.

inside of the covers and fastened to the frame-
work of the tent. The bearskin, with fur in-
side, by its own weight will completely close
the doorway. : :

A simpler method of- enterlntr the tent is not
to cut the cloth but to leave the covers free

\

Where light

Two lash--
ings from the top of the skin are brought up -
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from the snow at one place, so that they may
be lifted from the ground. The loose cloth
may be weighed down inside the tent with any
convenient object,

‘The writer does not recall the minimum'time
necessary for erecting such a tent in winter.
With one assistant the ordinary time to put up
the tent and start the fire in the camp stove
was 45 minutes, but frequently it has been done
in half an hour when there was need for haste.
In summer, with three assistants, this tent was
put up in 7 minutes. Five persons sleeping in
a well-made camp of this kind will keep the
temperature in the tent as much as 50° F.
above that of the air outside in calm weather.

The writer has tried conical and square
pyramidal tents, consisting of two thicknesses
of cloth supported by a central pole. The walls

‘were about 2% feet high and the roof about the

same. The inner tent was suspended so that
it did not touch the outer one. This tent was
light and warm, but it was unsafe unless sur-
roundéd by a wall of snow blocks which came
to the projecting eaves of the roof. It usually
took an hour to get the tent ready for oc-
cupancy: - :

Where there is wood, as there is nearly every-

‘where on the north shore of Alaska, a small
sheet-iron camp stove is set up in one corner

of the tent. The airinlet should be in the door
of the stove to give the air better access to the
center of the fire. The stovepipe need not be
more than 3 inches in diameter. It should
project above the highest part of the tent. It
is advisable to have it made in one length
of rather heavy iron so that it will not become
bent in transportation: The ordinary thin
jointed stovepipes are frequently so bent that
it-is difficult to join them even with.bare hands.
There should be a damper to control the draft
during gales' A slot may be cut halfway
thr ough the plpe and a disk of iron inserted as
far as is necessary. '
The writer is unable to describe the method
of constructing the domed snow houses that
are used by the Eskimos in Canada and Green-
land. In Alaska the natives do not seem to
have ever made them in that shape.” Before
the introduction of tents both the natives and
the white men slept in rectangular snow houses.

“The prospector Ned Arey, who-had been in the

country for 25 years, described the process of
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erecting these houses, so that the writer was
able to construct the single snow house that
emergency required. He had previously seen
only one such house, which a native had built
for use in trapping.

In building such a house a rectangular pit
is cut out of snow of the proper degree-of hard-
ness. It is not possible' to make the house
very wide, but it may be as long as is desired.
The maximum width seems to be 7 or 8 feet.
The blocks sawed from the pit are set up
around the edge of the pit, so that an inwardly
sloping wall about 13 feet high is formed. A

_gabled roof is then formed over the pit by
means of large slabs of snow cut to the re-
quired length. This roof may be built by a
single workman, if the first slab is propped
.at the proper angle by a gun or other article
of camp gear. When the second slab.is in
place, half of it may be-cut away so as to leave
a support for the third slab. Each new slab
will then be supported by half of the previous
one. When the roof is complete the gables are
trimmed to a slope so- that the ends may be

closed by tilted slabs. The cracks are then filled,

with soft snow, a hole is cut for a door, and the
house is complete. '

A makeshift camp may be made by build-
ing a wall of snow blocks and covering the
top with a sled cover. Such a camp was used
while occupying an inland station at a time

" when there were not enough dogs to haul the

more comfortable tent.

The most comfortable form of covering at
night is a sleeping bag made of winter caribou
skin or, better yet, of mountain-sheep skin,
“with the hair .inside. The sheepskin bags
used by the writer weighed only 9 or 10 pounds,
but in well-constructed camps he was always
warm. The bag should be equal in length to
the occupant, so that there will be plenty of
slack to fold' around the shoulders. The
leather must be as soft as chamois skin, else it
will not fit snugly. It is well to have the
mouth of the bag sufficiently wide to allow
the occupant to sit on the fur while undressing.
The bag should taper toward the bottom, which
should be circular. Some protection is re-
quired between the ground and the sleep-
ing bag, else the bag will become wet, even
upon snow. A caribou skin laid with the fur

down answers this purpose, and it adds greatly-
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‘to the warmth of the occupant. The clothing

must be removed before entering the sleeping
bag, for otherwise moisture will be carried in,
especially when woolen clothes are worn, which
are charged with frost. In Franz Josef Land,
where everyone wore woolen clothes and slept
with them on, in a short time the bags became
very damp. After a week or two it was pos-
sible to squeeze water out of the fur, when it
was thawed by the heat of the body. In
Alaska, when the clothes were removed at

night, the bags never became.damp in the

slightest degree, so that a refreshing sleep was.
always possible. Only once, when the ther-
mometer was at —50° F., were the writer’s feet
cold.

An extended description of camp construc-

tion under the various conditions that arise . .

would ‘take-up too much space in a scientific
report, but a' few notes may be helpful. Where
possible, pitch the tent on snow that is soft
enough to allow the heel to sink into it a couple
of inches. -. Hard snow is porous and cold, and
softer snow is apt to get into the camp gear.

.On account of the stove it is convenient to dig

a pit to the ground near the door of the tent,

. but the sleeping gear should always be spread

upon soft snow. All kinds of bare ground
are cold, especially gravel, which lets the cold
air pass through from the outside. If snow
blocks are cut out so as to set the tent up in a
pit for safety, then soft snow should be shoveled
in for the bed, and snow should also be tamped
around the edges of the pit to fill any spaces
under the crust through which .cold air may
enter. A log of driftwood placed at the foot
of the bedding keeps away the water from the
snow which is melted by the stove. . A flooring -
of pieces of driftwood between this log and the
door soon becomes dry and adds greatly to the
comfort of the tent. If the tentis pitched on
top of the snow, the stove may be supported
by sticks under each end. A deep hole will
be melted under the stove, but if the hole is
filled with firewood it will not expand beyond
convenient limits for a couple of days.

~ Warmth and comfort are increased by build-
ing an alleyway of snow blocks in front of the
door. At night the alley may be closed with
a snow block or a piece of cloth and the floor
of the tent will.be warmer. If bad weather is
expected, a wall of snow blocks should be set
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up around the tent for protection. * If they are’

set' close to the.tent; the snow will drift.in be-
tween the tent and the blocks; this does not
disturb a willow-stick tent, though it might
‘break down an ordinary tent.- If the wall of
snow blocks’is set up at a distance equal to the
height of the tent, little snow will:lodge in the
.circle, so that the dogs may sleep there in com-
fort, and the firewood: may be stored.there..
The door of the tent should be at right angles
to the wind, because a snowdrift forms over
the lee side of the tent. When a native ex-
pects to remain some time at one camp, he may
build a snow -wall higher than.-the tent and
roof it over with snow blocks supported by

driftwood. A slab of ice in the top admits.

light. Such a camp, with a good alleyway, is
so warm- that water will not freeze..in it. at
night, and after a day or S0 when the snow
blocks have become frozen, it is safe in a hurri-
.cane. . . v -

DOG SLEDS, :

The dog sled should have a bed about: 10
inches from tle ground; and rails should run
from bow to stern severql inches above the bed
The bow of the sled should. have a gradual rise
. from' the:ground. for ease-in_overriding high
snowdrifts. or “other ‘obstructions. A .steering

bar at.a.convenient height above the stern is

desirable, not only for:guiding the: sled but
also for carrying the sled“bag.and other.small
items. - Pliability is a great factor in:the. ease
with. which a sled may be drawn.” A rigid
sled will plow through ineqalities in‘the snow,
but.a :pliable sled Wlll bend with the. 1rregu-
larities.

~-A-sled made with boards set on edge for run- |-

ners is very strong, but on account of its rigid-
ity it..does not hfml so easily as one with an
open framework. The ordinary construction
consists of stanchions set into a square runner.
Crosshars are imortised into" these stanchions
and slats are fastened to the crossbars to form
the bed of the sled. = A 10-foot sled of this con-
struction, with a framework of oak or hickory
about 1} inches square, if shod with steel one-
sixteenth of an inch thick, will weigh about 75
pounds. A load of 750 pounds may be safely
carried over very bad.roads. . -

After the first year the writer constructed
his own sleds and felt well- satisfied with them,
but when he saw the utility of the Nome sleds

| steel.

THE CANNING RIVER REGION, NORTHERN ALASKA.

‘that were brought in By the Canadian’ Arctic

Expedition all others-seemed crude in comi-
parison.  For 10 or 15 years skilled carpenters
at-Nome have vied in producing a sled which

‘can stand the tests to which they are constantly

put. There is no doubt that they have suc-
ceeded in turning out a-sled which is by far
the best in the World Weight for weight they
will carry more load, haul more easily, and
last longer than any other sleds. On his last
remarkable trip Stefinsson took a single Nome
sled weighing 180" pounds. This sled was .
loaded with about 1200 pounds of gear and

_was taken with ease over rough ice, amidst
“which several sleds of other design and carry-
ing lighter loads were quickly broken.

'Mild steel is considered the best shoeing
for ordinary use. In travel for a long distance
over salty sea ice a sled shod with ivory is said
to run much more easily than one shod with
If ivory is used the runners must be
rigid, or else the shoeing will be broken. The
Eskimo formerly used the hard jawbone of
the bowhead whale for shoeing, but this is not
as good as steel. The Nansen sleds, which .
were used the first year, have wide wooden
runners. On dry snow these go easily, but on .
salty ice they are almost immovable. Some of
them’ were shod with a thin alloy, which. gave
less friction on the salty ice, but the metal was
S0 soft that it was torn by the first sharp caks
of ice that was struck by the sled. Nansen ob-
jected to steel ori account of its rusting. The
same objection would apply to its use for most
other purposes. A steel-shod sled that was
left Wlt-h the runners on the ground for a
month 1n the spring ran easily after a few
hundred yards, and after half a mile no rust

was noticed in the tracks.

Where the route lies over cold, dry snow
all kinds of sled shoeing offer con51der‘1ble re-
sistance, but this resistance can.be greatly re-
duced by icing the runner.. Here, again, a
rigid sled is preferable, for the ice will break

,oﬁ' from the shoelng of a pliable sled. It is -
~1nconven1ent to ice steel shoeing, but bone,

ivory, or wood may be iced by filling the palm
of the hand with water and passing it along
each runner of a tilted sled. The natives take
a mouthful of snow, and when it has melted
use this water. (See Pl. VIII, A.) Such an
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icing is doné in-a few minutes and lasts per-
]mps an hour:- : '

'The writer made some rough. e\peuments as
to the relative coeflicient of friction - between
steel shoeing and the. same runners iced. The
sled was about-6 feet long and shod with run-
ners 13 -inches wide, w lnch ‘were somewhadt
roughened by rusting. The traction was
measured on common spring scales. The icing
was formed by pouring water on the runners,
and it was not smoothed down by hauling the
sled some distance before the measurements
were made. The plotted tractions for differ-
ent loads, the heaviest 350 pounds, ran in a
straight line, and the resistance of the iced
runners was about six-tenths of the bare steel
runners. A load.of 300 pounds required a
traction of 44 pounds with- steel runners and
28 pounds with iced runners.-

DOG, HARNESS.

The simplest harness is that used by the
Eskimo, which consists of two sealskin straps
that run from the dog’s hips along the back
to the shoulders, w here, they are sewn together.
They then pass on each side of the neck and
are crossed at the chest where they are again
sewn together.

body and séwn to the back straps over the
hips. A single trace a few feet long leads

to the towline along which the dogs are fas-

tened. " This harness is easily shpped on and
off, but the straps are apt to cut the dog’s
shoulders.
of being edible.

A bettor harness consists of a pliable .cir-

cular collar of cloth with a single strap of web-
bing leading: from the top of the collar to the
doo 5 hips. Two other straps lead from' the
bottom of the collar between the front legs
and around the body and join above at the
hips.
in the sealskin harness.

It is obvious that in this simple harness the
dog can not pull to advantage. At Nome they
fit a padded leather collar to each dog. Tugs
lead from each side of the collar to a single-
tree behind the dog, and the trace is fastened
to the singletree. The tugs are kept in position
by a loop wlnch passes over the back-of the dog
and -snaps together under his belly.

They are then brought inside
of the front legs and around each side of the

The sealskin has the d1swdvantqge'

The trace is fastened. above the hips as-.

25

The -Alaskan Eskimo hitch their dogs: in a
single line along a central towline, but this-is
an awkward arrangement. when there are many
dogs. At Nome the dogs are hitched in pairs
with' traces about 3 feet long. A short line
leads from each dog’s collar to the towline, so
that they are kept in place. In many places
in the interior, where the trails are narrow, the
dogs are lntched tandem, between two:long
towlines. The Greenland Eskimo hitch each
dog to the sled with a long trace, so that they
are spread in fan shape. The leader is allowcd
a longer trace than the others.

In all these arrangements it is best to hltch
the dogs up with snap hooks. The hooks that
close with a flat spring are most convenient,
but they are very easily broken. Those that
close by means of a sliding rod are stronger, but
are apt to be clogged by frost. -

‘Where the trail is good and- the dogs are
well trained the tandem method is very good,

-but when one must use the average Eskimo dog

it is sometimes difficult to untangle them after
each halt. The same objection applies in less
degree to the Nome method. In the method
used by the Alaskan Eskimos there is the least
difficulty ; in the method used in Greenland the
snarling of traces is a constant annoyance.
Where the trail is crooked, any method in
which the dogs are strung out is objectionable,
for the head dogs will. pull the rear ones
against obstructions when going around bends.
If 2 hummock is encountered, the rear dogs in
the tandem may be pulled to the ground as
they mount over it.
The writer has tried all these methods of
hitching dogs and prefers that of Nome for
ordinary travel. Over rough ice he finds the

‘fan-shaped system to be preferable, because

each dog is free to pick his own path.

FIELD EQUIPMENT FOR SUMMER,

CAMP GEAR.

As the conditions in Arctic Alaska.in sum-
mer are similar to those in regions that have
milder climates, no special outfit is needed. A
tent for-the inland should be of light weight
and mosquito-proof. The door may be a circu-
lar hole in the front of the tent that has a

| sufficient width of cloth sewn around the edges
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so that it may be gathered together at the cen-
ter and tied. A cord run through rings
around the edges of the loose cloth is con-
venient. It is better not to have any door at
all but to crawl under the wall of the tent.
On the coast, where transportation is by boat,
a heavier tent may be used. Here a camp stove
is necessary for comfort during cold gales.

DOG PACKSADDI.ES.

In traversing the mterlor, if canoes can not
be used, it is necessary to pack the outﬁt and
. for this work the natives make use of thelr
-dogs. A very simple packsaddle may be made
by cutting a sealskin float halfway across the
middle. The float is then bent over the dog’s
back and has an open pocket on each side. A
strap is sewn at the front to go around the
dog’s neck and two short straps are sewn on
the under side of the saddle, so that they may
be tied under the dog’s belly.
A good dog will pack half his weight all
: day, but he does not enjoy it. Dogs which
were eager in a sled harness would slink
- away when the packsaddles were brought out.
The saddles chafe them on the elbows, till they
become raw or bleed. If there is a wrinkle
in the material, the dog’s back will become
sore. 'The extra weight is also apt to- make
~ the animal footsore.
some native dogs loaded at the breaking up
- of an Eskimo camp. Pots and even tent poles
are lashed to the packs to be dragged through
the brush as best they may.

" BOATS.

A river canoe of the Peterboro type is not
suitable for travel along the coast. Even in
the lagoons the waves are often sufficient to
* swamp such craft. The Eskimo. skin canoe,
the umiak, is seaworthy, and its shallow draft,
together with its carrying capacity and light
weight, make it especially adapted for use
along shore. Two men can haul a 30-foot
canoe out on the beach, or even one man, by

taking it on brmdmde, ‘end by end. These
canoes sail well with the wind aft of the beam,
but as they are without keel or centerboard
they can not beat against the wind.

Many of the natives possess whaleboats,
which they have bought from the ships.

Plate IX (p. 25) shows

These
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boats, about 30 feet long, are swift, even when
close-hauled, and they can navigate in almost
any weather, but their weight and draft of 13-
feet make them unfitted for coastal travel
where many camps are made. As a rule they
are anchored out while the party is in camp.
Where a safe harbor-is found, there is of course
no danger in this, but boats anchored in ex-
posed positions have often been broken by
drifting ice or driven up on the beach by gales.

The best form of open boat for use along the
north shore of Alaska is a dory with a center-
board. These boats have great carrying ca-
pacity with shallow draft. They are speedy
with.leading winds; they can make fair prog-
ress when beating against the wind; and they

.are acknowledged to be among the best in sea-

worthiness. They can be beached in a heavy
surf, and as they are flat bottomed they may
be brouoht broadside to the beach for ease in
loading and unloading. They are so light that
they may be easily hauled out. The writer,
unaided, put his 27-foot dory up on the beach.
A whaleboat of half the capamty requires half.
a dozen men. ‘
Small motor boats would plobably be useful
for trips between known harbors, but for. gen-
eral exploratory. service the writer does not
think them suitable. They draw too much

 water and are so heavy as to be difficult to haul
.out. They can not sail, nor land in a surf, so

that any engine troubles may bring disaster.
No boat should be used in the Arctic regions
which can not be relied upon to make the land
in offshore gales. Sooner or later a helpless

-motor boat will bring up against the ice pack

and be wrecked,

if it is not previously
swamped. '

'~ FOOD.

Fresh meat of some kind may be obtained in

-the country, so that it is not necessary to bring

in canned or preserved meats, except bacon
and ‘salt pork. The appetite usually’ calls
for an increased amount of fat in the diet, and
as the seal and whale oil of the country is
distasteful to most white men it is advisable
to bring in plenty of butter, bacon, and salt
pork. Oleomargarine does not- deteriorate as
butter does, and though it may not be as pal-
atable  as freshly made butter, it is probably
better than most of the butter that reaches
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northern Alaska. The writer used it for two
or three years, with satisfaction. Bacon should
be sealed from moisture, else it will spoil.
Bacon that was double-smoked and packed in
salt was always slightly tainted by the time
it reached headquarters. The Canadian Arctic
Expedition brought in a well-known brand of

bacon which was incased in an air-tight com-. }

pound. This bacon was delicious a year after
jt entered the country. Salt pork may be
carried in the dry form known as “salt sides”
or it may come in brine. - As the fat is the
part desired, the lean meat should be excluded.

Flour is not easily damaged by the elements,

so it may be stored under canvas upon a rack.
Sugar, of course, needs protection. Cornmeal,
oatmeal, and most of such foodstuffs are
spoiled by dampness. A very slight wetting
will cause fermentation and subsequent mold,
so that a whole sack is ruined.
: The unsweetened form of condensed milk
is curdled by freezing. It is said that the
spoiled milk may be improved by warming it
and stirring it with an egg beater, but the
writer had no success in this. After several
freezings the milk will be reduced to a mass
of curdles with only a few-drops.of fluid,
which, however, may be used in cooking.
Dried milk is a very good form.

There are several methods by which it is
said that frozen potatoes may be made pala-
table, but in the writer’s experience all of them
fail to remove the sweetish taste. Dried Aus-
tralian onions do not seem to lose flavor by
freezing, ‘and they are much relished. It is

said at Nome that all sorts of canned fruits
are d.mm‘tged by being frozen. Where unfrozen
fruit is at hand for comparison, the difference
may be apparent, but it was not apparent to
the writer where all the fruit had been frozen.
Tomatoes become watery, but the flavor seems
unimpaired.

There are brands of dried fru1ts on the mar-
ket which rival fresh fruit in flavor. Rhubarb
and cranberries put up in air-tight tins will
keep their flavor indefinitely. -Many people
use evaporated potatoes and onions, but the
writer prefers.rice to the former and dried
onions to the latter. Evaporated eggs are on
the market but are not palatable. They may
be of use in cooking. ‘
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CLOTHING FOR WINTER.
On the Baldwin-Ziegler expedition the
writer wore woolen clothes,. and as his vitality -

was strong’ he managed to keep warm after a
fashion. Nansen has expressed the opinion

‘that fur clothes are too warm, and this opinion

has been accepted as final by many explorers
who have not had an opportunity to study the
question independently.’

A vigorous man may be comfortable during
the winter in woolen clothes while in action,
but the minute he stops to rest he will become
chilled. As his circulation must be good, he
will perspire when he is in action. This mois-
ture penetrates through the pores of his clothes
until it comes near the outside, where it is con-
densed as frost.. Thus the clothes become stiff
and heavy unless there are means of drying
them frequently. The weight of the clothes is
great to begin with, and they become un\v1e1dy
when the frost accumulates.

According to the writer’s experience on the
Baldwin expedition, when living at headquar-
ters, where it was possible to dry out every
night and to refresh himself by a warm night’s
rest, woolen clothes were sufficiently warm for
outdoor work. If he became chilled from in-
action, a short run would bring a glow of
warmth. -There was always the consciousness,
however, that if he should .become lost he
would freeze to death as soon as he became too
tired to keep on his feet. On extended sled
trips the constant drain on the vitality was
such that he could not become really warm
even by running. In returning: to camp with
empty sled after having hauled provisions to
an advanced depot, if he was too tired to run
with the dogs but rode on the sled, his legs
would often be so cold as to ache.

With good fur clothes he has hardly ever
felt the slightest sensation of cold in the sever-
est weather. At first the clothes are uncom-
fortably warm, so that one perspires freely, but
after a few months the skin becomes accus-
tomed to the heat, so that a man in good’
physical training will perspire much less than
when dressed in woolen clothes. At first the
fur stockings which the writer wore were soak-
ing wet from a single day’s travel, but after
several years’ experience his stockings would
be comfortably dry even after three days.
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On the upper part of the body a light fawn-
skin shirt is worn with the fur next to the
body. A similar shirt is worn over this one,
with the fur outside. When the snow is drift-
ing, a light silk or cotton shirt is worn. over
all, to keep the snow out of the clothes. The
writer preferred to wear a sleeveless woolen

undershirt next to-the skin, but this is objected.

to by others. Between the body and the inside
fur shirt there should be nothing which will
keep the bodily heat away from the fur.

These fur shirts are furnished with hoods
which fit tightly around the face.  There is
usually a fringe of long fur, such as wolverine

or wolfskin, around the opening to the hood..

This fringe is supposed to keep the wind from
the face, but fashion is one of the chief reasons
for this decoration. These shirts are not open
in front but are slipped on over the head and

they are made full, so that they fall outside

of the breeches, about halfway to the knees.
In cold weather shirts are confined to the waist
" by a belt, but when the wearer is warm from
. exercise the belt is taken off. This allows the

cold dry air to circulate inside of the clothes,
. so that the body is cooled off. The dampness
of the body is carried off by the dry air, so
that there is no trouble from moisture, except
perhaps at the shoulders, where the air.does
In winter, after a day’s travel,
the fur on the inside shirt is so dry as to sparkle
with electricity. The dryness persists chiefly

because the outer shirt keeps the inner one so

warm that no frost is formed. The damp air
can not penetrate the leather to any extent, and
o it does not reach w1th1n the influence of the
. cold. o
The - sleeves of both  fur shirts should: be
large enough to allow the arms to be drawn
inside, to warm them next to the body. This
freedom of movement may save the hands from
being frozen when a mitten is lost, and when
-the wearer is out in a blizzard it adds greatly
to his comfort.

The inside shirt should be preferably of
caribou fawn skin, with the hair not much
‘over half an inch long. The weight should
be 2% to 3 pounds, and the leather should be as
soft as chamois skin. The outer shirt may be
heavier, if short-haired skins are not available.

The skin of Dall’s mountain sheep is better |.

than that of caribou, as it is lighter and more

1 -

THE CANNING RIVER' REGION,  NORTHERN " ALASKA.

durable. Two fur shirts W111 suffice for- each
winter, but-toward sprmg they become some-
what worn. :

A skull cap of some’ warm matenml worn
inside of the fur hoods, is almost necessary in
¢rder to keep the forehead warm.

The fur breeches are preferably of short-
haired adult caribou, and they may be either
full length or reach below the -knees. For
cither length a puckering string i$ necessary
to keep them in place over the stockings. The

‘belt may be inserted through slits -in the

leather. The breeches are worn with the fur
next to the body.. For the sake of cleanliness,
light cotton. breeches may be worn outside.
A second pair of breeches with fur outside
would keep the clothing drier, but these would
be cumbersome. The heat of the body keeps
the fur dry, but frost condenses against the
leather. In a warm place this frost melts and
wets the leather, but it quickly dries out.

The fur stockings are -of knee length or
shorter, according to the length of the breeches.
They may be of caribou or sheep skin, prefer-
ably short-haired, but if the hair is too long it
may be clipped short with scissors. Like the
other - garments, they are worn fur inside.
Light woolen or cotton socks may be worn next
to the foot, as the fur can not easily be washed.
It is necessary to put in a new fur sole-when the
old one becomes matted. The stockings run-up
under the breeches .and are securely fastened
by the puckering string, which keeps damp air
from éscaping to deposit frost against the boot-
leg. In very cold weather a person with ten-
der feet may wear a slipper of thin fur, large
enough to be drawn over the stockings.

The boots come to-the knee and fasten with
draw strings. IFor travel inland, where the
snow is dry, the best boot has soles of bull
caribou ‘and uppers made from caribou legs.
The soles are worn hair inside; the uppers may’
have the hair either in or out. For travel
over sea ice, which is usually salty, soles of
the hide of the bearded seal are the best which"
can be obtained -in the .country. Insoles of
some kind must be worn for warmth and dry-
ness. These insoles may be made of several:
thicknesses of blanket sewn together into shape
or be made of grass or shredded rope. ,

A complete suit of such furs should weigh
11 or 12 pounds and should be warm enough



EQUIPMENT.

to enable the wearer to weather the severest
storms. It is possible to sit out all night with
no more discomfort than can be relieved by
occasionally
feet- a bit. With woolen clothes, the loss of
heat seems to make the wearer sleepy, and if
he is unable to keep. awake he may be frozen
to death. With fur clothes this sleepiness does
not seem to come; at least the writer has never
heard of it. The natives who are sometimes
forced by the weather to stay out all night sit
down, pull their arms inside of their clothes,
and doze away until morning. If the wind
is drifting the snow, they may make a small
_snow house wjth their hunting knives.

CLOTHING FOR SUMMER.

The ordinary clothes of milder climates are
suitable for summer wear. It is advisable,
however, to take along an old fur coat for
warmth in camp or during long boat trips, be-
cause after wearing fur clothes one is easily
chilled.

The Eskimo water boot is one of the. best
known to’ the writer.. It is more waterproof
than anything else except the rubber boot and
is very light. Sufficient stockings may be worn
to keep the feet warm. Insoles are necessary
for both warmth and dryness. The only ob-
jection to these boots is that the soles wear out
in about a month unless patches are sewn on.
" To make a water-tight patch is difficult, so that
work is usually left to the native women. The
boots ordinarily on sale in settlements like
Nome are made of poor leather and go to pieces
in a short time. The best soles are made from
the skins of the native canoes. These skins

“have been well cured, so that soles made from
them will not shrlnk or quickly lose their |’

shape. Bearded seal skins are considered the
best, though white whale is locally used. The
boots from Bering Sea are mostly made of
walrus hide, but this materlal does not make
a good sole.

MISCELLANEOUS ITEMS,"

Guns should have powerful action and be
-easily cleanable. - All grease should be removed
from the works when cold weather sets in and
the gun should be left outside the house. If a

getting up and stamping one’s’
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gun is carried inside it becomes at once heavily
coated with frost, which melts and runs into
the works. If the gun should be taken out-
doors before this- moisture is removed the
freezing will clog the action. After the lubri-
cation has been removed the action is very stiff,
Automatic guns are nearly useless under these
conditions. The standard rifles that are sold
in the United States are used by the Eskimos,
who find them satisfactory. Some of the
higher priced foreign rifles were brought in
by the Canadian expedition, and their simple -
mechanism was an advantage. It is'not good
economy to pay a high price for a rifle or shog-
gun which is subjected to such hard usage in a
damp climate.

For the north shore of Alaska gill nets of
2%-inch mesh and 5 or 6 feet deep by 100 feet
long are an important part of the outfit.
Seines would be useful on some of the rivers,
but gill nets will serve the purpose. Ordinary’
woodworking tools should form a part of the
outfit. For iron work there should be an
abundance of files, hack-saw blades, and drills.
The combination of vise, anvil, and bench drill,
which is on the market, would.be a valuable
addition. Where there is work to be done on
engines a much more complete outfit is neces-
sary, but the tools mentioned above will suffice
for the ordinary iron work.

For cutting snow blocks an ordinary ripsaw
with large teeth which have been given a
strong set is very efficient. For trimming the
cut blocks a 12-inch butcher knife is best used.
In constructing a comfortable camp there is
much snow Work, so that these tools should be
included in the sled load. An iron miner’s
shovel is also useful in making camp on hard
snow. -

SCIENTIFIC EQUIPMENT.

Astronomical instruments.—During the first
two seasons latitude and time were obtained by
means of a small altazimuth, made by Gaert-
ner & Co., of Chicago. The 6-inch horizontal
circle was read by verniers to 30"”; the 5-inch
vertical circle by micrometer mlcroscopes di-
rectly to 10" and by estimation to 1/, After

-some practice the latitude observations showed

a probable error of +1.8" for a set of four
pointings, two direct and two reversed. As
the vertical circle was fixed the graduation
errors could not be eliminated.
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During these two years occultations were ob-
served through a 2-inch Bausch & Lomb prism
telescope.
caused so much diffused light that they were
taken out and the-image viewed directly.

The observations during the first winter
were timed by a sidereal watch, compared be-
fore and after with the ship’s chronometer.
The same chronometer, regulated by sidereal
time, was used in the observatory during the
second winter.

On the . writer’s return to. c1v1hzat10n “in
1908-9 a special universal instrument was
made for him by Gaertner & Co. The base
was circular and split, so that the upper half
would revolve around the lower. Firm clamps
held it at any desired position. A telescope of

the broken type carried a 2-inch lens of 12-

inch focal length. There was not time to have
a lens ground to suit the instrument, so that of
the Bausch & Lomb telescope was used. This
. lens, even when stopped down to 1 inch, gave
such faulty images that it was taken out and
* the lens of the theodolite, a 1}-inch lens by Pet-
titdidier, was cemented into the seat. 'The
eyepiece of the micrometer had a value for one
turn of about 17 0””; the lever, for each division,
a value of about 3” _

With this instrument the probable error of
an observation for latitude upon a single pair
of stars, was about =0.6"". In observations
for time on sets of four to eight stars the error
was from =+0.16"" to +0.04"". A single azi-
muth set of four pointings on star and mark,
in both direct and reversed positions, gave an
error of about +1.5"".. )

A Negus break-circuit sidereal chronometer

and a small chronograph made by Gaertner

& Co. were also purchased in 1908-9. This
chronograph ran at a rate of about 1 centi-

meter a second. An excellent 3-inch telescope

by Pettitdidier completed the new astronomical
‘equipment. .
The observatory was merely an open-topped
shélter, built of boxes and snow blocks.
Geodetic instruments—During the first two
years the altazimuth -was used for determining

horizontal directions, but the results were of a.

"low grade of accuracy. A new horizontal cir-
~ cle was fitted to the instrument in 1908-9. This
circle was 8 inches in diameter and was read
by two verniers. to 10”’. ' '

The reflections from the prisms-

‘simple ruler with folding sights.
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An instrument for carrying a micrometric
stadia traverse was designed and constructed
by Gaertner & Co. The. telescope had a focal
length of 12 inches and the micrometer a value.
for one turn of about 170”’. Both the vertical
and horizontal circles were read by verniers to.
1’. This instrument was mounted on a tripod.
with a Johnson hLiead. ‘ 4

The writer decided to control the topog-
raphy by triangulation rather than by traverse,
so he constructed a more powerful instrument
by combining the altazimuth and the traverse
instrument: The broken: telescope of the alt-
azimuth . was unsuited for good work, so the
wyes of this instrument were sawed off and.
those of the traverse instrument were lashed.
in their place with wire. To obviate the diffi-
culty of adjusting ‘disarranged verniers in the .
field, the micrometer microscopes of the 5-inch
vertical circle were fitted to the 8-inch hori-
zontal circle with wire lashings. The theodo-

lite thus constructed gave satisfactory results,

with careful handling. The weakest point lay
in the instability of the microscopes.

Topographic instruments—A small plane
table with telescopic alidade, made by Gaert-
ner & Co., was carried on the first-field trip.
This instrument proved to be too. heavy to
carry in addition to.the share of the camp
equipment and food that fell to the observer..
Thereafter a light board mounted upon photo-
graphic tripod was used. The alidade was a.
During the.
second trip to the region Mr. Brooks, of the. -
United States Geological Survey, loaned the:
writer a stenometer. This instrument con-
sisted of a prism monocular with a split objec-
tive whose halves were moved by a micrometer..
Distances could be carried by this light instru-
ment with sufficient accuracy for the scale of -
the map. Where traverses were paced, the.
steps were recorded by pedometers. Those.
possessed by the writer were of poor design, for
although the units were easily determined, the. -
hundred marks were so. close together that a.
slight amount of lost motion 1ntroduced con-
fusion in the readings.

Several azimuth surveying compasses were.

‘included in the outfit, but they were never used

in detailed work.. A very few bearings were.
taken with an ordinary pocket compass while
making the sketch maps of the coast. .Orien-
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tation in this class of work was usually deter-
mined by the direction of the snowdrifts.
Miscellancous instruments.—Capt. Mikkel-
“sen securéd a light sounding machine in Den-
mark.
pounds -it could reach depths of nearly 700
meters. In the meteorologic outfit there were
the ordinary thermometers and aneroids. Dur-
ing the first year, when systematic observa-
tions were taken, there was no anemometer.
In 1909 the writer secured an instrument of
the windmill type for measuring velocities for
short periods. This instrument was used only
during exceptionally high winds as a check
against overestimation of the velocity.

“Notes on observing in cold weather—In
manipulating instruments it is necessary to
use bare fingers, and therefore all adjusting
screws should be insulated. If the instruments
are made to order it is well to have the heads
of the adjusting screws made of fiber, but
metal heads can be wrapped with surgeon’s
tape, which will serve the purpose. After
some difficulty with spider webs, which broke
or buckled in the cold, the writer had all cross
lines ruled on glass. All ordinary lubrication
must be removed from the instrument. There
may.be some lubricating compound which will
not freeze at —40°, but the writer has not
been able to find one. -

As only the end of the thumb and first finger
must be free, thin woolen mittens were used,
which protected the rest of the hand. These
mittens kept the fingers pliable for a longer
period than when the whole hand was bare.
A large pair of caribou-skin mittens were put
on over the thin mittens when the hands were
not in use. ' '

As the wood of a pencil is noticeably cold,
the pencil should be wrapped in cloth or held
_in the mouth. The notebooks are also cold

and awkward to handle, so it is well to use.

single sheets of paper fastened to a board. If
observing is done at night the fingers may be
kept pliable for a greater length of time by
holding them against the globe of the lantern.
Before a series of observations is completed
the fingers may grow too stiff to make the re-
quired adjustments, but by means of the lan-
tern they may be rendered pliable enough to
finish the set. When the hands get too cold

o

Although it weighed not over 50
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for further work the big mittens must be put
on and the arms slapped across the chest until
the hands are warmed again. It is well to let
the hands get as cold as possible during the
prelimivary adjustments, for when they are
warmed the glow lasts for some time. .

If possible, the observations should be broken
up into brief units, so that the hands may be

‘warmed without disturbing the sequence. In

observations for azimuth the hands are warmed
while the striding level is becoming steady, and
in observations for latitude and time there are
intervals of waiting for stars to come into po-
sition. In observing horizontal directions
with a theodolite there is no natural pause, ex-
cept at the end of each set of direct and re-
versed measurements. However, continuous
observations can be made by using alternate
hands and by keeping one fur mitten on all
the timé. The telescope is pointed with the
left hand. Then the warm fur mitten is
shifted to that hand and the microscopes are
set with the right hand. The recording is also
done with that hand. When the set is finished
the hands may be thoroughly warmed before
commencing the next.set.

The observatory need be no .more than an

open-topped shelter for protection from the

wind. If this shelter is away from all build-

‘ings which may disturb the air currents, hardly

any snow will lodge inside, even. when the air.
is full of drifting snow for a hundred feet or
more. During a whole winter not more than
a few inches will accumulate inside the shelter,
so that the instrument, if well covered, may be
left in the observatory during the period of
observations. - ‘

If bull’s-eye lanterns are used for ilumi-
nating the telescope ‘and azimuth mark, the

heavy oils will freeze, so kerosene must be used.

As the lamp warms up, the flame will rise and
smoke the globe or melt the solder, unless it is
watched. If the lamp is turned very low at
the start, there will be the least difficulty. For.
all but exceptional temperatures ordinary

‘brands of kerosene will burn in a lantern, but

sometimes the oil becomes too stiff to flow, so

‘that the lantern goes out. If the oil reservoir

were wrapped with cloth, this accident would

Jprobably not happen.
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CONSTRUCTION OF THE MAPS.

. Before going into the Alaskan field the
writer had had a little experience in explora-
tory mapping in Franz Josef Land. This ex-
perience was of use in making the sketch maps
of the north shore of Alaska, but for the large-
scale detailed map the whole subject had to be
mastered from the beginning. Therefore not
so much work was accomplished as an experi-
enced man might have done in the same time.

While investigating the geology of the in-
terior, a map was constructéd as a base on
which to plot the distribution of the forma-
tions. An area about 70 miles square is shown
on this map (PL I, in pocket), on which the
major details are drawn as well as the experi-
ence of the writer would allow.

As a survey of the coast line would be of
great use to navigation, it was decided to de-
vote the chief attention to this work.

The area under investigation occupies an
isolated position, so that all the elements which
enter into the construction of a map had to be
determined. Astronomical observations were
made for the latitude and longitude of the in-
itial'station and for the azimuth of one of the
lines. Then a triangulation was made for the
control of the topography, which was drawn
upon detached sheets as opportumty occurred.

The area mapped by the writer in the in-

terior is about 70 miles square, and the scale

is 1:250,000 or about 4 miles to 1 inch. (See

Pls. T and IL) About 150 miles of coast line

was mapped on a scale of 1:125,000, or'2 miles
to an inch (Pls. IV and V, in pocket), and
about 300 miles on a scale of 1:1,000,000, or 16
miles to an inch (Pl III, in pocket).

ASTRONOMICAL OBSERVATIONS,

Before starting on the Baldwin-Ziegler polar
expedition in 1901-2, the writer spent some
time at the office of the United States Coast
.and Geodetic Survey, where ameoeng other
things he gained experience in making ob-
servations with a transit for time. This work
consequently was not new to him when he went

to northern Alaska, but he had never pre-’

viously taken mlcrometrlc az1muth or latitude
observations.

‘not strike it.
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The 'programs for the observations were
taken from the publications of the United
States Coast and Geodetic Survey. These pro-
grams were slightly altered for the sake of
overcoming the special conditions under which
the observations were taken. The observations
for time and latitude were naturally divided
into short observing periods with rests be-
tween and so could be carried out as rapidly
in cold weather as in warm. The program
for the azimuth observations was arranged so
that the hands could be warmed while the level
was becoming quiescent.

OBSERVATIONS FOR LATITUDE.

About 55 observations for - latitude were
made upon 20 pairs of stars by the zenith-
telescope method. The pairs were selected
from the American Ephemeris and conse-
quently consisted of stars having well-deter-
mined positions. A few stars that came into
the field of the telescope during the observations
were pointed upon and later identified. and
used in the calculations. The limit of time and

 difference of declination adopted by the United

States Coast and Geodetic Survey for high-
power telescopes were extended to half an
hour in time and half a degree or more in
declination. As the-eyepiece of the writer’s
broken telescope was firmly held by the sup-

porting' Y, four pointings on each star were

made instead of only one, with an increase in
accuracy. '
~ Great care was taken to protect the latitude
level from the heat of the observer’s body. A
cardboard disk was placed in front.of the level
so that direct radiations from the face would

The reading lamp was never
brought within 4 feet of it. ‘

Field calculations were made by usmg ex- -
trapolated values given in an ephemeris of
the previous year. The final calculations were
made by Miss S. Beall, of the United States
Coast and Geodetic Survey. All the observa-
tions were calculated for a single micrometer
value, but as the writer was compelled to take
the eyepiece out several times during the period
of observations for the purpose of removing
the accumulated frost, each change introdiced
a different value. With an objective of only
12 inches focal length a very slight change in
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the position of the micrometer dlaphmgm n-
troduces a considerable change in the value
of one turn. By dividing the observations into
four groups and using four values instead of
one, the probable error was made smaller, but
the mean was unchanged.

The value used by the United States Coast
and Geodetic Survey ‘for one-half turn was
85.346’’. Those used by the . writer were
85.39777, 85.244’’, 85.211””, and 85.346"’. The
Coast. and Geodetic. Survey’s probable error
for the result is =0. 11””, and the writer’s is
+0.08"". "Tor a single observation the Coast
and Geodetic Survey gives -+=0:8""-and the
writer +0.6"". .

Below are given the results, by pairs, of the
observations, which have been corrected for
micrometer values by the writer.

PRI
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Post A is 54 meters south of pier II, the
permanent latitude station.

"The correction to the latitude of post A is
+1.8"”, which gives a deduced latitude for the
the permanent station of 70° 11 10.0”".

The difference of 2’/ between this value and
that fourid by the zenith-telescope method, is
probably due to errors in graduation of the
vertical circle of the'altazimuth. ‘ '

A few astronomical observations weré made
in other IOC‘llltleS with the altazimuth before .
it was decided to control the surveys by trl-
angulation. -

At Ned Arey’s house, in the Okpilak-Hula-
hula delta, the latitude by 16 observations on
north and south stars was found to be 70° 04’
49.2"0.8”". In the bed of the creek that en-
ters the Hulahul‘l From thé east, just north of

Observatwns for Jatitude, 0T ( A

3 Num- -

u? Name of pair.. . Eg;e‘;f 6 v o w we | we?
S T vations.

Z a -

) A e m I A ’ o

1 [\ Ursae Majoris; N Pegasl ...................... . 2170 11 12.6.[-0.6 0.36 |: 15 3.9 0. 54

2, @ Ursae'Majoris; = Pegasi.................. feenn 2 - 12.8| 0.8 0.64 (" 15[ 4.2 0. 96

3 | a Ursae Majoris; » Pevam ....................... 2 12. 2 0.2 -0:04'| "L5 3.3 | '0.06

4 | A TPauri; n Draconis 9 12. 4 0.41 0.16 8.0 112 1.28

5 | B8 Tauri; w Draconis : . 4 1223 0.3 0.09 50| 115 0.45

6|38 Dmcoms, Pollux. .. ..o, 7 11.6| 04| 0.16 35| 5.6 0. 56

7 | 8 Draconis; 60 Geminorum:.........,..... e 5 12.1 0.1 0.01 30| 63| 0.03

8146 Dmcoms 64 Geminorum.. ... i ;2 13.2 12| 144 ‘15| 438 2.16.

9|58 I)ra,coms 59-Geminorum...................... A 11.7 0.3 0.09| 0.7 1.2 0. 06
10|38 Dlacoms 65 Geminorum................... S R | 12.5 | 0.5 0.25 0.7 18 0.18
11 | 11 Ursae Mmous, oPersei... ... 4 11.8 0.2 0. 04 5.0 9.0 0.20
12 | v Ursae Minoris; & Persei. ...................%.. 6 1.6 | - 0.4 0.16 4.0 4.6.{ 0.64
13 | 11 Ursae M)norls tPerseluue e 2 12.0 0.0 0.00 2.0 4.0 0.00
14 | v Ursae Minoris; o Persei . ........ .. 1 13.2:] 12 1.4 1.3 42 ‘1. 87
15 | x Aurigae; ¢ Draconis. ...... e 1 11.3 0.7 049 13| 17 0. 64
16 | x Aurigae; y* Draconis...................... ... -1 1281 0.8 0. 64 1.3 3.6 0.83
17 | Polaris; 9 ‘Ursae Majoris. ...l 2 11.0(--1L0 1. 00 3.0 3.0 0.00
18 | « Cassiopeiac; P Bootis. ...l RN 1 11.8 0.2 0. 04 L3 23 3. 39
19 | 48 Cephei; u’ Bootis................... e 1 11. 4 0.6 0. 36 1.3 18| -0.47
20 @ Draconis; 5 Ursae Minoris........ ... .oeeen... 1]. 1207 0.7.{ 0.49 1:3 3.2 0. 64

- 48.7| "99.2 | 14.96
0.455X14.96 .,
=+="Tgxas7 008

_¢=70°11" 12.04"/+0.08".

During the winter of 1906-7 htltude obsel-
vations were made with the small altaznnuth
at post A, about 60 meters “south-southwest |
of pier II, which was used later for the more
heturate obsewmtlons The' observatlons ‘were
all taken at culmination; and on only'one nmht
were they secured on stars both above and
below the pole.

16344°—18——3

the gmountalns, the latitude found by observmg
Polaris ex meridian- was 69° 30" 007’ 405", A
short distance above the" forks, at the headf
waters of the same river, it was. found by: the
same- method to-bé 68° 51’ 20"'+05"". The
southwest peak of Mount: Chamberlin.. was

~roughly in azimuth N. 25° 14’ W. from this

place.
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THE' CANNING RIVER REGION, NORTHERN ALASKA.

- Observations for latitude with the altazimuth at post A.. .

R Num- P{)c;l;a,—
" Date. - Star. })’g; e(l’f Latitude, | error | w | we¢ | v v | we?
' vations, s nifglﬁt. :

) o 4w . ”
-Deec. 26, 1906.. 8./70 1107.6 | +29 1/07.6| 0.6[0.36]0.36
Jan. 1, 190( . g 09.1 +1. g 2(18.2| 0.9]0,81]1.62
Jan. 20, 1907. ) I *L

Lo 1807 < } 07.9{i 7}4 3.6 0.3 1009|036

7167.4 2.34°

- Resulting latitude for post A=70° 11/ 08. 2”/.

: ProBa.blé error of ¢,=:1:\/ 0.4

OBSEBVATI’ONS FOR TIME.

The observatlons for local time during the
vears 1906-1908 were made with the small
altazimuth instrument previously described.
During the first year a sidereal watch was
used for noting the time, and this was com-
pared, before and after the observa ations, with

“the ship’s chronometer. During- the second
winter this chronometer was regulated to keep
within. a few seconds of sidereal time in the
house, but; its temperature coefficient was so
great that it had a rate of about 25 seconds in
the observatory, where the temperature varied
between —13° F. and —31° I‘ Here the time
was noted by the ear.

The time obtained by using the watch could

not be brought within less than a whole second
of error, but by using the chronometer a prob-
able error as small as 0.2 second was some-
times obtained.
- ~During the years 1909-1912 a Negus ‘break-
circuit sidereal chronometer, well’ insulated,
was used, and the time was recorded upon a
small chronograph. The observations were
made with the universal instrument of 12-inch

+ focal length. The accuracy thus obtained, -as
calculated by Mr, Duvall, of the United States

Coast and Geodetic Survey, for the longltude,
runs from . +0.04 second -to =+0.16 second,

:according fo the number of the stars obserVed |

~and the’suecess of the writer in overcommg the
xeﬁ'ects of the cold V-

. ". i -
N PR AN

6X234_ o ary -
i —+03”.

OBSERVATIONS FOR AZIMUTH.
Several sets of observations for azimuth were

made on the different marks employed, but the
results of only the last two nights have been

-used. Their greater accuracy resulted from in-
-creased skill, as the difficulties of observing

in'cold weather were overcome. . The level cor-
rections were large, but of opposite signs on the -
two nights, so that any errors of level correc-
tion tend toward elimination. The close agree-
ment of the two nights shows that the adopted
level value was nearly correct.

The scheme of observations was adopted

- from the United States Coast and Geodetic

Survey. A set consisted of four micrometric
pointings upon the mark and four upon the
star, reversal, and then four pointings on the
star and four on the mark. The level was read
in both positions. Each set required -about
10 minutes, so that it was possible to secure six
sets during the hour that Polaris was in the
field at upper culmination. No observations at
elongation were made, for there were no means
of comparing the azimuth thus found with the
north mark, whose azimuth was desired chiefly
for correcting observations for time. The re-
sulting azimuth found at upper culmination
was of a higher order of accuracy than was
necessary for the purposes of triangulation.
As the north mark. could not be made perma-
nent, it ‘was compared micrometrically with a
marl\ 231 miles to the south, whlch ‘was within
the field of the telescope
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The calculations were made by the writer,
but they have not been checked, so that small
errors may exist. The final result probably
does not contain errors of magnitude sufficient
to impair the accuracy either of the observa-
tions for time or the triangulation.

Observgtions for azimuth bn Polaris at upper-

culmination.
Jan. 29, 1912.
’ Mark west
. of north.
© Set A 1
II. ----10.4
III 5.9
Iv - 6.1
v ——-" 82
Mean 7.6%0.8
Jan. 80, 1912,
Mark west
) of north.
Set. : r
I -—— 6.1
I 7.9
Il o 6.6
v -——— 8.1
VI . 5.7
Mean - 6.9%0.4

Final azimuth, north mark west of north=72'"%
0311

Azimuth of south mark, east of south=81.8""=0. 3",
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OBSERVATIONS FOR LONGITUDE.

“Greenwich time was ascertained by 11 lunar
occultations. The calculations, made by Mr.
C. R. Duvall, of the United States Coast and
Geodetic Survey, are given below.

The first four observations were made with
a faulty 2-inch telescope and timed by an ad-
jacent chronometer. Although they were taken
under much less favorable circumstances than
the later ones, their agreerr'i’ent is of the same
order.

The last seven occultatlons were observed

| through an excellent 3-inch telescope, stably

mounted, and the time was recorded upon a
chronograph. Local time was obtained by a .
small transit instrument and compared with an
excellent and well-protected chronometer by
means of the chronograph. Nevertheless, the
errors in the moon’s position have such a con-
trolling effect upon the deduced longitude that

.these more refined observations did not pro-

duce results noticeably supeuor to the earlier
and less accurate ones.

In the field the occultations were welghted
from } to 4, according to the conditions under
which the observations were made. After find-
ing that the errors in the ephemeris were so
large and so uncertain that their effect was far

Longztude Jrom occultatwns

) . Corréec- | Corrected
No. Date. St:u' Longitude. tion.. |longitude. v 2.
h. m. s, 5. s. -

| DR Jan. 22,1907 STauri............ 9 44 28.2 - 6.2 22.0 | (e) (@)
2t Jan, 11,1908 | uCeti............ 19.8| - 5.9 13.91 3.1 9.6
S Jan. 13 1908 8 Tauric........... : 16.6 - 7.6 9.0 .18 3.2
19.4 — 8.3 ‘11,1 0.3 0.1
23.7 —15.2 8.5 2.8 5.3
22.0 —14.6 7.4 - 3.4 11. 6

26.5 -13.1 13.4 2.6 | 6.8 .
22.8 -13.5 9.3 1.5 2.2
26.2 —12.2 14.0 3.2 10. 2
27.3 —18.4 08.9 1.9 3.6
-29.5 —-17.4 12. 4 1.6 2.6
...................... 10.8 |ooeeii e
........................................ 45.2
a Rejected.
. Probable error of one observatlon— 24 \/ ﬁ—g— £1.50°.°

Probable error of resulting longitude= :I:" [ == ] =40. 47°,

Longitude=9® 44= 10.8° £0.47°=146° 02/ 42.0”5:7.0”.” .
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greater than the errors of observation, the ob-
servations were all given equal weight.

~ In the table on page 35 are given the results
of Mr. Duvall’s calculations, corrected for the
tabular errors of ‘the moon’s position obtained
from the United States Naval Observatory.

TRIANGULATION.

- The writer at first decided to.control the
- map by stadia traverses supported by latitude
“and azimuth observations. Some work was
" done upon this scheme, but he decided. that it
~ was not sufficiently accurate for the scale upon
which the topography was drawn. Then he
decided to execute a triangulation of the coast,
-and attempted to attain the degree of accuracy
demanded by the United States Coast and Geo-
detic Survey for tertiary triangulation. '
- About 150 miles of coast line have been thus
covered, and in addition sufficient mountain
peaks have ‘been located to control the topog-
raphy of an area about 70 miles square. There
are 51 stations in.the main scheme. The geo-
detic positions of 47 stations have been calcu-
“lated and- are given below.

All the ¢alculations have been made by the
writer, and they are unchecked except those of
the base line.

The positions of the stations may be seen in
the accompanying map of the. triangulation
scheme (Pl. X, in pocket). * The heavy lines
indicate surveys made in both directions; the
half heavy and half broken lines indicate ob-
servations made in only one direction.

The work was divided into four parts, com-
pr1s1ng the base net at Flaxman Island, a se-
ries of complete figures running westward

along the coast to Oliktok, the location of.
mountain peaks from points near Flaxman.

Island, and a series of simple triangles along
the coast to the east, which should pivot on a
single mountain station. The three first divi-
sions were completed, but the fourth could not

be carried out. Instead, a few points were lo-
cated on the coast east of Flaxman Island by

the three-point method.

THE CANNING RIVER REGION,‘ NORTHERN ALASKA.

BASE LINE,

In the winter of. 1911-12 a base was meas-
ured in both directions between Flax and .
North stations. The 50-meter steel-wire tape
loaned by Prof. S. W. Stratton, Director of
the Bureau of Standards, was used. The odd
meters were determined by a 15-meter Keuffel
& Esser steel tape. Two thermometers fas-
tened to the tape were read as each length was
laid off, but the readings of one of them by
the assistant were rejected because of confu-
sion. The zero points were ascertained to be
correct to within 0.1° C., but no cahbratlons
were made.

The first 500 meters north of Flax were
measured over sloping tundra; then came 800
meters over lagoon ice; then 50 meters over a
sand spit. The whole distance was taped upon
the surface of the ground, with the exception
of one catenary over the sand spit. On the

‘tundra there were one or two tape lengths in

which the tape ran over hummocks less than 1
foot high, but the ice was quite level.

The mea,surements were recorded upon a
board stamped into the snow. The assistant, -

-a white man, set the rear end of the tape upon

the mark. .An Eskimo set the tension handle
at the amount indicated by a piece of string

\-tlcd around ‘the scale, and the writer marked

the position of the forward end of the tape.

* The 50-meter wire tape was calibrated in
1907 and 1915, before and after the field work,
at the N‘mtlon‘ml Bureau of Standards, and a
shrinkage of 2.8 millimeters was found to have
occurred during the six years that the tape was
kept in the Arctic regions. The measurement
of the base line was made at about the middle
of this period. Tapes may become expanded
by the tension employed while using them, but
this contraction is not understood. It seems
best to assume a uniform contraction with time,
rather than any sudden change. The uncer-
tainty in the tape length thus introduged is
about 1 part in 40,000, which is much larger
than that of the ﬁeld measurements of the base
line.. There were several sections, measured at
different times. The chief section is C-D.
‘Below 1is‘given -an abstract of the measure-
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ment. The calctilzﬁions have been checked at
the office of the United States Coast and Geo-
detic Survey.

Flazman Island base line.
. Meters.
Length of section C-D, meas-
ured from south Lo north___ 1, 327.176
Length of section C-D, meas- -
ured from north to south__. 1,327.151 -

Mean length, uncorrected- 1,327.164
Temperature correction (I'=
—20.1°C.) cimm e —0. 617
Tape correction (1ssumed =
—0.0014) _________________ —0. 036
Grade correction_—___________ —0. 040
Corrected length of section
C-D . -~ 1,326.471
Section Flax—A______________ +0. 012
Section A-B________.______ +13.935
Section B-C X +0. 030
Section D“North_;,g,ﬁ;___-;___ —0. 025
Length of base line, Flax-
North _ — 1, 340. 42

BASE NET.

The base net at the island contains six sta:
tions from 1 to 3 miles apart. Posts were
erected to support the theodolite and to act as
signals for the longer lines. On the short lines
a hc‘xdless nail projecting from the center of
the post marked the station. The theodolite
could be centered accurately over-this nail by
means of a hole in the center of the base plate.
The signals consisted of short sections of
broom handles. Each signal had a hole bored
in the center of one end, so that it could be
slipped over the nail and plumbed.

The base-net stations were occupied in the

winter of 1911-12, but such large closures were -

found, owing chiefly to eccentricity of both
- instrument and signals, that the work was done
over again much more carefully while the
writer was on the island in the fall of 1913.
About 12 sets of directions were made at each
of the stations, using six positions of the
circle. The first six sets were not up to the’
writer’s expectations, so the instrument was
overhauled and six more sets were observed.
As these sets were more accurate, they were
given twice the weight of the earlier sets. -

The -base net contained 10 triangles with an
average closure of 2/, In order to occupy his
mind, after the light had become too dim for
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field work the writer adjusted the base net by
the method of least squares. There were 10
condition equations. The probable érror of a
direction was =+0.70’’ and the maximum error
—1.75"”. The accuracy of the base net is about
that of the secondary triangulation of the
United States Coast and Geodetic Survey.
BASE NET TO OLIKTOK.

A triangulation scheme of about 16 figures
was drawn up for the coast west of Flaxman
Island, in which the strength of the figures
and the number of figures between bases were
arranged in accordance with the requirements
of the United States Coast and Geodetic Sur-
vey. The lines averaged about 5 miles in
length. Owing to the loss of some signals
during gales, and also to bad weather, a few
of the figures were altered. Most of the sta-
tions were occupied, but owing to different
causes not all the lines were observed in‘both
directions. Each figure has at least one tri-
angle with all the angles observed, except the
westernmost figure, where the observations
over one line were rejected owing to a blunder.
The writer endeavored to measure another
base line at the west end of the triangulation
chain but did not succeed. The sum of R, for
the 12 figures of this portion of the triangula-
tion is 250. If the Kup-Ret-Bee figure had
been completed there would have been 14 fig-
ures with ZR,=200. .

A strong 3-sided central-point figure was
planned between the Kup-Ret and Kup-Bee
lines, but it could not be completed. Sufficient
stations were occupied in the vicinity, however,
to enable the writer to form a weak 7-sided
center-point figure around Kup. The side
equation of this figure gave a difference of 640
in the sixth decimal place. The discrepancy
was found to be best corrected by postulating
a blunder of 2" in one of the angles. This
reduced the discrepancy to about 90.

The 3-sided center point figure, Kup-Ret-

‘Black, needed observations over only one line,

Bee-Ret, for its completion, but this work re-
‘mained unaccomplished. It snowed while the
writer was at the Return mound, so.that no :
observations could be made from this station.
Then-he camped on the coast near Kup for sev-
eral days without being able to get angles upon
Ret from Kup. Lack of provisions forced h1m
to abandon the attempt for that season.



- 88 -

In April, 1914, the writer again sledded into
Ret station, and as he was not able to see more
than one other station through a haze, he
built a snow house and remained overnight.

The next day it was blowing hard and the

weather’was,thiek, so he returned to the coast
without getting any sights. He hoped that the
line Bee-Ret could be observed while he was

- on his way westward to secure passage home on
a ship from Barrow, but he was detained so
long by the ice near Flaxman Island that it did
not seem advisable to stop for the length of
time necessary for these observations.

At most. of the stations two sets of direo-
tions were observed, one set being a series of
pointings from left to right and the other
set a series back again to the initial station.
At a few. places bad weather prevented the
observation of more than one set.

The theodolite was supported by a frail
tripod. When the sun was shining, a shade

" was rigged up out of a sled sail, but it often
blew down. The signals were of driftwood,
mostly poles with cross bars. They were often
tilted by the wind so that the center of the sta-
tion was indefinite. On the mounds tripods of
logs were used and the resulting .signal was
very indefinite. Some native signals, irregular
and tilted, were also used. In view of the
shortness of the lines, the irregularity of the
signals, and the uncertainty as to the-eccen-
tricity of the instrument when near an irregu-

- lar signal, an average closure of 6/’ is better
than the writer expected

Most of the stations were occupied durlng
the winter, so that it was difficult to sink a
subsurface mark very deeply. A hole was

‘chopped into frozen muck or gravel to a depth
of perhaps a foot, and a stone or a piece of lead
was thrown in and the hole was filled again.

MOUNTAIN STATIONS.

The positions of half a dozen mountain peaks
were desired for the purpose of controlling
the inland topography. It was hoped that at
- least one of these peaks could be seen from the

141st meridian, so that the writer’s survey |

could be tied to that of the Boundary Survey.

A mound about 20 miles inland on Canning

River, visible in clear weather, was selected for
an intermediate station between Flax and the
mountains.

: trlangulatlon
‘group are weak in location, for their beacons
were not visible from the mainland in the

Owing to the nature of the coun-.

THE CANNING RIVER REGION, NOBTHERN ALASKA.

try, the writer did not succeed in getting a
strong connection with the mound. However,
by executing the work with the same degree
of accuracy as that of the base net, it is be-
lieved that the inland stations are located with-
in limits allowable for the scale of the map.

TRIANGULATION EASTWARD.

A scheme was drawn up for covering the
coast as far as Barter Island by a succession
of simple triangles pivoting around Weller
Peak. This scheme broke down in several
places, but observations upon the three best-
located peaks are thought to give the locations
of the coastal stations with suflicient accuracy.

MINOR. LOCATIONS.

" From the stations occupied minor directions
were observed upon posts and beacons erected
for the purpose of controlling the topography.
In this way the islands were located. "The
smaller ones had a. single point and the larger
ones two or three points thus controlled by the
The islands in the MecClure .

winter. A single bearing was secured from
Pole Island, and then the positions were fixed
by plane-table lines between the islands them-
selves and to portions of the mainland.

It -was impossible to locate Cross Island.
Anxiety Point was occupied three times in the
winter and once in the summer, but Cross
Island was never, seen. The glare when the
snow is on the ground makes distant signals
very faint, especially the driftwood signals,
which are so light in color as often to be indis-
tinguishable against a light background.

A single bearing upon Reindeer Island of
the Midway group was secured by mounting
the theodolite on a 10-foot post on Stump
Island. This bearing and the estimated direc-
tions and distances are all that could be em-
ployed in locating both the Midways and Cross
Island. Tt is believed that their positions are
correct within a mile or.two.

LIST OF TRIANGLES.

" The following table shows the error of clo-

sure of the triangles, the corrections from ad-
_justment, and the corrected spherical angles:



CONSTRUCTION OF THE MAPS.

39

Tables of triangles.e Tables of triangles—Continued.
Base net. Base net to Olik-Thetis—Continued.
Correc- :
Errorof | .. Corrected Cor-
Station. closure of tlgﬁguf;gm spherical Stations. . O;)I?efgsed Closure.| rected
triangle. m] angles. ' gles. angles.
ent.
I 124 -] 7/ V24 o 4 77 124 77
+0.4 | 46 31 44.0 64 59 36 38
+2.6 +1.3 ] 50 37 58.8 38 15 36 + 5 37
o +1.9} 825017.2 76 44 43 : 45
+0.1| 77 50 22.1 51 27 38 . . 38
+1.3 +0.1] 55 16 41.8 35 21 54 0 . 54
+1.1]| 46 52 56.1 93 10 28 ©28
o +0.5 | 124 22 06.1 37 25 03 03
—0.8 +0.6 ] 25 50 30.9 97 05 23 + 27 24
-1.9] 29 47 23.0 45 29 32 33
+2.0 | 138 06,59.0 21 04 30 32
+5.7 +3.0( 17 0533.1 | Sako..eeeeaenoiiL 132 08 32 + 6 34
4+0.7| 2447279 | Anx....ooiiiiL.... 26 46 52 54
—~0.9] 10208 08.0 | Anx......onivviinaannn. 62 49 31 31
—-2.8 —0.1] 591913.5| Sako.ceeuen il 60 25 43 0 43
—1.8] 183238.5| Poto......civaniiiianan 56 49 46 46
—0.9| 831015.4 | AnxX...........ii.l.. 121 13 04 05
+1.2 +0.4 | 133 29-45.9 22 56 28 + 2 28
+1.71 .13 19 58.7 35 50 26 |l 27
—0.3{ 59 00 46.3 58 23 33 36
—2.4 —2.0| 89 06 36.5 39 21 28 +10 31
-=0.1| 3152 87.2 82 14 49 53
- —0.3 ] 102 50 29.6 46 24 23 26
—2.6 -2.0( 48 27 15.5 37 29 15 +'8 17
—0.3 | 2842 14.9 96 06 14 - 17
0.0 4039 21.0 32 27 39 41
-0.1 ~0.4 | 86 23 46.7 50 34 03 + 7 05
+0.3 | 52 56 52.3 96 58 11 14
0.0 43 49 43.3 80 53 34 || - 32
-0.3 ~0.3 ] 54 31 09.5 47.41 15 I E 14
0.0 |.R1 39 07.2 51 25 16 14
. . 42 03 51 52
) , ’ 843636|f + 5 38
Maximum correction toanangle................ +3.0 33 19 28 ' 30
TA? 1 52 6
Mean error of an angle,\/%% .................. +1.5 X.... gz gl 1(0, -3 { . 33
rare i rudhoe. ............... 6 03 02
Average closure of the 10 triangles. Seeereecens L98 | Gl 50 53 08 iz
Base met to Olik-Thetis. . Prudhoe................ 51 59 21 |1 - 412 25
c gelllf .................... ;Z) 37 19 23
or- ullo oo, 29 17 10 : 08
Stations. Observed | Glogure, rected | Cemt........o........0.. 11434 46| — 7 ‘ © 43
, gles. angles. | Kup. 36 08 11 |! . 09
: Bgg oieeieeeeaaiann. 153 46 20 || - 2L
o s s ” VZ2ER I 1Y < PN 12 34 20 + 3 21
38 29 04 o3| Long..conveiiiiiiii. 13 39 17 18
99 02 10./} — 3 09 | Long..ooiiiiiiiii. . 99 31 58 56
42 28 49 4g | Kup. .ol 52 35 40 -6 38
33 08.35 36| Bee.....oooill 27 52 28 ) 26
88 08 34 |} 4 4 g | Long...cooooiiiiiiiiit 126 09 49 49
58 42 47 48 | Bee.oooolll 28 40 47 + 4 47
84 31 29 9g | Coteooniieiiiilt, 25 09 20
60 42 59 -2 58 | Long 26 37 51 51
34 45 34 . 34 36 15 35 +24 35
57 54 39 37 117 06 10 34
97 45 32 |} —75 30 91 56 50 64
24 19 54 53 23 54 53 } +14 53
Challenge................ 65 00 13 14 64 08 03 |] 03
Sweeney................ 47 56 32 +3 33 76 43 15 16
Bank................. 67 03 12 13 47 29 40 + 1 40
Challenge......couen..... 37 55 46 47 55 47 04 04
BanK....woweerinininns 100 41 28 |} + 4 30 | Boduonornniii 117 48 54 53
Mk 41 22 42 43 Bee...oooooiilllll 28 12 12 —~ 3 11
No. 15. ...l 26 17 37 gy | Leavitt................. 33.58 &7 ' 56
Bank................... 49 36 03 |{ +21 24
Mik.o ool 104 05 59 59
No. 15...eeniiinnnnnn 72 53 02 00 , ”
Mikeoooannaiiiiiin 57 53 33 -6 { 31 | Average closure of the 29 triangles.......... ..o 6.0
L 1 49 13 31 29 ' Maximum closure of the 29 triangles............. 424

@ Spherical excess negligible.
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Where the closures were small, as'in most of
the triangles, the corrections were made by
dividing the closure equally among the three
angles. Where the closure was large, side
equations were formed, and the corrections
were made by inspection.

In the 14 strong figures west of Tlaxman-
in, the sixth

Island the average difference,
decimal place, between the logarlthms of the
farther side, found by two paths, is 8. In the
two weak figures, due to failure to complete

the proposed scheme, the difference between the |

logarithms is 126 and 90. The average d1ﬁ"er~
ence for the 16 figures i i820. o

STATIONS.

The stations occupied in the tuanoulatmn
work’ are described as follows:.

Flaz.—The astronomlcal station at Flaxman Island
The mark is a barrel set partly into the ground.and
filled with concrete. A screw was set into lead in a
2-inch hole in the center of the surface of the pier. to
mark the center of the station. This hole was then
filed with plaster of Paris. The reference. mark is
a concrete pier with a‘hole drilled into the top. Its
distance is 10935 meters to the north, in az1muth
180 00’.

" Northwest.—A temporary station at the northwest

~ corner of the tundra portion of Flaxman Island, on a.

small mound about 13 meters from the bank.

North.—A  temporary station on the spit north of
the island. ‘It was the north azimuth mark, and also
the north end of the base line,

Grave.—A temporary statlon upon a slight mound,
perhaps a hundred yards from the bank, on the east
side of the bay east of IFlax. . Lt

South.—A station on the mainland south of I‘lax
marked by the center of a post (part of a ship’s boom)
about 30 yards from the bank. . The reference mark
is a concrete-filled kerosene tin, flush with the ground,
north of the station. A hole drilled into the south:

west corner of the surface is ‘1.463 meters distant’

from. the station in azimuth 179° 59’.

Racl.—A temporary post on a sand spit on the main-
land southwest of Flax. There was a native rack on
‘the tundra, about a hundred yards to the east.

Kug—A station on the top of a boulder-covered
mound at the northern edge of the upland, about 20
miles up Canning River. A hole was drilled into the
top of a boulder, which was flush with the surface of
the ground, and a galvanized spike:was driven into
the hole: Over this mark boulders were piled to a
height of 38 feet.

Brown.—A station at Brownlow Point, on a mound
about 4 feet high near the western bank, about 300
yards from the point where the spit joins the main-

“land. The station is marked by a post. The refer-
ence mark is a shallow hole drilled into a greenstone
boulder, 4.18 meters distant in a- lme 82° to the left
‘of Flax.
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West.—A station on a small sand island close to
the mainland about 4 miles west of Flax, It is near
the west end of the island at its widest part. A
malted-milk bottle was placed about 2 feet under-
ground and a post was centered over it.

No. 3.—A temporary station on a shoal running
southeast from Island No. 3. .

Sweeney.—A station at Point Sweeney, on the main-
land about 8 miles west of Flax. About a hundred
feet from the apex of the point. A layer of small
stones was placed about 2 feet underground and a
post was centered over it.

No. 6.—A station located near the center of Island
No. 6. The top of an inverted stump, tilted toward
the west, marks the station. No permanent mark.

T Challenge.—A station on the north side of Challenge

_Island The mark was washed away in 1912-13 and

could not be recovered.

Bank.—A .station near the east end of the high
bank  south of ‘Challenge. A greenstone with a hole
drllled into it was placed about 1% feet underground,

5 and 4 beacon was centered over it.

- Mik—A station at Bullen Point at the base of the

- spit. .The station-is on the first gravel heap about 200

yards.from the north shore and close to the beach
on the west side. © A malted-milk bottle 1& feet under-
ground marks. the station.

No. 15.—A station on Belvedere Island of the Mec-
Clure group, near the south - side. No permanent
mark.,

Pole.—A station near the west end of Pole Island
marked by the bottom of a tilted native pole.’

Tig—A station near the north bank of Tigvariak
Island. The top. of a tilted native pole was observed.
A milk bottle a few inches underground, about a
meter to the northwest of the base of the pole and
approximately under its top, marks the station. Ref-
erence mark, a post 1 meter dxstant in a hne 102° to
the right of Shav.

Shav.—A. station on top of a consplcuous mound
about 5 miles from the coast southwest of Tig.
There are three depressions and four elevations which
trend about east-northeast across the more or less
flat top. The station is on the elevation south of the
central depression. A yellow metal spike was placed
about half a foot underground and cobblestones were
piled over it to mark- the station.

Kad.—A station on the top of -a 200-foot mound

‘about 12 miles from the coast on Kadleroshilik River.

From a distance two projections are seen to rise above
the general level of the top. The center of the north-
east cone-shaped projection is the station. Here a
quartzite stone about 12 by 8 by 6 inches, with a lole
drilled in it, was placed about a foot below the surface,
and large cobblestones were placed over it.

Ice.—A temporary station on an ice hummock in

' FFoggy Island Bay:.

Salko.—A station on top of a 30-foot mound near
the east mouth of Sagavanirktok River, about a milé
from the coast. A few small stones were placed about
1% feet below the surface of the ground.

Anz.—A station at the north end of Foggy Island,
which was thought to be Anxiety Point. The station
is near the west bank, near a low grassy mound.
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Ialf a dozen fish-net weights of horn. were placed
about 2 feet underground.

Poto.—A station on a’ small silt dune, near the
juncture of the eastern channels of Sagavanirktok
River. A few twentypenny nails were driven into
the ground to mark the station.

Howe—A station at Anxiety Point, the eastern and
highest part of Howe Island. The station is on the
highest spot, close to the bank at the southeast cor-
ner. It is marked with a 15-foot beacon; no subsur-
face mark.

IHeald.—A station at Heald Point, about 400 yards
from the apex and 10 meters from the north bank.
The subsurface mark is a fragment of pink gran-
ite(?). Over this mark a rounded pink quartzite
_ stone is placed. The reference mark is the southwest
stump of a natlve rack, distant 1 meter, in a line 47°
to the left of Howe. .

X.—A station on the top of the central dune of a
row of half a dozen small grassy silt dunes, the last
outliers to the south on the west bank of the west
mouth of Sagavanirktok River. A piece of crystalline
rock about 8 inches in diameter was partly sunk into
the ground to mark the station. .

¥Y.—A stution on the highest of a small- group of
outlying silt dunes to the west of Sagavanirktok:
River. They are about 3 miles from the coast at the
south side of a drained lake. A native reports that
he placed a stone and some empty rifle shells in the
ground when he erected the signal.

Prudhoe.~—A station on top of a 80-foot mound
about 8 miles inland from the lower end of Prudhoe
Bay. The station is near the southwest side of the
more or less flat top of the mound. A piece of lead
was placed 6 to 8 inches underground and covered
with cobblestones.

Gull—A. station on Gull Island in Prudhoe Bay.
The beacon will probably be \\'ashed away..- No sub-
surface mark.

Cent.—A station about 3 miles from the west side
of P’rudhoe Bay, on a grassy hummock about 2 feet
high on the tundra west of a large pond. A large
nail and a piece of lead were driven about 6 muhes
into the ground.

Kup.—A station on the top of a 80-foot mound near
the coast on the east side of Gwydyr Bay. It lies at
the head of slack water in Fawn Creek, The top of
a tilted beacon was observed. Two copper nails and
a plece of lend were placed under the center, about 15
inches underground, and a pink quartzite stone, 10 to
12 inches in diameter, was placed over them, so that:
its surface was nearly flush with the ground.

Stump—A station on Stump Island, about 3 feet
southeast of.an old native signal consisting of an in-
verted stump .about 15 feet high. Subsurface mark,
n piece of native blubber lamp with a hole drilled in
it, nbout 2 feet underground. A post was .centered
over this mark. . .

Egg—A tempor: ary station on Egg Island, erected
after the original statlon had been washed away.

Return.—A station on the top of a 60-foot mound
about 8 miles inland, on the east side of Kuparuk
River. A piece of lead about a foot underground,
with a 6-inch stone over it, marks the station.
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"Black.—A temporary station on the apex of a
sharply ridged silt dune in the Kuparuk delta. The
highest part of the northernmost row. About 3 miles
from Kup. )

Long.—A station on Long Island near the east end,
where it bends to the southeast. The station was
washed away during a storm, and a spit was built out
at the same place.

Gwydyr—A station on the west side of Gwydyr

"Bay, close to the bank, at a point about 3 miles east

of Beechey Point. A post of an old rack cut off at
the ground marks the station. :

Cot.—A station on the eastern tundra lump of Cottle
Island, near the south corner, about 32 feet north-
west from two low grassy hummocks. A vertebral
disk of a whale was placed about 2 feet underground,
and a beacon was centered over it. A post was
erected 3 or 4 feet to the southeast, but the dxstqnce
and bearing were not noted.

Bee.—A station on the top of a 60-foot mound about
4 miles back of Beechey Point. A post was erected
near the middle of the top by a native boy.

Bod.—A station on Bodfish Island, at a hummock
on the south side near the west end. Marked by a
vertebral disk of a whale about a foot underground,
with -a post centered over it.

Leavitt.—A -station on Leavitt Island, at about
the middle of the north side, on top  of a grass-
covered sand duﬁo‘, which has buried an old native

_house, immediately over the bank. A piece of gray

granite about 3 feet underground marks the station.
“"This mound is the second from the east end of the
island.

Jones.—A station on top of a 20-foof mound about
a mile from the coast behind Leavitt Island. No sub-
surface mark. ]

Thetis.—A station on top of a 25-foot mound about
3 miles southeast of Oliktok. A malted milk bottle
filled with stones was placed underground by a native
for a subsurface mark,

OlLil.—At Oliktok near the apex of the gravel
point. A pink quartzite boulder 10 to 12 inches in
“diameter, with a hole drilled into it, about 2% feet
underground. Over this boulder was placed a square

‘masthead about 4 feet high, painted white, with a

yellow metal name plate. A signal was erected about
4 meters to the northwest in a line leading from
Thetis.

Kong.—A station at Kongfmewk, in Camden Bay.
The center of the highest part of a large angular
greenstone boulder, which rises about 3% feet ahove
the level of the tundra. It lies about 250 yards from
the southeast corner of the point and about 500 yards
from the north side.

Col:—A station at Collinson Point -near the point
where the spit joins the mainland. The station is a
25-foot pole erected by the trader O’Connor, in 1912,
about 20 yards south of his house. It is about 13
meters north of the latitude station of the Canadian
Arctic Expedition, in 1913-14. No permanent mark.-

Sad (Boy’s stick).—A station at Point Anderson,
where the spit joins the mainland. The mark is on
the tundra close to the spit and to the sea cliff. No
subsurface mark,
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Arey.—A station 150 feet southeast of Ned Arey’s
old house in the Okpilak-Hulahula delta. Latitude
observations were taken here. Not marked. :

Barter—A station on Barter Island, at the south-
west corner of the upland, beyond which extends the
low flat grassy part of the island. The subsurface
mark is composed of a copper nail and a lead seine
weight, with a quartzite stone 4 to 5 inches in diame-
ter over them, about a foot underground. A beacon
was erected over this mark.

Mount Salisbury.—A conspicuous snow-clad double-
peaked mountain, about 70 miles south of Flaxman
Island, on the west side of Canning River. The north-
east peak was sighted upon.

Mount Copleston.—About 50 miles from the coast
at the west end of the Shublik Mountains. On the
) top, which is several hundred feet higher than its im-
mediate surroundings, are two knobs. The highest
part of the southeast knob was sighted upon.

Peak A—A proposed plane-table station a few miles
northeast of Mount Copleston. A projection rising
above the general level of that paft of the mountains
was sighted upon.

- Mount O.—An inconspicuous but deﬁmte peak on
the north side of Sadlerochit Mountains.

Mount Weller—~A pyramidal peak about 20 miles
south ‘of Collinson Point at the head of Marsh Creek.
It rises several hundred feet above its surroundings,
so that it can be identified from all directions. -
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B, Hill.—A station on an outlying sandstone hill
on the east side of the head of Marsh Creek., An 8-foot
cairn was erected at the southwest corner of the top.

Mount Chamberlin—A conspicuous glacier-covered
double-peaked mountain, which rises 2,000 to 3,000
feet above its surroundings, at the head of Sadlerochit
River. The lower northeast peak was observed.

Mount Michelson.—The highest of a group of two or
three ice-covered peaks at the outside of the Roman-
zof Mountains, between Okpilak and Hulahula rivers.

TABLE OF POSITIONS.

’

The latitude and longitude of each point are
given on the Flaxman Island datum. The po-
sition of the initial station, Flax, was obtained
by astronomical observations. (See pp.32-35.)
The length and azimuth of lines between the
stations. are also given and the logarithms of
the distances,

The last figure in the numbers is uncertain,
with the exception of the logarithms, which are
uniformly given to six places, although two of
the figures may be uncertain.

A few unlmportant stations, whose pos1t10ns
were unnecessary in the calculations, have been

omitted. .

Position_s‘ of triangulation stations in Canning River region, northern Alaska.

. Coastal étgtions west of Flaxman Island. -

Station. No.| Latitude. | Longitude. | Azimuth, Bifllftﬂ?l_ To stations. | Distance. r:i[‘t%gﬂai

o v/ 44 ° ’ 4 1 o 4 4 0. 7/ 4 Meters.
Flax............. 0|70 11 12.04 | 146 02 42.00 | 359 58 38.2 | 179 58 38.4 | South....... 4,081.55 | 3.610825
133 28 24.1 | 313 26 32.3 | Northwest. .| 1,720.28 | 3. 235600
South........... 1| 70 09 00.34 |-146 02 41.85 | 179 58 38.4 | 359 58 38.2 | Flax. ..| 4,081.55 | 3.610825
: 166 38 39.7 | 346 36 47.8 | Northwest. . . 5,411.50 | 3.733317
Northwest........ 2 {70 11 50.22 | 146 04 40.81 | 313 26-32.3 | 133 28 24.1 lax. 1,720. 28 | 3. 235600
- : 346 36 47.8 | 166 38 39.7 | South....... 5,411. 50 | 3.733317
Rack:........... 3|70 09 46.28 | 146 08 15.22 | 210 23 09.4 | 30 26 31.1 | Northwest 4,453. 82 | 3. 648732
. : 292 02 16.6 | 112 07 80.2 | South....... 3,787.62 | 3.578366
West.... 470 10°34.39 | 146 14 18.62 | 248 46 30 . *| 68 55 34 Northwest 6,513.2 | 3.813791
. . 291 15 18 111 21 00 Rack........ 4,104.1 | 3.613217
No.3 5| 70 12 41.22 | 146 16 30.24 | 281 83 02 102 04 10 Northwest 7,617.6 | 3.881817
: 316- 06 31 136 14 17 Rack........ 5,715.1 | 3.875935
Sweeney........| 6|70 11 14.46 | 146 25 40.36 | 244 58 39 65 07 17 - | No.3....... 6,374.7 | 3.804460
' 279 44 16 99 54 57 West 7,275.4 | 3.861855
No.6...........] 7|701329.87 | 146 25 33.78 | 284 43 53 | 104 52 24 No.3....... 5,901.4 | 3.770952
. 307 23 26 127 34 01 West.......| 8§938.0 | 3.951239
Challenge........ 8 | 70 14 20.26 | 146 36 10.27 | 283 04 41 103 14 40 * | No.6....... ] 6,856.8 | 3.836120
’ . 310 57 41 131 07 34 Sweeney....| 8,769.0 | 3.942950
Bank...........| 970 10 40.90 | 146 39 15.20 | 238 38 23 58 51 16 No. 6....... .10,094. 1 | 4. 004068
i : C 262 58 18 83 11'04 Sweeney....| 8,630.9 | 38.936057
No. 15 . 10 | 70 17 00.12 | 146 52 27.55 | 295 41 48 115 57 08 Challenge. ..| 11,372.7- | 4. 055865
324 37 35 | 144 50 01 Bank....... 14,395.1 | 4.1568214
Mik........ Z....| 11| 70 10 59.92 | 146 49 37.88 | 233 41 02 53 53 42 Challenge.. | 10,510 0 | 4.021610
. 275 03 49 95 13 35 Bank....... 6,574.7 | 3.817875
Tigeeeiinanann. 12 | 70 13 59.11 | 147 10 29.17 | 243 31 14 63 48 12 No.15...... 12,644.1 -| 4.101887
" . : 292 44 42 113 04 19 Mik......... 14,266.1 | 4.154304
Kad........ K | 70 01 46.36 | 147 37 09.45 | 216 24 03 36 49 08 Tig...... 28, 288 4. 451603
‘| 239 56 51 60 41 32 Mik......... 34,639 4. 539564
Pole....cveunnn-- 13 | 70 18 13.34 | 147 01 21.08 | 292 03 44 112 12 06 No.15...... 6,023.6 | 3.779858
. . . 331 08 51 151 19 53 Mik......... 15,322.6 1 4.185336
Shav. . .....cceee 14 | 70 08 13.14 | 147 25 46.20 | 221 50 22 42 04 55 Tig. . 14,419.4 | 4.158946
: : 256 57 25 77 31 24 1 23,402.7 ! 4.369266

s
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Positions of triangulation stations in Canning River region, northern Alaska—Continued.

Coastel stations west of Flaxman Island—Continued.

43

Station. No.| Latitude. Longitude. Azimuth. B;ﬂ{tﬁ?l To stations. | Distance. rIilt%gIan.
o s n o+ w o 4 o s Meters. .
; .. : .40 | 147 41 46.94 | 259 00 31. | 79 29 58 20,064.3 | 4.302424
Soko. . oo 15| 7011 58.40 304 30 02 124 45 08 .- %(2), gig% 4. gg%gg
e 70 17 11.90 | 147 43 51.55 | 325 32 39 145 49 40 .| 20, 216. 4. 3057
Anx 1 . ’ 352 19 31 172 21 28 9,802.5 | 3.991337
Poto _.-| 27| 70 14 03.42 | 147 57 99.24 | 234 56 31 55 09 02 10,195.1 ] 4.008391
291 41 17 111 55 45 %2,3%3(2) i (l)%ggfl)g
............ 70 18 35.74 | 147 53 23.98 | 329 14 06 149 25 02 , 317. X
Howe 18 15 38 32 | 195 35 00 8,762.9 | 3.942649
D 19 | 70 17 26.28 | 148 12 15.87 | 259 32 35 79 50 21 .| 12,028.2 | 4.080201
’ . 303 23 18 123 37 31 11,388.9 | 4.056483
Heald. .......... 1 20|70 20 29.81 | 148 07 13.90 | 292 05 00 112 18 02 9,359.5 | 3.971254
29 03 14 208 58 30 6,504.0 | 3.813180
Gull............. 21 |70 21 37.29 | 148 16 28.68 | 289 48 04 109 56 46 6,152.4 | 3.789042
: .341 13 18 161 17 16 3’ %&1)32 2 3(1)3635 )
Prudhoe......... 22 | 70 16 34.94 | 148 22 53.82 | 203 11 07 23 17 10 10, 197. 4, 008487 -
udhoe 256 30 38 76 40 38 8,862.2 | 3.836464
Kup............ 23| 70 23 11.65 | 148 36 15. 97 | 283 08 50 103 27 28 12,710.0 | 4.104143
) 325 38 11 145 50 46 14,875.5 | 4. 172472
Ret............. 24 | 70 17 27.44 | 148 47 03.78 | 212 16 43 32 26 53 12,629.5 | 4.101386
: 275 55 53 96 18 38 15,258.7 | 4.183518
Stump. . ........ 25 | 70 24 27.24 | 148 29 14. 97 | 303 19 44 123 31 46 9,560.6 | 3.980484
61 55 14 241 48 37 4,967.8 | 3.696161
Long............ 26 | 70 27 48.61 | 148 41 42.72 | 308 41 16 128 53 01 9,963. 2 | 3.998399
338 22 28 158 27 36 9,230.8 | 3.965238
Bee........v.. ... 27 | 70 26 00.92 | 149 06 19.16 | 257 31 13 77 54 24 15,683.6 | 4. 195443
285 23 39 105 51 58 19,471.2 | 4.289393
Coteevrveennnnn.. 28 | 70 29 12.30 | 148 57 56.41 | 309 26 26 - | 129 46 51 17,531.0 | 4.243806
. - 41 23 30" | 221 15 36 7,897.8 | 3.897503
Bod.............. 29 | 70 30 59.07 | 149 07 56.73 | 297 57 20 118 06 46 7,040.9 | 3.847627
) ] 353 44 24 173 45 56 9,295.3 | 3.968264
Jones...........[ 30 | 70 28 53.74 | 149 22 25.88 | 246 32 25 66 46 04 9,801.4 | 3.991288
. ) 297 58 35 118 13 46 11,370.4 | 4. 055774
Leavitt.......... 31|70 32 31.85 | 149 19 44.24 | 325 21 05 145 33 44 14,709.1 | 4.167586
13 556 10 193 52 38 6,963.6 | 3.842834
Thetis........... 32 | 70 27 43.06 | 149 34 13.31 | 225 02 08 45 15 47 12,690.5 - | 4. 103479
253 16 45 73 27 52 7,654.4 | 3.883913
Olik............. 3370 29 51.76 | 149 42 12.18 | 278-10 08 98 28 46 12,419.1 | 4. 094091
: 308 43 27 128 50 58 6,367.1 | 3.803924
Coastal stations east of Flaxman Island. '
Brown........... A |70 09 43.93 | 145 51 25.32 | 79 21 02.4 | 259 10 26.0 | South....... 7,250. 45 | 3. 860365
111 04 28.2 | 290 53 51.6 | Flax. . 7,642.60 | 3.882217
Kong B |70 01 39.4 | 145 10 32.5 | 289 36 39 109 56 09 Collinson. ..{ 14,031.0 | 4. 147122
: .| 857 59 03 178 01 21 Mount O....| 45,057 4. 653764
Col.......oeno.n. C | 6959 06.2 | 144 49 47.1 31920 183 16 03 Weller...... 38,906 | 4. 590016
16 25 13 196 07 57 Mount O....| 41, 965 4. 622884
Sad............. D |700036.9 {144 29 20.6 11 11 37 190 48 44 | Chamberlin.| 82, 761 4. 917828
i 30 18 37 209 42 14 Mount O....| 49, 760 4. 696880
Arey...coooinn.n E |70 04 49.0 | 143 59 50.0 21 47 23 200 56 49 Chamberlin.| 95, 846 4. 980574
’ 35 06 05 214 15 56 Weller. . . ..[ 60, 147 4.779215 -
Barter........... F |70 06 12.0 | 143 40 31.6 27 52 22 206 43 42 Chamberlin. 103, 100 5. 013262
47 03 49 225 41 36 Mount O....| 77,501 4. 889307
Inland stations.
Kug............] b |695349.34 | 14618 01.5 | 196 38 40.9 | 16 53 05.2 | Flax.......| 33,747.9 | 4. 528246
v 209 32 34.3 | 29 57 34.4 | Brown..... 34,073.9 | 4.532422
Weller........... c | 6938129 |144 53 15.5 | 118 40 22 297 20 50 Kug........ 61,792 4. 790934
148 03 02 327.08 24 Brown.....| 67,408 4. 841413
MountO........] d |69 37 26.4 | 145 08 06.0 | 124 37 53 303 32 17 Kug........ 54, 354 4. 735227
. 155 33 46 334 53 05 Brown.....| 66,130 4. 820397
‘Chamberlin. ...." e | 69 16 55.3 | 144 53 44.7 | 142 05 44 320 46 45 Kug........ 87,743 4. 943211
: 159 42 11 338 48 05 Brown ..1105, 000 5.021180 ..
Peak A.......... f | 6932353 |14558 11.7 | 162 12 17 341 53 41 Kug........ 41, 505 4. 618100
183 32 43 33905 Brown .| 69, 197 4. 840086
Copleston. . . . ... g {6930 20.0 | 146 05 37.3 | 169 42 26 | 349 30 48 Kug........ 44,398 4. 647361
. . ) 186 58 34 |. 7 11 54 Brown.....| 73,827 | 4.868216
By HEll.......... 1 (694200.7 |144 4738.4 |............. 317 58.36 Flax ....] 72,385 4. 859649
. . . 337 56 06 Kong....... 39, 361 4. 595070
Michelson........ j | 6918383 |1441543.2 |[............. 343 24 09 Collignson. .. 78: 402 4. 894328
6 56 18 Arey. ...... 86,474 '} 4. 936886
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ELEVATIONS,

As the observations of vertical angles on the
different peaks were taken at a distance from
the mountains they do'not give accurate values.
In- winter the refraction is sometimes so great
as to distort the distant sky line into unrecog-
nizable shapes. At Kug station, at an eleva-
tion of about 50 meters above the sea, the house
on Flaxman Island, at sea level, had a zenith
distance of less than 90°. .On account of the
low weight of such observations only a few
were taken. Below are the resulting elevations.

Elevatwns of mountain peaks wn Canning River
region, northem Alasha
Meters.
' Michelson from sea level at Arey__ 2, 816
Chamberlin, northeast peak, from

Avey ___ . _____ . _=- 2,783
Chamberlin, southwest peak from

Flax 2,784
Weller from Arey._ . __________ 1, 500
Weller from Flax________________ 1,467 -

Salisbury, portheast, from Flax___ 2, 044

The southwest peak of Mount Chamberlin is
from 50 to 100 meters higher than the northeast
peak, so that 2,800 and 2,750 meters are better
values.

TOPOGRAPHY

The work of mapping the details of the
topography was divided into two sections, that
of the coast and that of the interior. The
" coastal work was done with great care and
with as great accuracy as possible under the
conditions. The interior mapping could not

“be brought up to the same standard, both from -

the inexperience of the writer and the diffi-
. culties under which he worked. The lines are
drawn solid where they have been actually sur-
veyed with an accuracy in keeping with the
character of the map in which they appear.
The lines that have been observed but not sur-

veyed are drawn broken. Probable lines,.

chiefly derived from native information, are
drawn dotted.

COASTAL TOPOGRAPHY.

This work was done with two grades of ac-
curacy—(1) simple sketching of details along
the route traversed by sled or boat and (2)
plane-table work. The coast between Herschel
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Island and Flaxman Island was sketched du-
ing a sled trip in the fall of 1906. As the por-
tion between Flaxman Island and Barter
Island was afterward done in detail by the
writer and that between Herschel Island and
the 141st meridian by the Canadian Arctic Ex-
pedition, only the remainder, between the 141st
merdian and -Barter Island, is shown on the
map in this report (Pl III, in pocket).
Several sled and boat trips were made be-
tween Flaxman Island and Point Barrow, and
many details, not shown on the existing charts,
were sketched. A map of the coast line be-
tween Oliktok and Point Barrow was con-
structed by adjusting these details to the ex-

| isting charts (Pl. IIT).

The topography shown on the large-scale
maps (Pls. IV and V) between Barter Island
and the Colville was drawn tpon a small
plane table, an open-sight alidade being used.
The distances -were determined by pacing.

‘Numerous posts or beacons were erected, which

were located by triangulation for the purpose

| of controlling the traverse. The field scale was

slightly larger than 1:80,000. Two thousand
paces, assumed to be 1 mile, were drawn equal
to 2 centimeters on the sheets. The paces were
counted by a pedometer, but as the hand which
marked the hundreds of paces had much lost
motion, a check was made by mental counting.
In some places it is probable that there was a
miscount of an even hundred, judging from the
intersections on distant points. Where the
coast was fairly regular and the walking was
along a hard sand beach the intersections were
very satisfactory, but where the traverse was.
along the top of an eroded bank the many de-
tours interfered with accurate work.

These field sheets were entered upon an office
map which had a scale of 1:80,000, and thus
they had to be reduced slightly. This reduc-
tion was done by making a tracing of the sheet
and adjusting this tracing to the office map by
closely spaced offsets. The closures noted be-
low are partly due to the larger scale and

| partly to errors of the paced distance.

The coast west of Flaxman Island had so
many points located by the triangulation that
there are not many places where stretches
greater than 4 or 5 miles are uncontrolled. The:
weakest stretch is around the lower part of
Mikkelsen Bay, a distance of about 10 miles.
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Here there was a closure of about a mile, so
this stretch was probably incorrectly mapped.

East of Flaxman Island there were few points
of control, and so the map is correspondingly
weaker. Between Brownlow Point and Kon-
ganevik, about 20 miles, the closure was half a
mile.” The area between the Hulahula delta
and Manning Point was controlled by two
micrometric base lines, so that it is fairly ac-
curate.

Every line drawn solid has been dctually
paced or viewed from such a short distance
that all the details were visible. Both sides of
the narrower sand islands could be mapped
from the middle, but on Pole and Cross islands
both sides were paced. The outside of Long
Island was paced, and frequent halts were
made to sketch the details of the inside from
places previously located. Some stretches
where details could not be seen are drawn with
broken lines. The outside of Leavitt Island
was paced, and a part of the inner side sketched
as in mapping Long Island. The Spy Islands
were not paced, but good locations were se-
cured upon beacons at their extremities, so
that their position is fairly accurate.

No topographic line has been drawn solid to
represent features which were viewed from
snch a ‘distance that details might be over-
looked. In-a westward extension of the topo-
graphic map: of the Boundauy Survey the east
end of Icy Reef was drawn in solid lines upon
a field scale of 1:45,000, as viewed from a dis-
tance of 1 or 2 miles. On the writer’s map the
east end of Stump Island has been drawn with
broken lines, although it was camped upon,
as well as viewed from the mainland about a
mile away.

The coast line in the neighborhood of Collin-

"son Point was mapped by the writer in 1912,
with the exception of about a mile of the spit.
In 1913 the topographers of the Canadian
Arctic Expedition made a map of the same
stretch and included a part of the interior.
Their map, of about twice the scale of the
writer’s, has been reduced and entered upon
his'map. - A tracing was kindly furnished and
permission was given to use it. The portions
common to both maps were practically iden-
tical. ’

Constant changes in the shore line are taking
place, so that many of the details mapped by
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the writer will be lost within a-few years.
Even during his field work such changes were
noticeable. The first beacon erected on Egg
Island was entirely cut away and about. a hun-
dred yards was added to the west end of the
island between 1911 and 1914. In addition, a
new islet was built up north of the west end,
so that there was difficulty, in recognizing the
locality. . At the east end of Long Island the
shore was cut back as far as the beacon erected
for a triangulation signal between 1911 and
19138: In 1914 a spit about a hundred yards
long had been built out at the same place.

In general, the sand islands are rather per-
manent, for driftwood in an advanced stage of
decay is found on some of them, as well as
grass and moss. = Native houses that were an-
cient before the present. inhabitants came into
the country also are found on some of them.

INLAND TOPOGRAPHY,

In the map of the interior (Pl. I, in pocket)
great accuracy has not been 1tt‘uned for either
distances or elevations. The writer had had no
previous experience. in drawing contours, so
that this work does not express the nature of
the topography as well as it should.

On the first inland trip up Okpilak River a
small plane table with a telescopic alidade
was carried. This alidade had a micrometric
eyepiece, with which the writer endeavored to
get horizontal control by the erection of cairns
a known distance apart, after the method em-
ployed by Peters in constructing his map of
the Colville. Owing to various causes, com-

‘plete control was not attained.

The telescopic alidade was too heavy for

| summer work, where everything had to be car-

ried on the back, so it was ‘discarded, and an
open-sight alidade was used in mapping the
Canning. The topography was drawn upon
separate sheets at each station, with estimated
distances and known horizontal angles. The
vertical angles were estimated or-determined
by a hand clinometer. These separate sheets.
were afterward used to draw the office map
by using as a base the distance apart of two
peaks located -from the coast and then pro-
ceeding by a triangulation worked out of the
sheets themselves. Of course, this was a very
rough method, but it was much the best under
the circumstances. Some extra details were



46

secured from ordmary photographs taken %v

the stations.
An attempt was made in the winter of
1910-11 to get a better control by.a micrometric

traverse with a 3-meter bar, but it was not

successful.

Such a traverse was made on the lower 25
miles of Hulahula River and abandoned on
account of continued bad weather. Some de-
tails were mapped at the headwaters of the
same river by the use of this form of control,
but they are not within the area embraced by
the published map and so have been omitted.

While surveying Sadlerochit River the
writer was greatly aided by a stenometer

loaned by the United States Geological Sur--

vey. Several small sections were mapped from
a base line measured in this way. The coordi-
nation between these separate portions when
they were combined was very good. The
topography around Lakes Schrader and Peters
was mapped by a traverse paced upon the
smooth ice of those lakes. The scale was
checked by stenometric measurement.

The elevations shown by the contour lines

are only approximate, for they are deduced |

from aneroid observations. On the Sadlerochit
they may be considered to be most accurate,
for the field barometric readings were com-
pared with a series of readings taken by the
writer’s workman. at Flaxman Island, more
than 50 miles away. = Elsewhere there were no
corrections possible for the varymg state of
the atmosphere.

. The ultimate control of the topographic map |

was secured by prominent peaks located from
the coast. The mapping of the area within
view of one or more of these peaks is probably
fairly accurate as-regards distances, but that
of the area around the upper part of the Can-
ning, which lacks any such control, may be
faulty.

" HYDROGRAPHY.

During the numerous trips of the writer’s
y‘mwl between Flaxman Island and Point Bar-
row soundings were made, ordlna.rlly at 15-
minute intervals. In the open-boat journeys
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also as many ~sound1ngs as possible were taken.
In this manner about 1,500 recorded soundings

have been made, mostly between Flaxman

Island and the Colville. The soundings taken
in boat trips close along the islands or the
mainland are all easily located and can be
entered with confidence upon the map. Many
of those taken from the yawl during thick
weather are doubtful. These soundings were
first entered with as much acéuracy as possible,

and if there was any discrepancy between

neighboring soundings they were erased. The

soundings appear to-be regular, except near

the inside of the deeper entrances between the
sand islands. The writer hoped to develop
the topography of the bottom in important
places but was unable to do so, except between
Flaxman Island and the mainland.

In addition to the soundings alongshore,
a line of soundings was made to the north at
about the 150th meridian. No bottom ‘was
found at 300 fathoms at a distance of more
than 50 miles from the shore.

METEOROLOGY.

Observations.—A. series .of daiiy observa-
tions, consisting of readings of the thermome-
ter and barometer, direction and force of the -
wind, and notes upon the weather, was made by
the officers of the ship at Flaxman Island for
a period.of one year in 1906-7. The records
have not yet been worked up and hence are not.
available for publication. :

Awuroras—Some notes on the auroras were
entered in the meteorologic report. There was
nearly always an irregular strip of greenish
haze extending, according to the writer’s
memory, from southeast to northwest. Colors
or noticeable motion were rare. Probably not

more than half a dozen displays were suffi-
ciently striking to cause general interest. The
writer noticed on several cloudy moonless
nights that almost as much light came through
the windows as during the full moon. This
light could only have come from the aurora.

Parhelia—No paraselenae were noted; and
only a few poorly developed parhelia were
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seen on the coast, but during a spring trip up
Canning River, whlle camping for several days
in the vicinity of Shublik Springs, the writer
witnessed an almost constant dis-
play of parhelia. The steam from
these copious springs filled the air
with ice crystals during a spell of
calm, clear weather. The most com-
plete parhelia are.shown in figures
2 and 3. In reading Hastings’s"
textbook on light?! the writer finds
that the subject has been developed
theoretically.

In Hastings’s work? a rare fea-

.of 1906.
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kelsen for nearly three months dﬁring the fall
These records were eagerly seized

upon by Dr. Rollin A. Harris, of the Coast

ture is discussed. This has been de-
scribed by several observers as a
downward-facing semicircular arc,
tangent to the circle of 22° around
thesun. Hastings’s calculations call
for a parabolic arc at this place. In
the sketches made by the writer this
feature was drawn and noted to bea
parabola. No measurements were
madeof theradii of the different arcs.

side.
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FIGURE 3—-1’mhella, Canning River, April 10, 1908, 2 to
6 p. m. For explanation see figure 2

!

TIDAL OBSERVATIONS.

Hourly staff readings, supplemented by
quarter-hourly readings near. the times of
high and low waters, were made by Capt. Mik-

F1Gure 2.—Parhelia, Canning River, April 9, 1908, noon to 2 p. m. " 1, Daz-
zling ; a straw-colored parabola, white inside.
cessively red, orange, blue, outward from sun.
complete circle of about 45° diameter ; area within darker than that out-

4, Brilliant ; colored successively red, orange, and blue, outward

from sun ; straw and white, once noted here also.

as in 2 and 4.

the horizon.

colored red, orange, green, blue, outward from sun.

‘times seemed linear and sometimes to be convex to the sun.

Above 4 and between the two wings, 8, the air was full of bright flashes

of light from the nearer ice crystals. 9,

white spot dlametrically opposite the sun and at the same altitude.

2, Brilliant ; colered suc-
3, Faint white arcs or

5, Very faint colored,
6, Faint white horizontal band, sometimes encircling
Ta, Bright;
This part some-
.8, White.

7, Faint white circle of about 90° diameter.

White, vertical. 10, A faint

and Geodetic Survey, and within a couple of
months the calculations were finished. They
have since been published.?

MAGNETIC OBSERVATIONS,

The writer had neither the instruments nor
the time for comprehensive magnetic. observa-
tions, but as he believed that even rough ob-
servations of the declination would be of value
he made a few shortly before leaving the
field. The bearing of the north mark was noted
with two ordinary azimuth compasses. These
compasses were afterward forwarded to the
Coast and Geodetic Survey, which determined
the corrections. Of course, this calibration is
correct only for the latitude in which it was
ascertained, but it is better than none at all.
The following table will give an idea of the
probable accuracy of the mfmgnetlc observa-
tions:

1 Fastings, C. S, Light, New York and London, 1901.
2 Idem, p. 218.

S Harris, R. A, Arctlc tides, U 8. Coast and Geoietic
Survey, Washington, 1911,
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Observations for magnetw declination at the astronomyical pzer
on Flazman Island, northern Alaska.

e | Cor
Mean | Mean
Com- | Com- | A (+ | B (+ [rected
Date. | Hour. pass | pass | cor- | cor- | 4
. . rec- rec- and
tion). | tion). | "3
1914, | . o | o ol o | o
May 6.| 8.25a. m..| 139.2 | 143.3 | ° '
o . 143.7 |
8.25a.m..| 139.3 | 143.2 | 139.4 | 143.3 | 142.0
+3.6| -2.2
8.30a. m..| 139.6 | 143.2 | 143.0 | 141.1
8.30a.m..| 139.6 | 143.2
Mean. ..| 139.4 | 143.3
May 6.| 11.30a. m.| 139.2 | 143.6
© | 3p.m....| 139.4 | 143.8 | 139.4 | 143.7
. A7 86| —2.2 | 142.2
6p.m....| 139.5 | 143.8 | 143.0 | 1415
Mean...| 139.4 | 143.7 '
May13| 11.30a.m.| 138.7 | 142.3 ,
7 1'12.40p. m.| 138.6 | 141.9 | 138.5 | 141.7 |
3.6 | —2.2 | 140.8
445p.m..|138.2 | 141.8 | 142.1 | 139.5 |
138.5 | 141.7
May15| 12.30p. m.| 139.4-| 142.9 )
6.30p.m..| 139.0 | 142.8 | 139.1 | 142.8 :
. +3.6 —2.2 | 141.6
8p.m..... 138.9 | 142.8 | 142.7 | 140.6
139.1 | 142.8

Mean bcarmo of north mark=141.6°.
Dechnatlon “east of north=38. 4°

ETHNOLOGY.

Considerable attention was given to the com-
pilation of an Eskimo grammar and diction-
ary before it was realized that years of study
would be necessary before sufficient knowledge
of the language could be attained. Serious
work was given up after learning that the mis-
sionary at Point Barrow had already gathered
much more material than the writer could hope
to procure.

his entire attention to this one subject.

Many ancient Eskimo implements were ob-
~ tained by digging out old house sites or by
purchase. These objects have been presented
to the United States National Museum.

Stefdnsson, who came into the:

country as an ethnologist, was able to devote | Il of the chain.
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. ZOOLOGY.

At first some material ivas gathered as to
the habits of the conspicuous birds and ani-
mals, but Dr. Anderson, who later worked in
the same area, was so much. better fitted for
this work that the writer gave up such ob-
servations. The small amount of material he
had collected was turned over to Dr. Anderson.
Some observations on the animals of the region
are given on pages 62-66,

.GEOGRAPHY.

LOCATION AND GENERAL FEATURES OF THE CAN-
NING RIVER REGION.

The Canning River region, as shown on the
reconnaissance map (Pl I, in pocket), em-
braces an area about 70 miles square south

| of Camden Bay. Geographically the region
| consists of two well-marked provinces, the

mountains on the south-and the Arctic .slope
on the north.

The larger physiographic features of north-
ern A.laslm have been described by Brooks,!
as follows: »

A new name, Arctic Mountain system, is proposed
for the east and west frending mountain system of
northernn Alaska formerly regarded as part of the
Rocky Mountain system. - Recent investigations by
Canadian and American geologists have shown' that
this is a distinct system from the Rocky Mountains,
although they are connected by the flat-topped Rich-
ardson Mountains, forming the Mackenzie-Porcupine
divide. The Arctic Mountain system stretches west-
ward from the international boundary to the Arctic
Ocean north of Kotzebue Sound. It is not every-
where sharply differentiated from the plateau region
to the south, for in many places the dissected plateau
remnants merge with the foothills of the ranges. In
its western part the northern limit of the lowland of
the Kobuk Valley affords a definite line of demarca-
tion. On the north the mountains, so far as known,
everywhere fall off abruptly to the Arctic slope. This

.scarp affords a definite boundary line between the

two provinces. The system is made up throughout
its extent of two or more parallel ranges and ‘in-
cludes some broad lowlands. These lowlands are
specially -striking topographic features in the western
The Arctic Mountain system is
continued east of the boundary by some mountains
of lesser altitude. These end in a scarp at the Mac-
kenzie delta, east of whlch they have not been

recogmzed

1 Brooks, A. H., The physiographic provinces of Alaska:.
Washington Acad. Sci. Jour., vol. 6, pp. 252-253, 1916.
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The Arctic slope region has two subdivisions, the
Anaktuvuk Plateau and the Coastal Plain. The first
forms a piedmont plateau, sloping northward from
the base of the range. Along the Colville River it
has n width of about 50 miles, but it narrows to the
east. At the boundary it appears to be entirely absent,
for here only a narrow coastal plain intervenes be-
tween the mountains and the sea. The westward ex-
tension «of Anaktuvuk Plateau is unexplored. On the

north the plateau is bounded hy a scarp which sepa-.

rates it from the Coastal Plain. This plain varies
from a width of less than 10 miles at the boundary
to over 150 south of Point Barrow.

Both provinces—the mountains and the Arc-
tic slope—are drained by closely spaced north-
ward-flowing rivers. Between the Colville and
the 141st meridian there are ten large rivers,
five of which are reported to head against the
Yukon drainage, the Turner, Hulahula, Sadle-
rochit, Canning, and Sagavanirktok. Two
more, the Aichillik and Jago, may reach
the divide, but the Okpilak, Shaviovik, and
Kuparuk are known not to reach it. »

Of these rivers the writer has examined the
Okpilak, Hulahula, Sadlerochit, and Canning.

ARCTIC MOUNTAIN SYSTEM,

.GENERAL CHARACTER.

As stated above, the Arctic Mountains run
nearly east and west across Arctic Alaska. - At
the boundary line on the east they are about 60
miles wide, according to Maddren.! Along the
146th meridian, where the writer explored
them, the width is probably 150 miles. Along
the 152d meridian, according to Schrader,? they
" are 100 miles wide.

Along the 141st and the 152d meridians the
highest elevations are about 6,000 feet, but far-
ther west, near Cape Lisburne, they are less

than half this height. In the region south of

Camden Bay, described in this report, although
the general elevation along the central part of
the range is probably about the same as that
-found to the east and west—6,000 feet—there
is a small group of snow-covered mountains,
which reaches an elevation of 9,000 feet.

Only two of the boundaries of the Arctic

Range are at present definitely known—the

i
i
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Arctic slope on the north and the Arctic Ocean
on the west. The eastern limit lies near the
boundary line, but the details of the relation of
the Arctic and the Rocky Mountain systems
have not yet been determined. The southern
limit has been defined in places, but there are
still gaps where the dividing line between the
Arctic Range and the Central Plateau has not
yet been decided upon.

- The echelon arrangement mentloned by
Brooks?® has not been observed in the area
south of Camden Bay, although there are sug-
gestions of it east of Jago River. From an ele-
vated- outlook toward the east, on Okpilak
River, outlying ridges can be seen, but from the
coast between Barter Island and the boundary
the mountain front appeared to present an un-
broken line. . From Jago River to the Okpilak
the front runs approximately east and west,
but on the west side of the Okpilak it trends to
the northwest as far as Hulahula River. At

| this point the front of the main mountain mass

recedes in echelon form several miles, and then
trends westward as far as the Canning. Be-
tween Hulahula and Canning rivers there are
three-small belts of mountains, which form out-
liers parallel with the northern front of the

| main range. These outliers terminate abruptly
-at the Canning, and the mountain front recedes

several miles again to that of the main range

-and then extends about west- southwest as far ,

as the eye can reach.

Schrader’s map * shows the mountain front
east of the Colville curving northeastward
toward the ocean. The writer’s observations
indicate the same approach of the mountains
toward the coast. They are not clearly visible
from the ocean west of the 148th meridian.
From a point on the 150th meridian in the

clearest winter” weather occasional glimpses

were caught of mountains lying to the south-
east, and peaks were thought to be identified
which lay in the 147th meridian. This points
to a rather abrupt change in direction of the
mountain front somewhere west of the 147th
meridian. Whether this change is in echelon
form or is a simple bend in a continuous front
is not yet known. :

1 Oral communication,
2 Schrader, F. C., A reconnaissance in northern Alaska in
1901 : U. 8. Geol. Survey Prof. Paper 20, p. 39, 1904,

16344 ° —18——4

3 Brooks, A. H., The geography and geology of Alaskn:
U. 8. Geol. Survey Prof. Paper 45, p. 43, 1908.
¢ Schrader, F. C., op. cit., pl. 2.
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SUBDIVISIONS.

“ Various names have been given to portions
of the Arctic Range by the early explorers,
and some of them must be omitted. The term
British Mountains has been adopted by the
boundary survey for the crest line on the 141st
meridian. This name has been extended by the
writer - to cover the northern portion of the
Arctic Range between the boundary line and
Jago River, where the Romanzof Mountains
begm Schrader * has usefl the.term Endicott
Mountains for the portion between the 145th
‘and 154th. meridians. The terms Romianzof
and Franklin Mountains were applied by the
discoverers to portions of the. Arctic Range
which lie in the area discussed in this report. -

The term  Romanzof was first applied by
Franklin 2 .to. the high snow-clad mountains
between Jago and Hulahula rivers. A few
days later he saw some more- mountains near
Canning River and he included them under the
same name. As the mountains first discovered
are separated from those near the Canning by
a-structural break, the term Romanzof is con-
~ fined in this report to the high snow-clad group
* at the northern front of the Arctic Range be-
tween Jago and Hulahula rivers. -Franklin’s
description is as follows: : .

At 6 this evening [near 'Point Griffin] we
passed the termination of the British chain of moun-
- tains and had now arrived opposite the commencement
of another range, which I named after the late Count
Romanzof. * *. * The day was very clear [at Arey
Island] and exposed to our view the outline of the
Romanzof chain of mountams, whose lofty peaks were
covered with snow.

The term Franklin Mountalns was apphed
by Dease and Simpson ? to the portion of the
- Arcti¢ Range that lies west of Canning River
‘and is visible from the coast. The writer has

tsed the term to cover not only the portion’

west of the Canning but also the part south

of the three outlying ranges between the Can--

ning and the Hulahula. The southern limit
can not be fixed at present, from lack of infor-
mation. It seems probable that there is & con-
tinuous rugged belt at least as far south as
the Arctic-Yukon divide. The eastern termi-

1 §chrader, F. C;, op. cit., p. 40.

2 Franklin, Sir John, Second expedition to the Polar Sea,
pp. 145, 147, London, 1828,

3 Simpson, Thomas, Discoveries on the .north coast of
.America, p. 125, London, 1843,
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nation is against the Romanzof Mountains on
the north, but there does not seem to be any
break - between' the Franklin and British
mountains south of the Romanzof Mountains.
The western limit is also at present indefinite,
for no break could be seen from an elevated
outlook on the Canning: It is not known
whether the Franklin Mountains grade into
the Endicott Mountains or are separated by a
break at the northward-facing crescent (p. 49)
east of the Colville.

. The outer two of the three outlymg ranges
south of Camden Bay.have been given separate
names by the writer. The southernmost range
is s1mply called the Third Range.

‘FRANEKLIN MOUNTAINS.-

_The northern boundary of the Franklin
Mountains is everywhere sharp. In most places
there is a bold ‘escarpment that rises 2,000 to
3,000 feet above the rolling upland. The south-
ern -boundary, which for the present is arbi-
trarily placed near.the Yukon-Arctic divide,
is, of course, indefinite. On the northeast the
Franklin' Mountains end definitely against the
higher Romanzof Mountains, but on the south-
east border they appear to merge into the
British Mountains. Nothing is at present.
known of their boundary to the west.

Along the northern front the Franklin
Mountains are in general about 5,000 feet high,
but between the forks of the Sadlerochit there
is an area where they reach 7,000 feet. At the
headwaters of the Hulahula they are probably
not over 6,000 feet. Two notable peaks, Mounts .
Chamberlin and Salisbury, rise above the gen-
eral level of. these mountains. Mount Cham-
berlin, -which s south of Lakes Peters and
Schrader, is the most prominent feature of the
interior - landscape west of the Romanzof
Mountains. Its double-peaked ice-clad sum-
mit, which rises 3,000 feet above the neighbor-
ing mountains, reaches a total elevation of
9,000 feet above sea level. Mount Salisbury,
Whlch is on the west side of the Canning, about
60 miles from the coast, is also double peaked,
but as it is not so high as Meunt Chamberlin
it does not stand out so conspicuously. Mount
Chamberlin is shown in Plate XI, 4 and B.

A better idea of the topography of the
Franklin Mountains may be gained from the
illustrations (Pls. KI B; XV, 4, p. 58) than
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4. MOUNT CHAMBERLIN FROM LAKE SCHRADER.

B. LAKES PETERS AND SCHRADER.
Mount Chamberlin at the right.
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can be given in words. From an elevated out-
look very few separate peaks stand out against
the even sky line, except at the headwaters
of Sadlerochit River. In general, the moun-
tains visible from the coast are free from snow
in summer. .

ROMANZOF MOUNTAINS.

This name is applied to a small group of
high mountains covered ‘with snow and gla-
ciers confined to a roughly circular area about
15 miles in diameter, between the headwaters of
Jago and Hulahula rivers. They are bounded

on the east, west, and south by the British and-

Franklin mountains. On the north- there is
only a narrow fringe of lower mountains be-
tween the Romanzof Mountains and the Anak-
tuvuk Plateau.

They have been observed from all sides ex-

cept the east to rise.with a gradual but defi- |

nite slope from the general mass of the Arctic
Mountains. There is little variation in the ele-
vations ‘of the highest summits. They may be
observed from Flaxman Island, rising slightly
over the nearer ranges, but east of Camden
Bay they are very prominent.
summer of 1912 Maddren did not see them
from the coast at the 141st meridian. During
this time the atmosphere was very hazy, proba-
bly from the eruption of Mount Katmai. The
engineers of the Boundary Survey, however,
sighted upon high snow-clad peaks to the west.
The angles and estimated distance of these
sights indicate that the points are in the south-
east part of these mountains.

They are much more jagged than the other ‘

mountains of the region,.and many separate
peaks and ridges stand out from the general
sky line, though as a whole, when viewed from
a distant elevation, the mountains appear to be
a solid mass. Snow and ice caps occur wher-
ever a lodging place is found, and glaciers are
numerous. Some of the individual peaks and
ridges are concealed by domes of ice. The
Romanzof Mountains are shown in Plate XII.

. OUTSIDE RANGES.

Of the three short mountain ranges that lie |-

north of the Franklin Mountains, between Sad-
lerochit and Canning rivers, the Sadlérochit
Mountains are the northernmost. They run
east and west for about 50 miles at a distance

by Katakturuk River.

During the
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of 25 to-40 miles from the coast. At the east
end they are about 10 miles wide and ‘at the
west end about 5 miles wide.

- The northern front is crescentic and f01
most of the distance a bold fault scarp rises
about 2,000 feet above. the rolling upland. On

‘| the south side the mountains rise more gradu-

ally out of Ignek Valley and with an even

'slope. At both ends they have a general eleva-

tion of over 4,000 feet, but in the middle, near -
Katakturuk River, they.are noticeably lower.
They are traversed near the eastern end by
the broad, open valley of Itkilyariak Creek,
and near the middle, according to the natives,
The crest line, though
narrow, is fairly even. Only two peaks stand
out sharply enough to be recognizable from

different directions, so that they can be used

for triangulation stations.

The middle range, called the Shublik Moun-
tains, is shorter, wider, and in general higher
than the Sadlerochit Mountains. The western

"end juts out several miles to the west of the

Sadlerochit Mountzuns, but the eastern end is
hidden from view from the coast. The Shu-
blik Mountains are sharply bounded on the
north by a fault scarp, but on the south the
slope is more gradual, and there are a few foot-
hills at their base. The eastern end gradually
descends to the open basin of Sadlerochit
River, but the western end is more abrupt
against the Canning. An outlier is cut off at
the west end, but the rest of the range, as
viewed from both ends, seems to have no
transverse valleys.

The third range from the c‘oast, which is
called in this paper the Third Rangde, is very
narrow between the. Canning and ‘the Sad-
lerochit, and the crest line is a single ridge.
In the open basin of the Sadlerochit there are
a.couple of isolated mountains which have been

‘cut off from the Third Range, and a short

range that abuts against Hulahula River seems
to fall in the same line.

ARCTIC SLOPE.

ANAKTUVUK PLATEATU.

There is a rolling tundra upland between the
Arctic Mountains on the south and- the coastal
plain on the north, which is in strong physio-
graphic contrast to the mountains, but only
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.moderately so to the ceastal plain.
west side of the Canning this upland is about
40 miles- wide.
could be seen to extend.westward with in-
creasing width to the limit of vision. There
can be little doubt that. this upland continues
westward beyond the Colville, where Schra-
der* describes a similar upland under the name
of Anaktuvuk Plateau. It is 80 miles wide at
the Colville. Collier? describes a similar fea-
ture still farther west, at Cape Lisburne.

In front of the Sadlerochit Mountaing a
tfairly uniform width of about 20 miles is main-
tained, but at Sadlerochit River the upland
ends toward the east in'a bold scarp. It con-
tinues southeast around the eastern end of
the outside belt of mountains and swings into
the open basin of Sadlerochit River and across
the front of the Romanzof Mountains.

On Okpilak River the upland is less than
15 miles in width. Only a narrow bench could
be seen in front of the British Mountains. To
the east, where these mountains approach the
boundary line, nothing of the upland was seen
from the coast. Maddren reports® that here
there are interstream benches, which probably
mark the level of the Anaktuvuk Plateau, but

_ no upland area along the’mountain front.

O'Neill, of the Canadian Arctic expedition,*
finds that east of the boundary a narrow coastal
plain passes abruptly into a rolling plateau,
which slopes gradually upward and terminates
at the north face of the mountains. '

As stated above, the southern boundary of

‘the upland is everywhere very definite against
the bold front of the mountains. There was
no place observed by the writer where the es-
carpment.was not at least a thousand feet in
height. The northern boundary, though as a
rule definite, is by no means so marked as the
southern.
was observed, the northern: front rises with a
slope of -15°-20° from the flat coastal plain,
and this slope is generally present elsewhere.
In one place only, on Katakturuk River, the

1 Schradér, F. C., op. cit., pp. 45-46.

2 Collier, A. J., Geology and coal resources of the Cape’

Lisburne region, Alaska U. 8. Geol. Survey Bull, 278, p. 14,
1906.

3 Qral communication.

4 Q'Neill, J. J., Canadian Arctlc expedition : Canada Geol.
Survey Summary Rept. for 1914, pp. 112-113, 1915.

On the-

From an elevated outlook it

As far to the west as the upland’
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break is scarcely noticeable from a distance.
The maximum observed break is near Sadle-
rochit River, where the upland may rise as
much as 300 feet above the coastal plain.

The upland slopes gradually seaward
throughout the area studied. West of the Can-
ning, near the mountains, it has an approxi-
mate elevation above the river bed of 1,000 feet
and above the sea level of 1,500 feet. Where it
ends on the north it rises roughly 100 feet
above the coastal plain and 300 feet above sea

level, the. decrease in height being 1,200 feet

in 85 to 40 miles. On the east side of the Can-

ning, opposite Sadlerochit- Mountains, the ele-

vation is much lower than ‘that on the: west
side, but on the northern front the upland is’
approximately the same height on both sides
of the river. 'On Okpilak River the-elevation
is about 3,500 feet, which is apparently main-
tained for some distance eastward. -

The upland seems a nearly featureless plain
when viewed from an elevation. The only
noticeable projections above the general level
are a few foothills at the head of Marsh Creek
and a gentle ridge between this creck and Ka-
takturuk River, near the coast. On the east
side of the Canning there are a few irregu-
larities of surface due to glacial deposits. The
upland as a whole is a fairly level plain cut
by valleys that trend north and south. The
evenness of the sky line upon the Canning is
shown in Plate XIII, 4, and on the Hulahula
in Plate XIII, B. In these areas only one
lateral stream has made a noticeable cut in
the sides of the main valley. - On the other
hand, the area between Katakturuk and Sad-
lerochit rivers seems to be in a more mature
stage of erosion. Here there are numerous side
streams, and the country -is more open and
rolling. , .

- , COASTAL PLAIN.

The writer has examined the outer margin
of. the coastal plain along the entire north
coast of Alaska. Between Barrow and Saga-
vanirktok River the plain is so wide that its
southern margin can not be seen from the coast.
The upland comes into view east of this river
and continues in sight from the. coast as far
as Martin Point. The width of the coastal

| plain on the Colville is 80 miles, and it narrows



U. 8. GEOLOGICAL SURVEY PROFESSIONAL PAPER 109 PLATE XIII
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U. 8. GEOLOGICAL SURVEY PROFESSIONAL PAPER 109 PLATE XIV

A. COASTAL PLAIN, SOUTHWEST OF POINT BARROW.

B. WILLOWS ON CANNING RIVER.



GEOGRAPHY.

toward the east until near Collinson Point the
upland fronts thessea. East of the Sadlerochit
it abruptly widens to about 50 miles and. then
narrows where the British Mountains ap-
proach the ocean at the boundary line.

The coastal plain is definitely limited on the
south by the Anaktuvuk Plateau. The north-
ern boundary is, of course, the Arctic Ocean,
but there is only a slight break in the profile
af. the coast line. The maximum break, at
Barter Island, may be 30 feet, but this is ex-
ceptlonal The average h]oh bank is not
more than 15 feet above sea level, and there
are many places where there is scarcely a break
of 1 foot. From a height only slightly above
the sea level the coastal plain rises very gradu-
ally to a height of about 200 feet at its southern
margin on the Canning, where it is about 20
miles wide. On the Okpilak, 40 miles from the
coast, the altitude was about 1,200 feet. The
grades on the two rivers are 10 and 30 feet
to the mile, respectively.

The coastal pl‘un is so featureless that there ]

are many places in which one would become
lost without a compass (Pl. XIV, 4): In-all
directions there may be simply a flat tundra

plain dotted with shallow ponds and lakes.:

Many of the larger rivers flow through such
shallow cuts that their existence might not be
suspected at a distance of half.a mile. There
is an exception to the usual dead level of this
tundra plain at Barter Island and the area
south of it. This island has a rolling surface,
which may rise as much as 50 feet above the
sea. South of the islandsthe mainland -is only
a few feet above the sea, but 6 to 8 miles south-
ward, the plain increases perceptibly in height
and becomes.somewhat undulating. Herschel
- Island, about 500 feet high, is so notably above

the level of the coastal plain that it can not be

considered a part of it. There are also two
outliers of the upland a few miles out on the
coastal plain east of Okpllak River.

Locally the dead level is broken by large
mounds, which rise abruptly from the sur-
rounding plain. These mounds are usually in
the form of rounded domes whose altitude

above the plain may reach a maximum of.

nearly 300 feet, although most of them are less

than 50 feet high. They are very abundant in .

the neighborhood of Kadleroshilik and Kupa-
ruk rivers, as many as 40 being counted from a
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single place. A detailed description of these
mounds is. given under the heading “ Cenozoic
deposits ” (pp. 150-155).

A minoy feature, yet one that is noteworthy

in' a region of such slight relief, consists of
low grassy hummocks, from 1 to 3 feet high,
which are scattered sparingly over the flat
tundra -plain. They have a heavy coating of
turf and support a luxuriant growth of vege- -
tation. Probably they are in part formed by
the lodgment of wind-blown material, but -
within them the ordinary superficial forma-
tions, in some places containing pebbles, have
beén found above the general level of the plain.
There was evidently a slight bulging of the.
ground, which later- was built up by vegetation.
No doubt in the formation of these hummocks
the-action of frost is concerned, but the process
is not clear.
- The polygonal marklngs upon the surface
of the coastal plain are fully described under
the heading “ Ground ice” (p. 205). There are
two_different phases of this phenomenon. The
more conspicuous phase is a division of the sur-
face into rectangles by a system of parallel
ridges, which often inclose ponds. The relief
of the ridges above the bottoms of the ponds
may be nearly 3 feet. The ridges themselves
are separated by a depression of not more than
1 foot. In the bottom of this depression there
is usually an open frost crack about an inch
wide. (See Pls. \\IX B, p. 205, and XXX.
A, p. 206.) ‘

The other phase of the .polygonal surface
topography consists of a network of shallow
depressions, which surround higher blocks of
the tundra. The relief is about 1 foot, but
near banks the depressions may be deepened
by erosion, so that the blocks stand out in
strong relief (Pl. XXX/ B, p. 906) A map
of one of these areas is shown m figure 26
(p- 210).

In the deltas of the rivers the western banks
are usually covered. with silt dunes. They-are
typically developed as a single row immedi-
ately over the bank, but on the Sagavanirktok
they are massed together over a belt several

.hundred yards wide.

- Even the larger rivers have cut very slightly
into the plain. Banks 10 feet high are excep-
tional, and the maximum observed height was
probftbly less than 15 feet. The drqlnmge origi-
nfltmg in the plain itself has established very



54 -
‘few lines. The surface waters collect into
ponds and lakes, and the ove1 flow seeps through
the grass to the nearest stream. Some of. the
larger lakes have definite outlets in the form of
widely meandering surface streams so narrow
that one can step across them. Some of these
streams are deep and carry a.large flow of
water. Near the river banks and the coast
these streams have cut gulleys, but on none of
the creeks examined by the writer do these
" gulleys run back for more than a mile. This
slight development of the drainage of the
coastal plain is only true in the areas where
the plain is narrow. West of .the Colville,
where the plain- is over 100 miles wide, the

~ streams have probably developed high banks..

The writer has made no attempt to map the
drainage of the coastal plain beyond the-de-
‘tails seen in winter trips. In the northwest
* corner of sheet No. 1 of the International
Boundary Survey a group of ponds along the
one hundred and forty-first meridian is-shown.
Only one of these ponds has a mapped outlet.

COAST LINE.

Between Point Barrow and the Colville there
are three notable bays; east of the Colville
“there are none. Camden Bay is simply an un-
dulation in the generally 'straight coast line.
As Schrader has described the stretch between
- the Colville and Point Barrow,' the writer will
discuss the coast line east of the Colville.
Between Colville River and Herschel Island,
. a distance of 300 miles, the coast is so straight
‘that a vessel could set a course and never be
more than 20 miles from land. The first hun-

dred miles of coast, to Flaxman Island, has

hardly a bend; then there is a slight bend in
and out of Camden Bay, and again a straight
line from Martin Point to the boundary line.
The land along the whole coast is very low,
being often invisible from a small boat 2 or
3 miles at sea. A bank 15 feet high is a land-
mark for many miles,-and 20 feet is exceeded in
few places. For a few-miles east of Collinson
-Point the upland fronts the ocean and rises
to an altitude of more than 200 feet Wlthm a
mile from the coast.

Most of the.coast is fringed with islands in
the form of barrier reefs, which inclose
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stretches of water locally called hgoons
These islands are composed chiefly of sand

“and gravel, but thére are half a dozen which

consist of the same formation as the mainland.
The rivers have mud flats in. keeping with
their size and the degree of protection from
the waves or current of the ocean. There are.

‘a few small bays sufficiently prominent to re-

ceive names, but in a region of greater com-

‘plexity they would be unnoticed. West of

Tigvariak Island a few isolated mounds are
usually in sight from the coast.

. To sum up, the north shore of Alaska is
characterized by -low mud banks, shallow
lagoons, sand spits and islands, and mud flats.

CONTINENTAL PLATFORM.

There is a wide continental platform north
of Russia and Siberia, from which rise the sev-
eral groups of islands between Spitzbergen and
Wrangell Island, and 'another wide platform
north of Canada. There was, therefore, good
foundation for the belief that the continental
shelf was as wide north of Alaska as it is
known to be both to the east and to the west.
Not many miles from the coast, near Herschel
Island, McClure had taken a few soundings ap-
proachmg 200 fathoms without reaching bot-
tom, but these were held to be doubtful from
the report that they were taken with a rope.
Near Point Barrow some depths over 140
fathoms are reported, so that the platform
was believed to be narrow at Point Barrow,
but to widen abruptly on either side,

In the spring of 1907 Capt. Mikkelsen and
the writer, accompanied by a sailor, made
soundings through the sea ice to a point about
100 miles from the coast between the 148th and

'150th meridians. At about 50 miles from shore
the depths increased from 30 to 320 fathoms in

94 miles. Beyond this point no bottom was
found at the greatest depth reached by such
sounding apparatus as'was at hand (about 320
fathoms). The profile of the ocean bottom at
this place is given by Mikkelsen.2 There is no

" doubt that this abrupt increase in depth marked

the outer margin of the continental shelf.

The writer has taken numerous soundings in
depths less than 8 fathoms, and has found the
bottom very 1efrular, except in the newhbor-

1 Schrader, F. é., A réconnaissgm'ce.in‘ northern Alaska in-

'1901: U: 8. Geol. Survey Prof. Paper 20, pp. 48-49, 1904,

2 Mikkelsen, Ejnar, Conquering the Arctlc ice, p 439, Lon-
dor and Philade]phla, 1909;
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hood of the barrier ‘islands and mud flats.

There are a few shoals, which comprise the
submerged parts of the barrier reefs, but in
depths greater than 7 fathoms the soundings
alongshore change gradually.

DRAINAGE.

In the mountains the rivers flow through
more or less marked glacial troughs; in the
upland through open valleys; and in the
coastal plain nearly at the surface of the
tundra. In view of their length their.close
spacing is remarkable. Where the mountain
structure is not complex, as on the Canning,
the main stream cuts across the strike and the
tributaries follow the strike, as was described
by Schrader® for the Colville. On the Hula-
hula and the Okpilak, where the rock is granite
or schist of more or less uniform hardness,
this rectangular drainage js not observed

OXKPILAK RIVER.

The Okpilak heads among the. glaciérs of

the Romanzof Mountains and flows 70 miles |

northward to the Arctic Ocean. Near the
head two forks come together.from southwest
and southeast and form the main stream. The
upper 20 to 30 miles of the course.lies in a
deep glacial trough and the succeeding 10 or. 12
miles in a straight open trench in the Anak-
tuvuk Plateau.
of the distance the river flows nearly.at the
level of the coastal plain.

The west fork has its source in a glmcmr'

which fills the upper 6 or-8 miles of the valley.
The whole area around the head of this glacier
is so covered with snow and ice that scarcely.
a rock can be seen even in the summer. Dome-
shaped ice-covered peaks and rounded ridges
here rise several hundred feet above the gen-
eral level of the glacier (Pl. XVIII, p. 156).
Below this region steep rock cliffs appear,
‘broken by the lateral feeders to the main ‘ice
stream. '
The lateral glacial streams join with the sub-
glacial waters at the end of the glacier to form
the west fork, which flows rapidly through
rock gorges or in an undulating course between
alluvial cones and moraines from the sid_e; gla-

1 Sch»rader, F. C., op. cit., p. ‘43, LE

Throughout the remainder

‘river bars.
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ciers. The mountains here rise between 3,000

‘and 4,000 feet above the river bed, with such

steep slopes that the higher peaks are invisible
from the valley floor.

The east fork repeats the same features as
farasitwasexplored. It is apparently shorter
and narrower than the west fork. It is not
known whether it heads in a glacier, but where

‘1t comes into view from the south several lat-

eral glaciers were seen to reach nearly to the
river bed -

The main stream below the forks flows in a
deep, well-marked glacial trough to the edge
of the mountains. For the first-5 miles the

“valley has a rock floor three-quarters of a mile

wide, covered with. moss and boulders, into
which the river has intrenched itself 20 to 30
feet. This rock floor pitches down and under .
a gravel floor, ¥hich attains a width of over a
mile near the edge of the mountains. Numer-
ous alluvial cones are built out on the flat val-
ley‘bottom Benches formed by talus slump-
ing are a conspicucus feature also.

Beyond the mountains the river flows in a
trough cut about 1,000 feet into the Anaktuvuk
Plateau. The steep valley walls are formed by
two even-crested ridges, 'which separate and
die out into the coastal plain about 12 miles
farther north. -In the coastal plain the valley
is about a mile wide and is.bounded by mud
banks generally only a few . feet above the
The maximum recorded height .is
15 feet. Within these banks there are wide
brush-grown flats almost at the level of the
stream.

After leaving the rock gorge below the forl(s
the river spreads out in many channels, which

.meander among low, brush-covered gravel bars..

At ordinary stages of water there are three.or
four shallow streams which can be easily
waded, but after a hot day, when the river is
swollen by melted snow and ice; there may be
a dozen streams more than, knee-deep. and
many more less than a foot deep. At the edge
of the mountains the river is contracted into
a single channel by & glacial moraine. Below"
this moraine, although the river spreads out

again, it is difficult to cross, owing to its rapid

cwrrent. It is probable that much of the drain-
age in the mountains was underground ameng
the .gravels, for, though the river was easily -
crossable anywhere within the mountains,,the
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writer’s party was unable to ford it in July
anywhere between the mountains and the coast.
A few miles from the coast.the bank which
- separates the Okpilak from the Hulahula ter-
minates, and the flood plains of the two rivers
unite to form a flat several miles wide. About
a mile from .the ocean the two rivers join and
enter their common delta, where they split up
into four or five distributaries among as many
silt islands.

The Okpilak has a hlgher grade than any
other river investigated by the writer. In only
70 miles it falls about.5,500 feet (the approxi-
mate elevation of the lower end of the glacier

on the western fork), which is. 80 feet to the

mile. In some of the steeper stretches in the
rock gorge in the mountains-6ne frequently
~ hears the sound of rolling boulders. The swift

_ current keeps up to the slack water near the

" head of the delta. It is doubtful whether the
Okpilak is boatable without extreme effort. In
July there were- many places outside of tlie
mountains where the depth.was less than 2 feet,
but the current was so swift that it was impos-
sible to keep one’s footing.

HULAHULA RIVER, -

The Hulahula was explored - nearly to its
source by sled in the winter. Hardly any notes
were taken on this winter trip, as the writer
intended to return in the summer for detailed
work in geology.
not made, the information.is rather scanty.

The Hulahula heads against the Chandalar
drainage "and flows northward in a nearly
straight line for about 80 miles. The upper
half is within the mountains in a moderately
open valley, and the lower half is in the up-
‘land and coastal plain. = Two branches join
from the south and northeast near the head-
waters to form the main -stream. The south
fork has a reported open pass to the Yukon
~ drainage. The northeast fork-heads about 15
miles away on the southern slopes of the Ro-
" manzof Mountains. - It is probsble that this
fork comes close to the headwaters of Jago
River, but no: information could be -obtained
from the natives on this subject.’ -

The main valley below the forks is wide,
and though it shows the effects of glacmtlon
they are much less conspicuous ‘thah they are
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feet into the. coastal plain. -

As this proposed trip was’
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on the Okpllak Near the northern front of
the mountains the river flows for a mile or two
in a narrow canyon, which is cut perhaps 200
feet into a compact greenstone. From its as-
pect in winter this canyon is probably not pass-
able in summer by boat or on foot. Below this
canyon the river leaves the mountains and
spreads over a flat half a mile wide, at the
bottom of an open valley in the upland. This
wide floor continues northward for 10 to 15
miles; then it narrows, and the river meanders

L through an area of glacial drift in a flat only

a couple of hundred yards wide. Beyond the
northern edge of the upland the river runs for
a-few miles in a narrow channel cut 5 to 10
About 20 miles
from the coast the banks separate, and the river
spreads out over a flat perhaps a mile wide.
In winter this place is continually flooded and
a notable, thickness of ice is built up.

Near the coast the Hulahula joins the Okpi-
lak, as noted above. The main channels of
the delta are reported to be 8 or 4 feet deep
and the river itself to be boatable for at
least 20 miles and poss1bly to the edge of the
mountains.

SADLEROCHIT RIVER.

The Sadlerochit heads in several northward-
flowing branches in the high area southwest
of Mount Chamberlin. These branches gather -
into a single river in the open basin behind the
east end of Sadlerochit Mountains. The river
then curves around the east end of these moun-

"tains~and flows directly north to the ocean.

The total length is estimated to be about 80
miles. There are two important branches—
the west branch or main river, and the lake
branch, which drains some glacial lakes.
From an elevation in the open basin the main
river could be seen flowing northward out.of
a narrow valley in the jagged mountains. It
then turns northeast in the basin and cuts
northward through two gaps in the east ends
of the outlying ranges; it then flows northeast
along the south side of the Sadlerochit Moun-
tains, where it is joined by the Lake Fork.
Below this point it swings in & big curve

~around the east end of the range, cutting

strongly against the eastern banks. Between
the mountains and coast the river was not ex-
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amined. It was seen from a distance that it
flows against the scarp of the “upland which
lies on the west side.

The delta is about a mile wide and has the
usual mud flats and silt dunes. There are re-
ported to be two distributaries..

From the outlook at the head of the glacial
lakes, the Lake Fork of the Sadlerochit was
cbserved to curve from the east and run
straight north for about 4 miles in a deep
glacial trough whose sides were so steep that
it was impossible to see the upper slopes from
the valley floor. Several ice caps and clitf
glaciers were observed at the limit of vision,
and there was one glacier which reachéd nearly
to the.river bed. This trough continued north-
ward a few miles farther to form the basin for
the upper glacial lake. '

The upper lake, Lake Schrader which is
about 4 miles long and a mile w1de, fills the
whole valley floor, so that the water washes
the steep rock walls on each side. The moun-
tain sides are here about 3,000 feet high, and
the trough is so strongly U-shaped that Mount
Chamberlin can be seen from only one place
on the lake, although it is 6,000 feet higher
than the lake and only 3 miles away (Pl XI,
B, p. 50). '

The lower end of the lake is dammed by an
alluvial flat that extends out from the west side
nearly across the valley, leaving a narrow
channel which leads a few hundred yards to
Lake Peters. Here the high mountains cease,
and the lake lies in an open basin whose slopes
rise only a few hundred feet above the water.
The lower end of Lake Peters is formed by a
morainic dam, but there is little surface evi-
dence of this fact. The area around its outlet
is a gently rolling, boulder-covered upland
similar to that on all sides.

Both these glacial lakes are reported. to’ be

very deep, and to judge from the topography-

this may well be true. The writer was unable
to make sounding except near the beach. Here
a few yards from shore, near an alluvial cone
that projected out into the lake, he found 6
fathoms. The ice was 5 or 6 feet thick in June,
and it is reported to last until September.
The outlet of Lake Peters is a narrow valley
with gentle slopes 30 to 50 feet high. The flat
floor was paved with boulders, and no water
was flowing out at the time of visit in June.
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In fact, seepage from melting snow banks was
flowing upstream and into the lake. High
water marks ivere shown by beaches that
curved into this outlet about 4 feet above the
level of the lake at that time. As there was a
heavy inflow into the lake by the still-flooded
streams, a corresponding subflow must take
place through the glacial dam. This outlet
valley was followed for a few miles, and the
gathering stream could be stepped across at
any place. Near the main river the Lake Fork
receives several feeders from east and west so-

that it carries a considerable volume of water.

The chief feeder is a short stream which
heads in an open valley north of Lake Peters,
and there can be little doubt that it receives the
subflow of the lakes. Six miles below the lake
the stream was of such large volume that it
could be crossed only with difficulty. After
following it for some distance a crossing was
made where it undercut a heavy bed of ice.

. CANNING RIVER.

The Canning is the largest of the four rivers
examined by the writer and is probably -ex-
ceeded only by the Colville, the Sagavanirktok,
and the Turner. Schrader?® quotes S. J. Marsh-
as estimating the length to be 280 miles,
but this must be an error, for Marsh’s map,
in the files of the United States Geologi-
cal Survey, shows a length of not over 160
miles, The writer, after comparing his own
measurements with those of Marsh in the lower
portion common to both maps, estimates that
the length is not more than 120 miles.

About 70 miles ‘from the coast, near the
writer’s farthest station, the river divides into
two forks. The forks are reported to head
close together and to flow nearly parallel for
50 miles until -they join. Here the east fork
or main river is notably larger than the other,
as can be séen in Plate XV, 4. The valley is
open and trough-shaped, and the slopes rise on
both sides to a height of 3,000 feet. The west
or Marsh Fork is also trough-shaped, but nar-
rower. Below the forks the river flows to the
northwest in an open basin as wide as the
two upper valleys combined. The flat floor,
nearly a mile wide, was covered at the time of
visit in June, by a deposit of ice at least 12

1Schrader, F. C., op. cit., pp. 30-31.
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feet thick, through which the river was flow-
ing in a narrow canyon. A few miles below it
turns sharply north again and flows for several
miles in a wide, open valley to the edge of the
Franklin Mountains. There the river, which
had spread out over a wide flat, narrows- ab-

ruptly into a single stream and flows through-

a rock gorge perhaps 50 feet deep and not
many hundred feet wide.

Beyond the Franklin Mountains the river
enters an open basin, west of which the sur-
face rises about 1,000 feet to the Anaktuvuk
Plateau and east of which it slopes to a low
area at the junction-of two tributaries. Eight
miles farther north the river cuts close to the
west end of the Shublik Mountains and then
flows past the Sadlerochit Mountains and con-
tiriues- through the upland. The hills with-
draw from the west. side of the river, but close
along the east side a bluff about 100 feet high
runs to the edge of the upland, about 20 miles
From that point the river
flows almost at the surface of the flat coastal
plam, splitting into two distributaries, wluch
empty into the ocean about 10 miles apart. -

REPORTED DRAINAGE., ‘

Turner River is probably the largest stream
between the Canning and the Mackenzie. It
empties behind Icy Reef, west of Demarca-
tion Point. The natives-say that it heads
well .behind the headwaters of Aichillik River
and - affords an easy pass for sleds to the
Yukon drainage. Tt flows about northeast un-
til it is out of the mountains and then bends
toward the coast. The natives siy that it is
longer than the Canning. There is much wil-
low for firewood along its course and many

. ﬁShan‘ places.

" ous region, where glaciers are numierous.

Alchllhk River empties a short distance to
the west of the Turner, and the -writer -has
seen "the mud flats and silt- dunes of its delta.
It is reported to head in a jagged, mountain-
-The
passes to other riversare few and difficult, even
for packing. . There is very little Wlllow for
firewood along its course.

Jago River also heads in a region of snow-
clad mountains.

" the Romanzof Mountains and the main branch

heads behind them, probably against the Hula-
hila. No native had ever ventured up this

‘C"mnind

The western branches drain |-
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river unt11 recently, as they believed it con-
tained devils. No passes for sleds have beeén
found and no native has ever crossed over to

" the Hulahula. Wood and fish are very scarce,

so the natives do not often enter the mountains
on this river, even though now the devils have
been driven off.

Shaviovik River heads in the northern edge
of the Franklin Mountains. Several branches
gather a sufficient volume of water to make a
good- sized river near the coast. It is probable
that canoes could be taken up it for 20 miles.

The Sagavanirktok is the second largest
river west of the Mackenzie. Two important

‘branches gather most of the northward-flowing

drainage of the Arctic Mountains between the

“Colville and the. Canning. Only two white

men have ascended it from the coast, but there
are reports of prospectors who have come over
to its: headwaters from the Yukon. H. T.
Arey, the prospector who went up the west
branch in' February, 1910; in an attempt to
reach Coldfoot on the Koyukuk, reports it to
be 250 miles lorig. "As Arey’s estimates usually
exceed the writer’s measurements by a definite
amount, a length of about 200 miles is probable.
Wood is abundant almost to the divide.
Natives had reported an easy pass over to the
Yukon drainage, but Arey failed to find one,
after searching until his food was nearly gone.
Later investigation brought out the fact that a
pass does exist,. over which a sled may with
great difficulty be transported. Natives from
the coast have taken canoes many miles up
the river and no doubt 'could take them nearly
to the head had they any reason for doing so.
The delta of this river is about 15 miles wide.
The Sagavanirktok has two distributaries like
the Canning. .

Kuparuk River is reported to head near the
north front of the mountains in a lake. Its
delta is of about the same size as that of the
Kuparuk River has little wood and
is boatable for only a few miles.

Itkillik River heads behind the Kuparuk
and flows west of north until it empties into
the head of the Colville delta.

SPRINGS.

There are two springs which deserve men-
tion. ‘The larger one by report is the Shublik
spring, at the west end of Shublik Mountains,
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at the contact of the Lisburne limestone and
the Sadlerochit sandstone. Several large

springs gush out of the lower slope of the

mountain, at an elevation of about 400 feet
above the river, and gather together into a
foaming torrent that can not be crossed on
foot. These springs flow all winter, and the
river is locally kept open. In June the water
in one of the outlets had a temperature of
43° F. '

The other springs are reported by the Ca-
nadian Arctic expedition to be similarly lo-
cated at the northeast end of Sadlerochit
Mountains. The temperature of the water in
October was 50° F. at some distance from the
source. ' ‘ ~

N

" .EVIDENCES OF LAND NORTH OF ALASKA.

As the discovery of the land which iSAsup-'

- posed to exist in the Arctic Ocean was the
object of the expedition in which the writer

entered the northern Alaskan region, and as an

actual search was made, though with negative
results, it seems of interest to outline the argu-
ments for its existence. Eminent geographers
had long held that a considerable area of land
existed in the unexplored portion of the Arctic
Ocean, but not until Dr. Harris, of the United
States Coast and Geodetic Survey, brought out
the evidence from the tides, did the theory have
a firm scientific basis. In his earlier investiga-
tions Dr. Harris had gone so far as to outline
the distribution of this land.* . In his latest
reports, which embody the tidal observations
taken by Peary in Greenland and by Mikkelsen

and the writer at Flaxman Island, *Alaska, he

presents his conclusions still more emphati-
cally. The latest evidence from the tides is
published at some length,® and a shorter article
sums up the evidence from all sources® Mik-
kelsen in his narrative of the expedition of
- which he and the writer were joint command-
ers also gives an outline of the state of opinion
at the time of his writing.* -

1 Marrls, R. A., Evidences of land near the North Pole:
Eighth Internat. Geog. Cong. Rept., pp: 397-406, 1904.
also Nat. Geog. Mag., vol. 15, pp. 255-261, 1904 ; U. S. Coast
and .Geodetic Survey Rept., 1904, pp. 381-389. ’

3 ¥larris, R. A., Arctic tides, U. 8. Coast and Geodetic Sur-

vey, 1911,

3 Flarris, R. A., Undiscovered land in the Arctic Ocean:
Am. Mus. Nat. Hist. Jour., vol. 13, No. 2, pp.; 56-61, 1913.

¢ Mikkelsen, Ejnar, Conquering the Arctic ice, London and
Philadelphia, 1909. . '

See -
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The main line of argument from the tides is’
as follows: The tides of the Arctic Ocean are
.of the Atlantic type and are propagated from
a wave which enters the Arctic Ocean between
Greenland and Spitzbergen. If there were no
obstructions in the polar. basin, this wave
would reach the northern shores of Siberia and
Alaska at nearly equal times and with nearly
equal amplitudes. As a matter of fact, there .
are sufficient tidal records along these shores
to show that the Atlantic wave first strikes
Siberia and then proceeds eastward with de-
creasing.amplitude. This behavior can be ex-
plained only as being caused by an obstruction
which occupies a notable portion of the Arctic
Ocean. The boundaries of this supposed land
are indicated by the drifts of the Jeannette and
the Fram, as well as by less evident phe-
nomena. S

With reference to the portion of this land
which- is nearest to Alaska, Harris® in 1913
gave the following statements:

That there is a northern coast to Béaufort Sea, in
some such position as that shown in the diagram and
extending from north of Point Barrow nearly to Banks
JIsland, can be inferred from the following considera-

| tions: ,

1. The ice in Beaufort Sea does not drift freely to
JLthe northward and is remarkable for its thickness
and age. * * * ' ]

2. The observations * * * jndicate not only a
considerable. westerly drifting when the wind is from
an easterly direction but also little or no movement
of the ice when the wind is westerly. These circum:
stances, as far as they go, tend to show that Beau-
fort Sea is nearly landlocked in all directions except
the west. ) : .

3. * ¥ * Qbservations made * * * just
west of Point Barrow * * * ghow that a west-
southwest wind may, in extreme cases, cause the daily
sea level to stand nearly 3 feet higher than when the
wind is from the east-northeast. Observations taken
on the south side of Flaxman Island * * * ghow
that * * * the fluctuation in the daily sea level
amounted to 2 feet, the lowest.stage occurring at the
time of northeasterly winds and the highest stage on
westerly or southwesterly winds. Messrs. Leffingwell
and Stefinsson have informed me that effects similar
to these are common all along the northern coast of
Alaska. .

The natural inference from this is that the unknown’
coast line in question is not very remote from the
northern coast line of Alaska, and that the unknown
land approaches the known Arctic Archipelago in one
or more points, thus making a fairly complete land
boundary to the north of Beaufort Sea.

S Harris, R. A, Undiscovered land in the Arctic Ocean:
Am. Mus. Nat. Hist. Jour., vol. 13, No. 2, pp. 59-60, 1913.

>
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. To these arguments of Harris the writer
adds another from the behavior of the ice
. pack under different winds. The only strong

Winds along-the north shore of Alaska.blow
from between east and northeast and from be-
tween west and southwest. The easterly winds
blow diagonally on the land and the westerly.
winds blow diagonally off the land. - In summer,
during a strong wind from the east, the
ice pack drifts rapidly westward. along the
coast and thé pack as a whole retreats from
shore, although there is a . component of the
wind which tends to force it against the shore.
At the same time the scattered cakes-are driven
against the beach, leaving an open lane of water
outside. When the wind blows from the west
the loose cakes. are cleaned off from the
beach, but the main pack gradually approaches
the shore against a component of the wind.
If it blows continually from the east the season
is open, but if it blows from the west the
season is icy.

This behavior of the ice is a pfu‘lllel to that
of the sea level and can only be explained on

‘the theory that the sea is landlocked on all |

sides except the west. An east wind carries
away the ice and a west wind jams the closed

sea so full of ice that it is forced toward the_

Alaskan shore, even though the wind is blow-
ing somewhat off the land.

The argument from Eskimo traditions of

.northern lands would not be taken seriously by
anyone acquainted  with the many~ fantastic
tales told them by their medicine men. For-
merly there was scarcely a shaman who was not
credited with powers of flight. Even trips to
the moon were not thought extraordinary.

The actual reports of land by whalers and
Eskimos have been thought by some to be
reliable. Keenan Land, in the vicinity of
which Mikkelsen and the writer failed to reach
bottom at more than 300 fathoms, is still seen
on some maps. . v ‘

It is the opinion of the writer that this un-
discovered land, of which the evidence is so
strong, should be named after the man to whose
labors our most reliable information is due.

Not_only was a small expedition organized

under Mikkelsen.and the writer to search for
it but recently the Canadian Government sent
“a well-equipped pfu-ty under Stefinsson and
Anderson for the same purpose. Ot,her expe-

'
o

traveling is best after midnight.
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ditions will undoubtedly be sent to clear up
this last area in the Arctic within which dis- -
coveries of magnitude may be expected. It is
to be hoped that the discoverer will give this
land the name ¢ Harris Land.”

CLIMATE.

In addition to the systematic observations of
the weather made in 1906-7 by the officers of
the Duchess of Bedford, the writer kept a daily
journal for the six years in which, during the
periods spent at headquarters, he entered the
minimum and maximum temperatures. In the
field minimum temperatures were recorded
until the registering thermometers  were

-broken; after that only the temperatures of

the daytlme were noted. Though these ob-
servations have not yet been Worked up, it is
possible to present some general remarks upon
the climate which may be of interest.

There are probably more clear nights for

| astronomical observations during January than

during any other month. The sun comes back
about the 20th. In February there was usually
a warim wave, with storms. The maximum
temperature observed was 43.5° F., accom-
panied by a shower. The light is then strong
enough for several hours of work with a theod-
olite. March is perhaps the most disagree-
able month in the year. Low temperatures
and frequent high. winds may be expected.
About the 1st of April it is necessary to wear
colored goggles to prevent snow blindness.
The first half of this month is usually cold, but
during the later half a sudden change comes
to the mllder temperature of spring. It seems
that more snow falls in April and May than
at -any other time. -

During May the first birds come back—snow
buntings, sea gulls, geese, -and ducks. It is
light enough to travel at night by the 1st of
the ‘month. About- May 20 Canning River
breaks out and probably the other large rivers
also. They flood a large area of the sea ice
at their mouths, but this water soon finds an
escape through cracks into the ocean, so that
the ice is drained again. The snow softens
during the day and hardens at night, so that
The moun- -
tains are now nearly free from snow, and,by
the last of the month it is no longer possible
to sled along the valley bottoms.
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In June pools of water form between the
snowdrifts on the sea ice, and the snow gradu-
ally melts on the coastal plain. The weather
is clear and warm, altogether the most pleas-
ant of the year. Travel along the coast is now
by a boat upon a sled. The rivers have eaten
‘away large areas of the sea ice, and water has
formed in the shoal places, so that the boat
may often be used to advantage. In July the
fine weather continues, the pools of water on
the ice become deeper and connected together,
so that it is possible to paddle a light canoe

for some distance before hauling over a neck

of ice to the nextypool. Many holes are now
melted completely through the ice, and tidal
cracks are widened, so that it is difficult to
find a crossing. There is a -clear course over
the shoaler waters, except where large snow-
drifts under the lee of high banks have pro-
tected the sea ice. :

As a rule the ice in the lagoon west of
Flaxman Island breaks up and drives west-
ward in front of an east gale before the middle
of July, but it may not move from the outside
of the barrier islands until much later. About
the time that the break-up occurs, the weather
changes from the genial climate of the pre-

ceding month to raw, windy, cloudy, and-

foggy. Drizzling rains are common, but
heavy rains seldom occur. The stars become
once more visible during the later part of
August.

Durma the first three weeks of September
the shoﬂ waters are usually navigable, but
new ice may form any time after that. As a
rule there is ample warning of the close of
navigation. The pools on’ the land become
frozen over, and the shoal ocean waters may

be several times crusted over, before the ice
The ground is covered

becomes permanent.
with snow by the last of September. While
the sea ice is becoming solid encugh to support
the weight of a man, there is a period of about
@ week when travel is at a standstill, as the ice
is too thick for progress by boat and not yet
safe for a sled. The Duchess of Bedford,
though only a hundred yards from the beach,
was thus cut off from the land for several
days. The slush from drifting snow was over
a foot thick yet a pole could be thrust
through it,

winds during the winter.
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‘By the middle of October coastal travel is
once more feasible. - Raw galés continue, with
temperatures as low as —5° F. November and
December are both stormy months, so that
very few astronomical observations can be
made. The sun sets for the winter about No-
vember 20, but there are six hours of twilight
all winter, sufficient for traveling. At noon
of ‘the winter solstice one can read by holding
a book close before a large window.

 The average temperatures can only be esti-

mated. During June, July, and August the
thermometer at-the coast is usually about 40°
F., with ordinary extremes of 50° and 30° F.
The highest recorded temperature on the coast
was 70° F. and the highest in the mountains
72° F. There is a noticeable change from the
raw coastal weather at a distance of half a
dozen miles inland in.the summer.

The coldest months are January, February,
and March, when —20° F. is the ordinary
coastal temperature. The temperature is be-
low —40° I, on perhaps not more than a dozen
days each winter. There were only two short
periods during.the six years when the mini-
mum temperature was below —50° F. There
were three such days in March, 1910, when the

‘minimum was —54° F., and three days in Feb-

ruary, 1907, when temperatures were the low-
est observed during the six years. The mini-
mum shown by three' uncalibrated thermome-
ters is as follows:

Minimum temperatures in February, 1907, at Flazman
Islan‘rl, northern Alaska.

°T. .
N. & 7., 98898 —57.1
Green, 5327 ___.. —_— - —61.0 -
, Green, 5330 - __________________ —60.1 -
Mean_____________________ —594

The chief winds are from the east-northeast
and from the west-southwest. They may vary
somewhat, but probably nine-tenths of the
movement is from these directions. East winds
prevail as a rule during the summer and west
Sometimes there is
no change in direction for a month or more; at
other times there are almost daily alterations.
The strongest gales come from the west. Many
times the west winds have been estimated at
60 miles an hour, and a few times at 70 miles.

The heaviest blow the writer encountered was
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estimated at 70 miles, but it had. a recorded ve-
locity of 84 miles at Collinson Point, where the
Canadian Exped1t10n had erected an anemom-
eter.

The gales from the east have never been
estimated- higher than 50 miles an hour, and
this for only short periods. Continuous winds
from the east, having a velocity of about 30
miles, have several times lasted more than a
week.

..The windiest months are November, Decem-
ber, and March. At Collinson Point the rec-
ords of the Canadian Arctic.expedition for
1913 showed for November a total movement of
10,670 miles and a mean velocity of 15 miles
an hour. The maximum velocity was 56 miles.
It blew from the east during 18 days and frem
the west 12 days. In December the average
velocity was 14 miles an hour, and the maxi-
mum was 44 miles. There were 19 days of east
winds and 12 days of west winds. March is
perhaps not quite so  windy but is more dis-

agreeable on account of the lower temperature.
~ Of the summer months, June is the only one
in which high winds are not of frequent occur-
rence. As soon as the ice breaks up the gales
commence again, but they are not so strong nor
£o continuous as in winter. »

A comparison of observations at Flaxman
Island and those taken at different distances
out over the sea ice shows that the winds de-
crease in velocity toward the north until at 100

miles from land they have hardly half the-

force. The same is true toward the west.
Where the mountains become invisible from
the coast, 50 or 60 miles west of.Flaxman
Island, the winds are not so strong. Eastward,
as far as Herschel Island at least, there seems
“-to be no change. .

Within the mountalns, in the north and south
valleys, the writer found that calm weather

prevailed, except during the warm ‘winds,’

which occasionally come from the south.

No atternpt was made to measure the precipi-
tation, and it is extremely doubtful if this
. could be done accurately. During high winds

the air is full of driving snow for several hun-’

dred feet vertically, yet an open-topped recep-
tacle placed on the ground would probably re-
main empty on account of the pecuhar air cur-
rents set up.

Although. there is much r:uny weather in
summer, the total amount of precipitation is
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probably not over 2 or 8 inches. The snowfall
is perhaps between 3 and 4 feet, to judge from
the depth accumulated among the willows in
the mountains, where drifting could not occur.

VEGETATION.

The coastal plain and the upland are covered
with the ordinary forms of tundra vegetation.
There are no trees or even bushes. Stunted
willows occur in the valleys of the upland, in- °
creasing in height toward the mountains.
Within the mountains the older gravel bars of
most.of the rivers are overgrown with willows,
which rarely exceed 12 or 15 feet in. height.
On the Canning a few patches of cottonwood
trees were observed. The conditions on the
Canning are shown in Plate XIV, B (p. 53).
The cottonwoods appear lofty, but they actu-’
ally measure about 25 feet in height. No ever-
green trees were observed north of the divide
on any of the rivers traversed by the writer,
but they have been reported near the 141st
meridian.

The writer is unable to make any personal
statements as to horse.feed. He is informed
by A. G. Maddren, of the United States Geo-
logical Survey, who was geologist on the
Boundary Survey, that it is possible for a
party with half a dozen hardy range horses to
traverse the Arctic slope in summer without

.bringing in horse feed with them. Sufficient

grass is found on the river bars to keep up the
horses’.strength if they are not overworked.

ANIMAL LIFE.

Several zodlogists have worked. in the region..
discussed in this report. Dr. R. M. Anderson
has already published a list of the animal life

in the appendix’ to Stefinsson’s narrative. .

Several collectors for .the Harvard Museum
wintered on the coast in 1913-14. It may be of
interest to insert a few notes in this report.
upon those forms of life which are of economic
importance.

GAME ANIMALS.

The barren-ground caribou is easily the most
important animal of the region, both for food
and' clothing. Formerly they could be seen in

1 Stefﬁnsson, ‘Vilhjalmur,” My life among the Eskimo, New
York, 1913. . }
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numerous large herds scattered over the tundra,
but within a very few years they have become
much reduced in number. The international
boundary surveyors report that caribou. were
abundant on the Arctic slope along the 141st
meridian in 1911 and 1912. In the spring of
1907 so many haunches were offered to the
writer’s. party that they were finally refused,
after a large store had been laid up in the ice
house: In 1911-12 and 1913-14 not over hfalf a
dozen haunches were procured.

The native hunters have long been furnished
guns and  ammunition in abundance by the
whale ships wintering at Herschel Island. Of
course, the natives hold out an ample supply of
ammunition for trading. The same is-true of
the Point-Barrow natives, so that every native
in the country has a modern repeating rifle and
one or two thousand cartridges every year. As
they have no better knowledge of conservation
than white men, they soon dlove the caribou
out of the. countly

At present caribou are reported to be fmrly
abundant on the Yulon side of the divide.
The few bands that come over to"the Arctic
side are soon rounded up and killed or driven
back again through the mountains.

Most of the dccxskms necessary for clothing
are now’ brought in by trading ships. These
skins are pxocurcd flOln the reindeer herds of
Siberia.-

Domesticated reindeer have for many years

thrived in Arctic Alaska, but their number |

has not grown with the demands of the coun-
try. There is ample grazing ground for mil-
lions of reindeer and yet there is a shortage
of fresh meat and deerskins. If the white
men imported animals, this need could be met

without in the least interfering with the native-

herds. :

As the caribou decreased in numbers, the
natives began to hunt the mountain sheep more
energetically. Dall’s sheep formerly were
abundant everywhere in the mountains, but
they have already been cleaned out from the
lower parts of the larger rivers. The writer
saw none below the forks of the Canning and
none below Lakes Schrader and Peters on the
Sadlerochit. There are still a few on the
headwaters of these rivers as well as on the

'sea the law has little effect.
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Hulahula, i)ut the natives can no Ionger depend
upon them for a food supply.
Until recently Jago and Okpilak rivers were

‘taboo, and the sheep were undisturbed. The

writer’s party was the first to go far within
the mountains on the Okpilak. Sheep were
constantly seen, as many as 40 or 50 in a day.
The high Romanzof Mountains will always be
a refuge, so that the sheep will not be entirely
exterminated.

Polar bears are not '1bund‘1nt The writer
saw none near the land and only two at a dis-
tance of more than 25 miles at sea.” The natives
in the vicinity shot perhaps a dozen each year,
mostly females that were giving birth to young
in snow caves under high banks on the land.

There is a law that protects polar bears
within ‘Alaskan territory, but as most of them
are killed at a distance of more than 8 miles at
Locally they dre
regarded much as wolves are in a cattle coun-
try, and the sentiment is rather toward offering
a bounty for each onekilled. They are occasion-
ally dangerous to man, especially those which
are forced to come to .the land by hunger.

There ‘are two or three varieties of inland -
bear in the mountains, the largest of which is
of the grizzly type. The smaller ones are-
probably not yet described. They are fierce

-and will usnally attack man.

The bowhead whales migrate northward

Jpast Point Barrow in May and June each year

and are not seen again until they arrive in the
Mackenzie Sea. In the fall they return along
the north shore of Alaska and thence go over
toward Wrangell Island. They have been
hunted by the natives for centuries, but the
white men did not follow them east of Point
Barrow until about 1850.. Undoubtedly -they
are becoming reduced in numbers, but the
smaller catches of recent years are due rather
to increasing, wariness than to a noticeable
falling off in the supply. The whalemen at
Point Barrow say they go past there by thou-
sands, yet the writer counted only 34 whales
during a month of observations in May, 1910.
White whales migrate along the north shore
but were observed only once from Flaxman Is-
land. Their summer grounds are father east.

Walrus hardly ever go east of Point Barrosw.
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The writer found one dead and saw two alive
less than 50 miles west of Flaxman Island.
During the six years no others were seen by
natives. Some natives had never seen any
during a lifetime on the coast. .
The bearded seal is not abundant near Flax-
man Island. Most of the skins for canoe.cov-
ers and boot soles come from Point Barrow.
The small Point Barrow seal is abundant
and does not seem to be decreasing.. They are
hunted chiefly in the spring, when they are
asleep on the ice. The writer has calculated

that as a result of poor marksmanship the na-

tives wound ten seals for each one they secure.
~ In the winter the seal are shot in lanes of open
~ water in the ocean ice. When there is no open
water the natives are unable to get them, for
they seem to have lost the art of spearing, them
at their breathing holes. Netting is an effi-
cient method of catching them, and at favor-
able localities many may be secured in this
way. It is easy to lay up enough seal meat
and blubber for a year’s consumption, so an
Eskimo has no excuse for starving.

- The spermophile, commonly called ground
~ squirrel, is abundant aleng the bars of most of
the rivers. They are easily secured by traps
.or snares and can be counted on for dog food
in the summer. Some of them: have an ex-
‘tremely disagreeable taste, but as a rule the
natives can be relied on to cull out the bad
ones. The others are fairly good to eat.. Foxes

are eaten by some of the natives and by curi-’

ous white men and found good; The writer
. has never investigated this matter, nor has he
tried snowy owls which are said also to be
edible.

Of the game animals,-the caribou, in the
. writer’s opinion, is the best -for food. Moun-
tain sheep are tough and lean, except in the
fall, at which season the Writer has never se-
cured any.

Seal and polar bear are not appetizing when
one has recently eaten caribou, but after a
period without meat of any other kind for
- comparison they form a welcoine addition to

-the table. Among the white men there is a
_strange pre]udlce against both seal and bear
meat. Some whale-ship captains will not allow

them to be served aboard their ships, even
when there is no other fresh meat.

sequently out of the range of vision. :
numerous reports of the guns of the natives
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GAME BIRDS.

Eider ducks are very abundant in summer,
and form an important part of the food sup-
ply. The King eider-is probably the most
abundant and next is the Pacific eider. Steller’s '
eider and the spectacled eider are much less
common. These ducks migrate northward past
Point Barrow in May, following the lanes of
water. Thence they turn east and follow the
lanes of water that generally occur 10 to 20
miles from the coast. They do not come to
the land until June, when the ponds have be-
gun to melt. '

While on the ice 4 or 5 miles from Point
Barrow in May, 1910, the writer witnesséd the
spring migrations. There was a heavy flight
for about two weeks, during which time one
or more large flocks were generally in sight.
A rough estimate was made of the number
which passed in half an hour. Individual
flocks were estimated by tens and hundreds,
and a total of about 1,000 was obtained for the
half hour. At this rate a daily migration of
50,000 is indicated and for the two weeks of
migration 700,000. At.the same time other
flocks were following the land and were con-
The

who were killing ducks indicated that the total
must have reached a million. :

These eider ducks start on ‘their southward
migration in July and continue until late in
September. The males leave before the eggs
are hatched. Then come the females and
finally the young. To the east their path covers
a wide belt along the coast, but as they ap-
proach Point Barrow they follow the main-
land and pass over the base of the spit. Here
thousands have been killed each year since fire-
arms were introduced into the country. Dur-
ing heavy flights 400 or 500 ducks are not un-
usual for a single-gun in one day, unless there
are too many hunters.

Black brant are numerous enough to be an
important element in the food supply. The
best place for them as well as for the white-
fronted goose is between Smith and Harrison -
bays. At Flaxman Island, during the summer
of 1907, about 400 eider'ducks and brant were

°| stored in the icehouse for winter consumption,
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in addition to all that a crew of eight men were
willing to eat.

White-fronted geese migrate in numbers
past Flaxman Island on their way from the
east toward their breeding grounds near Har-
rison Bay. A very few were secured. Hutch-
ins’s geese were sometimes brought into camp.

Oldsquaw ducks are exceedingly numerous
everywhere along the coast, probably exceed-
ing the eider ducks several times in abundance.
Their migrations are not conspicuous. They
gradually increase in abundance in spring, and
in the fall they gather into large flocks, which
fly from place to place over the ocean in search
of food. Shortly afterward they disappear. -

In the fall a very few young pintail ducks
come down to the coast from the interior.

Ptarmigan seem to fluctuate in numbers from
year to year. In 1907, on Okpilak River, not
more than a couple of dozen were obtained
with a shotgun. In 1908 perhaps 50 were shot
on the Canning. During May and June of
1912 on Marsh Creek and Sadlerochit River
25 were obtained with a small rifle in a single
day’s march. About 250 were secured in all,

"before the ammunition gave out. In 1914 the

Canadian expedition.at Collinson Point con-
sumed about 20 birds daily for two or three
months. Most of these ptarmigan were se-
cured within 15 miles of their camp.

The ptarmigan retreat to the willows in the
mountains in the winter, at which time they
are hard to approach. ‘As soon as the first
bare spots appear on the land in spring,
usually in April, they come in flocks to the
coast and are especially numerous among the
silt dunes of the river deltas. They are now
much tamer and are reluctant to fly, so that
a flock can be rounded up and driven into
a net or be followed for hours with a
gun. By the last of May they have paired
off and scattered everywhere over the tun-
dra. This is the period when the greatest
execution is done among them, for it is possible
to" approach a pair within 30 or 40 feet and
shoot first the female and then the male.
Their loud calls draw the hunter’s attention

" to them when they might otherwise escape de-
struction. ' .
After they begin nesting only a few males
may be seen, and after the males also have at-
16344°—18—5
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tained their summer plumage it is rare to see
a ptarmigan until they turn white again in the
fall. During October they may still be found
along the coast, but after that they disappear
for the winter. .

Of the various game birds the ptarmigan,
in the writer’s opinion, is the best for food.
Eider ducks and brant are good, but after eat-
ing them almost daily for several months they
no longer appeal to the taste. Oldsquaw ducks
are not considered fit for food by the white
men of the country, but the writer finds them
the equal of eider ducks, although one or two
individual birds were unpalatable. Pintail
ducks are delicious in comparison with either
eider or oldsquaw ducks.

Duck eggs are sometimes procured in such
quantities as to deserve mention. A few nests

of king eider and oldsquaw may be found by

chance almost anywhere, but the Pacific eider
build their nests only on the islands which
fringe the coast. Nearly every island has a
few mests, but there are certain islands which
have hundreds of nests. These islands are
frequently raided by the natives, with the re-
sult that some of them have become abandoned
by the birds. Duck Island, in the mouth of
Sagavanirktok River, is an example of such
a “rookery.” . Sometimes 300 or 400 eggs in
all stages of incubation are secured by a single
raid. - . B

A large black-billed loon was seen near Bar-
ter Island. The bird was in the water close to
the tent, and at first it was taken for the com-
mon large yellow-billed loon. The two native
boys quickly called attention to its black bill,
for they had never seen such a bird before.
They had heard of only one such bird several
years before at the Colville. This large black-
billed loon was, of course, the common loon of
It could not be
confused with the smaller black and red
throated loons.

FISI.

During the months of July and August fish
are abundant almost everywhere along the
coast. With a gill net of 234-inch mesh it is
possible to catch -more fish at the camps than
can be eaten. Half a dozen to a dozen fish may
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be obtained in'a few hours almost anywhere,
but at favorable localities and during “ runs”
hundreds may be caught.
known to the writer are at Oliktok, Beechey
- Point, and' Brownlow Point.
side of Brownlow Point more than 300 fish,
averaging 14 pounds, were secured in 18 hours
with four nets. At:Oliktok in two days about
a thousand pounds of fish were caught for dog
food with three nets. On the east .side of
" Beechey Point, 30 fish were caught in one hour.

The fish do not seem so abundant along the
coast west of Harrison Bay, but they are re-
ported to become more abundant toward the
Mackenzie.

The larger rivers have abundant ﬁsh durlng '

the whole year, but the best time for securing
thém is just before the rivers freeze over in the
fall. The water is then low, so that the shoals
may be waded in order to seine the pools. In

“this way a. native caught more fish in two
.-weeks on Shaviovik River, than he thought he
could use in two years. He used a gill net, and
so many fish became entangled’in it that it was
lifted from the bottom, and most of the fish
escaped as he swept each pool.

.The natives who live on the rivers in the
. winter catch fish by “jigging” through holes
in the ice. In favorable localities they can
catch enough in this way to keep them going
from day to day.

Salmon trout are caught both on the coast
and in the rivers.
entangled in the writer’s net ‘weighed about 8
. pounds, and the average weight was about 1}

. pounds. The so-called whitefish is caught only

on the coast, but locally it is nearly as abun-
dant as the trout. The grayling is found only
in the rivers, where they are locally very abun-
dant. The big catch on the Shaviovik, re-
ferred to above, was mostly of grayling.
. The writer once caught half a dozen fish
that he considered to be small humpback sal-
mon, and once a large dead salmon of un-
known species was found.

. FUR-BEARING ANIMALS.
Now. that whaling has ceased to be profit-

“able on account of the low price of whalebone,
trapping and the fur trade are the chief in-

dustries of the region. The white fox is by far

The best places’

"On the north’

-greatly also.

The largest that became |
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the most valuable fur animal. An industrious
trapper may secure between 50 and 100 skins
each season. The total number of skins taken
between Point Barrow and the 141st meridian
each year will average perhaps 2,000. The

number of white foxes differs greatly from

year to year. The change is so great that it
probably represents a migration rather than a.
natural increase or decrease. During a sin-
gle year the number in any locality may differ
This change may be due to mi-
gratlons along the coast or to and from the sea.
ice. : :

Red foxes are seldom taken along the coast..

In the mountains they are somewhat common.
Blue foxes are held by the natives to be a sport

of the white fox. Their proportion was about’

one to a hundred in the skins that came under

the writer’s observation. A very few silver

foxes are caught on the coast. Ermine and

mink are almost. negligible. About a hundred

polar-bear skins are shipped each year from

Point Barrow. :

POPULATION.

W hites—The permanent white dwellers on
the. northern coast .of America, west of the
Mackenzie, do not number more than a dozen.
At Herschel Island there are usually two or
three Canadian Mounted Police and some-
times a missionary. At Point Barrow there.
has been for many years a whaling and trading -
station. At present there are only two or -
three men employed. The Government school
teacher and the missionary at Point Barrow
complete the list. Between Herschel Island.
and Point Barrow there is only one permanent.
resident, although an occasional trader or pros-
pector may enter the country and stay for a

‘| year.or so. In the winter of 1913-14 the coast.

was .unusually populous, as there were twao
whale ships and three exploring ships winter--

ing between Humphreys Point and Collinson.

Point. : -
Natives—The only permanent settlements:
are at Herschel Island and Point Barrow.
There were perhaps 50 natives at Herschel
Island and five or six times as many at Point
Barrow during the writer’s sojourn. In 1906
there were only two or three families living
on the coast between these two villages, but
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lately the natives at Point Barrow have erected
winter houses ‘at intervals along the coast as
far east as Harrison Bay for the pur poses of

trapping.
Formerly the inland Eskimo were abund-mt

on every large river, but with the diminution

of game they have been gradually forced to
come to the coast for trapping or to leave the

country. Many have gone into the Mackenzie

delta and others to Point Barrow. At present
there is a single family group on the Sagava-
nirktok, and a few others on the Colville. - The
census taker in 1910 found about 65 Eskimo
of all ages in the area between Pomt Barrow
and the 141st meridian.

Much information about the Eskimo is given
in Stefinsson’s book.! There are many an-
cient native houses along the coast, some of
which were excavated by the writer. Stefins-
son in 1912 made a large collection from Point
Barrew and in 1914 Jenness, of the Canadian
expedition, was employed in examining the
two large village sites near Barter Island. On
the spit running east from Barter Island be-
tween 30 and 40 old house sites were counted,
and there are perhaps as many on Arey Island,
5 miles to the west. Midway of the north
shore of Leavitt Island there are a dozen or
more old house sites.

TRANSPORTATION AND COMMUNICATION.
FREIGHT AND SUPPLIES.

In 1912 freight could be forwarded by ship
from Seattle to Point Barrow for $25 a ton.
Its arrival might be expected during the first
half of August. Sometimes small trading ves-
sels sailing from Nome would take up a few
tons for about the same price. Beyond Point
Barrow and as far as Herschel Island the
price was about $40 a ton for freight and its
delivery was very uncertain.

Supplies may be brought in by way of the
Mackenzie, but the charges are excessive. The
Canadian Government pays about 10 cents a

pound for freight delivered at Herschel Island

for the mounted polJce

All ordinary supplies may be bought at the
trading station at Point Barrow. Flour in
large amounts is usually kept on hand. The

1 Stefinsson, Vllhjﬁlmur, My life among the.Eskimo, New
York, 1913.

~and Ikpikpuk;
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prices of all kinds of supplies average about
twice those of Seattle, except for such articles
as coal, in which the freight 1s the chief ele-
ment of cost.

SUMMER ROUTES. -

The ordm‘mry manner of reaching the north
coast of Alaska is by ship. There are no regu-
lar passenger ships, but passage can sometimes
be obtained on the United States revenue cut- .
ter or on one of the whaling or trading ships
which malke the annual summer cruise to Point
Barrow.” These ships generally touch at Nome
early in.July, and at that time personal
arrangements may be made with the cmptqin
The date of arrival at Point Barrow 1s about
August 1.

Some ships go east of this point as far as
Herschel Island, or even across the mouth of
the Mackenzie, and as the ice usually compels
them to follow the shore they can easily land a
party at any desired point.

Herschel Island may be reached by way of

_the Mackenzie early in July. Steam vessels

go from the vicinity of Edmonton to Fort
McPherson, at the head of the Mackenzie .
Delta. Thence passage may be procured on
the small boats that carry the Government
freight to Herschel Island.

The coast may be also reached from the
Yukon in summer, by canoe or on foot, by way
of most of the large rivers: Ensign ‘W. L
Howard came down by way of the Colville
Schrader and Peters by the
Colville. (See p. 84.) Two prospectors are
reported. to have reached the coast on the Saga-
vanirktok on foot and two deputy marshals
reached Flaxman Island by Canning River.
The Indians sometimes come down by the Hu-
lahula, but the route by the Canning is prob-
ably shorter. Turner River is probably a good
route, but no white man has been known to
traverse it in summer. The boundary survey
party, which started from the Porcupine with
pack trains, had little difficulty in reaching the
coast along the 141st meridian. ‘

Canoes have been used by parties that come
down the Colville and Ikpikpuk early in the
season. Sagavanirktok, Canning, and Turner
rivers are probably boatable almost from their
headwaters, but nav1gat10n may be dangerous
until the flood ice is cut away. In July, 1908,
Canning River near the forks was still' running
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‘through a narrow canyon in a field of ice more
than 12 feet thick. Large undermined blocks
of ice were continually breaking off and falling
" into the water. o
A boat of some kind is almost a necessity
for travérsing the coast in summer. Not only
" are there unfordable rivers at short intervals
but there are numerous small bays and inlets
around which detours must be made.- On ac-
count of the ‘continuou's daylight progress may
be maintained ‘without interruption, except
from bad weather or the ice.. By native canoe
it is about a 10 days’ trip from Flaxman Island
to Point Barrow in average weather. By
whaleboat, with the prevailing east. Wlnds, from
three to five days are required.
A place to camp may be found almost any-
_where except among the mud flats of the river
deltas. There are very few other stretches of
coastmore than 2 miles in length where there
is not a camp site with wood and water. The

sand islands seldom have pools of fresh water,

but sea ice may nearly always be obtained for
drinking water. In the highest parts of all

but the smallest and lowest sand islands water

capable of sustaining life may be obtained by
digging holes. ~ It is, of course, brackish, but it
seems objectionable only to the taste.

In order to leave the country as early as
possible in the summer it is best to go to Point
Barrow by small boat.as soon as water forms
along the coast. -By starting early in July, as
is usumlly possible, one may nearly always
arrive before the 1st of August and catch the
United States revenue cutter. If ships are
known to be to the east and if the ice is close
to the land, passage may be obtained by wait-
ing at some favorable spot until the ships pass

on their return journey. This method is un-:

satisfactory on account of the fogs, when the
ships may pass without being seen.

The returning 'ships 1nvar1ably touch at
Point Barrow before turning southw‘ud usu-
ally. about the 1st of September, and their
captains are' glad to offer passage to anyone
who desires to leave the country. It is neces-
sary, of course, to sign the ship’s articles and
become 'a member of the crew. :

WINTER ROUTES.

Travel by dog sled is the universal method

in winter east of Point Barrow, but rein-
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deer teams are successfully used along the
coast west of that point. The country may be
entered by sledding to Point Barrow ‘along
the western coast or by any of the larger rivers
mentioned above. The passes on the Colville :
from the Yukon basin are reported to be of
easy grade. Two prospectors who attempted
to sled over the Sagavanirktolk 'divide were

‘unable to find a pass, but the natives report.

that one exists. Carter Pass, on the Marsh
Fork of the Canning, is reported to be easily
traversed in one day. There is also a pass
on the east fork, according to report. The
Eskimos often go over to the Chandalar drain-
age from Hulahula. River. The writer has

‘| been within ‘a few ‘miles of this divide and

Dr. R. M. Anderson has sledded over it.
Turner River is reported to have several passes.
The usual winter route from Herschel Island
is by way of the Firth.

Winter travel by automobile would probably
be possible along the coast and .on the rivers.
Most of the coast line is protected by islands
or shoals, so that there are long stretches of un-
broken ice. At the few places where the sea
ice crushes against the mainland detours might
be made over the tundra. The sea ice is, of
course, covered with snow, usually in the form
of hard drifts much cut up by the winds.
Over such a rough road a speed of more than
5 miles an hour would be difficult to attain.
Newly fallen snow is scarcely ever more than
6 inches deep and would not cause difficulties.

MAIL.

The United States revenue cutter brings mail
to Point Barrow each summer. Twice each
winter mail is brought in to the same place
and sent, out by dog or reindeer sled. Accord-
ing to the writer’s memory a team leaves Bar-
row post office in November and returns by -
January. Another round trip is made between
January and May.

Every fall, about the first of December, mail
is taken out from Herschel Island by the Ca-
nadian Mounted Police. Letters are brought
in during July, when the freight arrives from
Fort McPherson. When several whale ships
winter at this island, they may send a special
team over the divide to Fort Yukon. the round
trip requiring about two months:
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HISTORY (fF’ EXPLORATION.

The writer has examined the literature of
the exploration of the north shore of Alaskaas
completely as possible in order to trace the
origin and fix the application of the place
names. With very few exceptions the names
found on existing charts between Point Bar-
row and the 141st meridian have been verified.
The original data regarding nearly all the
details of the shore hne shown on the map
have also been ascertained. An abstract is
given of the publications that have been con-
sulted, so that the important facts connected
with each exploration may be readily found.

In addition to the names of places on the
coast line, the names of places inland as far as
the Arctic-Yukon divide, from Colville River
to the 141st meridian, have also been traced.
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HISTORY OF EXPLORATION.

ABSTRACTS OF NARRATIVES.!
BEECHEY, 1826

Capt Beechey, who entered the Arctic Ocean
through Bering Strait in 1826, was not able
to push his ship, the -Blossom, beyond Point
Franklin, on the northwest coast of Alaska, so
he decided to detach a party to make farther
explorations in an open boat. Accordingly
Messrs. Elson and Smyth left the Blossom in
August and proceeded northeastward along the
coast (p. 304). A chain of sandy islands was
found, which lay some distance from the main-
Jand. They were called the Sea Horse Islands.
The name Cape Franklin was applied to the
point where the chain bent to the southeast
{p. 806) to join the mainland. The bay thus
inclosed was named after Lieut. Peard, of the
Blossom. Cape Smyth was the name given to
the point where the land began to diminish in
height until it terminated in a low point named
Point Barrow (p. 307).

largest native village yet seen by the party.
The point was found to jut out. as a spit for
several miles from the regular coast line. The
spit did not exceed 1% miles in width and in
some places was apparently less. They did not
land at the cape, as they were afraid of the
natives, but’ from a point about a mile at sea
they secured observations from which they de-
duced the position of the extreme point as in
latitude 71° 23" 31"/, longitude 156° 21”'30"’.

Their explorations terminated here, and they
returned to the. ship, which they reached in
September.

FRANKLIN, 1826,
[See fig. 4.17

After wintering at Fort Franklin on Great
Bear Lake, Franklin started to explore the
Arctic show of Alaska westward from the
mouth of the Mackenzie durlng the last of
June, 1826 (p. 84). Fifteen men accompanied
him in two open boats, the Reliance and the
Lion. The Arctic Ocean was reached by way
of the Mackenzie on July 7, and: Herschel
Tsland on the 17th (p. 99). On July 21 they
climbed Mount Conybeare (p. 134), an out-
standing mountain about 12 miles from the
coast and 25 miles east of the Alaska-Canada

1The page refercnces given in these abstracts are to the
original reports, which are listed in tl.\e preceding bibli-
ography (p. 69).
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boundary. From this elevation they discov-

‘ered the British chain of mountains (p. 185),

which lay mostly on the Alaskan side. They
were “high-peaked mountains, mostly covered
with snow.” The mountains at the extremities
of this chain were named after the Right Hon.
Mr. Robinson, Chancellor of the E\chequel,
and after a Mr. Huskisson.

On July 27 a wide river was reached (p.
189), which was “the most westerly river in
the British dominions on this coast, and near
the line of demarcation between Great Britain
and Russia.” It was named the Clarence, after
His Royal Highness the Lord High Admiral.
A tin box, containing a royal silver medal and ~

-an account of the expedition, was deposited

under a pile of driftwood on the most ele-
vated point of the coast, near the mouth of the

Clarence.

" On July 31 Point Demarcation was reached,
“so named from being situated in longitude

On the eastern side of this point was the’ 141° W, the boundary between the British and

Russian dominions” (p. 142). That night
they camped on the mainland behind a long
reef, as their advance was blocked by mud
flats. The next day, August 1, they dragged
their boats over the flats to the reef, only to
find that heavy ice prevented their progress
outside of Icy Reef. On August 3 (p. 144)
they dragged their boats for four hours
through the mud flats to the eastern part of a
bay which was named after Capt. Beaufort.
Thence they proceeded outside of the chain
of islands -that stretched across the bay to
Point Humphreys (p. 145). Beyond this point
they went through closely packed ice to Point
Griffin, where they landed on a gravel reef,
having run 28 miles. Here they passed the
western termination of the British Mountains
and arrived opposite the commencement of an-
other range, named after Count Romanzof.
From.Point Griffin they rowed outside of a
chain of islands to Point Martin (p. 146), be-
yond which they were tempted by the appear-
ance of a bay to steer within the reefs, but
the water was too shallow. After passing
Point Manning, they met a large Eskimo en-
campment on a low island. They landed 5
miles farther on, at the western part of Barter
Island, in latitude 70° 05" and longitude 143°
55" (p. 147). Thence they started-to cross a
bay, which they named after Margquess Cam-
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" den. Ten miles farther on they observed some
tents planted on a reef (p. 148). Beyond this
reef, at about 2 miles from land, the boats
touched ground several times, and they con-
cluded that they were steering into, a bay, al-
though its outline could not be seen. Soon
afterward, when the wind freshened, they dis-
covered an. island, upon which they camped.
The island was a deposit of earthy mud cov-
ered with verdure and about 20 feet high. A
chain of low reefs extended from its northern
point for several miles westward. An adjoin-

ing island seemed to be a collection of boulders,

whence its name of Boulder Island.

On August 5 (p. 149) they proceeded upon
the outside of the reef, frequently touching
the bottom at 2 miles from the land, especially
when opposite to a large river named in honor
"of Mr. Canning. Three miles farther their
progress was stopped by ice that was closely
packed against a reef (p. 150) in latitude 70°
07” and longitude 145° 27°. The Rocky Moun-
tains were observed. to terminate abreast of
this place or else to recede so far to the south
as to be invisible from the coast. The western
mountain was named after Dr. Copleston,
provost of Oriel College.
forcing the boats through the ice they reached
Point Brownlow, at the beginning of a bay
that opened to view, trending to the south.
The bay was in every part flat and strewn with
stones. Two miles farther to the west they.

saw an island, which they reached after some |

trouble with the ice between the central reef
and the island, where the pieces of ice were
much tossed by the tide (p. 151). They tried
to go inside of the island close to the south
shore, but after repeatedly grounding they

gave it up. They camped on the north side.

of the island about 30 feet above the water, in
latitude 70° 11” and longitude 145° 50”. The
island received the name of Flaxman, after
the eminent sculptor. It was “about 4 miles
long and 2 broad and rises at its highest eleva-
tion about 50 feet.”

After being held at this island for a day or.

so a high tide allowed them to get inside of
the island, where the water deepened gradually
to 3 fathoms (p. 152). They continued in

~smooth water until they reached Point Thom-

~ son, when having lost the shelter of the ice,
which was aground on a tongue of land pro-
jecting from Flaxman Island, they became ex-

“(p. 153).

‘After two hours of

.THE CANNING RIVER REGION, NORTHERN ALASKA.

posed to a swell. Their course continued past
Point Bullen to an island that lay 3 miles
from the shore, which proved to be connected -
with the mainland by a reef. One of the boats,
the Lion, was nearly .swamped by running
aground on this reef, so they pulled to the
windward of the island where they set sail
and stood along the shore looking for shelter
At length they effected a landing
on a point in latitude 70° 16" 27"/, longitude
147° 38’, but had to carry part of the cargo
200 yards through the water. Théy ascertained
that they were on an island that was separated .
from the mainland by a channel fordable at
low water. They were detained eight days at
the place by fogs, and gave it the name of
Foggy Island (p. 155).

During the temporary lifting of the.fog a
point was seen to bear northwest by west about
3% miles distant, but while attempting to reach
it the fog shut down. 'As they were surrounded

"by shoals, they returned to Foggy - Island.

They made a second attempt later and arrived
abreast of the point in clear weather, but found
a reef over which the waves washed stretching
to the northwest beyond the extent of their
view. Fog again shut down and they were
prevented by shoals from reaching any landing
place excepting Foggy Island (p. 156).. A
stream of fresh water was passed, but fog pre-
vented them from seeing the mouth of the
river.

When they finally left their camp on Au-
gust 16, they steered westward parallel to the
coast, with a fair wind (p. 158). The depth
of water was never more than 3 to 6 feet for the
first 7 miles, until they passed around the reef
which projected from the point they had so
often attempted to reach, and which was
named Point Anxiety. Land was occasionally
seen between. Point Anxiety and Point Chan-
dos, which was 8 miles farther to the west.
After rounding Point Chandos they lost sight
of land and steered westward across the mouth

‘of Yarborough Inlet, the sounding ranging

from 5 feet to 2 fathoms (p. 151). The fresh-
ening wind created such a swell upon the flats
that it became necessary to haul farther from

‘the land. An attempt was made to land at

Heald Point and another at the western point
of Prudhoe Bay, but both weére frustrated by
the shoalness of the water and the height of the

‘surf.” Standing out to sea in the fog, they fell
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among some gra rwelly reefs, and arriving at the
same time suddenly in smdoth water they ef-
fected a landing on one of the reefs. This reef
they found to be a patch of ground about 500
yards in circumference, with only enough wood
for one fire. They were surrounded by gravel
banks nearly on a level with the water but pro-
tected to seaward by grounded ice. The posi-
tion was latitude 70° 26, longitude 148° 52,
and the magnetic variation 41° 20’ E. (p. 166).
They could trace the land around Gwydyr Bay
to its outer point, bearing S. 79° W. which was
10 miles distant and which they named after
Lieut. Back. A hummock bearing S. 84° W.
about 15 miles distant, was named after Capt.
Beechey.

Franklin’s positions on the Arctic coast of North
America.

[Appendix, p. 134.]

Latitude Longitude
north. ‘west.
R o I. re o ’ 124
Herschel Island, south :
27013 11 69 33 38 139 03 10
‘Between Clarence River : . .
and Demarcation Point. 69 388 23 140 -51 00
Icy Reef 69 43 30 141 29 45
Barter Island, west end__ 70 05 11 143 54 55
Between Canning River’
and Brownlow Point_._'70 07 14 145 29 45
Flaxman Island, north )
side X 70 11 22 145 49 57
- TFoggy Island____________ 0 16 27 147 38 04
Return Reef_ . ____ 70 25 53 148 52 00,

As Franklin believed that there was great
risk of being caught by winter before reaching
Bering Strait, he decided to retrace his path
to the Mackenzie from this-farthermost point.
The ice was more broken up and the sea around
the camp was clear, but every wind toward the
land brought the ice against the shoals (p.
161). They quitted Return Reef on August 18
and proceeded eastward (p. 166). That after-
noon they reached Foggy Island, where they
erected a square pile of driftwood under which
was deposited a tin case containing records, a

_silver medal, and a halfpenny. On August 21
they camped in sight of Flaxman Island (p.
168), after having seen a whale. On the 22d
they passed inside of Flaxman Island, finding
the water 'much deeper than before, and
camped at Barter Island. On the 23d they
landed at Point Manning for water (p. 169),
and camped at Point Grlﬂin On the 24th they
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camped at Demarcation Point (p. 170). Her-
schel Island was reached on August 26 (p.
171), the mouth of the Mackenzie on the 30th,
and finally their former winter quarters at
Fort Franklin, on Great Bear, Lake, on Sep-
tember 21. ‘

DEASE AND SIMPSON, 1887
[See fig. 5, p 74.]

In the year 1836 an expedition was fitted
out by the Hudson’s Bay Co. for the pur-
pose of exploring the northern coast of
America with especial emphasis toward com-
pleting the gap between the explorations made
by Beechey and by Franklin. The expedition
was placed in charge of Messrs. P. W. Dease
and Thomas Simpson, officers of the company,
with instructions to proceed from Fort Chip-
pewyan on Athabasca Lalke. .

On June 1, 1837, the party of 14 men started
down Mackenzm Rlver in two open boats, 24
feet long (p. 82). They reached the Arctic
Ocean on July 9 (p. 107), and Herschel Island
on July 14 (p. 115). On the 15th they break-
fasted at Demarcation Point (p. 116), where
the latitude observed was 69° 40’ 31’’. That
night” they supped at Point Humphreys (p.
117). The next morning they camped near
Point Griffin; they got off again at noon and
landed on a reef near Point Manning for sup-
per (p. 118). They carried the boats across
the reef to the open water inside, but steered
outside of Barter Island and sailed on until
3 o'clock in the morning of the 17th, when

' they were forced by the heavy ice to land. On

the 18th they made only a league, and camped
at the foot of a green hill, near a stream.
About midnight of the 19th they started again
and reached Flaxman Island about 5 o’clock in
the morning of the 20th (p. 129). They passed
inside of the island and along the mainland-
and landed for breakfast at Point Bullen. The
ice then became heavier and they were obliged
to keep within Lion and Reliance reefs. "In
Foggy Island Bay they were entirely arrested.
Here during clear weather they found that
the Rocky Mountains did not terminate with’
the Romanzof Chain, but another chain, less
lofty perhaps, was seen to extend westward.
To these mountains they gave the name of the

‘Franklin Range (p. 125). An incredible num-

ber of seals was seen on the shores of the bay.
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At 7 in the morning of July 22 they stood
out for Point Anxiety, but were forced to land
about 3 miles to the west of their former camp
(p. 126). The position was 70° 09" 48" and
the longitude, deduced from Foggy Island, was

147° 30”. Here they had a distinct view of the.

Franklin Mountains, the central and highest
peak bearing south by east -(true), about 20
miles distant. On the 23d they once more set
sail for Point Anxiety, but were forced by
the ice to go far from land, until at Yarbor-
ough Inlet the coast was 6 miles distant (p.
127). Return’Reef was reached that night.
On July 24 they coasted along: Gwydyr Bay,
which was less extensive than drawn by Frank-

" THE CANNING RIVER REGION, NORTHERN ALASKA.-

miles to the west. - The coast trends westward

for 12 miles from Point Beechey to Point

Berens, which proved to be the commencement

of a very extensive bay, the land turning from.
thence to the southwest. About 8 miles beyond
Point Berens the water shoaled from 7 or 8

feet to less than 2 feet, and they were forced to

stand out to sea (p. 129). A large river falls

into the bottom of the bay, which was named

after Andrew Colville, esq., of the Hudson’s

Bay Co. (p. 130). " ‘

They had great difficulty with the shoals off
the Colville delta and were many hours lost in
the fog, until they finally made land at Point
Comfort (p. 131) about midnight of July 24,

155° - 154

° 153° 152° . 15° : 150° 149°
Scale along 71st parallel ﬁgo'
) 0. 20 30 40 50 60 Miles

,\gié i | me(Van42°’E)
S ¥4 o™
& .
s

§ e

§ b

& &9 2fim)
X ¢ bDeer
& £8 ok
) 0 .
«

30'-
156° 155° 154° 153° 152° 151° 150° . 149°

. FicurE 5.—Reproduction of Dease and Simpson'é map of the north coast of Alaska.

lin (p.128). The names Point Back and Point
Beechey were applied to the projections agree-
ing nearest .with the hummocks of land seen
by Franklin. The bearings were found to be
different, and Point Beechey, distant 12 miles
from Return Reef, was-invisible from thence

in any state of the atmosphere. The whole bay
was protected from the sea by a chain of

gravel reefs. The soundings here varied from
a quarter to 1 fathom (p. 129). Opposite
"Point Beechey, and at the distance of 1 mile
seaward, the gravel reefs were succeeded by a
range of low islands 8 miles long, which were
named after Rev. David T. Jones. From Point

- Milne they enjoyed a transient: prospect of an-.
other magnificent mountain range, about 50.

having fasted for 24 hours.. Here observations
showed latitude 70° 43’ and longitude 152°
14’ (p. 131). Some of the men had another
view of the Pelly Mountains, now distant about
20 miles to the southeast (p. 132). About a
mile to the north they discovered a “splendid
river,” flowing from the southwest, and named
it after Nicholas Garry, Esq. (p. 132). On the

26th they proceeded across some shoals and

passed the mouth of the Garry, which they
found to be a mile wide. Its banks were
thickly covered with. drift timber, evidently
brought down by the stream (p. 133). . From
thence the land trended northeast for about 8
miles to a small island separated from the
mainland by a channel too shallow for boats.

¢
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Latitude 70° 47" 45"’ and longitude 151° 55

30””. were observed. This remarkable. point

was named Cape Halkett, after one of the
directors of the Hudson’s Bay Co. It ter-
minates the great bay that extends 50 miles
to Point Berens. The name Harrison Bay was
given in. honor of the deputy governor of the
Hudson’s Bay Co.
For 15 miles west of Cmpe I‘I‘llkett nothing
save low frozen mud banks were seen, but

after rounding a point, named Point Ellice:

after Rev. Edward Ellice (p. 134), a consid-
erable river was observed to enter the ocean.
This was named Smith River, after Mr. Wil-
liam Smith. Here the mud banks were suc-
ceeded by a chain of ground reefs which lined
the coast for 10 miles. On these reefs large
mounds of mud and shingle had been raised
by the pressure of the ice. The channels with-
. in the reefs were not navigable. Point Pitt,
the northernmost point passed during the day,
is situated in latitude 70° 53 and longitude
152° 54",
observed a stream of discolored fresh water
rushing through the reefs, probably from a
large lake, but the atmosphere was too hazy for
ascertaining the fact. - At the last of these
streams the mud banks recommenced, and some
distance beyond they were forced to land and
camp upon a 20-foot bank. On July 27 they
discovered a deer pound, formed by double rows
of turf, which led from the beach toward a
lake of some magnitude (p. 136). . The point
upon which they were camped was named
Point. McLeod, and one of equal elevation 4
miles, farther west, Point McPherson.

About noon of July 27 they were able to
get off again, and after 7 miles rounded a
point named after Richard Drew  (p. 187),
" where the land turned suddenly at a right
angle to the south. Here they entered a large
and very shallow bay, which was named after
Chief Factor Smith. Countless herds of deer
were observed upon the flat shores of this bay.
After much difficulty with shoals and ice and
fog they reached a sharp projecting point, upon
Whlch thcy encamped (p. 138). This point,
situated in latitude 70° 59" and longitude 154°
21’, was named after George Simpson,- gov-
ernor of the Hudson’s Bay Co. On the
28th they made only 2 or 3 miles and camped
in Tlatitude 71° 01/, longitude 154° 22’ 53"

A few miles on either side of it they 1

5

(p- 140). On July 31 they made 2 miles more

(p. 141).
send a party on foot to explore the coast as
far as Point Barrow.

Simpson, accompanied by five men, quitted
Boat Extreme on August 1 at 8 a. m., while

Dease and the other men remained to guard

the boats (p. 143). The men of Simpson’s

‘party each carried a load of about 50 pounds,
-and one of them had a canvas canoe.

They
followed the coast line and were constantly
wet. to the waist from fording innumerable
salt creeks (p. 144). A deep, strong river and
a shallow inlet half a mile wide were crossed
by means of the canoe. The river was named
the Sinclair, after one of the men, who found
that it issued from a large body of brackish
water about 5 miles from the point where they
crossed it near the coast. The inlet was named
after McKay, another of the men. After ac-
complishing 20 miles by 7 p. m., they passed a’
miserable night on the wet tundra, where they
found a few pieces of driftwood (p. 145).
August 2 they resumed their march up the west
side of McKay Inlet and soon reached a place
whence the land turned sharply off to the
south-southwest, forming an acute angle, well
termed Point Tangent. A chain of ground
reefs, which was separated here ﬁom the
muddy beach, extended in a direct line 11 miles
eastward to Boat Extreme, inclosing the irreg-
ular-shaped bay of which they had made the
tedious circuit (p. 146). This bay was conse-
quently called Fatigue Bay.

About 10 miles from Point Tangent, where
the coast turned off to the east of south, a
wide inlet lay before them. The first and
only rock seen in the whole extent of the coast,
an angular mass of dark-colored granite, lay
off the point they had reached (p. 149).
Luckily they were able to borrow an Eskimo
umiak from some natives whom they found at

‘the point. After steering west for 5 miles they

reached the opposite shore of the inlet, which
was named after Dease. On August 3 they
breakfasted on a point, of land on a sand reef . -
in latitude 71° 12’ 36", longitude 155° 18’
(dead reckoning). This pomt was named after
Chief Factor Christie. From thence the low
coast turned westward for 8 miles (p. 151).
Point Charles and Point Rowland on the east
and west sides of Ross Bay were passed, and
then a semicircular bay 4 miles in diametér,

From this place they decided to - .
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"which was named after Chief Factor Rod-
erick Mackenzie (p. 152). A depth of 13
fathoms and a sandy bottom were found in the

middle of the bay. Seven miles beyond Point

Scott they passed the mouth of a fine deep
river a quarter of a mile wide, which they
called the Bellevue. Shortly afterward Point
Barrow was reached (p. 153). This point they
found to be a long, low spit composed of gravel
and sand. At the spot where they landed it
was only a quarter of a mile across, but was
considerably wider toward its termination,
. where it subsided into a reef that ran some
distance in an easterly direction and was
partly covered by the sea. -

After some hours of communjcation with
the Eskimo at the village they left Point Bar-
row on the noon of August 4 and headed back
on their old route along the mainland (p. 162).
The natives called to them to go toward the
extremity of the spit, but they distrusted their
motives and did not follow their “insidious”
advice (p. 163). At Point Rose théy were
blocked by the ice and camped. On August 5
they reached the Eskimo camp on the east side
of Dease Inlet, having found 2 fathoms half-

way across the inlet. They continued to use
the .Eskimo canoe for the remainder of the
trip, and soon rounded Point Tangent and pro-
ceeded along the outside of the sand reefs that
inclose Fatigue Bay. At 5 a. m. on August 6
they reached their comrades at Boat Extreme.
Their position here was latitude 71° 03" 24”7,
longitude 154° 26” 30",

Shortly after noon on August 6 they started
eastward again, steering across Smith Bay and
landing at Boat Creek, behind Point McPher-
son. Here they found abundant driftwood
(p. 169). Thence after sailing along the land
all night they reached Cape Halkett at noon
of August 7, where they halted for some time.

- After proceeding 11 miles in a direct course
for Point Berens they found a depth of 3
fathoms (p. 170), the deepest water noted dur-
ing the whole voyage. .As a westerly gale came
up, they shaped their course more into the bay,
until they came within sight of the land. They
ran all night close reefed the boats shipping

~ much water in crossing the flats of Colville

_River. During. this stormy run they fell in
with a small island about a league from the

main shore and 12 miles from the Colville.

The water between Eskimo Island and the main-
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land was fresh, and the island contained a.
quantity of driftwood. The actual mouth of
the Colville appeared. to be fully 2 miles wide.
They thought that it was probably the mouth

‘of the Yukon, the river reported by the Indians

“encountered a heavy sea.

\

to have its source in a large lake a thousand
miles to the southeast (p. 173).

Still under closely reefed sails and Wlth the
waves breaking over the boats they scudded
inside of the Jones Islands and camped in the
afternoon in a cove scooped. out by a small
river in the mainland opposite Return Reef
(p- 174). The next day, August 9, their camp
at Fawn River was found to be in latitude 70°
25" 03" and longitude 148° 24’ 45”’. Return
Reef bore east-northeast about 2 miles distant.
Their determination of the latitude agreed
with Franklin’s, but their longitude differed
from his determination by about half a degree.
Their longitude at Point Barrow agreed with -
that of Elson, and they were at, a loss to under-
stand the divergence at Return Reef. In the
afternoon of the 9th they proceeded under
oars, landing that night near Point Anxiety
(p. 175), where numerous boulders of granite
were strewn on the beach. On August 10 they
sailed outside of Lion and Reliance reefs and
inside of Flaxman Island and landed about
noon on a reef in latitude 70° 09’ 08”’. - Cam-
den Bay was crossed at a rapid rate and they
landed at Barter Island at night (p. 176).
Before midnight they reembarked and steered
inside of the reefs for some time; outside they
They landed at De-
marcation Point for breakfast on August 11
and were forced by the ice to encamp. Her-
schel Island was passed on the 15th (p. 180),
and the Mackenzie was entered on the 17th
(p. 184). They tracked the boats up this swift
river at the rate of 30 to 40 miles a day, reached
Fort Norman on September 4 (p. 192), and on
the 25th the winter quarters that had been
erected for them on Great Bear Lake.

In a letter addressed to the governors of
the Hudson’s Bay Co. and published in the
Journal of the Royal Geographical Society,
Dease and Simpson gave a summary of their
journey. There is little additional information
in this communication. One point of interest
lies in the size of the deer pound mentioned
on page 135 of Simpson’s volume. The dis-
tance from the beach to the lake is given as 4

mlles
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PULLEN, 1849,

In the summer of 1849 Lieut. W. J. Pullen,
of the British ship Plover, Commander Moore,
traversed the north, coast from Wainwright
Inlet, about 100 miles southwest of Point Bar-

row, to the Mackenzie, with the hope of find-.

ing news of Sir John Franklin’s expedition.
He left the Plover July 25, 1849, with four
Dboats. and a crew of 25 men (p. 24). He
passed Point Barrow on August 2 and landed
the next afternoon at a low sandy spit in lati-
tude 71° 06’ and longitude 154° 31’ (p. 25).
Cape Simpson.was passed before noon of the
4th, and a little later, an observation was made
in latitude 70° 58’ 33" (p. 26). In crossing
Smith Bay they shipped much water on the
shoals, so they landed on the east side and
spent a day or so in-drying out their .pro-
visions. They got off on the 7th, and landed a
few miles beyond Point Drew for dinner. That
~night they camped at the deer pound mentioned
by Dease and Simpson. On ‘the 9th they
landed at the extremity of Cape Halkett (p.
27). Thence they steered a course across Har-
rison Bay toward Point Berens. Ice grounded
in 5 fathoms was seen. As the wind freshened
from the west the sea became so rough that
one of the boats ‘was nearly swamped. . Pro-
visions were thrown overboard, and they man-
aged to reach land about 2 miles south of Point
Berens.

On the morning of August 11 they landed at
this point and met a great many natives.
Thence they sailed between Jones Islands and
the mainland, following the land as close as
the shoal water would permit. When abreast
of the eastern island of the Jones group, they

crossed over and followed its southern shore..

Then they crossed to the mainland and landed,
- early on the morning of the 12th, on a very

narrow beach about a mile east of Point

Beechey (p. 28). Here they had trouble with
an Eskimo encampment and were forced to.
move to the reef, where they barricaded them-
selves until the head wind moderated (p. 29).
At noon on the 13th they landed about 2 miles
from the western part of Return Reef, and that
night reached a low shingly point 2 miles to
the east of Foggy Island. ‘

The next day they passed Lion and Reliance
reefs. On the morning of the 16th they landed

40 feet high.

(i

on the eastern part of Flaxman Island. Thence
they passed inside of .the island and landed
again on the low sandy beach that extends
from the high eastern part of the island. That
night they were prevented by -shoals from
reaching the land, so they made fast to a
grounded berg and slept in the boats. They
camped on the southwest part of Barter Island
on the night of the 17th (p. 30). At noon of
the 18th they landed on a small island east of
Manning Point and erected a post near some
buried pemmican. That night they camped on
a small spit off Point Martin. :

On the evening of the 21st they camped near
Herschel Island. They entered the Mackenzie
on August 27 (p. 41) and reached Fort Good
Hope on September 14, Fort Norman on the
23d, and Fort Simpson on October 3. From
this place the preceding account was .for-
warded to England. .

HOOPER, 1849, -

Lieut. W. H. Hooper, one of the officers who
accompanied Pullen on his boat from Wain-
wright Inlet to the Mackenzie in 1849, also
published an account, which contains very
little additional information. The party tried
to go inside of Lion and Reliance reefs,
where they slept on the night of August 14
(p. 252). They were hardly ever more than

‘2 or 3 miles from the shore, between that lo-

cality and Flaxman Island. The cliffs at the
east end of this 1sland were estimated to be

MOORE, 1850.

In the summer of 1850 Commander Moore,
of the Plover, made a boat journey as far east
as Cape Simpson from a locality below Point

-Barrow. The following details are taken from

his narrative: :
On July 28, east of Point Barrow, he discov-
ered several sand islands which he named the

Plovers group (p. 38). At the first entrance

to Elson Bay, east of the point, he found 8 to
9 fathoms of water. He reached Dease Inlet.
that night and camped in a bay on the east
side. o

On July 29, while tacking toward Point
Tangent, in about 13 fathoms, he saw land to
the north-northwest, which proved to be two
islands, a large one and a small one. He
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Jdanded on-the small one, where he found many
nests and erected a post: The latitude was
found to be 71° 13’. This island was named

Martin Island, and the larger one Cooper.

- Island, after officers -of the Plover. He then

worked eastward nearly to Cape Simpson, but

was forced to run back into Dease Inlet for
shelter, where he camped on the same day as
before, and named it Return Cove.

On July 30 he was held in camp. The lati-
tude was found to be 71° 11’ 18" and the longl-‘
tude.155° 46’.

On August 1, while standing out to the
northward, he dlscovered several islands. He
landed on the third island and erected a post.
The latitude was 71° 15" 40””. Then he steered
east one-half north along the island nearly to
Cape Simpson. At 1 o’clock in the afternoon
he turned about and by 3 o’clock was beating
between Cooper and Martin islands and the
mainland. A
- On August 2 he was inside of the Plover
group at 3.45 a. m. and reached Point Barrow
at 4.30 a. m. There were four islands in the

group.
McCLURE, 1850,

- In January, 1850, Capt. Robert McClure
gcailed from England in command of the ship
~ Investigator, with directions to enter the Arc-
tic Ocean through Bering Strait and to sail
eastward along the northem coast of America
in search of Sir John Franklin. Capt. Col-
linson, on the Enterprise, left at the same time
with similar orders. The following summary
is taken from the account of McClure’s voy-
age, edited by Capt. Sherard Osborn.

Point Barrow was passed in an open sea at
midnight of "August 5, 1850 (p. 60). On the
8th a boat was sent to Point Pitt, where a
cairn was erected (p. 62). On the 9th much
heavy ice was observed to be aground in 40
feet of water. The party landed upon Jones

Island, in latitude 70° 33" and longitude 150° |

16’ and found that it contained a great swamp
.(p. 78). - The beaches were strewn with drift-
wood. On the 14th the ship was much ham-
pered among the low and dangerous islands
which lined the coast in longitude 148° 17’

(p- 78). On-the 15th they anchored off Yar-
" borough Inlet (p. 80) and on'the 18th passed
Flaxman Island. Shortly afterward the ocean
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appeared open, and they steered out from land

and ran on until noon of the 19th in fog and
snow squalls, when they found themselves to be
in a blind lead, about 70 miles from land. To
clear the ice they were forced to turn south-
ward, and on the 21st they were abreast of the
Mackenzie. The Investigator was abandoned -
on the north shore of Banks Land a few years -
later. -Her crew crossed the ice to the Parry
Islands, whence they were carried home in the
ships of another expedition.

A communication from McClure to the Sec-
retary of the Admiralty is published in the
British Blue Books. This is also found among
the reports of the Arctic searching expeditions.
There is little additional information, except
that they landed and erected a cairn at Point
Drew (pp. 25, 57). Two old Eskimo caches
were found at Pitt Point (p. 26). A -cairn
was erected on Jones Island (p. 26).

COLLINSON, 1851-1854,

Collinson, who sailed from England on the
Enterprise at the same time as McClure,
rounded Point Barrow about July 25, 1851,
and was held within sight of it until the 30th
(p. 144). On August 2 his party crossed Haxr-
rison Bay in thick weather and so- did not see
the Pelly Mountains (p. 145). At noon of
this day their observations put them 2 miles
inland, according to their charts. Therefore
Collinson placed the coast line 5 miles farther
south than the line drawn by Simpson (p.
146). When the Romanzof Chain opened to
view, the necessary angles for determining the
position of the most remarkable peaks were
obtained. True south, at about 2 miles, lay a
low shingle bank, beyond. which Point Anxiety
could be seen, and to the west a low chain of
islets, 2 to 4 miles from the mainland, could be

traced as far as Chandos Point (p. 147). Lion

Reef was reached about midnight of the 5th,

:and the sand banks were found to continue
that far.

Flaxman Island was glimpsed, and
east of.it four sand banks, and then a broad
opening, the entrance to a large “lagune.”
Several huts were noticed on Barter Island.
The cliffs of Manning Point were from 80 to
40 feet high, the highest land seen since they
left Point Barrow (p. 148). Thence they soon
passed into British territory, where they spent
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two winters before starting on their return
westward. In September, 1833, they passed
Herschel Island again and a few days later
were blocked at the long sand bank which
fringes the coast west of Point Manning (p.
299). On the 14th they got free and ran until
they sighted Flaxman Island (p. 201). Abreast
of it they were compelled to go into 24 fath-
oms and nearly grounded. Near by they tied
up to a floe grounded in 73 fathoms, being
hemmed in by heavy ice. Here, on September
26, they were frozen in for the winter. .

On October 4 Collinson started over the ice
toward Barter Island, and at noon reached a
low point. Thence they went inside of Boulder
Island and along the shore in hazy weather
(p. 805). At 5 o'clock they reached a low
cliff where the coast range of hills began.
After crossing a long, shallow bay the next
morning, they arrived at 10 o’clock at a shingle
point, upon which were 10 small huts and one
large one. They continued alongshore, passed
some cliffs, and reached another point by noon.
Here there was a settlement. Then they
crossed what was most- probably the mouth of
a river, but very shoal, and camped on low
ground. On October 7, in thick weather, they
camped before noon and were storm bourid un-
til the 10th (p. 306). Thence they retraced
their steps and camped on the point with the
10 huts. The next day they camped early and
did not recognize their locality. On the 12th,
after being confused in thick weather, they
reached the ship (p. 307).

In the last of April; 1854, Collinson made an
attempt to explore to the 1101thwaxd but was
forced by the roughness of the ice to give it
up (p. 312). On May 15 he set out to find the
Canning. The coast was traced to the east,
but the embouchure was not discovered. The
second morning he struck inland and found
that the land rose suddenly to 50 feet at a dis-
tance of 2 miles. from the shore and then
formed a table-land, here and there traversed
by broad watercourses. On the 17th it was
foggy, but at 3 p. m. they reached a steep ac-
clivity, where they camped (p. 313). In the
morning they found that the mountains rose
like a wall close at hand.” They climbed up a
slope of 35°, formed of sandstone talus, and
brought up in the mist on a narrow shelf at
an elevation of 2,200 feet. The summit, which

"close inshore.
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wds not the highest part of the chain, was esti-
mated to be 700 feet above them. During the
day they crossed over a patch of red clay.
They returned to the ship during a thick haze,
without the extended view which they had
hoped for (p. 314). ‘

On July 5 they set off again to obtain some-
observations upon the elevation of the Roman-
zof Chain (p. 316), and soon discovered that
what they had taken for the eastern bluff of
Flaxman Island was in reality the embouchure
of the Canning. The westward trend of the
river had confirmed their error. The Staines
was considered to be another outlet of the same
river and Brownlow Point to be a large island.
The ice still remained packed on the sand banks
to the east and west, and in no place was there
so much water as immediately opposite the
ship (p. 317).

On July 10 Lieut. Jago departed in a whq]e-

- boat for Point Barrow, as there was sufficient -

water along the shore to allow him to clear
Brownlow Point. '

On the 15th the ice began to move. The ship
broke free the next morning and brought up
cff Point Brownlow, where the ice was still
against the shore (p. 319). On the 20th they
passed Flaxman Island, but could not go with-
in the sand banks (p. 321). On the morning
of August 5 they were 2 miles from a low sand
bank to the west of Jones Island, and a boat
was sent to erect a mark on it (p. 323) Point,
Barrow was reached on the 8th (p. 324), and
Port Clarence on the 21st (p. 330).

Lieut. Jago’s account of his boat trip to
Point Barrow (pp. 324-327) is as follows:

July 10.—Left the ship about  noon and, being
blocked by the ice in the afternoon, portaged over a
shingle bank and proceeded inside and rounded Point
Brownlow. Camp was made about 8 miles beyond.

July 11.—~Worked among the ice cakes and at 10
o'clock launched across Lion Reef. Passed inside of
Foggy Island. .

July 12.—Off Point Anxiety at 5.30 a. m. Ice close
in, so launched over the point. The ice still remain-
ing close in, went ashore and camped, in thick
weather.

July 13.—Worked heavy ice until noon and reached
open water off Yarborough Inlet Rounded Point
Heald at.midnight.

July Ij~—Landed on a reef in the morning, passed
Return Reef about noon, and worked inside the reefs,
poling and sailing,

July 15.—Landed at Point Mune at 680 a. m. Ice
Observed a mark at Point Berens, ex-
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* amined it, -and found it to be that erected by the
Plover’s' party in 1849, with three tins of pemmican
buried near it. Landed again on a reef about 10
miles west of ‘Point Berens, and buried a boat, .a
sledge, boat’s rudder, and slings, and some bread in
a black bag.

July 16.—Working aeross Harrison Bay and at noon
rounded a point in very shoal water. Some huts seen
.on the shore. '

July 17.—Working ice; some fog; camped on land.

July 18—Sailing and poling along the land in shoal
water.

July 19.—Sailing and poling along the land in shoal
water.

July 20.—Thick fog; .ran to westward in about 2’
‘Camped at Cape’

feet of water and no land seen.
Simpson.
- July 21.—Remained in camp.
July 22.—Passed Point Tangent in evening and
camped in Dease Inlet. '
July 23.—Rounded Point Chmstle and camped on
Point Charles.
July 24.—Arrived at Point Barrow.

In his short communication to the Ad-
miralty, published in the British Blue Books,
Collinson ' gives no information of interest
which was not embodied in his narrative.

Collinson’s communication to the Royal Geo-

graphical Society contained.his astronomical |

Ppositions but little else of importance (p. 266).

- Collinson’s positions on the Arctic coast of Alaska.

Lati- Longi- -

tude tude

north, west.
Point Barrow, extreme point®______ 7124 156 15
Cape Halkett (islet)_..______ [ 70 50 152 18
Sand bank off Colville River________ 70 34 150 27
Sand bank off Yarborough Inlet..___ 70 30 148 17
Flaxman Island (northeast point)__ 70 11 145 44
Mouth of Canning (west bank)_____._ 70 06 145 32
Manning Point .. ______________ 70 06 143 41.

The route map which accompanies this re-
<port contains no new details of the shore of
Camden Bay.

MAGUIRE,; 1852-1854.

[See fig. 6.]

In accordance with the plans for the relief
of Sir John Franklin and also of thé ships
which had gone to the east in his search, Com-
mander Maguire of the Plover wintered in
Moore Harbor at Point Barrow between 1852
and 1854. His narrative for the first winter is

1 After Pullen.’
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given in the appendix to McClure’s book and
also in the reports of the Arctic searching ex-
peditions and in the British Blue Books. His
map is published in each of the two last-men-
tioned volumes.

The following abstract follows the paging of
the British Blue:Books:

Maguire left Port Clarence with the Plover
on August 2, 1852, and reached Point Barrow
on September 3 (p. 165). Here he succeeded
with some difficulty in warping over the shoals
that guarded the westernmost entrance to
Elson Bay (p. 166). On the 21st he made a
boat trip to the east as far as Dease Inlét (p.
167). At first he went out from the land into
5 fathoms, but in running toward the land
again they became entangled among a series of
sand spits. They then steered along the out-
side of the low chain of sandy islets and
camped on one of them. Maguire was puzzled
about his position, for he considered it impos-
sible for the early explorers not to have noticed
these islands. After steering south the next
day they landed on a point which proved to
be Point Christie. Here a mark was erected.
Then they crossed Dease Inlet, finding the
depth 11 feet in the middle and the shores very
shoal. . Thence they returned to the ship.

Dease Inlet was further examined by the
second master in the month of May, and the

| southern shores were traced. Four inconsider-

able rivers empty into the inlet, two on each
side. The chain of islands which commenced
at the ship and abutted on Point Tangent, the
western part of which was discovered by Capt.
Moore and named the “Plover’s group,” were
found to number 10, but only 2 or 8 of them
bore vegetation. The only channel between
them of sufficient depth for a ship was at the
winter quarters.” In November a 13-day trip
was made over the ice as far eastward as Point
Drew, where a cache of food was made for the
spring trip (p. 161). In the middle of Febru-
ary, 1853, Maguire made a sled trip southwest -
along the coast for about 40 miles (p. 178).
In April he made another sled trip to the east
for 25 days (p. 161). ‘No details of this trip
are given, but from the route map it is seen
that he reached the Jones Islands. No winter
huts were found along the coast (p. 162).

- During the summer of 1853 Maguire went to
Port Clarence to refit and returned to winter
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'agam at Point Barrow. The following is an |

abstract of his second trip:

He reached the former berth in Elson Bay
on September 7 and immediately placed the
ship in winter quarters (p. 907). In October

he made a sled trip as far east as Cape Halkett |

and buried 120 pounds of pemmican. In April
“and May another trip was made as far as Point
Berens (p. 909). In July the Plover left Point

Barrow and reached Port Clarence by August 1.

( p. 912).
civilization.

A valuable account of the Eskimo of north-
ern Alaska is given by Surgeon John Simpson
of the Plover. Some native information as to
the country is also given, and a native map of

Thence the expedltlon returned to

the north coast between Point Barrow and |

Humphreys Point. The native who drew the
map denied the existence of the Pelly Moun-

tains and was most positive that no hills even |.
were visible from thé coast on the west side -

of the Colville (p. 937).
WHALE SHIPS SINCE 1854,

The first whale ships to go beyond Point
Barrow are reported to have ‘done so upon
the recommendation of Capt. Collinson after
his return from the east in 1854. From that
time they each year advanced a little farther
eastward, until in 1889 the first whalers are
reported by Stockton to have advanced be-
yond the Mackenzie and to have wintered at
Herschel Island. Since that time as many as
twenty ships have cruised along the northern
coast in a single summer. As the land is low
and has few marks by which localities can be
distinguished, the whalers knew but few de-
tails of the coast.line. Astheir observations are

_not published, it is impossible to credit them
with their discoveries. Such features as the
- Midway Islands and Cross Island, named by
Stockton,. were of course known long before
the 7'hetis entered that part of the ocean.
Pole Island of the charts is believed to be an-
other of their landmarks. Barter Island of
Franklin is an inconspicuous sand island, and
"Manning Point is in reality an island with
the highest cut banks of the whole coast, and
thus the whalers have -applied the name of
Barter Island to Manning Point. This name
has long been the local usage. :

'THE CANNING RIVER REGION, NORTHERN ALASKA.

Hunting parties from ships wintering at
Herschel Island have been reported to travel
as far to the west as Aichillik River. Several
parties have gone to the Yukon by way of the
winter route up Firth River.

In navigating this low coast in thick weather
the lead is constantly employed. © In dangerous
localities two men sound alternately as fast
as they can. In this way the whalers have
gained an intimate knowledge of the sound-
ings, but unfortunately the knowledge is per-
sonal with each captain and can not be.made
available. Their rule is to follow 7 fathoms,
if possible, when east of Point Barrow. This
depth takes them clear of all dangers except,
of course, the danger from the ice.

RAY, 1881-1883,

Point Barrow was selected for one of the
International Polar Stations of 1881, and
Lieut. P. H. Ray, United States Army, was
placed in charge of it. The party of 10 men -
reached Point Barrow on September 8, 1881,
and landed about 8 miles southwest of the point
near the Eskimo village (p. 22). Here winter
quarters were established and a series of scien-

‘tific observations were carried on for two

years. In March, 1882, Ray made a trip into

the interior; of which an' account was trans-

mitted to his superiors (p. 24)- Another trip
was made southward in March and April, 1883,
during which Meade River was partly mapped
(p. 27). At his farthest camp, from an eleva-
tion 175 feet above the river, he discovered a
low range of mountains about 50 miles to the
south. - These were named the Meade River
Mountains (p. 28). The expedition returned
to the United States in September, 1883."

The latitude of the base station was deter-
mined by a few observations of the sun with
sextant and theodolite, and the longitude by
chronometric comparisons between San Fran-
cisco and Point Barrow in the summer of 1882.
This work was -supplemented by three sets of
lunar distances. The positions adopted by the
Coast and Geodetic Survey for the observa-
tory at the station (p. 449) are latitude.
71° 177 0.3, longitude 156° 39" 45”7 027 (%).

An account of Ray’s first trip eastward, men-"
tioned above as having been transmitted previ-

" | ously to his superiors, was found in the United
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States Sigml Service Notes. The abstract is
as follows: "

In March, 1882, he made a sled trip. south-
ward in order to purchase some caribou meat
from the natives (p. 87). He discovered a
river which was named after Gen. G. G. Meade,
United States Army (p. 38). In April he pro-
ceeded inland for 35 miles, in the direction
E. 23° S., and found that the Meade emptied
- into thé ocean by five mouths, in latitude 70°
59 and longitude 154° 32". - The details of his
astronomical observations for the position of
winter quarters are given in the same report
(pp- 25-34).

~ STONEY AND HOWARD, 1885, .
In December, 1885, Lieut. G. M. Stoney,
United States Navy, left his winter quarters on
the Kobuk and reached the headwaters of the
Colville by way of the Noatak (p.89). Hetrav-
eled for several miles down the Colville to the
-native village of Issheuk,near the northern limit
of the mountain range. Learning from the na-
tives that it would be impossible to reach the

Arctic coast at that time of year, he returned

to winter quarters.

In February he again reached the Colville
waters, this time at Chandler Lake, but was
again unable to persuade the natives to accom-
pany him to the Arctic coast (p. 44).

In April Ensign W. L. Howard was directed
to go to the headwaters of the Colville at
Issheuk and thence to Point Barrow (p. 66).
At first he traveled down the Colville by sled
with the Eskimo (p. 70). Near the outside of
the mountains they sledded in one day to the
headwaters of the Tkpikpuk (p. 71), which he
renamed the Chipp (p. 73). In June they
were able to descend this river in native canoes.
Near the mouth the river divided into two
branches. Howard took the west one, but was
informed that the other also reached salt
water (p. 75). He was detained nearly three
weeks at the mouth until the sea ice broke
from the shore (p. 76). Then he proceeded
along the coast, mostly in fog, until he reached
Pomt Barrow on July 15, 96 days after leav-
ing his winter quarters (p 77). He returned
by sea to headquarters near Kotzebue Sound.

4 STOCKTON, 1889.

In 1889 Capt. C. R. Stockton, of the U. S. S.
T'hetis, was assigned the duty of looking after
the whaling interests in the Arctic Ocean.
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The expedition arrived at Point Barrow on -
July 29 and found Ray’s house still standing
(p. 181). A house of refuge for shipwrecked
whalers was erected near by. Here they met a
man named Joe Tuckfield, who had just come

- from -the Mackenzie in an open boat, hav-

ing- gone eastward the previous summer (p.
183).-- The Thetis proceeded eastward from
Point Barrow on ‘August 8 and on the 9th was
abreast of the Colville (p. 184). Here they
failed to find the Pelly Mountains, and from
the testimony of the whalers they concluded

‘that they did not exist. Thence they skirted

along some long, low islands which stretched
between the mouth of the Colville and Return
Reef. These ‘islands, which were not shown
on the charts, were designated the Thetis
Islands. Later, as the -ice was heavy, they
anchored near a small island which was marked
by a wooden cross and to which the name
Cross Island was given (p. 185). On making
soundings they found the water inside of Cross
Island - was too shoal for the T'hetis. They
passed Lion Reef and entered Camden Bay,
where they. again anchored (p. 186). They
found that the shore line of the charts was too
far north, as their position near Flaxman
Island put them well inland. At Manning
Point they met several whale ships returning
from the Mackenzie. As ice conditions were
reported favorable, the 7' %etis proceeded east-
ward (p. 187), and in the afternoon of August
15-anchored off the southwest end of Herschel
TIsland (p. 188). .- Later, they steamed around
the north side of the island and found two
whale ships anchored there (p. 189). A snug
harbor was found near by and surveyed. It
was given the name of Pauline Cove. The -
waters ‘between the island and the mainland
were found to be too shoal for a ship channel.
Returning toward Point Barrow, they puassed

the Midway group (p. 191) and skirted along

the long and narrow island which bore ‘the
name of Thetis Island. Point Barrow was
reached on August 25, “whence they returned
to civilization. .

In a communication to the Hydrographic
Office of the Navy Department, Stockton fur-
nishes the following additional details of the
voyage of the Thetis:

Some shoals a few miles east of Cape Hal—

kett, in Harrison Bay, were named' Pacific

Shoals, after the whale ship whose master,
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- Capt. Knowles, had reported them. The Mid-
way Islands are described as the west end of
Lion Reef, midway between Lion Reef proper
and Return Reef. On one of them the whalers
.had erected a cross, so the name.of Cross
- TIsland was applied to this one. The position
of this island was latitude 70° 27’ 30”’, longi-
tude 147° 52’ 30””. Stockton received reports
that whalers had entered the lagoon within
this chain of islands near a small island
. marked with a pole, west of Bullen Point,
which is a part of Lion Reef. They reported
that they steered at first for the small inshore
. group of islands marked on the charts, and
then westward, and found nowhere less than
8 fathoms. This inside channel had been used
. when the ice lay against the chain of islands.
A good anchorage was found off a sand spit
in the lower part of Camden Bay, shown on
the charts.
son Point, after the captain of the Znterprise,
" who wintered near by in 1853-54.. The bay
behind the spit was named Simpson Cove.
Stockton’s position for Ray’s station, near
Point Barrow, is latitude 71° 187 30" and
longitude 156° 39” 04’". The observation spot
at Herschel Island was in latitude 60° 32" 45"/,
" longitude 138° 57" 15",

TURNER, 1890,

In March, 1890, Mr. J. H. Turner, of the
United States Coast and Geodetic Survey,
sledded from the international boundary at
Porcupine River to the Arctic Ocean. His
"route lay across the Arctic Mountains and
down a small river which brought him to the
.coast opposite Herschel Island. This river
was named the Firth, after one of his com-
panions. That part of the mountains which
formed the Arctic-Yukon watershed he named
the Davidson Mountains.

This information is from the report of the
United - States Coast and Geodetic Survey.
No additional information was found in the
National Geographic Magazine.

. FUNSTON, 1894,

While acting as special agent’enghged in
botanic exploration for the Department of Ag-
riculture, Mr. Frederick Funston (afterward

, ville.

This spit. Stockton named Collin--
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major general, United States Army) spent the
winter of 1893-94 at Rampart House on Porcu-
pine River, near the Canada-Alaska boundary.
During the spring of 1894 he made a trip over-
land to the Arctic Ocean. The two short ac-
counts published in Harper’s Weekly contain
no mention of the discovery and naming of
Turner River, with which he has been credited.
After an extended search, the manuscript of
his report to the Department of Agriculture
was found in the files of Dr. Frederick V. Co-
The following details haVe been ab-
stracted: :
Funston left Rampart House on’ March 10,
1894, accompanied by a single Indian. - HIS
coarse was irregular, at first northwestward for

_ about 150 miles and then northeastward to the

Arctic Ocean. After nine days’ travel he
reached a band'of Indians encamped about 175
miles northwest of winter quarters. The coun-
try was rolling and treeless, excepting in shel-
tered localities.

He left the Indian camp on the 23d, traveled
northeast up the valley of the Sheenjek, and
camped in a grove of spruce trees less than-2
miles south of the Arctic-Yukon divide. The .
next day he crossed the divide by a low pass
into the headwaters of a river which. he named
the Turner, after J. H. Turner, of the United
States Coast and Geodetic Survey. He then
descended this river, and after traveling north-
eastward along its frozen surface for four days

he reached the Arctic Ocean a short distance
| west of Demarcation Point. After a two days’

trip eastward along the coast he reached
Herschel Island, where he found seven whale
ships in winter quarters.

After a brief visit he retraced his steps to
Rampart House. The return was made in 15
days. In the 39 da,ys of absence he had trav-
eled more than 600 miles.

PETERS AND SCHRADER, 1901.

In the summer of 1901 Messrs. W. J. Peters
and F. C. Schrader, of the United States Geo- -
logical Survey, made a trip from the Yukon to
the Arctic Ocean. They started from Bettles,

.on the Koyukuk, in June, 1901, and went up

to the head of John River by canoe.: Then
they portaged 5 miles to Anaktuvuk River and
descended this river into the Colville (p. 17).
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After mapping part of the Colville delta they
proceeded westward along the coast to Smith
Bay, where, on accomit of the lateness of the
season, they gave up plane-table work and
traveled to Point Barrow with some Eskimos,
whose boats were more seaworthy than the
Peterboro canoes. .

The main channel of the Colville delta is the
easternmost (p. 23). It was.over 12 feet deep
at the head of the delta and was not explored
to the sea. They did not find the native vil-
lage of Nigaluk, for they had failed to notice
the westernmost channel. The delta is esti-

mated to be 20 miles wide. '

8. J. MARSH, 1901-1903, AND OTHER PROSPECTORS.

Two prospect,ors; S. J. Marsh and T. G.

Carter, wintered in the Camden Bay region in’

1901 and explored some of thé inland drain-
age (p. 103). Three large rivers are reported
between the Canning and the Colville (p. 103).
The Kupowra (Kuparuk), which has its source
opposite an eastern tributary of the Colville;
the Sawanukto (Sagavanirktok), -a larger
stream entering the Arctic through a broad
delta 20 miles east of the Kuparuk; and the
Savaovik. Barter (Sadlerochit) River enters
the ocean at Manning Point.

Marsh and Carter arrived at Collinson:Point
in September, 1901, and established winter
quarters on the beach (p. 260). In April,
1902, Marsh hauled provisions inland as far as
Cache Creek, a tributary of the Canning. Dur-
ing the summer he explored the headwaters
of this stream and then descended to a point

within 25 miles of its mouth. Here he met’
T. G. Carter and Ned Arey, and they all win--

tered in the mountains (p. 261). In Febru-
‘ary, 1903, Carter went up the right fork of the
Canning and over into the Yukon drainage,
and Marsh followed in April, naming, the pass
after Carter. He and Carter remained within
30 miles of the pass until the southward-flow-
ing river was navigable, when Marsh built a

raft and floated downstream until he met with.

a mail carrier, who informed him that he
was on the Chandalar. Shortly afterward he
reached Fort Yukon. :

The prospector H. T. Arey, locally known as
Ned Arey, sledded to the Canning from Point
Barrow in 1901 and wintered for 11 years in
that neighborhood. He was thus the first white

o
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man to have a detailed knowledge of the coast

line as a whole, and also of much of the inland.

He was the first to enter Canning, Hulahula,
Okpilak. and Jago rivers. and probably sev-
eral of the others. He gave Marsh the native
maps of Kuparuk, Sagavanirktok, and Shavio--
vik rivers, which were later transmitted to the
United States Geological Survey and appeared
on the map of 1903. His intimate knowledge
of the coast between Point Barrow and Her-

" schel Island was of the greatest assistance to
‘the writer in finding his way when the country

was new to him and in planning for the de-
tailed surveys. Arey’s information was clear
and definite, except that he overestimated dis-
tances and his forms of the native names were.
inexact. Like most of the other white men
who come into the country he accepted the
first pronunciation he picked up, regardless of_
its source or accuracy. He is mentioned several
times in Stefinsson’s book. as well as in Mik-
kelsen’s. '

Several other prospectors have penetrated
the country from the Yukon. - Messrs. James L.
Reed and Walter Lucas?® are reported to have
explored a part of the Colville in 1903. Others
have been reported to the writer to have come

to the coast by the Sagavanirktok.

STEFANSSON AND. ANDERSON, 1§09—10, 1912,

In the summér of 1908 Vilhjilmur Stefins-
son made a trip to the Arctic coast of North
America, accompanied by Dr. R. M. Anderson.

The expedition was under the auspices of the

American Museum of Natural History; its ob- -
ject was to investigate the Eskimo of Dolphin
and Union straits, east’ of the Mackenzie.
Three years were spent in Canada and one on
the north shore of Alaska. Stefinsson and
Anderson reached the Arctic Ocean by way -
of the Mackenzie during the later part of July,
1908, and proceeded tosHerschel Island, hoping
to get provisions from the incoming whalers.
As no ships arrived by the middle of August,
Stefdnsson went to Point Barrow on the re-
turning whaler Kariuk, and Dr. Anderson
remained with the outfit to get-along as best
he could (p. 42). . At Point Barrow Stefansson
procured an outfit from the whalers and started

1 §chrader, . C., and Peters, W. J., A reconnaissance in
northern Alaska in 1901 : U. 8. Geol. Survey Prof. Paper 20,
p. 31, 1904,
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.are: purely. mythical . (p. 54).
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eastward in a small-boat in September to find
Anderson. They got into difficulties among
the shoals in the lower part of Smith Bay,

which they had entered-thinking it was Mec-.

Kay Inlet, just east of Point Tangent (p..53).
Stefansson. declares that the two bays on the
charts between Point Tangent and Smith Bay
They were
frozen in. at. Smith Bay, but as soon as the
ice. would bear them.they proceeded eastward
by sledge.
found to contain the delta of a large river, the

The lower part of Smith Bay was :

Mayoriak, which is the outlet of the Tasirkpuk, .

or “big.lake” (p. 58). .East of the Colville
they passed a point known to white men and

Eskimo alike as Oliktok but. which on the

charts is called. Beechey Point (p. 64).

reached Flaxman Island in October and found

Dr. Anderson living in Leffingwell’s house..
Plans were then made. for the winter.

Barter Island, while Stefinsson returned to
the whaling station at Point Barrow (p. 69).

‘He left Flaxman Island on October 20 (p. 71)

and arrived at an Eskimo village near the
point where Itkillik River empties into the
head of the Colville delta (p. 80). On Novem-
ber 28 he reached Point Barrow (p. 84) and
remained in the neighborhood as guest of the
white men until March 6 (p. 94). Then he

sledded eastward to Flaxman Island.  Here

he met Dr. Anderson, who had just returned
from living all winter with the Eskimo upon
the resources of the country (p. 100).

"On April 16 Stefinsson left Dr: Anderson

at Flaxman Island (p 101) and returned to
Point Barrow, arriving on the 30th (p. 103).
There he was a guest of the school-teacher until
May 16, when he again started eastward (p.
106). At Smith Bay he found that Dr. Ander-
son, according to his expectatlons, had already
reached the cache made the previous fall, and
had hauled everything to Pitt Point. Thence

they slowly moved their heavy load over the |

softening ice, until they were blocked on June
12, dbout 15 miles west of the Colville delta
(p- 108). On the 23d they were able to launch
their native canoe and proceed in the water
that had formed along the shore (p. 113). On

"the 25th they entered the western edge of the
Colville delta, and on the 30th they reached

~ the Eskimo trading site of Nirlik. They left

Dr..
Anderson went into the mountains back of |

They .

i

-(p- 118).
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this place on July .5 and went up the western
branch. of the.river until they reached the
mouth of Itkillik River. Then they proceeded
down the eastern arm, reaching Oliktok on the
14th (p. 115). Although. their boat drew -no
more than a foot of water, they spent half-of
their time wading over the barely submerged
mud.flats, seeking for the narrow and intricate
channel where alone they could float (p. 115).

They reached Flaxman Isjand on August. 5,
and thence proceeded along the coast to a point
within 80 miles of Herschel Island (p. 117).
Stefansson left Dr. Anderson to follow on with
the Eskimos and started ahead with a light
boat but soon obtained passage on a whale Shlp
He reached. Herschel Island in this
way on August 18 and procured passage be-

-yond the- Mackenzie on a whaling ship, leaving
‘Dr. Anderson to work his way s mlong the. shore

with the Eskimos.

After remaining in Canadlan terrltory dur-
ing the winters of 1909 to 1912 Stefinsson
left Dr. Anderson to care for and bring out
the collections and sledded westward to Point
Barrow (pp. 368-369). He stopped at Collin-
son Point (p. 378) and Flaxman Island and
arrived at Point Barrow on June 13, 1912 (p.
386). Here he was guest of the white men -
until he obtained passage on the revenue cut-
ter Bear on August 12 (p. 389). About a
month later he reached the United States.

Dr. Anderson remained east of the Macken-
zie with the ethnologic and zoologic collections,
until he was able to get passage on one of the
two whale ships which had sailed that far
eastward. He arrived at San Francisco in
November.

In the winter of 1908-9 Dr. Anderson crossed
gver the divide between the Hulahula and the
Chandalar. He: was the first white man to
enter the headwaters of this portion of the

Yukon drainage (p. 436)

ALASKA-CANADA BOUNDARY SURVEY, 1912,

In the summer of 1911 the survey of the
141st meridian, under the direction of Thomas.
Riggs, jr., was carried northward from'a point
on Porcupine River to a point about 20 miles
from the Arctic Ocean. In 1912 the party
reached the ocean. A strip of territory 4 miles -
wide was mapped in-detail and prominent peaks

o
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outside of this area were located. Near the

coast the topographers mapped several addi-
tional miles east and west of the line. Their
work includes a portion of Firth, Malcolm,
and Clarence rivers, and Demarcation Bay.
The. topographic maps of the boundary have
recently been published, but in 1915 no official
report had been made available. ‘

CANADIAN ARCTIC EXPED‘I;I'ION, 1913-14.

In the summer of 1913 Stefinsson and An-

derson entered the Arctic Ocean through Ber-
ing Strait for the purpose of exploring the
area northwest of Prince Patrick Island and
also of carrying on scientific observations on
the Canadian mainland. There were three ves-
sels and about 50 men. The expedition was
divided into two parties—the northern party.
under Stefinsson, the southern party under
Anderson.

The expedition was still in the field when
this report was written, but the following par-
ticulars are given from the veriter’s knowledge:

The northern party’s ship—the Kariuk—
was caught in the ice pack some distance off

from the north shore of Alaska and was car-.

ried by the westward drift nearly to Herald
Island, off the Siberian coast, where she was
crushed and lost. Stefinsson and three or four
men were on the Alaskan shore when the ship
drifted away and could not rejoin her.

The southern party, in two small gasoline
schooners, reached the safe harbor behind Col-
linson Point, where they wintered. Here-they
were joined by Stefinsson and his companions.
In this scientific party there were two topog-
raphers, a geologist, an ethnologist, a marine
biologist, and a zoologist. The topographers
made a detailed survey of the neighborhood of
Collinson Point after the ice had formed and
obtained soundings by cutting through the ice.
A rapid sled trip was made up Sadlerochit
River in October and a route sketch was drawn.
In this trip they rounded the east end of the
Sadlerochit Mountains and went up the river
to a point opposite Ikiakpuk Valley.
geologist found a good exposure of Triassic
rocks at the farthest camp and brought back
some fossils. In the spring of 1914 Stefins-
son, who had in the meantime traveled back
and forth from the Mackenzie, started out over
the ice of the Arctic Ocean to take soundings

The .
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toward the north. The story of this trip has
appeared in the newspapers.

About the same time the topographers and
the geologist went into Canadian territory
and are reported to have made a survey of
the coast from Demarcation Point to Herschel
Island while the snow was still on the ground
and also to have mapped the lower part of
the Firth and to have examined the geologic
formations.
Mackenzie Delta was mapped, and then the
expedition moved from Collinson Point into
‘the country east of the Mackenzie.

At the writer’s suggestion the ethnologist,
Diamond Jenness, gathered all the native place
names possible and put them into the simplest
form of spelling he could devise. Nearly all
his forms were in close agreement with the
writer’s, but both Jenness and the writer dif-
fered from Stefinsson in spelling. The fol-
lotving is a portion of a personal communica-
tion from Jenness, dated Barter Island, July
15, 1914 -

I inclose a few names of places whose meaning or
supposed meaning I have ascertained from the Eski-
mos here. I give my own peculiar spelling and what
seems to be the nearest equivalent in current use, as
you suggested. I seem to have noticed considerable
variety in the pronunciation of words, and it is prob-
able that many ‘of our forms disagree where our ori-
ginal sources disagreed. Of course you will prefer
your own spelling. * * * T felt much more com-

forted about my spelling, though, when I found that
we agreed so nearly.

GEOGRAPHIC NOMENCLATURE.

IN TERPRETATION‘ OF THE LITERATURE OF EXPLORA-
: TION. :

FRANKLIN. . , .

Franklin was the first to use the term Rocky
Mountains for the range which extends across
northern Alaska. The British Mountains,
which he discovered, are described as terminat-

_ing abreast of Point Griffin at the commence-

ment of a new range, the Romanzofs. The
Romanzof Mountains terminated abreast. of -
Flaxman Island. The writer has applied the
term British Mountains to the portion of the
Arctic Mountains lying east of the Romanzofs
and north of the Yukon-Arctic divide. The
mountains which Franklin discovered from
Point Griffin were undoubtedly the higher

In the early summer part of the - .
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snow-clad granite mountains about the head-
waters of Okpilak River. As the mountains
which end abreast of Flaxman Island belong
to an entirely separate group, the term Roman
zof is restricted to the higher granitic moun-
tains between Jago and Hulahula rivers.

Clarence River has been mapped by the
Boundary Survey. The name is correctly
applied on their map to the first river east of
Demarcation Point.” The mud flats with which
Franklin had so much trouble behind Icy Reef
are doubtless those at the mouth of Turner
River. Beaufort Bay, which extends from the
western end of Icy Reef to Humphreys Point,
is locally called a lagoon, so the name of Beau-
fort Lagoon has been adopted on the writer’s
map.

There is some confusion in the local usage of
the names which - Franklin gave to Points
Griffin, Martin, and Manning, and to Barter
Island. Franklin’s description and astronomi-
cal observations and his map are clear as to
‘Barter Island and Manning Point, but local

usage has transferred the name of Barter |

Island to Franklin’s Manning Point, which is

in reality an island. The high banks on the

north side of this tundra island are the chief
landmarks for many miles, and the misapplica-
tion of the name of Barter Island is firmly
established among the whalers and traders. It

is thought best to accept this change and to’

transfer the name Manning to the small tundra
peninsula which lies a few miles to the east.
The writer has applied a new name, Arey
Island, to Franklin’s original Barter Island.

On Franklin’s map Points Manning and
Griffin are separated by a shallow bay, which
_ might be the same as that at Pokok on the
writer’s map. However, the distance between
Points Humphreys and Martin, on Franklin’s
map, is much too great to correspond to the
stretch of mainland which fronts the ocean
west of Humphreys Point on the writer’s map.
The best solution seems to be to apply the
name Point Griffin to the western end of this
bank and Point Martin to the general region
where the coast bends toward the south around
the delta of Jago River. There is need of such
a general term, for incoming ships are often
held up by the ice at this place.

Camden Bay is shown on Franklin’s map
as extending from Arey Island (his Barter Is-
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land) to Brownlow Point, but the writer has
restricted the term to the more apparent limits
of Point Anderson and Konganevik.

The shoals upon>which Franklin grounded,
about. 12 miles from the eastern side of Cam-
den Bay and the bay into which he seemed to
be steering were undoubtedly ‘the mud flats
and mouth of Sadlerochit River. In 1912 the
sand reefs east of that place, on which Frank-
lin saw natives encamped, were all awash and
inconspicuous.

Boulder Island and its nelghbor have since
been cut entirely away. ‘The older natives
have confirmed their former existence. The
writer grounded upon shoals near the former
location of Boulder Island, to which he has
given the name of Boulder Shoals.

The outside chain of mountains which
Franklin observed to terminate abreast of
Flaxman Island had no conspicuous peak to
which his term Mount Copleston could be
applied. There is, however, a peak in the
Shublik Chain which the writer occupied in
surveying, and, as it is visible from the place
where Franklin gave the name,. it is possible
that this is the one he had in view.

The depth, gradually increasing to 3 fathoms,
which Franklin noted on the journey west-
ward from Flaxman Island, still persists to-
day. It is evident that in his course along the
mainland he saw none of the chain of islands
which extend for 50 miles west of Flaxman
Island. Point Thompson, which is indefinitely
located on the mainland about 8 miles east of

"| the island, has been applied to a long spit in
approximately the same locality. Point Bullen

is definitely located, from his map, at the east
side of the writer’s Mikkelsen Bay.

The island which lies about 8 miles from
shore beyond Point Bullen and is connected
with the mainland by a reef is located by the
description and its position on his map,
although the shape shown on the map is far
from accurate. The shoal upon which the Lion.
grounded may have been either the mud flats of
the Shaviovik or the shoal which extends some.
distance from the northeast point of the island..

.The native name for this island is Tigvariak:
As. Franklin’s original name, Lion and Re-
liance Reef, is misleading, it seems best to
adopt the native name. The name Lion has
been misapplied on the charts; on some it re~
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fers evidently to Tigvariak Island, near the
mainland, and on others to the chain of islands
lying several miles to the north. The writer
has entered Franklin’s names on the northeast
and northwest points of the island at Point
Lion and Point Reliance. Foggy Island is
easily identified from the description and the
map, and also Anxiety Point.

There has been much difficulty in adjusting
Franklin’s names west of Anxiety Point. He
was far from land and often in fog. His posi-
tion for Return Reef is evidently more than
10" of longitude too far west, and in adjusting
his map to this erroneous position he has in-
creased all the distances between Foggy Island
and Return Reef. Point Chandos is located
tentatively as the western side of the delta of

" the Sagavanirktok, and Return Reef at the.

writer’s Egg Island, but all the names between
those points are in confusion. . The writer’s
solution has been to drop Yarborough Inlet
and Point Chandos, for no inlet exists, unless
it is the western mouth of the river. Heald

Point is then located at the western side of’

the delta. Prudhoe Bay lies west of this point.

At Return Reef Franklin saw a large bay to
the west, beyond which lay a point and a
distant mound. From Egg Island such a bay
and point and mound are visible, though not
quite as he describes them. The local usage,
starting with the later explorers, has been to
apply the term Return Reef to the chain of

sand islands that fringe this portion of the

coast. The term Return Islands has been
acdopted for this chain on the writer’s map.
Point Beechey has been applied to a point be-
hind’ the easternmost of the Jones Islands,
abreast of the mound to which Franklin prob-
ably gave the name. Point Back is put in an

approximate position on the unsurveyed shore |

line on the west side of Gwydyr Bay.

In the charts there are errors in putting-

Beechey Point near the mouth of the Colville,
and an entirely new name, Becher Point, near
Gwydyr Bay.

Franklin’s observed latitudes seem correct
within 0° 1/, but his longitudes are about 0° 5’
too far east wherever this observation spot is
fairly definite.

It has been impossible to identify his Mounts
Greenough and Huskisson among the numer-
ous peaks in the localities where they are
placed on the map.

89
DEASE AND SIMPSON.

Jones Islands are definitely located from the
description. At present there are six distinct
tundra blocks, which are connected by sand
spits into three islands. Point Milne has been
placed on a conspicuous point on the mainland
in the approximate position indicated by the
Dease and Simpson map. Point Berens is also
easily located. The charts, as mentioned above

-under Franklin, have incorrectly put Beechey

Point here and have entirely dropped the
name Point Berens. Local usage has adopted -
the native name—Oliktok—for this point, and-
the writer has followed this usage.

The name of the adjacent river is spelled
Colvile in their text but Colville on their map.
All succeeding maps have adopted the latter
spelling. The “splendid ” Garry River on the
west side of Harrison Bay, whose banks were
covered with driftwood brought down by the
stream, is nothing more than the small estuary
of a small creek, which is reported to head in
a lake a few miles from the coast. The Pelly

Mountains, seen by their men here for the sec-

ond time, do not exist. The writer camped at
the mouth of Garry Creek and saw no point at
which. Point Comfort could be definitely lo-
cated. Cape Halkett is definitely located at
the tundra island, now connected with the
mainland by a spit. Point Ellice is approxi-
mately located from the description, though it
is now a high bank rather than a point of
land. Most of the reefs described west of this
point are now submerged. Pitt Point islocated
from the description as the northernmost point
of land in this stretch of coast. Dease and
Simpson’s observations place it nearly where it
has been drawn by the writer. William Smith
River proves to be a creek, so inconspicuous
that the writer has not applied any name to it.
The considerable lake, which they surmised to
lie behind Pitt Point, has been found. The
names Point McLeod and Point McPherson
have now no reason for existence along the
unbroken high bank and have been omitted
from the writer's map. ° _
Point Drew is put at the approximate loca-
tion given by Dease and Simpson, at the bend
in the high bank. The sharp projecting point
at Cape Simpson has been cut away, so that
it is difficult to apply the name at present.
The writer’s usage covers the general locality
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where the coast bends at the Western side of
Smith Bay. Boat Extreme is omitted by the
writer. The recorded distances and observed
position place it where there is at present a
featureless high bank, within 8 or 4 miles of
Cape Simpson. The name hasnot been adopted
by the people of the country, nor does it ap-
Pedr on recent maps.

Fatigue Bay, McKay Inlet, Pomt Tangent
and Dease Inlet have been identified, but thence
to Point Barrow their route 1ay along a portion

of the mainland which- the writer has never

visited. .
Boat Creek, nea,r Point Drew, has been iden-
tified, and the probable position of Kskimo

Island in Harrison Bay. This latter name has

been extended to cover the two islands. = Their
view of the mouth of the Colville must have
been erroneous, for the writer has nevér been
able to see any details of the delta. when in
water less than 2 feet deep. - Fawn River is

approximately located from their description.

Their observations put it some miles at sea.
The name has been changed to Fawn Creek.

It has been impossible to compare more than-

three of their positions. with those of the
Write_r.. _ The latitude of Demarcation Point is
correct within a minute. That at the head of

Foggy Bay puts them more than 2 miles in- |

land on the map, and that of Fawn River is
a mile at sea. The only longitude, that of
Tawn River, is about 10’ too far,east.

It seems certain that neither Franklin nor
Dease and Simpson saw any of the sand islands
that extend 50 miles west of Flaxman Island.

LATER EXPLORERS.

Pullen—Little was added to geographic
knowledge through Pullen’s trip. The water
close to the mainland behind .Jones Islands
-was shoal then, as now. Hooper states that
they went inside of Lion Island [Tigvariak].
Evidently they did not see any of the chain of
sand islands west of Flaxman Island. :

. Moore—Plover’s group, the name originally
applied to the first four sand islands east of
Point Barrow, has been extended to cover all
the chain 4s far as Tangent Point, and the
name is changed to Plover Islands. It is prob-
able that Cooper and Martin islands of Moore

were close to Tangent Point-and that-those .
which he discovered on August 1 were west of |

THE CANNING RIVER REGION, NORTHERN ALASKA.

Cooper Island. Later usage, beginning with
Maguire’s map, has put the name Cooper
Island at a crescentic island about halfway be-
tween. Tangent Point and Point Barrow. In
the absence of a definite location the writer has
adopted ‘this usage. Martin Island has been
placed at the next island east of Cooper Island,
although the chart of Moore I—Iarbor puts it
next to Point Barrow.

McClure—~The Jones Island upon which
McClure landed is.either Thetis Island or
Leavitt Island of the writer’s map. If it is
Thetis Island there is an” error of 16’ in his
longitude, and if Leavitt Island there is an
error of 1°. The shoals he met off Yarborough
Inlet were undoubtedly the Midways. He was
thus the discoverer of the long chain of islands

.that extend. from the Midways to Flaxman
| Island, and his name has been given by the

writer to the first group east of Cross Island, as
those first seen by him have already been
named the Midways.

Collinson.—Collinson seems to have ﬁrst

‘made the error with respect to Lion Reef.that

has been upon the charts for many years. He

seems to have observed the outlying chain of
islands throughout most of their-extent. There

has been a general belief that Collinson win-

tered at Collinson Point, for the charts place
his position well within Camden Bay. His
own position and description place the ship -
about 4 miles northeast of the east mouth of
Canning River. It is difficult to follow his
October trip to the east. "Boulder Island was
still in existence. The first long low point was
undoubtedly Konganevik. His party probably

followed the shore line behind this point and

camped near the long bank behind Collinson
Point. The bay they crossed next morning was
probably Simpson Cove, and the shingle point
with 10 huts was probably Collinson Point. A
number of old huts are there at present. The |
next point, which they reached in two hours

“walking along shore, after passing some cliffs,

is most probably Point Anderson, but the dis-
tance seems rather too great for the time they
spent in walking to it. The mouth of the river
is probably that of the Sadlerochit.

‘The only spot the writer recognizes in their
inland trip is the area of red clay at the base
of the mountains. Such an area he has ob-
served at the head of Katakturuk River.
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The details of the bottom of Camden Bay,
which appear upon the charts after Collinson’s
Tetuin, were undoubtedly furnished by him, but
‘the writer has not been able to find any origi-
mnal map which contains them.

Lieut. Jago seems to have gone along the
sand islands west. of Flaxman Island. He
speaks of launching across Lion Reef and pass-

ing inside of Foggy Island, both of which are’

extremely improbable. He stated also that he
Jaunched across Anxiety Point and went ashore
near by and camped, which would be a difficult
proceeding.

The reef on which Jago landed and buried
some gear, about 10 miles west of Point Berens,
is undoubtedly Thetis Island.

Maguire—The .chain of islands between
Point Barrow and Tangent Point, which com-
prised 10 islands in 1852, still contains ap-
proximately the same number. The narrower
ones are constantly being cut through and
joined again, so that from season to season the
number changes somewhat. "

In Surg. John Simpson’s native map a num-
ber of names for the coast east of Point Bar-
row appear for the first time. Niako is a small
island at Heald Point of.the writer’s map.
Shiningrua has not been located. Sherang is
Flaxman Island; Kogruak, the Canning; Nu-
waalk, Collinson Point; Shudtaroshik, the Sad-
- lerochit; Kaktuwing is Barter Island; Siko is
back of Icy Reef; Pokang is .between Points
. Humphreys and Griffin, at Pokok.

Ray—On Ray's eastward trip in 1882, he
found that the Meade emptied into the ocean
by five mouths, which he placed on his map at
- the lower end of McKay Inlet.

[oward—If Ray’s map is accepted as cor-
rect the Ykpikpuk, which was discovered by
Howard three or four years later, can not
empty into Dease Inlet. Very likely Meade
and Ikpikpuk rivers have a common delta. The
lower part of Dease Inlet or even Smith Bay
are more likely localities than McKay Inlet.

Stockton.—The. islands which were discov-
ered between the. Colville and Return Reef,
and which were named Thetis Islands, had al-
ready been discovered and named Jones Is-
Jands by Dease and Simpson. The name The-
tis has been transferred to the westernmost
sand island, about 7 miles northwest of Olik-

“call it Herschel Island River.
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tok. Cross Island has been located by the ex-
istence of the cross as well as by information
furnished by the whalers. Stockton’s observa-
tions place it a couple of miles to the south, in"
approximately the same longitude in which the
writer has placed it.

. The Midway Islands, according to whaler
usage, consist of three small islands 5 or 6
miles west of Cross Island, and the writer has
followed this usage, for he believes it was-the
original application of the name. The charts
have also thus used the term. Stockton’s state-
ment that Point Bullen is a part of Lion Reef
contains two errors, for both are on or near the
mainland, and Stockton was speaking of the
chain of sand islands several miles north of ths
mainland. The report that whale ships have
entered the lagoon near Pole Island is difficult
to verify, for. there is no agreement on this
point. It is established, however, that one of
them—the Newport—went into. the lagoon
near this point, but she is reported to have
come out again at the same place.

" The name Simpson Cove has not become es-
tablished in local usage, as the term Collin-
son Point is sufficient to ‘cover this general .
locality. It isan insignificant spot with which
to honor Simpson’s great services, and the
writer has accordingly omitted the iiame from
his map. Dease Inlet is much more impor- -
tant 0eogmplnc¢1]y than Simpson Cove, yet
Simpson was the real soul of the expedition.
His name-has been placed at Simpson Lagoon,
behind Return Islands and Jones Islands, as
he was the first white man to traverse this body
of water.

Tuwrner—Firth River, which Turner ex-
plored, had been discovered and named Moun-
tain Indian River by Franklin. The whalers

have placed the Firth near the locality where
the Malcolm is. The Boundary Survey maps
correctly give the name Firth to the portion
that cuts the 141st meridian. )
Fupston—Turner River first appeared on
the charts of the United States Coast and Geo-
detic Survey as a small river flowing into the
Arctic Ocean at. Demarcation Point. . The
writer was unable to find any such stream in
the locality indicated on the maps, and the
'natives were positive that it did not exist.

The charts .
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The map of the Boundary Survey, which cov-
ers that area, shows only a creek where Turner
" River was supposed to exist. On this account
- the name was at first omitted from the writer’s
map. Finally, when Funston’s manuscript
was found in the files of the Department of
Agriculture, it became certain that he had dis-
‘covered and named the large tiver which emp-
‘ties into the ocean 15 to 20 miles west of De-
marcation Point. This river, which is called
Kongakut by the natives, is shown on the
small scale map which accompanies this re-
port, (PL IIL, in pocket).
M arsh. —ersh’s spelling of Eskimo names
- was adopted from Arey’s pronunciation, and
the result is far from accurate. According to
information furnished by Arey, Marsh went
up the writer’s Marsh Creek, over to Itkil-
yariak Creek,- through Sunset Pass to Sad-
lerochit River, up this river and over to Cash

Creek, which flows into the Canning. While

at winter quarters he went a short distance
up the East Fork of the Canning—a little
beyond the writer’s farthest camp. No such
name as Kuselik [Qoselik] Creek is known to
- the writer.
" Peters and Schrader—The Ttvelik River of
Peters and Schrader is probably a blunder,
for on a native map among their records it is
.put down correctly. The word is Itkillik,
“ meaning “Indian.” It was spelled approxi-
mately thlS way on earlier maps. The Itkillik,
from native maps in' the possession of the
writer, as well as from Stefinsson’s remarks,

must enter at the head of the Colville delta,.

and not 20 miles above it, as on Peters’s map.
The Colville’s east mouth could never have
been much farther east than now, certainly not
as far as Gwydyr Bay, where the Kuparuk
enters. The west mouth of the Colville, which
flows by the trading s1te of Nigalik, was not
discovered.

Stefdansson and Anderson.—In stating that
no bays existed between Tangent Point and
Smith Bay, Stefinsson is'in error. Fatigue
Bay certainly exists, and there are several in-
dentations in the shore, one of which, McKay
Inlet, is so deep that the head can not be seen
from the sand islands which here fringe the
_coast. In some of his numerous articles in
Harper’s Magazine he speaks of the “ mythical
Gwydyr Bay,” which is another error.
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. NEW PLACE NAMES. )

After the original names had been entered on
the map as accurately as possible it was found
that many new names were necessary for the
purpose of geographic description. As far
as possible the Eskimo names have been ascer-
tained and used. The brief description in the

‘alphabetic- list suffices for most of them, but

a few require more extended remarks. Where
the original names were shifted or changed,
the reasons were given under the discussion of

/| the literature.

" Westward on the map from the one hundred
and forty-first meridian, Jago River is the first
name to require explanation. There seems to
have been no ancient name for this river. The
modern native name is “ Jags,” or as near that
as the natives can pronounce the English word. .
It is the whaler’s nickname for a drunken
native who first braved the devils that were
supposed to dwell on the river. As the writer
desired to place the name of Lieut. Jago, of
Collinson’s ship, on the map, the slight change
in spelling was made. Hulahula River also
seems to have no ancient name. The modern
name was given within 20 years by a party of
natives from Herschel Island, who had a big
dance on the river after the klllmg of many
caribou. The word evidently came from the
Kanaka members of the whale-ship crews,

The islands in the chain west of Flaxman
Island have been named after ships, chiefly of
the whaling fleet, to which the writer is in-
debted for favors. or which have been con-
splcuous in navigating the region.

Tt is-difficult for a white man to learn the . .

correct pronunciation of an Eskimo name and.
more difficult to arrive at a spelling which is

“fairly representative of the name ascertained. -

This difficulty would exist even if all the na-
tives pronounced it the same way. At present
there are several different dialects represented .
on the northern coast, and one may hear a
place name pronounced in as many different
ways as there are dialects. The writer has en-
deavored to ascertain the names used by na-
tives of the tribes which originally dwelt in.
the locahty ¢ ‘
The information as to native names glven
by the white men who live in the country is.
decidedly. unreliable, for neither have they
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trained ears nor are they interested in the ex-
actness of their usage.
case, Oliktone, is used for Oliktok by white
men who have lived among the“natives for
many years. A very good example of such
carelessness is shown in Ray’s native name for
“the village at Cape Smyth. The name on
Maguire’s map was Otkiawing (a corruption
of the locative case), yet Ray called it Uglaa-
_mie. Both Stefinsson and the writer agree
upon Utkiavik. '

Ray is also responsible for the corruption of
the suffix puk (“big”) in such words as Ik-
pikpung. If an Eskimo were asked, “ Where
are we?” he would naturally say, “Ikpik-
pungme —that is, “at Ikpikpuk.”

Most of the Eskimo names used by the writer
have been discussed with Stefinsson and Jen-
ness. We are in substantial agreement
throughout, except in the use of the letter “r”
in such syllables as “irk ” by Stefansson. The
writer is under obligations to- Stefinsson for
calling his attention to faulty pronunciations
adopted from the white men.

LIST OF GEOGRAPILIIC NAMES.

The following list of geographic names in- |
" Argo; island.

cludes names for the north shore of Alaska
between the 141st meridian and Point Barrow,
and also names north of the Arctic-Yukon
~divide and east of Colville River. With the
exceptions here mentioned all the names have
been traced to their original sources. Admi-
ralty Bay and Doctor, Tkalue, Pingolee, Rut-
land, and Whale islands appear on the British
Admiralty charts published after the return of
the Arctic Searching expeditions. - All these
names are given to features in the. vicinity of
Point Barrow, so they probably originated
with Maguire. The writer was unable to find
the original source of the name Itkillik. It is
credited to E. L. Bosqui in the “ Geographic
dictionary of Alaska.”? .

In the following catalogue the names in
bold - faced type have been entered on the
writer’s map. The authority comes next after
the place name, and then the .source of the
name—where it has been ascertained.

1U. 8. Geol, Survey Bull. 299, p. 831, 1906.

The locative plural |

" Barter; river.

_ Beaufort; bay.
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Admiralty ; bay. British Admiralty Chart No. \‘"43-5.
Lower part of Dease Inlet.

Aichillik; river. Leffingwell. Empties into the Arctic
Ocean near the 142d meridian. Spelled Aitshillik
by Jenness. Meaning uncertin. :

Alaska; island. Leffingwell. After the schooner
Alaska, of the Canadian Arctic Expedition. One
of the Maguire group, west of Flaxman Island.

Amaudliktok ; island. See Thetis Island.

Amilrhoen; point. See Drew. =

Anaktuvuk; platean. Peters and Schrader. After
-Anaktuvuk River. Upland. along the northern
front of the Arctic Mountains. ’

Anaktuvuk; river. Peters and Schrader. A tribu-
tary of Colville River. Means * defecating place.”
The writer’s spelling is Anaktovuk.

Anderson; point. Leffingwell. After Dr. R. M. An-
derson,’ of the Canadian Arctic Expedition. At
the mouth of Sadlerochit River on the east side
of Camden Bay.

Anxiety; point; TFranklin, A conspicuous point at
the east end of Howe Island in Sagavanirktok
delta.

Arctic; mountain system. Brooks. The range ex-
“tending east and west across Arctic Alaska be-
tweén the Yukon and the Arctic Ocean. ‘

Arey; island. Leffingwell. After the prospector, H. T,
Arey, who lived in the Jieighborhood'several years.

A long sand island west of Barter Island. Origi- '

nally named Barter Island by Franklin, but local

usage has changed the name Barter Island to the,

tundra’ island to the east. o

Leffingwell.
eastern island of the Midways, west of Flaxman
Island. . ’ .

Argo;. shoals. Leffingwell. After the yawl. Argo.
Shoals southeast of Argo Island. ’

Attigaru; point. Maguire’s map. Point on.south side
of Harrison Bay. Not identified. At-ligga-ru,
John Simpson. ) '

Back; po'int. Franklin, After one of his officers. On
the west side of Gwydyr Bay. Not located accu-
rately.

Barrow; point. Beechey. After Sir John Barrow.
Northernmost DOilhlt of Alaska., Eskimo: Nuwuk,
“point of land.”

Barter; island. Franklin, Leffingwell. A tundra
island near the 144th meridian. This island was

named Point Manning by Franklin, but local

usage has changed the name. Franklin’s Barter
Island is called Arey Island on the writer’s map.
Eskimo: Kaktoavik, “ seining place.” Stefinsson
spells it Kaaktovik,

See Sadlerochit. Given by Marsh for
a river south of Barter Island. Probably the
same as Sadlerochit River on the writer’s map.

See Beaufort Lagoon.

After the yawl Argo. The '
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Beaufort; lagoon. Franklin. After Capt.. Francis
Begufort, R. N. Lagoon between Icy Reef and
Humphreys Point. Named ~Beaufort Bay by
Franklin. . : :

‘Becher; point. See Beechey.

Beechey; mound. Leflingwell.
3 miles inland from Point Beechey.
triangulation.

Beechey; point. Franklin,

" Jones Islands. On the charts this locality is
called Point Becher, and Point Beechey is put at
Oliktok (Point Berens), near -the Colville.

. Bell; river. Dease and Simpson’s map. On west side
of Gwydyr Bay.
son call it Bells River.

Bellevue; river. Dease and Simpson.’
Elson Lagoon,
Eskimo name, Mayoria, on Maguire’s map.
located.

" Belvedere; island. Leffingwell. After the whale ship
Belvedere. One of the Stockton Islands, west of
Flaxman Island.

Berens; point. See Oliktok. .

Bernard; harbor. Leffingwell, After Capt. Joe Ber-
nard, of the schooner Teddy Bear, who wintered

‘ there in 1909-10. At the northeast corner of
Barter Island. .

Bertoncini; island. Leffingwell. After Capt. John
Bertoncini, of the whaling fleet, known as
“ Johnny, the Painter.” One of the Jones Islands.

Black Head. Sece Black Rock Point.

Black Rock; point. Dease and Simpson’s map not

. mentioned in their text. On-east side of Dease

- Inlet.
Head of British Admiralty Chart No. 593.

Boat; creek. Dease and Simpson. At Point Drew,

©  east side of Smith Bay. - )

Boat Extreme; point. See Tulimanik, Dease and
Simpson. Westernmost locality reached by boats.
Name not established, and location indefinite.

Bodfish; island. Leffingwell. - After Capt. Bodfish, of
the whaling fleet. One of the Jones Islands.

Boulder; island. See Boulder Shoals..

Boulder; shoals. Franklin, Leffingwell. In Camden

. Bay. The island named Boulder Island by Frank-
lin has since been washed away, leaving shoals.

" British; mountains. Franklin. A chain of mountains
near the international boundary, first seen from
Mount Conybeare. The western limit is against
‘the Romanzof Mountains.

Brower; point. Leffingwell.
long a resident at Barrow,
Ioggy Island.

A conspicuous mound
Used in

Empties into

Not

After C. D. 'Brower,
The northern end of

Franklin.

Brownlow; point. On the mainland 2.
miles east of Flaxman Island.
Bullen; point. Franklin. On the mainland in longi-

tude 146°- 50’.
_place.”

Cache; creek Marsh The second trlbutary on the
east side of the Canmng Flows through Ikmk-
paurak Valley

Eskimo: Shavugavik, *working

Cannmg, river.
On the mainland behind

Not located. Dease and Sunp-

within sight of Point Barrow. .

Not located. Probably the same as Black -
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Camden; bay. Franklin. After Marquess Camden.
Originally between Barter Island and Point
Brownlow. Restricted to the area between Point.
Anderson_ and Konganevik on the \vnters map.

Cameron ; pomt Dease and Slmpson s map ; not men-
tioned in their text. A few miles west of Cupe:
Halkett. Location indefinite.

Franklin. After “ the late Mr. Can-
ning.” Empties by two mouths near, Flaxman
Ibland ‘The eastern mouth is the ouvmal Cun-
ning and the western mouth, the Staines. Es--
kimo: Kugruak, “old. river.” Marsh spelled it.
Kooguru. : ’

Carey; creek. Marsh. Probably after H. T. Arey
(Ned Arey). Tributary to the Canning. Loca-
tion unknown.

Carter; creek. Leﬂingwell After the prospector, F..
G. Carter. Empties into Camden Bay a few miles.

east of Collinson Point,

Carter; pass. Marsh. After the prospector, F. G.
Carter, who first crossed it. Pass from Marsh
Fork of the Canning to the east brdnch of the
Chandalar. Not located.

Challenge; entrance. Leflingwell. After the schooner

" Challenge, which is believed to have been the
first vessel to pass throuygh it. Between the
Stockton and Maguire groupsx of islands, west of -
Flaxman Island.

Challenge; island.  Lefingwell. After the schooner
Challenge. One of the Maguire group, west of
Flaxman Island. -

Chamberlin; mountain. Leffingwell. After Prof. T.
C. Chamberlin. A conspicuous peak, 9.000 feet
high, at the headwaters of Sadlerochit River.

Chandos; point. Franklin,- Location doubtful west:
of Anxiety Point,

Charles; point. Dease and. Simpson. On the main--

"land of Elson Lagoon, west of Point Christie.
Not located. .

Chipp ;. river. - Howard. "After Lieut. Chipp, of the
Jeannette expedition. Heads near the Colville
and enters the ocean between Dease Inlet and
Smith Bay. Bskimo: Ikpikpuk, “big bank.’”
Ray and others erroneously spell it Ikpikpung.
a corruption of the locatlve case, Ikplkpungme
‘“at Ikpikpuk.”

Christie; point. -Dease and Simpson. After Chief
Factor Christie, of the Hudson's Bay Co. The
northwest point of Dease ‘Inlet. Not located.
Maguire’s map gives Toolavia as the Eskimo
name. .

Clarence; river. Franklin. After His Royal High-
ness the Lord High Admiral. Alaska and Yukon,
Canada, debouching near Demarcation Point.

Coblura; point. Maguire’'s chart. A projection on.
the south side of the spit running eastward from.
- Point Barrow, near Plover Point.

Collinson; point. Stockton. After Capt. Richard
Collinson,- R. N. A sand spit in Camden Bay.
Collinson did not winter here, as is often stated.
Eskimo: Nuwuak, “influenza ”(?).
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Colville; river. Dease and Simpson. After Andrew
Colville, of the Hudson's Bay Co. Enters the
Arctic Ocean near the 150th meridian. Spelled
Colville on Dease and Simpson’s map and all
succeeding ones. The Eskimo name for the
lower river is Kupik, “big river.” Schrader and
Peters spell it Gubik. The. headwaters are
called Kangianik. The approximate meaning is
“headwaters.” )

Comfort; point. Dease and Simpson.
Harrison Bay. C
.the locality described. Not located. .

Cooper; island. Moore. After one of his officers.
One of the Plover Islands. Location indefinite.
Eskimo: Iglurak, “small iglu.” Stefinsson spells
it Iglorak. ’ :

Copleston; mountain., Franklin, After Dr. Cople-
ston, provost of Oriel College. Applied to west-
ern extremity of the chain of mountains' which
ends abreast of Flaxman Island. Located by the
writer at the west end of Shublik Mountains.

Cottle; island. Le’ﬂ‘mgwell. After Capt. Steven Cot-
tle, of the whaling fleet., The easternmost of the
Jones Islands. ’

Crescent; island. On Maguire's chart of Point Bar-
row and Port Moore. Second Island east of
Point Barrow. Name not established by local
usage.

Cross;
about 10 miles north of Anxiety Point.

Davidson Mountains. Turner.” The Arctic Mountains
at the Arctic-Yukon divide along the 141st merid-
ian. Not located. See Endicott. - ’

Deadmun; island. See Doctor Island.

West side of

Dease; inlet. Dease and Simpson. After Peter War- .

ren Dease, of the Hudson’s Bay Co. South-
west of Tangent Point at the eastern end of
Tlson Lagoon. Eskimo name (Maguire’s map),

Kiluleq.
Demarcation; bay. International Boundary Com-
mission, 1912. Behind Demarcation Point ,near

the 141st meridian,

Demarcation; point. . Franklin, Near longitude 141°,
the bouxidary between Cgnada and Alaska.
Doctor; island. The first sand island east of Point
Barrow. On the east side” of Moore Channel.
The same as Martin Island on Maguire’s chart.
Known as Deadman Island among the residents
at Barrow. Called Doctor’s Island on British

Admiralty Chart No. 2435.

Drew; point. Dease and Simpson. After Richard
Drew, Esq., of the Hudson’s Bay Co. On the east
side of Smith Bay. On Maguire’s map the Eskimo
name is given as Amilrhoen. -

Duchess; island. Leffingwell.
Duchess of Bedford, of the Mikkelsen-Leffingwell
expedition. One of the Maguire group west of
Flaxman Island. .

Duck; island. Leffingwell. A-small silt island in the
Sagavanirktok delta west of Foggy Island.

Eagle; creek. Marsh. Flows through Ikiakpuk Val-
ley into the Canning.

There is no conspicuous point at

island. Stockton. An isolated sand island |

After the schooner |
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Egg; island. Leffingwell. One of the Return Islands.
Probably Franklin’s original Return Reef.

Ellice; point. Dease and Simpson. After Right Hon.
Edward Ellice. A bend in the coast at a high
bank west of Cape Halkett.

Tlson; bay. See Elson Lagoon.

Elson; lagoon. Beechey. After Master Thomas El-
son, R. N., of H. M. S. Blossom. The lagoon ex-
tending eastward from Point Barrow as far as
Point Tangent. Named Elson Bay by Beechey.

Endicott; mountains. Allen and Schrader. That por-
tion of the Arctic Range between the 145th and
154th meridians. .

Endicott ; plateau. Schrader. A plateau out of which ’
the Endicott Mountains were supposed to have

- been carved. . k

Eskimo; islands. Dease and Simpson, Leﬁ‘mgwell.
Originally applied to a single island in Harrison
Bay, but on the writer's map to two islands near
the place where Dease and Simpson put the
name.

Esquimaux; island. See Eskimo ISl'l[ldS

Evasha. See Ivishak. .

Fatigue; bay. Dease and Simpson. Shallow and ir-
regular bay east of Point Tangent. Name not
established. The locality is covered by the name
Mackay Inlet.

Fawn; creek. Dease and Simpson. On the east side
of Gwydyr Bay. Called Fawn River by Dease
and’ Simpson. .

Fawn; river. See Fawn Creek.

Firth; river. Turner. Flows from Alaska northeast-
ward through Canada and empties opposite Her-
schel Island. Named Mountain Indian River by
Franklin, and Herschel Island River by the
gvhalers. . ’

Flaxman; island. Franklin. After the sculptor Flax-
man. A tundra island on the 146th meridian.
BEskimo: Sidrak (?), “fox hole.”

Foggy; island. Franklin.

On the eastern side of
the Sagavanirktok delta. :

Foggy Island; bay. Dease and Simpson. Bay be-
tween Tigvariak and Foggy islands.
.Fra,nk]jn; mountains. Dease and Simpson. Origi-

nally the chain of mountains west of the Canning
but used by the writer to .include the part of the
_Arctic Range west of the Romanzof Mountains -
and north of the Yukon-Arctic divide.

Garry; creek. Dease and Simpson. After Nicholas
Garry. Empties into the west side of Harrison
Bay. Called Garry River by Dease and Slmpson

Garry; river. See Garry Creek.

Gordon; point. Leffingwell. After Tom Gordon, long -
- a resident at Barrow. A point on the ‘mainland
. 5 miles east of Point Bullen.

Greenough ; mountain, Franklin. At eastern end of
Romanzof Mountains. On his map but not men-
tioned in text. Not located.

Griffin; point. Franklin. At the east side of the
lagoon east of Martin Point. Position doubtful
from text and map.
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Gubik; river. See Colville.
Gull; island. Leffingwell.
- Prudhoe Bay.
Gdeyr; bay. Franklin. Behind Return Islands.
Halkett; cape. Dease and Simpson.
the directors of the Hudson’s Bay Co.
island on the northwest side of Harrison Bay,
connected to the mainland by a spit. Eskimo:
Ishuk, “end.” Stefinsson spells it Isuk.
Harrison; bay. Dease and Simpson. After the dep-
uty governor of the Hudson’s Bay Co. A large
bay into which the Colville empties..
limit at Thetis Island and western at Cape

Halkett.

Heald; point. 'Franklin. On the east side of Prud-
hoe Bay. Called Point Herald in the Philadelphia
edition, 1828. °

Herschel Island; river. See Firth._

Hopson; point. Leffingwell. After Fred Hopsor,

long a resident gt Barrow. . On the mainland 15
miles west of Flaxman Island. .
Howe; island. Leffingwell. After Dr. George P.
Howe, of the Mikkelsen-Leffingwell expedition.
A conspicuous silt island in the delta of the
Sagavanirktok. Anxiety Point is at the eastern

end of this island. .

Hoola-hoola ; river. See Hulahula. )

Hulahula; river. Marsh. River entering the Arctic
Ocean at the 144th meridian.
Kanaka origin, and was introduced by the
whalers. The meaning is “dance.” Stefinsson
spells it Oolahoola and Ulahula; Marsh, Hoola-
hoola. . .

Hull; point. Maguire’s chart. After Master Thomas
Hull, R. N, of H. M. 8. Plover. On east side of

. Moore Channel, east of Point Barrow.

Humphreys; point. Franklin. On west side of Beau-

fort Lagoon. " Spelled H\imphrys once in text, but
. elsewhere and on his map Humphreys.

Huskisson ; mountain. Franklin. Western extremlty
of British Mountains. After Mr. Huskisson. -Not
located. ' ’

Hyaks; creek. Marsh. A tributary to the Canning.
Location unknown. }

Ice Stream; point. Dease and Simpson’s map, not

* mentioned in text. In Smith Bay. Not located,

JIcy; reef. Franklin. A long sand island a few miles
west of Demarcation Point. -

Igalik; island. Leffingwell. The easternmost of - the
Plover Islands. Means “window ”(?). . Probably
the same as Ikalue on British Admlralty Chart
No. 593.

Iglorak. Sece Cooper Island.

_Iglurak See Cooper Island.

" Ignek; creek. Leffingwell. The first tributary on the
east side of the Canning. Means “ fire.”
spells it Ignik.

Ignek; valley. Leffingwell. One of the three struc-

tural valleys between Canning and Sadlerochit

rivers.

Ikalue Island. See.Igalik.

"Ikiakpaurak;
A small sand island in |

After one of |-
A tundra

Eastern
" Illuitkuk; islands.

- Jago;
The name is of |

| Jones;

 Kalokut; creek. Leﬁingwell

Jenness

Kogru.
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valley. Leffingwell. One of the three
structural valleys between Canning and Sadle-
rochit rivers. Means “ small valley.” )

Ikiakpuk; valley. Leffingwell. One of the three struc-
tural valleys between Canning and Sadlerochit
rivers. Means “big valley.” ’

Ikiraaluk. See Moore Channel.

Ikkeraluk. See Moore Channel. -

Iko. Maguire’s map. Eskimo name for Mackenzie
Bay (?) in Elson Lagoon,

Ikpikpuk; river. 'See Chipp.

Ikpikpung; river. See Chipp.

See Plover Islands. -

Ishuk; cape. See Halkett.

Isuk; point. See Halkett.

Itkillik; river. Credited to E. L. Bosqui in ¥ Geo-
graphic .dictionary of Alaska.” A large river en-
tering the Colville from the east at the head of
‘the delta. Peters and Schrader spell it Itvehk
Means ‘ Indian.”

Itkilyariak; creek. Leffingwell.
Sadlerochit:
lik travel.”

Itvelik; river. See Itkillik.

Ivishak; river. Marsh. The chief tributary of the
Sagavanirktok. Marsh spells it Evasha. Means
“red earth” (hematite?).

river. Leffingwell. After Lieut. Jago, of Col-
linson’s ship. Empties into the Arctic Ocean at
Martin Point, near the 143d meudlan The Es-
kimo name is Jags. :

Jeannette° island. Leffingwell. After the whale ship
Jeannette. One of the McClure group of islands
west of Flaxman Island.

islands. Dease and Simpson. After Rev.
David T. Jones. A chain of low tundra islands
between Oliktok (Berens Point) and. Point
Beechey. Renamed Thetis Islands by ‘Stockton.

Kaaktovik. See* Barter Island.

Kadleroshilik; mound. Leffingwell. A mound rising
400 feet above sea level about 13 miles inland
from Foggy Island. Bay. Perhaps means “ pos-
sesses something on top” or “which seems to
approach ” ( ?). .

Kadleroshilik; river. - Leffingwell.
of the same name.
Island Bay.

A tributary to the
Means “ Route by which the Itkil-
Marsh calls it Ooselik.

After the mound -
Enters the ocean at Foggy

A creek emptying:into
the Arctic Ocean between Aichillik ahnd Turner
rivers.

Karluk; island. Leffingwell. After the whale ship
Karluk. One of the McClure group of islands
west of Flaxman Island.

Katakturuk; river. Leffingwell. Empties into Cam-
den Bay, Arctic coqst Perhaps means “a nar-
row place”(?).

Kilulea. - See Dease Inlet.
name for Dease Inlet.

Maguire’s map. Eskimo name for a stream

emptying into the west side’ of Harrison Bay,

Arctic coast. :

Maguire’s map. Eskimo
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Kongakut; river. See Turner.

Konganevik; ‘point. Leflingwell. A point on the
west side of Camden Bay, Arctic coast. Jenness
spells it Kongangevik. Meuans “ place where there
is a deer pond.”

See¢ Kuparuk,

See Canning.

Koopowra; river.
Kugruak; river.
Kuguru; river. See Canning.

Kulgural; point. See Tangent. )
Kuparuk; mounds. Leffingwell. Two mounds near
the coast on the east side of KXuparuk River.
Kuparuk; river. Marsh. Enters ocean at Gwydyr
Bay, near 149th meridian. Means “ rather large

river.,” Marsh spells it Koopowra.

Kupik; river. See Colville River.

IXupowra ; river. See Kuparuk.

Leavitt; island. Leffingwell. After Capt.  George
Leavitt, of the whaling fleet. The largest of the
Jones Islands. Eskimo name, Pingok, “a mound.”

Lion; point. Franklin, Leffingwell. After one of
Franklin’s boats. The northwest point of Tig-
varink Island. The name originally applied to
the island. )

Lion and Reliance; reefs. See Tigvariak Island.

Long; island. Leffingwell. After Capt. Long, of the
whaling fleet. The westernmost of the Return
Islands.

McClure; islands. Leffingwell. After Capt. Robert
McClure, R. N. The group of islands next east
of Cross Island, il the chain of sand islands ex-
tending westward from Flaxman Island.

MclIntyre; point. Leffingwell. After Samuel MclIn-
tyre, who worked for the writer for three years.
On the mainland opposite the east end of the
Return Islands.

McPherson; point. Dease and Simpson. Near Point
Drew, east of Smith Bay.
their map. Omitted as unnecessary.

McTavish; point. British Admiralty Chart No. 593.
Southwest part of Dease Inlet. McThvisk on
Maguire’s map.

McThvisk; point. See McTavish.

Mackay; inlet. Dease and Simpson. After one of
Dease and Simpson’s men. Between Dease Inlet
and Smith Bay. Given as McKay’s Inlet by Dease
and Simpson. )

Mackenzie; bay. Dease and Simpson. After Chief
Factor Roderick Mackenzie.
Ilson Lagoon. Not located.
called Iko on Maguire's. map.

Macleod ; point. Dease and Simpson. Bast of Point
Drew. Given as Point M'Leod. by Dease and
Simpson, Omitted as unnecessary.

Maghi; point. Maguire’s map. See¢ Tangent.

Maguire; islands. Leffingwell. “After Commander
Rochfort Maguire, R. N. The group of sand
islands west of Flaxman Island, comprising Chal-
lenge, Alaska, Duchess, North Star, and No. 3
islands. .

16344°—18—7

Probably the bay

Does not appear on'

On the mainland in’
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Manning; point. Franklin. A peninsula 2 miles east
of ;Barter Island. Name originally applied to
the island called Barter Island on the writer's

map. .
Marsh; creek. Leffingwell. After the prospector 8. J.
Marsh, BEmpties into the Arctic Ocean at Col- -

linson Point, in Camden Bay.

Marsh; fork of Canning River.
graphic Board, 1906 (U. S. Geol. Survey Bull. 299,
p. 426). After the prospector S. J. Marsh. 'The

' left or west fork of Canning River. Called Right
Fork by Marsh.

Martin; island. Moore. After one of his officers.
One of the Plover Islands. Original location in-
definite near Point Tangent. On Maguire’s-chart
it is put at Moore Channel. On the writer's map
it is put next east of Cooper Island. Eskimo
name, ‘Shiningarok, ‘ he slept.”

Martin; point.
Original locality doubtful. On the writer's map
it is applied to the bend in the coast line 10 miles
east of Barter Island. .

Mary Sachs; entrance. Leffingwell. After the
schooner Mary Sachs, of the Canadian Arctic Ex-
pedition, which first passed through the entrance.
An entrance into the. lagoon west' of Flaxman
Island. . : .

Mary Sachs; island. Leffingwell. After the schooner
Mary Sachs, of the Canadian Arctic Expedition.
First sand island' west of Flazman Island.

Mayoria ; river. See Bellevue.

Mayoriak; river.. Stefinsson. Empties into Smith
Bay, Arctic coast. Reported outlet of Teshekpuk,

. Not located. .

Michelson; mountain. After Prof. A. A. Michelson.

A glacier-clad peak on the west side of Okpilak

River.
Midway; islands. Stockton. A name used by the
whalers. A group of three sand islands about 8

miles north of Prudhoe Bay:

Miguakiak; river. Maguire's map. River at bottom
of Smith Bay, Arctic coast. Reported outlet of
Teshekpuk. -See Mayoriak.

Mikkelsen; bay.' Leffingwell. After Capt. Ejnar Mik-

_ kelsen.
Island.

Milne; point. Dease and Simpson.  Original location
indefinite behind Jones Islands. . ,

Moore; channel. Maguire’s chart. After Commander
T. BE. L. Moore, R. N. Channel leading into Port
Moore.
Ikkeraluk; on Ray’s map, Ikiraaluk, “a worth-
less provision rack” (?). '

Moore; port. Maguire’s chart. After Commander
T. E. L. Moore, R. N. In Elson Lagoon, 8 miles
east of Point Barrow.

Mountain Indian; river,

Narwhal; island. Leffingwell. After the whale ship
Narwhal. One of the McClure group of islands,
west of Flaxman Island.

Neruokpuk. See Lake Peters and Lake Schrader.

See Firth.

United States Geo-

Franklin. After Sir Henry Martin. -

Between Point Bullen and Tigvariak

Eskimo name on Maguire’s chart is .
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Newport; entrance. Leffingwell. After the whale
ship Newport, which is reported to have entered
the lagoon at this place. Entrance to the lagoon
west of Flaxman Island, between McClure and
Stockton groups.

" Newport; island. Leffingwell. After the whale ship
Neiwport. The western island of the Stockton
- group, west of Flaxman Island:

Nigalik ; native tradlnd site in the Colville delta.
Means® “ goose.” Maguire, Nighali; Simpson,
Nigalek; Peters and Schrader, Nigaluk; Steféns-
son, Nirlik,

Nighali. See Nigalik.

Nigamak: Maguire’s map. On the west side of the

~Colville- delta. Probably an error for ngahk

Nighali. See Nigalik.

Nirlik. See Nigalik.

North Star; island. Leffingwell. After the schooner
North Star. One of the Maguire group, west of
Flaxman Island. '

Nos. 3, 6, 11, 12, 13, 19, 20; islands. Leffing-
well. The numbers used in surveying. In the
chain of sand islands west of Flaxman Island.

Nunarunga. - Maguire’s map. On the east side of
the Golville delta.

Nuwuak; point. See Collinson.

Nuwuk; point. See Barrow. ) _

Ocean; point. Peters and Schrader’s map. Near the
head of the Colville delta.

Okerokovik; river. Leffingwell.
the east to -Jago River. Means “place” where
there is a blubber cache.” Jenness spells it
Ukerl.lkuvik. )

Okpilak; river. Leffingwell. Enters the Arctic Ocean
at the 144th meridian, having a delta in common
with Hulahula River. Means “no willows.”

Okpirourak; creek. Leffingwell. A tributary to Jago
River from the west. Means “a few ‘willows.”

Olikto; point. See Oliktok.

Oliktok; point. Pullen. East of the eastern mouth
of the Colville. Means “it shakes or trembles.”
Spelled Olikto by the early explorers. Named
Point Berens by Dease and Simpson, but this
name has not become ‘established. Called Point
Beechey on the charts.

Oolahoola ; river. See Hulahula.

Ooselik; creek. See- ItLllyarlak

Owens; shoals. Stockton. After Capt. Owen, who
reported them. Doubtful shoals north of Point
Barrow. )

- Pacifi¢; shoal. Stockton. Reported by Capt. Knowles,
of the whaler Pacific. Originally a few miles
east of Cape Halkett, in Harrison Bay. Used by
the writer to cover the shoals that extend around
the upper end of the bay.

Pelly, mountains. Dease and Simpson. Reported to
_be near the coast west of the Colville. That no
such mountains exist was first reported by Stock-
ton. o

.

A tributary from
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Peters; lake,  Leffingwell. After W. J. Peters, of the .
United States Geological Survey. One of two
lakes on the headwaters of Sadlerochit River.
Eskimo: Neruokpuk, “big lake.” Jenness spells
it ‘Narivukpuk. '

Pingok, island. See Leavitt.

Pingolee, island. British Admiralty Chart No. 593.
One of the Plover Islands. Not identified.

Pitt; point. Dease and Simpson. The northernmost
point on the coast between Harrison and Smith
bays.

Plover’s group. See Plover Islands.

Plover; islands. Moore. The chain of sand islands
between Point Barrow and Point Tangent. The
original name, Plover’s group, included only the
four westernmost islands. On Maguire’s chart
the native name Illuitkuk is used to designate the
western islands. This is not an established name
and is probably incorrect.

Plover, point. Maguire’s chart. After H. M. S.
Plover. Extreme eastern end of spit running
eastward from Point Barrow, Arctic coast. Not
-established.

Pokang. See Pokok bay.

Pokok; bay. Leffingwell. Between Points Hum-

phreys and Griffin. The name Pokang is given on
Surg. John Simpson’s native map of 1854.

Pole; island. Whalers. A sand island of the Stock-
ton group, about 20 miles west of Flaxman Is-
land. This may not have been the original loca-
tion, for there is no settled usage among the
whalers.

Poleikun; point. Point Poleakoon on Maguire’s map.
Southeastern shore of Smith Bay, Arctic coast.
Not located.

Prudhoe; bay. Franklin. : West of the mouth of
Sagavanirktok River. Probably this bay includes
Yarborough Inlet.

Prudhoe; mound. Leffingwell. A small mound at
the bottom of Prudhoe Bay, used in triangulation.

Red; hill. Leffingwell. At the west end of Sadlero-

" chit Mountains. )

Reindeer; island. Leffingwell. After the whale ship
Reindeer, which was wrecked in the vicinity.
The westernmost of the Midway Islands west of
Flaxman Island.

Reindeer ; lake. Dease and Simpson’s map. Not men-
tioned in text. On west side of Dease Inlet.
Not located. )

Reliance; point. Franklin, Leffingwell. After one
of Franklin’s boats. The northeast point of
Tigvariak Island. The name originally applied
to the island.

Return; cove. Moore,
Not located.

Return; islands. Franklin, Leffingwell. A chain of
sand islands extending across Gwydyr Bay. The
original name, Return Reef, was applied -to a
single sand island northeast of Gwydyr Bay, but
it has been established to cover the whole chain
of islands. .

Northeast side of Dease Inlet.
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Return; mound. Leffingwell. -A conspictious mound:

used in triangulation, about 8§ miles inland on
Kuparuk River. .

Return ; reef. Sce Return Islands.

Right Fork, of Canning River. See Marsh Fork.

Robinson; mountain. Franklin. After the Right
Hon. Mr. Robinson. IBastern extremity of British
Mountains. Not located.

Rocky ; mountain system. Franklin, Mountains ex-
tending across Arctic Alaska. o
Romanzof; mountains. Franklin. After Count Ro-
manzof. Described by Iranklin as lofty peaks
covered with snow, which commence at the west-
ern termination of the British Mountains abreast
of Grifiin Point and extend to the Canning. Name

restricted by the writer to the higher area of

granite mountains around headwaters of Okpilak
River.

Rose: point. Dease and Simpson. Doubtful point in
Elson Lagoon, not on their map. Not located.

Ross; bay. Dease and Simpson. On the mainland
of Elson Lagoon. Not located. }

Rowand ; point. Dease and Simpson. On the main-
land of Elson Lagoon. .Not located.

Rutland; island. British Admiralty Chart No. 593.
One of the Plover [slands. Not identified.

Sadlerochit; mountains. Leffingwell.

lerochit and Canning rivers.
. Sadlerochit; river. Leffingwell.
Arctic Ocean near longitude 144° 30'.
“the area outside of the mountains” (?).
ably the same as Marsh’s Barter River.

" Sagavanirktok; river. Marsh. A large river entering

Means
Prob-

the Arctic Ocean between Foggy Island Bay and’

Prudhoe Bay, at longitude 148°. Means “ strong
current.” Marsh, Sawanukto; Anderson, Shara-
vanaktok. The spelling Sagavanirktok has been
adopted by the United -States Geographic Board.
The writer perfers Shagavanuktok. .

Saktuina; island. Maguire’s map. Eskimo name for
an island in Harrison Bay. Probably one of
the Eskimo Islands. :

Salisbury; mountain. Leffingwell. After Prof. R. D.
Salisbury. A conspicuous double snow-clad peak
a few miles west of Canning River.

Salt; creek. Dease and Simpson’s map; not men-
tioned in text. Runs into a lake back of Point
Drew. Not located.

Savaovik; river. See Shaviovik. -

Saviovik; river. See Shaviovik.

Sawanukto; river. See Sagavanirktok.

‘Schrader; lake. Leffingwell. After F. C. Schrader,
of the United States Geological Survey. One of
two lakes on the headwaters of Sadlerochit River.
Eskimo : Ner{lokpuk, “big lake.”

Scott; point. Dease and Simpson. On the west side
of Mackenzie Bay, Elson Lagoon, Not located.

Sentinel; hill. Peters and Schrader’s map. - On Col-
ville River, about 50 miles from the Arctic coast.
Not located.

‘Shagavanuktok ; river.. See Sagavanirktok.

.Shaviovik; river.

‘ The northern |
front range of the Arctic Mountains between Sad- |,

Empties into the
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-Sharavanaktok ; river. See Sagavanirktok.

Shaviovik; mound. Leffingwell. A mound about 80
feet -high, visible from the coast, west of Shavio-

¢ vik River. Used for a triangulation station.

Marsh. Enters ocean near longi-
tude 147° -10’. Means ‘“place where there is
iron.” .Marsh and Stefdnsson spell it Saviovik.

Shavugavik. See Bullen Point.

Shiningerok ; island. See Martin.

Shublik; springs. Leffingwell. General locality near
a large spring on Canning River. Means “a
spring.” Jenness spells it Sublik.

Shublik; mountains. Leftingwell. An outlying chain
of mountains, between Canning and Sadlerochit
rivers. .

Sidrak ; island. See Flaxman.

Siko; creek (?). Leffingwell. Surg. John Simpson’s
‘native map shows Siko Island at this locality.
A creek or locality behind Icy Reef, where ice re-
mains the. year around. Spelled Siku by Ste-
fansson.

Siku. See Siko.

Simpson; cape. Dease and Simpson. After George
Simpson, governor of the Hudson's Bay Co.
On the west side of Smith Bay. The original
sharp projecting point has been cut off by the
waves. so that the exact location is indefinite.
Used to cover the bend in the coast line on the
western side of the bay. On Maguire’s map the
Eskimo name is Wewaleah, which is probably
incorrect.

Simpson; cove. Stockton. After Thomas Simpson.
Behind Collinson Point in Camden Bay. The
name has not become established and is not
necessary. ’

Simpson; lagoon. Leffingwell.
son, of the Hudson’s Bay Co.
Jones islands.

Sinclair; river. Dease and Simpson. After one of
their men. Enters ocean between McKay Inlet
and Smith Bay. Not located.

Smith; bay. Dease and Simpson. After Chief Fac-
tor Smith, of the Hudson’s Bay .Co. The first
important bay east of Point Barrow.

Smith; river. Dease and Simpson. An inconspicu-
ous creek near Pitt Point.

Spy; islands. Leffingwell. After the schooner Spy,
which went inside of them about 1881, Two or

. three closely connected sand islands north of

After Thomas Simp-
Behind Return and

Oliktok.
Staines; river. See Canning.
Stockton; islands. Leffingwell. After Capt. C. H.

Stockton, ‘United States Navy. The group of
sand islands west of Flaxman Island, cbmprising
Newport, Pole, Belvedere, and Nos. 11, 12, and
13 islands. ' : '

Storkersen; point. Leffingwell. After Storker Stor-
kersen, who \\_’orked for Mikkelsen and Leffing-
well and later for Stefinsson. On the mainland’
at the east side of Gwydyr Bay.

Stump; island. Leffingwell. The easternmost of the
Return Islands. '
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Sunset; pass. Marsh. Pass through the east end of
Sadlerochit Mountains at the head of Itkilyariak
‘Creek, leading to Sadlerochit River.

Sweeney; point. Leﬁingwell. After Dan Sweeney,

who worked for the writer. On the mainland
10 miles west of Flaxman Island.

‘Tamayariak; creek. Leffingwell. A tributary which
enters the Canning from the east, near the coast.
Means *“ route where some people were lost.”

‘Tangent; point. Dease and Simpson. At the eastern
end of Elson Lagoon. Northeast of Dease Inlet.
Maguire gives Maghi for the Eskimo name and
Surg. John Simpson (native map), Kul-gu-rak.

Tapkaluk; islands. Leffingwell. Eskimo name for
several nearly connected islands west of Cooper
Island in the Plover group.

Taselpuk; lake. See Teshekpuk.

Tasirkpuk., See Teshekpuk.

Tasokpoh. See¢ Teshepuk.

Teshekpuk; lake. Maguire’s map. A large lake be-
hind Pitt Point, on the Arctic coast. Means * big
inclosed coastal ‘waters” or “big coastal lake.”
Stefinsson ' spells it Tasirkpuk, It has other
spellings. '

Thetis; islands. See Jones. .

Thetis; island. Leffingwell. After theU. S. S. Thetis.
A large sand island about 7 miles northwest of

. Oliktok. Eskimo name, “Amaudliktok,” perhaps
" the “ Pacific eider.” The whalers call this * West
Thetis Island.” .

Thetis; mound. Lefingwell. A mound 3 miles south-
east of Oliktok, used.in triangulation. ]

‘Thomson; point. Franklin. On a sand spit about 5
miles west of Ilaxman Island. Original loca-
tion doubtful. Given * Thomson” in text and
“Thompson ” on map.

" Migvariak; island.. Leffingwell. A conspic_uo'us‘ tun-

dra island at the mouth of Shaviovik River.
Originally. .called Lion and Reliance Reef by
Franklin. - Means “route by which they went
over,”l or “portage.”

Tomasagnu (?) river. British Admiralty Chart No.
593. On the east side of- Dease Inlet. Not
located. ’ '

Toolavia; point. See Christie.

Toolemina. See Tulimanik.

Tulimanik. Maguire’s map. East end of chain of
sand islands running from Point Tangent across
Mackay Inlet. -Given on Maguire’s map :for Boat
Extreme and spelled Toolemina. Spelled Tulli-
manirk by Stefinsson. ‘ )

Turner; river. Funston. After J. H. Turner, of the
United States Coast and Geodetic Survey. Emp-
‘fles into ‘the Arctic Ocean behind Icy Reef, west
of Demarcation Point. HEskimo: Kongakut, ap-
proximately * deer pond.”

Tutkiya. Maguire’s map. West side of Colville Delta.

Ulahula; river. See Hulahula.

Weller; mountain. Leffingwell. After Prof. Stuart
Weller. A peak-near the east end -of Sadlerochit

Mouutains: . :
, .

THE CANNING RIVER REGION, NORTHERN ALASKA.

‘Wewaleah. See Capé Simpson,

Whale; island. British Admiralty Chart No. 593. A
sand island in the Plover group. Not identified.

Wright ; point. Maguire’s map. East side of Dease
Inlet. Not located. ' )

Yarborough; inlet. Franklin. East of Return Island.
It has bBeen necessary to omit either Yarborough
Inlet or Prudhoe Bay. As there is a bay and
not an inlet, the name Yarborough Inlet has been

. dropped. ’

GENERAL GEOLOGY.
GEOLOGIC WORK IN THE CANNING RIVER REGION.

The writer’s aim was to work out a complete
section of the formations on the north side of

-the Arctic-Yukon divide, and, so far as possi-

ble, to decipher the geologic history rather
than to map out the different rock formations.:
Consequently the time in the field was spent in
searching for fossils and contacts rather than
in tracing the boundaries of formations.
Fossils were locally abundant, and a great

‘number might have been obtained, but on ac-

count of the difficulty of transporting them to
the coast by packing them on the back, or by
dogs, only a few were brought out. One large
brachiopod, considered to be Productus gigan-
teus, 6 by 4 by 8 inches in size, was reluctantly
left behind, on account of its weight, after
smaller forms of the same. species were found.
. The faunas represented by the collections
have proved to be more similar to those of the
European section than to those of the United
States, so that to the paleontologists of the
United States Geological Survey they are un-
familiar forms, especially the Mesozoic fos-
sils.. Even some of the genera are in doubt.
The Arctic Alaskan Carboniferous faunas
seem to be allied with European faunas like

.those of the. Productus giganteus zone, the

Schwagerina zone, and the Artinskian. The
Triassic faunas have representatives in other
areas of Alaska which have been already stud-
ied, but the Jurassic faunas are almost un-
known on this continent. ,
Prior to the field work in the Canning River
region other geologists had studied sections in
the Arctic Mountains, and the writer had the
advantage of their publications. At Cape Lis-

‘burne, at the west end of this belt of moun-

tains, some fossils were collected by the early

.
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explorers,® but Maddren ? in 1900 was the first
to obtain accurate knowledge of this region.
The same area was briefly studied by Schrader:
on his homeward journey from his trip down
the Colville in 1901. Collier® studied the Cape
Lisburne region in detail in 1904. Kindle* a
few years later investigated the section at Cape
Thompson, about 50 miles south of Cape Lis-
burne.

In 1901 Schrader® crossed the Arctic Moun-
tains from the Yukon side and descended the
Colville to the Arctic Ocean, thus making a
complete section along the 152d meridian.

Although the south side of the Arctic Moun- -

tains has been investigated at several places, the
report by Smith ¢ on his work in the Noatak-
Kobuk region in 1910 and 1911 is the only one
that is frequently cited in the desmiptions of
the formations of the Canning River region.
In 1901-2 the prospector S. J. Maush7 crossed
the Arctic Mountains from the Arctic Ocean to
the Yukon, and made some notes on the geol-
ogy, which were sent to the United States Geo-
logical Survey. .

During the period of the writer’s investiga-
tions on the Canning River region, Maddren
was working on the international boundary
along the 141st meridian. A preliminary
paper was published immediately after Mad-
dren’s return,® but most of the information
embodied in this report has been received in
conversation with him.
of 1913-14 the Canadian Arctic Expedition
wintered at Collinson Point, on the north coast
. of Alaska, in the area considered in this report.
The geologist of the expedition, John J. O’Neill,
made a winter trip up Sadlerochit River. At
one place he found a good exposure of Triassic
rocks, including portions of the section not
found by the writer. Mr. O’Neill - kindly

1 Colller, A. J., Geology and coal resources of the Cape
Lisburne region, Alaska: U. 8. Geol. Survey Bull. 278, p. 6,
1906.

3 Schrader, F. C., A reconnaissance in northern Alaska in
1901: U. 8. Geol. Survey Prof. Paper 20, pp. 66—-67, 1904.

3 Op. cit.

¢ Kindle, E. M., The section at Cape Thompson: Am. Jour.
Seci., 4th ser., vol. 28, pp. 520-528, 1909.

I‘Op cit.

¢ Smith, . 8., The Noatak-Kobuk 1eg10n, Alaska :
Geol. Survey Bull. 536, 1913.

7 Brooks, A. H., The geography and gcology of Alaska:
U. 8. Geol. Survey Prof. Paper 45, pp. 260-262, 19086.

8 Maddren, A. G., Geological investigations  along the
Canada-Alaska boundary: U. 8. Geol. Survey Bull. 520, pp.
297-314, 1912.
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allows the publication of his discoveries in
this report. During the spring of 1914 he
observed a section on the lower part of Firth
River, which flows northeastward across the
international boundary line and empties near
Herschel Island in Canadian territory. He has
published a brief account of his work, with the
remark that the succession of formations
greatly resembles that in the Canning River
region.?

The investigations of the geology of the
Arctic Mountains and the Arctic slope prov- -
inces have established the sequence of late
Paleozoic and early Mesozoic events, but the .
sequence before and after this era still con-
tains gaps. It is probable that the pre-De-
vonian history will be made out only after
painstaking study over the entire area, but the
post-Lower Jurassic history can be easily de-
ciphered if only better exposures can be found.
For this reason it is advisable to plan new
work in-fields where the later rocks are pre-
sumably exposed rather than to go over the
known areas a second time more carefully.
The chief problem to be solved is the time at
which the rocks in the Arctic Mountains were
deformed. This deformation has been as-
sumed to have taken place at the end of the
Mesozoic era, but recently this time has been
questioned. The deformation mmy have taken
place in Eocene time.

From the descriptions of Maddren and
O’Neill, the area near the 141st meridian seems
to have been much more disturbed than the
Canning: River region, so that a representative
section of the Arctic Mountains can hardly be
obtained there. The absence or the meta-
morphism of the Mesozoic and Tertiary beds
in this region also makes it unfavorable. From
reports of natives the area between the 141st
meridian and Okpilak River is also unfavor- .
able, but a section could probably be studied
along Turner River. This river is reported
to have easy passes from the Yukon drainage
and to have abundant willows for ﬁrewood
'Whlch is unlike the other rivers.

" West of the Canning the coastal pla,m and
the Anaktuvuk Pl‘mteau grow wider, sc that
the softer post-Paleozoic rocks are probably
exposed in the river cuts. Sagavanirktok

9 O'Neill, J. J., The Canadian Arctic Expedition: Canada
Geol. Survey Summary Rept., 1914, pp. 112-115, 1915.
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River heads against the Yukonwdramage, and

though the passes are reported to be steep they-
can probably be ‘crossed by pack horses. -A-

trip down the west or Ivishak fork of this
river, up the east fork, and over to the Can-
ning by an easy pass to a creek which is re-

ported to come out a short distance above the | . W
' gion, very. little of this time was spent study-
"ing the rock formations of the mountains.

" forks of the Canning would, together with
the results-of the writer’s work below the forks
of the Canning, give sections along two rivers,
and the partles could return to the Yukon
without the possibility of being marooned on
the- Arctic ‘coast from lack of transportation.

Eventually Schrader’s section should be re-
traced along the 152d meridian, especially in
" order to divide his Fickett series into the
‘'several formations which it seenis to contain.
. Another trip which has promise of both geo-
logic and geographic interest - would be to fol-
low down the Colville from its headwaters and
to cross over the reported pass to the head of
Chipp or Ikpikpuk River and to follow that
stream down to the Arctic Ocean. The native
name means “ big bank,” so that good sections
of the softer rocks may be expected. The loca-
tion of the mouth of the Ikpikpuk is in doubt,
and the accurate representation of this fea-
ture on the map as well as the neighboring
mouth of Meade River -are two important
objects to be attained by exploration on the
north coast. of Alaska. These rivers empty
within 50 miles of Point Barrow, whence
transportation' southward may be secured as
late as the 1st of September.

.GEOLOGIC RECONNAISSANCE MAP.

No attempt was made to follow the line
of contact between the formations, so that
- the areal distribution of the formations could
not be accurately placed on the map. Only
such boundaries as could be seen from the
line of traverse or from elevated positions
occupied in drawing the topography were ‘en-
tered in the notes. There was no base map
on which to place the distribution of the
formations. The observations were entered
on detached topographic sheets as they were
drawn, or else in notebooks in the form of
sketches or in writing. After the topographic

THE OANNING RIVER REGION; NORTHERN ALASKA.

Tmap had been drawn-in the office’ the geolovy A
"was placed upon it as accurately as possible.
. (See Pl II, in pocket.) There is no doubt

that errors have occurred, especially as some
of the formations°were entered from memory
or from photographs.

Although six years were spent in the. re-

Winter trips were unsatisfactory on account

"of the concealment of much of the country
by snow. The summers were devoted chiefly

to the construction of .the large scale map of

‘the coast (Pls. IV and V, in pocket), so that

very . little time was aﬁorded for trips to the
mountains. The usual plan was to sled an
cutfit to the mountains in May before the
snow was gone, and then proceed by packing
the outfit. On one of the trips the writer
was entirely alone, so that the time available
for geologic studies was short.
it- was necessary for every member of the
party to carry his share of the outfit, so that
between camps much. country was passed over
almost without notice. It was also necessary
to secure game for subsistence, so that the
geologist was more apt to be looking for
ptarmigan than to be studying the rocks along
the line of march. The construction of the
map consumed most of the time available for
field work, so that on many days geologic work
was done only on the route between the camp
and the station occupied.

On Okpilak River six weeks were spent dur-
ing one summer. The Hulahula was trav-
ersed in a brief winter trip. Sadlerochit
River and Marsh Creek were studied during
a summer {rip of about five weeks. The Can-
ning was explored during a trip that lasted
about seven weeks, and for a month of this
time the writer had no assistance. Several
winter trips also were made up the Canning,
but they added little to the observations se- -

cured during the summer.

SUBDIVISIONS OF THE ROCKS.

The following table shows the age and gen-
eral character of the rocks of the Canning
River region. :

At all times



GENERAL

Geologic formations in the Canning River region of northern
A

laska.

Age.

Formation.

Lithologic character.

Recent.

Sand, silt, and ice.

Pleistocene and .
Recent.

Ground ice, gravel

mounds, sands,
gilts, peat, and
muck.

Pleistocene.

Flaxman forma-
tion.

Foreign glacial de-
posits confined to
the coast.

Local glacial de-

posits.

Coarse gravels and
boulders distrib-
uted over the up-
land.

Pliocene.

Blue-gray soft shale
containin, scat-
tered pebbles.

Terti‘ary .

Sandstone on Can-
ning River and at
Peard Bay.

Jurassic(?).

Ignekformation.

Black shale and sub-
ordinate sand-
stone, coal, or red
beds.

Lower Jurassic.

Kingak shale.

Black shale. .

Upper Triassic.

Shublik forma-
tion.

Dark shale, sand-
stone, and lime:
stone.

Pennsylvanian.

Sadlerochit
sandstone.

Light sandstone or
dark quartzite.

Lisburne lime-

Gray limestone, sub-
ordinate dark

Mississippian. stone. limestone, basaltic
effusives.
Mississippian or Black shale and
Devonian. - slate.

‘Pre-Carboniferous.

Neruokpuk
schist. :

Qﬁartzite schist.
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PALEOZOIC (?) SEDIMENTARY ROCKS.
NERUOKPUK SCHIST (PRE-CARBONIFEROTUS).

- CHARACTER AND OCCURRENCE.

The Neruokpuk formation, which consists
chiefly of quartzite schist, occurs in a belt that
tren