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PREFACE.
By AvrreEp H. B'ROOKS.

The part of Alaska north of the Arctic Circle, including about
150,000 square miles, or 25 per cent of the total area of the Territory,
is relatively little known. Its shore line, however, has been explored
by various navigators. The first of these was Capt. Cook, who in
1778 skirted the western coast as far north as Icy Cape, where farther
progress was blocked by the ice pack. In the succeeding half cen-
tury practically the entire Arctic coast line from Bering Straits
northward and eastward to the international boundary was exam-
ined in some detail by navigators of various nationalities, chiefly
English, but knowledge of the inland regions was limited to that
gained by short journeys up the lower courses of some of the larger
rivers. Much of this information was obtained only incidentally
by expeditions whose object was to reach the pole or by those sent
out as.relief expeditions. Thus, Sir John Franklin explored a part
of the northern coast line in 1826, and the many Franklin relief
expeditions contributed much toward making the shore line known.
A generation later public interest was again aroused in this part of
the polar sea by the ill-fated Jeannette expedition. This led to
explorations into the Kobuk Valley and adjacent region under naval
auspices (see pp. 12-14), which included a journey to Point Barrow
by way of the upper Noatak and Colville River basins. ,About the
same time the Revenue Cutter Service made some important explor-
ations in the same field. (See pp. 13-14.) The eastern margin of the
area was traversed in 1890 by J. H. Turner, of the Coast Survey,
preliminary to the location of the international boundary.

The part of northern Alaska south of the Arctic Ocean-Yukon
divide has been explored by prospectors, by Henry T. Allen of the
United States Army, and later by several parties from the Geological
Survey. The Cape Lisburne region has also been explored by the
Geological Survey. In 1901 Schrader and Peters (see p. 18) carried
the first instrumental survey across northern Alaska from the Yukon
basin to the Arctic Ocean at the mouth of Colville River, while
Mendenhall and Reaburn (see pp. 15 and 18) made a similar survey
to Kotzebue Sound, at the mouth of the Kobuk. This work was
far more important than any previously done, because it included

7



8 PREFACE.

both accurate topographic surveys and systematic geologic observa-
tions. In fact, the reports based on these explorations furnished
the first clue to the geography and geology of the part of Alaska
north of the Yukon basin.

For eight years after these explorations the Geological Survey
was too busily engaged in surveying regions of greater mineral
promise to continue work in northern Alaska, but it resumed that
work in 1910 and continued it in 1911. The surveys of 1911 included
an exploration of the Noatak Valley, much of which was previously
almost unknown. The results of these surveys are here set forth.

This bulletin, then, contains the first account of the geology and
resources of Noatak River, which is among the largest streams of
Alaska. The rocks of the region have been subdivided into several
groups and formations, and these have been at least provisionally
correlated with the cartographic units used in mapping adjacent areas.
This stratigraphic subdivision is remarkably detailed, considering
the very hurried character of the field investigations. Some valu-
able data have also been obtained on the extent of existing glaciers
and of the former period of glaciation. Data were also obtained
bearing on the occurrence of placer gold and other mineral deposits.

The brief outline given of the scientific exploration of northern
Alaska shows that, although much has been accomplished, much
remains to be done. Plans formulated for further work in this field
are already in part in execution. In 1911 and 1912 A. G. Maddren
carried geologic surveys from Porcupine River northward to the
Arctic Ocean, in cooperation with the International Boundary
Survey. It has also been planned to make a survey from the head
of Alatna River across the upper Colville basin and down Chipp
River to the polar sea. This plan was to have been carried out in
1912, but unfortunately the appropriation for the Alaska surveys
was not made in time to permit it.

Mention should also be made of the investigations of this region
by E. de K. Leffingwell, now being carried on under private auspices.
Leffingwell has spent seven years in the exploration of the region
tributary to the Arctic coast east of Colville River. His results will
be of great value, as they should make it possible to establish cor-
relations between the work of Maddren along the boundary and
that of Schrader and others who have explored the region farther
west.

When the results of all these surveys are available northern Alaska
will no longer be an unknown land. It should then be possible to
express its geologic features fairly definitely, at least in terms of its
larger stratigraphic units. All this will have an important bearing
on the larger problems relating to the geology of the North American
Continent.



THE NOATAK-KOBUK REGION, ALASKA.

By Pamrp S. Smrth.

"INTRODUCTION.
SCOPE OF REPORT.

Investigations by the United States Geological Survey have closely
followed the pioneer’s search for deposits of valuable minerals in
Alaska. In accordance with this practice, expeditions have visited
‘parts of northwestern Alaska where mining has been in progress or
where there was probability of mining in the future, and a series of
reports has been published setting forth both the geologic and the-
geographic results obtained. The present paper is one of this series
and aims to describe the main features of the Noatak-Kobuk region.
The area included in this indefinite tract is shown on Plate I. It is
not proposed, however, to describe all the region mapped, but rather
to give attention only to the Kobuk and Noatak basins and the
immediately contiguous territory. Therefore the Koyukuk and its
tributaries, except Alatna River, will in the main be excluded,
together with the Selawik River basin and Seward Peninsula.
Though reference is made to these places, they are not part of the
area considered in this bulletin. Reports on certain of these other
areas have already been published and are available.!

The present report treats mainly of the economic geology and the
geographic features that have important control of the development
of the mining industry. The statements are based on investigations
made by the writer in the field seasons of 1910 and 1911, during
which the Kobuk Valley was traversed from upper Reed River to its
mouth, the Alatna was ascended nearly to its head, and the Noatak
was descended for its entire length. In the Kobuk region the early
work of W. C. Mendenhall left a record of observations that would not
require restatement except for the fact that the edition of his report _

1 Moffit, ¥. H., The Fairhaven gold placers, Seward Peninsula, Alaska: Bull. U. S. Geol. Survey No.
247, 1905.

Collier, A. J., and others, The gold placers of parts of Seward Peninsula, Alaska, including the Nome,
Council, Kougarok, Port Clarence, and Goodhope precincts: Bull. U. 8. Geol. Survey No. 328, 1908.

Maddren, A. G., The Koyukuk-Chandalar gold region: Bull. U. 8. Geol. Survey No. 442, 1910, p. 284.

Smith, P. S., a.nd Eakin, H. M., A geologic reconnaissance in southeastern Seward Penmsula and the
Norton Bay- Nulato region, Alaska Bull. U. 8. Geol. Survey No. 449, 1911.

9



10 " THE NOATAK-KOBUK REGION, ALASKA.

has been exhausted and is therefore no longer available. In large
measure, therefore, the parts dealing with the Kobuk have been based
on the observations of Mendenhall, supplemented or modified by the

later work.
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GEOGRAPHY.
HISTORY OF EXPLORATION.
EARLY EXPEDITIONS.

The earliest explorations of the area were made in the more acces-
sible coast regions. By the close of the first quarter of the nineteenth
century various naval expeditions had charted the shore line, so that
subsequent surveys have added little more than details. Lieut.
von Kotzebue,' in search for oceanic connection eastward to the
Atlantic, in August, 1816, discovered the sound that bears his name.
Many topographic features escaped his notice or were so crudely
sketched that it remained for Capt. Beechey in 1826 to make a more
accurate map. Considering the conditions under which this work
was done the chart by Beechey is remarkable and has been the base
from which all subsequent maps of this coast have been made. Not
only were portions of the shore line surveyed, but in addition Hotham
Inlet 'was discovered and some of the higher points inland were
located, many of the present names being given by members of this
expedition. A large river or narrow bay was indicated at the place
where the Kobuk enters Hotham Inlet, but no mention was made of
this river or of the Noatak.?

During the search for Sir John Franklin many ships visited parts
of northwestern Alaska and the reports of their investigations ? afford
some information about the region. Probably the most important
contributions to the accurate knowledge of the region here considered
were made by John Simpson, surgeon of the Plover. In the winter
of 1849-50 he visited Hotham Inlet and vicinity, and his account of
the region contains the first mention of Kobuk or, as he called it,
Kowuk River.* He measured the width of the main channel, traced
the course for many miles by the ‘‘pines” (spruce), and learned of a
village seven days’ ]ourney upstream. The first map indicating the
presence of a large river in approximately the position of the Noatak
was also made by Simpson. During the winters of 1852 and 1853
he lived at Point Barrow and gathered from the natives much infor-
mation which he assembled and published.® Although of interest,
his map serves little more than to suggest the larger drainage features.
On this map the Noatak is called Nunalak or Inland River, and the
Kobuk is Kowuk. Only the lower part of these rivers is mapped,

1 Kotzebue, Lieut. Otto von, Voyage of discovery into the South Sea and Bering Straits, 1815-1818.

8 Beechey, Capt. F. W., Narrative of a voyage to the Pacific and Beering’s Strait.

8 Ketlett, Capt., Narrative of proceedings of H. M. S. Herald and Plover: Great Britain Parliamentary
Papaers, sessions of 1854-55, vol. 35.

4 Simpson, John, Journal of John Simpson, in command of a detached party to the eastern head of Hot-
ham Inlet in May, 1850: Great Britain Parliamentary Papers, session of February 3 to July 1, 1852, vol. 50.

5 Simpson, John, Observations on the western Eskimo and the country they inhablt Great Britain
Parliamentary Papers, sessions of 1854-55, vol, 35, 1855.
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but they are indicated, ‘‘on native authority,” as extending far
inland.

A good idea of the state of geographic knowledge of this part of
Alaska as late as 1869 is afforded by the map prepared by Dall and
published in that year. " This map was compiled from all author-
itative sources, including Dall’s own observations while attached to
the Western Union Telegraph Expedition. On this map the Koy-
ukuk is shown as extending only 75 miles from the Yukon (measured
along the stream), whereas steamboats now ascend the river for over
500 miles and the headwaters are a hundred or more miles farther.
The lower parts of the Kobuk and Noatak (called the Inland) rivers
are shown, but they are described® as ‘‘small unexplored streams.
They are prolonged far into the interior to fill up the unexplored
spaces on most maps.” No disparagement is intended by this quo-
tation from Dall, but it shows the lack of knowledge of most of the
interior region covered by this report at the time his authoritative
article on Alaska was prepared.

KOBUK BASIN.

Little additional information was acquired during the next 10 to 15
years, but in 1883 interest in the exploration of the region was
renewed. In describing these later explorations it has proved desir-
able to separate the work on the Kobuk, Noatak, and Koyukuk and
to treat each basin in a measure by itself.

Lieut. G. M. Stoney appears to have been the ﬁrst white man to go
- any distance up the Kobuk. In 1883, with one other white man and
two natives, he spent eight days going upstream as far as Squirrel
River. After having spent about 15 days in the country he returned
to the States. The interest aroused by his short expedition encour-
aged him to undertake further exploration of the river. He was
successful in getting orders from the Navy Department to investigate
the Kobuk and was authorized to take the schooner Ounalaska, of
49 tons, and a steam cutter, his party including three petty officers
and eight men. After difficulties with ice he reached Hotham Inlet
on July 10, 1884. On July 19, with three white men and five natives,
Stoney started up the river in the steam cutter or launch towing a
skin boat and dinghy. After a journey estimated at about 275 miles
the party had to leave the launch and proceed in the skin boat. In
this manner the party went for five days farther upstream and
reached the tributary flowing from Lake Selby. It is not possible
to state exactly what was accomplished on this trip, as no report of
the expedition was made and the results were combined with later
surveys. '

1Dall, W. H., Alaska and its resources, p. 285.



[N

EXPLORATION, .13

During 1884 another expedition, under the leadership of Lieut. J. C.
Cantwell, of the Revenue-Cutter Service, visited the Kobuk. On
this trip Lieut. Cantwell and Second Asst. Engineer S. B. McLenegan,
with three other white men and one native, started up the river on
July 8 in a steam launch. Dlﬂiculty with the launch forced them to
leave it behind and continue in a skin boat. In this way they nearly
reached the mouth of Pah River where, as supplies were nearing
exhaustion, they turned back on July 29 and arrived at Hotham
Inlet on August 7, passing Stoney upward bound on July 31. As a
result of this expedition a report in the form of a journal was pre-
pared by Cantwell, with notes by McLenegan on the resources and
natural history, including ornithology. These observations gave a
fairly complete account of the country near the river. Unfortunately,
however, the report! included no map, and delay in publication
prevented its appearance until 1889, two years after the report on
the succeeding year’s exploration was published.

In 1885, again under orders from the Navy Department, Lieut.
Stoney, with 5 officers and 12 men in the 390-ton schooner Viking, a
stern-wheel steamboat, the Explorer, and a steam cutter, the Helena,
was detailed to explore the region. The object was to establish
winter quarters and to make surveys of the surrounding country.
The party reached Hotham Inlet on July 9 and started up the river
on the 17th. "The outfit was moved by short stages to a point now
called Cosmos Creek, where cabins were erected, the settlement being
called Fort Cosmos. After the last of the supplies had reached this
place—August 17—the party spent the next three months in pre-
paring for the winter.

During the winter of 1885-86 seven exploring partles were sent out
to reconnoiter different parts of the Kobuk and ad]acent regions.
These, in chronologic order, were as follows:

December 1, 1885, Stoney left for the Noatak by way of the Ambler;
returning he arrived at Fort Cosmos December 18. On December
6 F. S. Nash, surgeon, left for the Yukon, but returned before com-
pleting his mission, reaching Fort Cosmos December 12. December
26 A. V. Zane, past assistant engineer, left for St. Michael by way of
Pah and Koyukuk rivers; returning from St. Michael he arrived at
his starting point February 25, 1886. December 29 Stoney left for
a trip into the Selawik basin across the low hills south of the Kobuk,
getting back January 7, 1886.. February 28 Stoney went up the
Kobuk, crossed to the Alatna and thence to the Colville, and return-
ing reached Fort Cosmos April'6. March 10 Ensign M. L. Reed went

. tothe hot springs on Reed River and returned, reaching the fort April 2.

1 Cantwell, J. C., Report of the cruise of the revenue steamer Corwin in the Arctic Ocean in 1884, Wash-
ington, 1889, pp. 49-125.
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April 12 Ensign (now Capt.) W. L. Howard went by way of the Am-
bler to the Noatak, thence to the headwaters of the Colville, down
this stream to a portage to-the Chipp, and thence to Point Barrow,
where he took passage on a revenue cutter to the States.

As a result of these expeditions information about a large territory
was obtained, but nearly 15 years elapsed before it was published,
and it then appeared in a form so condensed that many facts were
omitted, many discrepancies occurred between the text and map, and
other inaccuracies were allowed to creep in.! Although it is always
difficult to estimate fairly the accomplishments of an explorer it
seems that considering the time spent in the region the results obtained
by this expedition were not so full as they should have been. Never-
theless, the general knowledge of this part of Alaska was much
increased, and an approximate idea of the topography was obtained
that has been of great service in planning subsequent surveys.

In 1885 Cantwell also made another trip to the Kobuk. On this
expedition he started from the mouth of the river July 2 in a steam
launch, the Pioneer, and reached a point near the stream flowing from
Lake Selby, where the launch was abandoned and the journey was
continued in a skin boat. From July 12 the party traveled upstream
until, on the 21st, it reached Walker Lake, or Carloogahlooktak.
After making a crude survey of the lake and the upper part of the
Kobuk Cantwell turned back; reaching Hotham Inlet August 22.
During this trip notes were made of the ice cliffs below the Ambler,
the Jade Mountains, and other facts of interest. C. H. Townsend,
an assistant in the United States Fish Commission, was attached to
the party and collected much information about the birds and fishes.
The report? was published in 1887, thus being available two years
before the report of the Cantwell expedition of 1884, which did not
appear until 1889, and 13 years before the publication of Stoney’s
observations.

The map prepared by Cantwell was published on a scale of about
10 miles to the inch. The general geographic position of the Kobuk,
or Koowak as it is called, is good, but the form of the river is unrecog-
nizable. The topography away from the river is inadequately shown,
as isolated conventionalized hachures are used. The main contri-
bution is the recognition of a large river extending roughly along the
sixty-seventh parallel from longitude 154° W. to Hotham Inlet. The

text on the whole is better than the map, but its use is in large measure

dependent on personal familiarity with the region and much space is
taken up with details of no permanent value.

The discovery of gold in Alaska was followed by an influx of pros-
pectors. Although many of these men doubtless ventured into the

18toney, G. M., Naval explorations in Alaska, Annapolis, 1900.
2 Cantwell, J. C., Report of the cruise of the revenue-marine steamer Corwin in the Arctic Ocean in the
year 1885, Washington, 1887, pp. 21~52, maps and illustrations,

-
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unknown territory, the information they obtained has not been made
available for others. A few prospectors’ accounts have been pub-
lished—for example, Joseph Grinnell’s experiences in the Kobuk in
1898—and afford an interesting record of the early conditions.!

The first Geological Survey expedition to the Kobuk was sent out
in 1901 in charge of W. C. Mendenhall, geologist, with D. L. Reaburn,
topographer, and five camp hands. The party started at Fort Hamlin
on the Yukon, ascended Dall River in canoes, portaged to Kanuti
River, a tributary of the Koyukuk, descended that stream and went
up the Alatna for 80 miles to Helpmejack Creek, which heads in a
low saddle leading to the Kobuk. This pass was reached July 30 and
the portage to the Kobuk was completed by August 8. The party
then descended the Kobuk, arriving at Hotham Inlet September 3. |

The report on this expedition, published in 1902, gives an accurate
and systematic description of the region traversed and has been the
source of much material contained in the present report. The topo-
graphic map prepared by Reaburn has been of special assistance and
is the base used for the Kobuk Valley in Plate I. Although some
corrections and differences in interpretation have arisen in the course
of fuller investigations, the broader problems were recognized and
stated by Mendenhall,2 whose work has been of great service to those
interested in this part of -Alaska. As fuller reference is made to this
report farther on, a more complete review at this place is unnecessary.

In 1910 the writer, accompanied by H. M. Eakin and two camp
hands, with a six-horse pack train, left the Koyukuk near the mouth
of the Hogatza on June 22 and traversed the mountains between
the Koyukuk and the Kobuk. .The Kobuk was crossed below the
mouth of Beaver River and a few days were spent surveying the
region adjacent to Beaver and Reed Rivers. The party then
traveled along the northern margin of the lowland of the Kobuk,
reaching Shungnak July 22. A delay of several days awaiting
supplies allowed investigation of the geology in the neighborhood.
On August 10 the party started down the Kobuk in a skiff and
reached Kotzebue, where work for the season stopped on August
20. During this trip a visit was made to the newly discovered
placers of Squirrel River, in the lower part of the Kobuk basin. A
result of this expedition is a topographic map, on a field scale of
about 3 miles to the inch, prepared by Mr. Eakin, showing 2,000
square miles of previously unsurveyed country. Some of the obser-
vations made on this trip have already been published ® but others
appear for the first time in the present report.

1 Grinnell, Joseph, Gold hunting in Alaska, edited by Elizabeth Grinnell, Chicago, 1901. '

2 Mendenhall, W. C., Reconnaissance from Fort Hamlin to Kotzebue Sound, Alaska: Prof. Paper U. S.
Geol. Survey No. 10, 1902, 68 pp., maps and illustrations.

3 Smith, P. S., and Eakin, H. M., The Shungnak region, Kobuk Valley: Bull. U. S. Geol, Survey No,
480, 1911, pp. 271-305. Smith, P. S., The Squirrel River placers: Idem, pp. 306-319,
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o
NOATAK BASIN.

After the early discoveries noted on page 11 the Noatak was not
visited until 1885, when S. B. McLenegan, of the revenue-marine
steamer Corwin, was detailed to explore the river. He was the
first and only white man who traversed any considerable length of
this river and left a permanent record of his trip prior to the Sur-
vey expedition of 1911. With only one companion, a seaman named
Nelson, he started up the river July 2, 1885, in a 27-foot bidarka.
By hard work they reached a point that they considered the head
of canoe navigation on August 1, and after a day’s rest they turned
back and reached the mission at Kotzebue in eight days. A report
of this trip was published in 1887 and has been practically the only
source of information about the river. Although the point reached
by McLenegan® was nearly 75 miles in an air line, or about 150
miles by river, below the real head of canoe navigation and was
platted about 60 miles too far east, the general mapped form of the
river was excellent. He spent so much time in forcing his way
upstream that he made but few observations except along the
immediate route. Although regret is felt that McLenegan did not
obtain more data, credit must be given him for a good piece of work
as far as he went, and his oversights are perhaps attributable to the
bad weather he experienced throughout most of his trip.

The expeditions of Stoney and members of his party in the winter
of 1885-86, as already stated on pages 13-14, explored parts of the
upper Noatak Valley and gave the only avaﬂable information about
this region. Details were meager, and the delay in publication of the
results and the incorporation of surveys by other expeditions make
it impossible to determine satisfactorily the parts actually contrib-
~ uted by the Stoney party. It is stated that in the summer of 1886,
on ‘“‘July 12, Ensign Reed and party were sent to complete the work
in the Notoark [Noatak] River. They were towed about 60 miles
up the stream and left to carry explorations up to the point where I
had left off in December. They returned on the 22d.” Further
information is not given, but as no mention is made of the Noatak
Canyon, and as the party spent only a short time in the field, its
explorations probably did not extend as far as longitude 162°. On
Stoney’s map the form of the lower part of the Noatak is good, but
the middle and upper parts are unrecognizable. :

During the open season of 1911 the first Geological Survey party
to visit the Noatak went up Alatna River in canoes, portaged across
to the Noatak, and descended that stream to its mouth. In addition
to the writer the party consisted of C. E. Giffin, topographer, and four
camp hands. Work was commenced at the mouth of the Alatna

! McLenegan, S. B., Report of the cruise of the revenue-marine steamer Corwinin the Arctic Ocean in the
year 1885, pp. 53-83 and map, 1887,
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July 1 and was finished at Kotzebue August 27, during which time
an area of nearly 10,000 square miles, three-fourths of which was
within the Noatak basin, was surveyed geologically and topograph-
ically. Three canoes were used in order to facilitate the movement
of the different units of the party. Supplies for the entire trip were
brought in from Seattle, and were sent by freight down the Yukon
and up the Koyukuk to the mouth of the Alatna by the regular river
steamboats. From this place the supplies were carried in the canoes
or back packed. Game was abundant, so that sheep, caribou, and
birds formed a considerable addition to the routine camp fare. The
weather was especially favorable for the work; numerous slight show-
ers kept the streams at a good stage, but did not make traveling dis-
agreeable nor obscure the distant landscape except in the mountain-
ous regions. As the present report is largely based on the results of
this trip, more specific description may be omitted here.

~ ALATNA BASIN.

The earliest survey of the upper part of the Koyukuk basin and
the recognition of Alatna River was by Lieut. H. T. Allen! under orders
from the War Department. This trip was perhaps the most remark-
able of any that has been made in connection with Alaskan explora-
tion. Starting from the south coast of Alaska, Allen with one com-
panion, Fred W. Fickett, ascended Copper River, crossed the moun-
tains, and descended the Tanana to its mouth. From this place the
two white men, with seven natives and five dogs, started north July
28, 1885, reaching the junction of the Kanuti and the Koyukuk
August 4. At this place they procured a boat and went upstream
_to the mouth of John River. Then turning back they descended the
Koyukuk to its mouth, surveying the river as they went. This report
is accompanied by a good map of the Koyukuk, on a scale of approx-
imately 12 miles to the inch. The descriptive text, in addition to
giving a narrative of the trip, has notes on the geology and meteorol-
ogy and tables of distances.

Stoney’s expedition to the middle part of the Alatna River valley,
already referred to, afforded some general information about this
part of the valley, but the details are so inexact and in places so erro-
neous that confidence can not be placed in his map. This is particu-
. larly unfortunate, for many parts are nearly correct, but it requires
a visit to determine the fact, and therefore the map as a Whole i
practically of no service. .

In 1899 a Survey party in charge of F. C. Schrader, with T. G.
Gerdine and D. C. Witherspoon, topographers, ascended the Chanda-
lar River from the Yukon, portaged to the Koyukuk and descended

1 Allen, H. T, Report of an expedition to the Copper, Tanana, and Koyukuk rivers in the Territory of
Alaska in the year 1885: Washington, 1887, 172 pages and maps.

31°—Bull. 536—13—2
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that stream to its mouth. The results of this trip were the publica-
tion of a map on a scale of about 10 miles to the inch and a fully
illustrated text,! describing the geology and geography and contain-
ing also notes on the mineral resources.

Two years later, in 1901, another Survey party, in charge of W. J.
Peters, topographer, with F. C. Schrader, geologist, Gaston Philip,
topographic assistant, and five camp hands, was detailed to make a
trip from Bergman on the Koyukuk to the Arctic coast by way of
John River. In order that the expedition should be under way as
early as possible in the spring it was necessary for the men to leave
Skagway in February and go to Bergman overland by dog team.
While awaiting the break-up of the ice in the rivers a preliminary

reconnaissance was made up Alatna River by Gaston Philip as far

as the Kutuk. Unfortunately the original notes of his trip have been
lost, so that, except a sketch map of his route and'a general statement
in the report,? no speclﬁc details of his trip are available. Although
the route of the main expedmon up John River and down the Col-
ville lies outside the zegion directly considered in the present work,
Schrader’s report affords so much information on the near-by areas
that many references are made to it in the following pages.

In 1901 the Mendenhall expedition to the Kobuk, already deéscribed
(see p. 15), ascended the Alatna 80 miles, to the mouth of Help-
mejack Creek. From the published account® of this trip, as well
as from the original notebooks, many facts havé been taken to
amplify the present report. The topographic map prepared by
Reaburn has been used as the base for the lower part of the Alatna
as far as Helpmejack Creek and for that creek and the pass to the
Kobuk.

The expedition of 1911, as already stated, traversed the Alatna
from its mouth to the head of canoe navigation and spent nearly a
month in the basin of this river. In addition to mapping the coun-
try immediately adjacent to the river, the party made side trips on
foot into the hills and obtained a general view of the surrounding
country. The results of this expedition are here stated fully for
the first time, though a preliminary report on the mineral resources
has been recent,ly published.* As these observations are given in
full on succeeding pages, further review of the work of this expedi-
tion Wlll be omitted here.

1 Sch.rader, F. C., Preliminary report on a reconnaissance along the Chandalar and Koyukuk rivers,
Alaska, in 1899: Twenty first Ann. Rept. U. 8. Geol. Survey, pt. 2, 1900, pp. 441-486.
¢ Schrader, F. C., A reconnaissance in northern Alaska: Prof. Paper U. S. Geol. Survey No. 20, 1904,
139 pp., maps and illustrations.
' 3 Mendenhall, W. C., Reconnaissance from Fort Hamlin to Kotzebue Sound, Alaska: Prof, Paper U. 8.
-Geol. Survey No. 10, 1902, 68 pp., maps and illustrations.
- 4 Smith, P. S., The Alatna-Noatak region: Bull. U. S, Geol, Survey No. 520, pp. 315-338,
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MAJOR FEATURES OF THE GEOGRAPHY.

Alaska has been divided by Hayes,! Brooks,> and others into
several large geographic provinces, which, from south to north,
have been called the Pacific Mountain system, the Central Plateau
region, the Rocky Mountain system, and the Arctic Slope region.
The Noatak-Kobuk region lies almost entirely within the third
province—the Rocky Mountain system. Most of it is drained by
Noatak and Kobuk rivers, which flow westward to Kotzebue Sound,
but part of it is drained by the Alatna, a tributary of the Koyukuk,
which forms a part of the Yukon drainage. Although mainly of
mountainous topography, the region is so much diversified by high-
lands and lowland, by valleys and ridges, that in places the reason
for assigning the country as a whole to the Rocky Mountain system
is not apparent to one contemplating only the immediate details
without regard to their larger relationship.

Schrader 3 has suggested that the Rocky Mountain system has two
axes, one north and the other south of the Noatak. Not enough is
known of the region to the north to verify this statement. Certainly
there appears to be a major axis of deformation to the south, between
the Noatak and the Kobuk. As a result of this structure, the larger
streams have courses either normal to the constructional trend or .
parallel to it. It is not proposed, however, to go into these details
here further than to suggest that the general north-south trend of
the Alatna Valley may originally have been normal to this axis,
whereas the general trend of the Noatak and the Kobuk valleys is
parallel to it. Since this mountain building took place, however,
so much normal erosion and glaciation has affected the region that
few or none of the constructional slopes are preserved. The general
east-west trend of both the topography and the geologlc formations
is still one of the most notable features of the region.

As practically the entire area comprising the Kobuk, Noatak, and
Alatna valleys lies north of the Arctic Circle, and as the region as a
whole is a mountainous province, its climate, vegetation, and fauna
are mainly those characteristic of highlands in the frigid zone. This
fact is perhaps even more striking than the mountainous topography
or the general east-west trend.

It is proposed in the following pages, before the geology and the min-
eral resources are considered, to describe the general features of the
geography and to give information of a relatively nontechnical char-
acter concerning the drainage, relief, climate, flora, and fauna, and
the population and settlements. As each of three river basins differs

1 Hayes, C. W., Expedition through the Yukon district: Nat. Geog. Mag., vol. 4, 1892, pp. 117-162.
2 Brooks, A. H;, Geography and geology of Alaska: Prof. Paper U. S. Geol. Survey No. 45, 1906, p. 17.
3 Schrader, F. C., Prof. Paper U. S, Geol. Survey No. 20, 1904, p. 41.
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from the others in many respects, and forms a rather d1stmct unit,
they will be described separately.

DRAINAGE AND RELIEF.
KOBUK BASIN.

For purposes of description the region adjacent to the Kobuk may
be divided into three more or less distinct parts which are, from the
mouth eastward, the delta, the Squirrel River to Reed River province,
and the headwater mountain province. It should be noted, however,
- that these terms have reference only to the region near the river, for
. the so-called headwater mountains extend practically without inter-
ruption along the north side of the river all the way to its mouth,
though in some places they are distant from the river and in others
are close to it. It is evident that they form the hlghlands in which
all the tributary streams rise, and therefore had exploration been more
extensive it would be more logical to divide the basin into the high-
lands, the valley slopes, and the valley floors.

THE DELTA.

The delta portion of the Kobuk above water extends westward
from a point a short distance below Squirrel River. It is approxi-
mately 35 miles long and from 20 to 30 miles wide. In this area the
main stream splits into a great number of channels, which further
subdivide and reunite, forming an untraversible network of streams.
Stoney ! notes that there are 13 mouths to the river, but so far as
known only two or three are much traveled. Stoney, Mendenhall,
and Smith traversed the middle channel, which enters Hotham Inlet
nearly opposite Nimiuk Point, 28 miles from Kotzebue. Cantwell
apparently ascended the southern channel, which enters almost at
the beginning of Selawik Lake and is 25 miles farther away from
Kotzebue; the northern channel has not been surveyed, but.natives
report that it follows along the southern flanks of the hills and is
nearly as deep as the other channels. The middle route is the one
most used and is therefore believed to be the best. One unacquainted
with the river would have considerable difficulty in finding the way,
for the current is slight and is often reversed by the tide during
periods of high water or strong onshore winds. Stoney reports that
2 fathoms may be carried over the bar at the entrance to the middle
channel, but from the reports of other travelers it is believed that there
is usually little more than half as much water.

The islands between the different distributaries are low, few being
more than 5 feet above the summer stage of the river. . The natives
report that these flats are usually overflowed in the spring and are

1 Stoney, G. M., Naval explorations in Alaska, Annapolis, 1900, p. 49,
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covered with blocks of ice discharged by the river. From the scars
on the trees and the accumulation of driftwood brought down during
the high stages it was evident that much of the region must have been
recently under water. The immediate banks of the river are the
best-drained parts of the delta and usually furnish sufficient dry
ground for pitching camp, but farther away the ground in summer is a
wet spongy mass of vegetation,into which one sinks at least ankle deep.

Some small tributaries rising in the hills north of the delta undoubt-
edly enter the northern channel, but nothing is known of them, as
that part of the region has not been visited. North and west the
delta of the Kobuk merges into the coastal lowland that skirts the
northern hills and extends beyond the Noatak. To the south and
east the delta merges into the low country around Selawik Lake.
The presence of a delta at the mouth of the Kobuk is notable, for it
is practically the only large delta on the west coast of Alaska north

of the Yukon.
SQUIRREL RIVER TO REED RIVER PROVINCE.

A short distance above Squirrel River the hills on the opposite
sides of the river converge, and for 6 to 8 miles the valley floor is only
2 miles or so in width and rocks outcrop on both banks of the stream.
Farther upstream the hills again recede and the floor averages 10
miles or more in width almost as far as the mouth of Reed River.
Throughout most of this distance no rocks are exposed in the river
banks, which are instead formed of sands,-gravels, and silts, which
here and there include ice masses 20 feet or more thick. The flood
plain of the river is usually not more than 2 to 3 miles wide, and
except in the part just above Ambler River the stream does not
meander extensively. The river is from one-quarter to one-eighth
of a mile wide and has no obstructions to navigation. The current
is from 1 to 3 miles an hour, which, though not strong, makes tracking
necessary. The river does not split up much into blind sloughs, so
that it is easy to traverse, even by one unacquainted with the route.

Back of the flood plain there are prominent gravel terraces, which
stand 100 to 200 feet above the river. Higher benches, the highest
at an elevation of nearly 1,000 feet above the river, have been noted,
but they are not so distinct as the lower ones. Traveling on these
terraces is fairly good, as for the most part the gravels are well
drained. Horses have been taken on these benches with little or no
difficulty from Reed River to Shungnak, and similar country extends
still farther west. Small lakes of irregular shape and size that were
produced in an earlier stage of the valley development occur in places
on these terraces. Here and there crescentic moraines opposite the
mouths of the larger streams interrupt the nearly smooth gentle slope
of the outwash plain.
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North of the lowland of the Kobuk the hills rise with steep south-
ward-facing slopes, the fronts of which are fairly well aligned, showing
no long straggling spurs. This feature is particularly prominent in
the stretch between Reed and Shungnak rivers, though it still
appears here and there to the west. In this part the steep slopas
lead to ragged peaks and ridges rising from 2,000 to 3,000 feet above
the valley floor. Plate III is a characteristic view of the northern
margin of the lowland, with the steep slopes and mountains in the
background. The picture was taken from-the gravel terrace 150
feet or so above the Kobuk, just west of Lake Selby. Except for
the lake the picture is typical of the topography north of the Kobuk
for about 100 miles.

One of the most peculiar features of the topography north of the
Kobuk is the subordinate range of hills that lies between the Kobuk
and the mountain area still farther north. This highland, which is
called the Cosmos Hills, rises to an elevation of 4,000 feet and is
separated from the Endicott Mountains by a lowland whose surface
stands at an average elevation of less than 1,000 feet. The larger
rivers rise in the Endicott Mountains, flow southward, enter the
lowland, and then cut through the Cosmos Hills in steep-sided gorges,
some of which are narrow floored, though others are broad. The
divide between the streams in the lowland region is only about 200
feet high in places, as, for instance, between the Kogoluktuk, Shung-
nak, and Ambler rivers, north of Shungnak. At a distance it is
almost impossible to distinguish the divides in this part of the region
and travelers report that during the winter they have passed from
one tributary to another without realizing the fact. With such a
broad lowland region available it seems strange that the rivers have
persisted across the trend of the lowland and have transected the
Cosmos Hills.

In addition to these larger tributaries many streams that rise in
the Cosmos Hills enter the Kobuk independently or join one of the
larger branches. Some of these show peculiar features; for instance,
some of the streams heading on the north side of these hi]ls flow north-
ward to the lowland orto a transverse stream, where they turn abruptly,
cross the range, and thus enter the Kobuk An example is Ruby
Creek, which heads within 3 to 4 miles of the southern face of the
Cosmos Hills but flows northward for 7 to 8 miles before joining
Shungnak River; thence its waters are carried southwest about 20
miles before reaching the Kobuk. This condition prevails in spite
of the fact that near its head, toward the south, there is a pass not
over 400 feet above the Kobuk which has evidently been occupied
by a former drainage way. Examples of this sort might be multi-
plied, but the one cited may serve to bring out the fact that the present
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drainage was in a large measure determined by the earlier topography.
It is believed that these passes, transverse streams, and like features
are best explained as due to' drainage modifications induced by gla-
ciation in the Endicott Mountains and contiguous territory in com-
paratively recent time.

Especially full description of the region north of the Kobuk in the
eastern part of the Squirrel River-Reed River province has been
given, as this region is best known. Farther west there are many
large tributaries that rise in the hills to the north, but their basins
are practically. unexplored. Squirrel River has been visited, but
only its lower part. This part of the valley is a broadly open
gravel-filled lowland, in which the stream meanders in irregular fash-
ion. Benches on the valley sides, the highest 400 feet above the stream,
form prominent features, and the nearly impassable sloughs, marshes,
and flats between the river and the hills are particularly notable.
Many of the small tributaries of Squirrel River in their headwater
parts flow in rock-cut gorges, but in their lower courses they flow
in the gravel deposits of the main valley.

Passes from the Kobuk to the Noatak probably occur at the heads
of many of the larger streams. A prospéctor with pack horses is.
reported to have gone to the Noatak by way of a pass north of Squirrel
River, and it is probable that several low passes lead from the western
part of this basin into the lower part of the Noatak Valley. At the
head of Hunt River there is reported to be another pass which prob-
ably leads to Cutler River, a tributary of the Noatak. Stoney and
his parties went to the Noatak by way of Ambler River; natives met
by the expedition of 1911 on the Noatak reported having come by
way of the Kogoluktuk and an easy pass into the Ipmiluik, a stream
entering the Noatak 12 miles south of the camp of August 2; pros-
pectors report having gone to the Noatak by this route and also by
way of the Mauneluk, the next large tributary of the Kobuk to the
east. It is probable that no good passes to the Noatak will be found
farther east until Reed River is reached.

South of the Kobuk the hills are not so high and rugged as those
to the north. The same terraced country stretches from the river to
the foot of the hills and the slope to the crest of the ridges is nearly
as steep. The spurs do not show as well-marked alignment as on the
northern side and they have a less truncated appearance. Benches
that lie considerably above the river are more noticeable on the
“ southern than on the northern hills.

No definite name has been applied to the southern range as a
whole. The western part has been called the Waring Mountains,
the central part the Sheklukshuk Range, and the eastern end was
considered by Stoney to be part of a northeast-southwest range,
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called by him the I'ockwood Mountains. The latter name has here
been applied to the range south of the Kobuk, and the mountains
still farther south, which are entirely "separate, have been called
the Zane Hills. In many respects the drainage of these hills i3
peculiar. There are normal streams that rise on the northern face
of these hills and flow northward to the Kobuk, but there are in
addition some streams that rise on the southern face and, after
flowing for a distance southward, turn abruptly, transect the range,
and thus join the main stream. Pah River is the best-known ex-
ample. As the form and relations of this river are well illustrated
by the topographic map, further description may be omitted, except
to point out that there is practically no divide between this stream
and the Koyukuk drainage on the south and that the divide between
it and Selawik River on the west is less than a thousand feet high.

Very little is known of the drainage and relief south of the Kobuk
in the western part of the Squirrel River-Reed River province.
From the views obtained on the Kobuk, and from the reports of
Stoney and Cantwell and their maps, it seems probable that the
range of hills is narrow and the streams are therefore relatively
short. None of the peaks seen west of Shungnak were more than
2,000 feet high, and it is doubtful if more elevated points occur.
East of Shungnak, however, some of the higher hills rise to 4,000
feet, but these are exceptional, the average elevation being probably
not over 2,500 feet. Here and there a gap not occupied by a stream
" interrupts the continuity of the Lockwood Hills, notably at a place
about 10 miles east of the mouth of Selby River, where a narrow
gorge, whose bottom at the highest point is not over 500 feet above
the Kobuk, and whose precipitous walls are over 1,000 feet high,
cuts completely across the range.

Passes across the range south of the Kobuk can be found almost
everywhere. The passes in the western part of the range lead into
the Selawik basin; those in the eastern part lead into the basin of
the Koyukuk. Stoney! reports having gone from Fort Cosmos to
the Selawik by way of a pass not over 400 feet above the Kobuk.
The Survey expedition of 1910 traveled with horses along the crest
of the Lockwood Hills from a point west of Pah River to a point
nearly south of Beaver River, so that even in its higher parts this
range is not difficult to cross, and with the numerous transverse
gaps a route from the Kobuk to the Koyukuk can be found that
nowhere rises more than 400 to 500 feet above the Kobuk. The
most traveled route between the Kobuk and the lower part of the
Koyukuk is by way of the Pah. The name Pah signifies ‘“door”
and refers to the fact that this is the gateway into the Yukon basin.-

1Stoney, G. M., Naval explorations in Alaska, Annapolis, 1900, p. 41.
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THE HEADWATER MOUNTAIN PROVINCE.

As has already been stated, the upper part of the Kobuk Valley
above Reed River is here included in the headwater mountain .
province. In the part of its course near the mouth of Reed River
the Kobuk is one-eighth of a mile wide, but it decreases in width
toward its headwaters in the high hills between the Alatna and the
Noatak. Its depth also differs greatly from place to place. Near
the mouth of Beaver River a sounding of over 14 feet was obtained,
but natives report that above Kichaiakaka Creek the river splits
up into many small streams, all of which are too shallow even for
canoe navigation. Probably some of these streams rise in small
glaciers, but- the region has not been explored and little is known
about it. Most of the valleys have forms such as are usually pro-
duced by glaciation, and there is reason to believe that in the past
many if not most of the larger valleys were occupied by ice. This
fact has been emphasized by Mendenhall in describing part of this
region, for he states that much of the topography and stream align-
ments are of the confused types that result from ice work.

Several lakes form notable features in this province. The largest
of these is Walker Lake, which is about 14 miles long and from 1 to
2 miles wide, and is hemmed in by rugged mountains except at its
south end. Near by is Nutuvukti Lake, much smaller than Walker
Lake but similarly situated. These lakes are probably of the same
general origin as Selby Lake, in the more western part of the valley,
already described and illustrated, and the several other mapped
lakes in the neighborhood. Of an entirely different character is
Norutak Lake, south of the Kobuk. It occupies a broad widely
open ‘lowland that is reported to extend uninterruptedly between
the Kobuk and the tributaries of the Koyukuk.

The following description by Mendenhall* of the country around
the head of Walker Lake furnishes a general idea of the topography
of the mountain province as a whole:

The lake is bordered on both sides by precipitous mountains which rise to heights
of 3,000 or 4,000 feet. Southeast of it, toward the mouth of Reed River, the country
becomes broken, the hills, which are from 1,000 to 4,000 feetin height being separated
by broad passes, which are often not much above the general level of the streams.

As these mountains form the divide between Kobuk, Noatak,
and Alatna rivers, there will be occasion to describe some of the spe-
cific features noted in the other basins later. (See pp. 32-33, 36-38.)
For the present it will-suffice to point out that the peaks and ridges
are lofty and rugged with great differences in elevation, and are
undergoing erosion so fapidly that they preserve in few places any
evidence of an earlier topography. Bare rock crests and talus-

1 Mendenhall, W. C., Reconnaissance from Fort Hamlin to Kotzebue Sound, Alaska: Prof. Paper U. 8.
Geol. Survey No. 10, 1902 p. 25.



26 THE NOATAK-KOBUK REGION, ALASKA,

covered lower slopes dominate and are the characteristic features of
the landscape.
THE NOATAK BASIN.

The region adjacent to the Noatak may be divided into six more
or less topographically distinct parts. These, from the mouth up-
stream, are the coastal lowland, the Igichuk Hills, the Mission lowland,
the second highland, the Aniuk lowland, and the headwater moun-
tains. As was said of the Kobuk basin, it is probable that more
complete knowledge of the geography would necessitate modification
of these subdivisions, for they refer only to the region near the river
and not to the entire basin. For instance, probably all the moun-
tains form one main topographic unit in which the various lowlands
have been carved. Inasmuch, however, as the six provinces enumer-
ated above are the most striking features to the ordinary traveler
they will be adopted in the following description.

THE COASTAL LOWLAND.

The coastal lowland adjacent to the Noatak, as its name implies,
has low relief, at no place rising more than a few hundred feet above
the sea. It has the form and general characters of a coastal plain
and not those of a normal delta. In fact, the delta portion of the
Noatak above water, if the term delta is applied only to the part where
the river splits up into distributaries, is not more than about 2 miles
long. In this respect the Noatak differs in a marked manner from
the Kobuk. Lakes and marshes, it is true, occur in great numbers
on either side of the river for 10 miles above the mouth, but gravel
benches 50 feet or more in height extend as far south as the large
mapped island just above the first distributary to the west and are
not penodlca,lly overflowed.

The plain is composed mainly of sands and gravels, probably
of marine origin, which were deposited under water and then later
uplifted and partly dissected. The slopes from the sea toward the
next upstream province are rather gentle and in places no sharp
line of demarcation between the two can be drawn. Near the river
the upland is fairly well drained, but farther away the thawing of the
surface in the summer makes an almost untraversable morass.

The main river is about a mile wide and has a gentle current.
It is not much obstructed by islands or sand bars. At its mouth
it is so shallow that boats must follow the channel. No soundings
were made by the Survey party, but McLenegan’s map shows &
depth of 12 to 15 feet as far upstream as the big bend to the west near
the camp of August 26. Few tributaries enter the Noatak in this part
of its course and all of these are mere wet-weather streams, so
that its valley is very narrow.
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IGICHEUK HILLS,

The topographic feature called here the Igichuk Hills, is a high-
land area from 5 to 15 miles wide trending in general east-west, the
higher points of which rise to elevations of 1,500 to 2,000 feet. On
the east these hills join those south of the Squirrel River basin of the
Kobuk, which in turn are part of the general highland area called
by Stoney the Baird Mountains. To the west the Igichuk Hills
disappear as topographic features north of Cape Krusenstern. The
most remarkable feature of this range is that the Noatak cuts through
it in a narrow gorge. This lower gorge is 400 to 600 feet deep and is
so recent a feature that practically no flood plains have been devel-
oped and ragged limestone points jut into the river in fantastic
pinnacles. Benches along the hill slopes, the highest standing at an
elevation of 1,000 feet, have been formed by water-worn gravel and
sand. Above that elevation, however, the surface is mainly bare
rock, affording numerous easily identifiable landmarks. Plate IV, A4,
gives a typical view of the Igichuk Hills from the knob 2 miles
northeast of the camp of August 26, looking northwest. The Noatak,
just above the point where it enters the lower gorge, may be seen to
the left as a small white area. The gorge is between the low knobs
in the middle ground and the higher hill at the left of the picture.

This range of hills is so narrow and low that it affords no consid-
erable run-off, and consequently streams tributary to the Noatak
heading in it are short and small. The largest are Agashashok and
Igichuk rivers. The former, however, drains not only the northern
face of the Igichuk Hills, but also part of the region to the north and
will therefore be described later. Igichuk River enters the Noatak
from the east, a short distance below the camp of August 26. Owing
to the sluggishness of the current of the Noatak at this point the
Tgichuk has built a small delta. The stream is only 15 to 20 miles
long and its basin includes not-over 100 square miles.

MISSION LOWLAND.

The Mission lowland is a broad gravel-filled lowland bounded on
the south by the Igichuk Hills and on the east by the highlands called
by Stoney the Baird Mountains. The southwestern part of the prov-
ince stretches westward uninterruptedly to the Arctic Ocean. North-
east of this broad pass there are low hills, which are higher toward
the north and east and gradually converge toward the river, giving
rise to the second highland province. The lowland is about 50 miles
long from north to south and has an average width of about 20 miles.
The greater part of the region is only 200 to 600 feet above sea level
and has very low relief.

In the northern and central parts of this lowland the main river
occupies a strip of the valley floor about 2 miles wide, within which

-
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it is a network of anastomosing or braided streams, most of them
shallow and difficult to follow. Although the gradient of the river
is low, the volume of water is so great that the current is strong and
progress upstream can be made only by tracking. The banks are
low, rising only 5 to 15 feet above the water at normal stages of the
river. In the southern part of this lowland, below the camp of
.. August 22, the river is not split up but flows in a single channel for a
long distance along the northern flank of the Igichuk Hills. In this
part of its course the stream is deep and on the south side is bordered
by gravel bluffs from 50 to 150 feet above the river. A sounding
near the camp of August 23 gave a maximum depth of about 30 feet
and the width of the river at that place was 900 feet, but 2 miles
upstream its width was 2,200 feet.

The country back from the river is a plain covered with so many
lakes of all sizes and shapes that it has been possible to represent
them on the map only in conventional or diagrammatic manner.
These lakes have probably been formed by diverse processes, and,
although many are old, flood-plain lakes, most of them had some
other origin. Here and there rounded hills one-half mile in diameter
at the base rise 100 to 300 feet above the general surface of this plain.
They are symmetrical in shape and, although irregularly distributed
over the plain, suggest, when viewed from a distance, giant hay-
stacks. None of these was examined at close range, but they are
apparently gravel mounds similar to those near the mouth of the
Colville, described and illustrated by Schrader.!

Side streams that rise in the highlands bounding the Mission low-
land flow on steep gradients until they reach the plain, where they
lose velocity and meander across the flat in valleys so slightly incised
and so featureless that they are not recognizable at a distance. It is
uncertain where most of these streams join the Noatak, for many enter
sloughs. Even those that do join near the route traveled are likely
to be mistaken for sloughs. The largest tributary in this province is
the Agashashok, which empties into the Noatak from the east at the
extreme southeastern part of this Province. It heads far back in the
Baird Mountains and probably also receives a large amount of drain-
age from the west face of these hills. In the lower part of its course
it flows parallel to the Noatak until that river, swinging against the
Igichuk Hills, cuts out the lowland and permits the tributary stream
to enter. Numerous other streams rising on the western slopes of the
Baird Mountains are tributary to the Noatak. None of these, how-
ever, is large, and all are unnamed. From the northern slope of the
Igichuk Hills only a few short streams flow into the Noatak.

The Mulgrave Hills, which bound the lowland on the west and their
continuation to the north and east, are the source of several large

1 Schrader, F. C., Reconnaissance in northern Alaska in 1901: Prof. Paper U. 8. Geol. Survey No. 20,
1904, p. 94 and PL. XVI, B.
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streams. Of these the largest are Kelly River, which enters the .
Noatak about 8 miles in an air line above the camp of August 19, and
the Kugururok, which comes into the main stream a short distance
above the camp of August 18. Both these streams rise in the unex-
plored divide between the Noatak and the Arctic Ocean north of Point
Hope, and the heads of both are reported to afford low passes into
the northern drainage. The valley floors, even within the hills,
appear to be very broad and steep walled, and these rivers probably
extend northward for a considerable distance. Near the Noatak the
streams are much split up and it is difficult to form a just idea. of
their volume.

Plate IV, B, is a view in the northern part of the lowland province,
taken from a point on the south side of the river a short distance
.above the camp of August 19. Although the lowland is not so wide
here as it is farther south, the view illustrates the braided character
of the stream and the featureless plain bounded by mountains 2,000
to 3,000 feet high and 10 to 15 miles distant. At the extreme right
of the view the gap in the hills marks the valley of Kelly River.

THE SECOND HIGHLAND.

The second highland province is formed by the convergence of
the hills east and west of the Mission lowland. It extends from the
canyon of the Noatak above the camp of August 18 to Nimiuktuk
River at the camp of August 11, a distance of about 60 miles in an air
line. In this part of its course the Noatak is from one-quarter to one-
eighth of a mile wide. Although theriver has numerous rather abrupt
large bends it has no well-marked meanders and is in a relatively
youthful stage. Here and there, as, for instance, 5 or 10 miles below
the camp of August 11, it splits up into a number of braided streams,
but through most of the province it flows in a single channel. Gravel
terraces that stand 50 to 100 feet above the stream form prominent
features, and higher terraces, not so noticeable, also occur. The
Noatak has eroded a rather narrow steep-sided trench in these gravel
deposits. Bedrock outcrops at many places on both sides of the
valley, but although in some such places the current is swift there are
no dangerous falls or rapids.

The hills that flank the stream rise with steep slopes to elevations
of 2,000 to 3,000 feet above the river and as a rule have a rather sub-
dued topography. Plate V, 4, a view toward the west taken-from the
triangulation station near the camp of August 11, gives a general idea
of the eastern part of the second highland area, which is fairly typical
of the province as a whole. Most of the lakes in the foreground of
this picture lie 50 to 150 feet above the river and are not on the
present flood plain. a ~

Perhaps the most striking feature of this province is the canyon
that practically marks the beginning of this part of the valley. Plate
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V, B, a view taken from the low hills about 2 miles south of the camp
of August 14, shows the general topography of the canyon region. The
Noatak, flowing from right to left in the picture, turns abruptly from
the broadly open lowland north of the camp of August 14 and swings
south and west through the narrow rock-walled gorge in the middle.
ground. One large lake and numerous smaller ones occupy the old
more direct valley north of the canyon. Otlier views shown in this
report (see Pl. XI, p. 70) give glimpses within the canyon. The walls
rise precipitously 600 to 800 feet above the river and afford scarcely
foothold on either side. The water rushes so swiftly through the
canyon that a transverse wave reaching halfway across the river is
set up as the stream impinges on the bluffs, first on one side and then
on the other. In this constricted part of the river the water is deep.
During periods of heavy rain the stream above the canyon rises rapidly
but falls as quickly. McLenegan® notes that a shortdistance upstream
the water surface fell 8 feet in a single day and states that this rapid
fluctuation was one of the most noteworthy features. - There will be
occasion later (see pp. 93-94) to describe in more detail certain
of the features in the neighborhood of the canyon which throw light
upon its origin and also to describe the rocks exposed in the walls
(pp. 70, 110). o

Numerous side streams heading far back in the mountains to the
north enter the Noatak above the canyon. It was not possible to
determine definitely the position of the divide, but it appeared to
be nearer the river to the south than to the north. The largest of
the tributaries is the Nimiuktuk, or, as it is sometimes called, Indian
River. For more than 5 miles above its mouth this stream is split'up
into a network of channels, which are separated from one another
by low sandy islands. The western wall of the valley is marked by
prominent hills, but the eastern part for at least 10 miles above the
mouth of the river is a low rolling country not more than 400 to 600
feet above the stream. The depth of the valley floor below the
present flood plain, however, is not very great, as outcrops of bedrock
appear on both sides of the river for a mile or two above the mouth of
the stream.

ANIUK LOWLAND.

East of the camp of August 11 the hills forming the second highland
area recede from the river, and the last of the lowlands, here called
the Aniuk lowland, commences. This is a gravel-filled depression
about 75 miles long and 10 to 30 miles wide. In this part of its
course the river is from one-eighth to one-sixteenth of a mile in
width. There are many large angular bends in the general course

1 McLenegan, S. B., Exploration of the Noatak River, Alaska: Report of the cruise of the revenue-marine
steamer Corwin in the Arctic Ocean in the year 1885, p. 72, 1887,
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of the stream as well as numerous much smaller meanders. The
average width of the meandersis 1 to 2 miles, whereas the larger bends
measured in the same way have in places .a width of as much as
10 miles. The current has an average velocity of 2 to 3 miles an
hour. On the whole the stream offers no serious obstacles. to naviga-
tion by small boats except during periods of very low water, when
the numerous bowlders in the river bed cause dangerous rapids.

Plate VI, A, a view toward the south and east taken near the
camp of August 7, shows a typical part of the lowland. The most
prominent features in this picture are the broad, nearly level upland
and the meandering river. The river has incised its bed below the
general level of the upland and is more or less hemmed in between
steeply sloping gravel walls that rise to heights ranging from 50 to
200 feet. Flood plains alternate with cut banks and some abandoned
courses of the river are preserved as lakes. Many of the lakes seen
in the view, however, lie on gravel benches 50 feet or more above the
river and have had a more complex history. The upland, as is evi-
. dent from the view, is an almost featureless plain, except where low
rocky hills, like those shown in the center of the picture, here and there
rise above the gravels. Although the upland slopes downward from
the hills that bound the lowland on the north and south as well as
downward along the course of the stream, it gives a general impres-
sion of being essentially flat.

Numerous small streams rise in the low country near the Noatak.
The larger streams, however, rise in the distant mountains and flow
across the lowland in rather narrow trenches. The largest tributary
from the south, Cutler River, joins the Noatak near the middle of
this basin. The Cutler was called by Lieut. Stoney the Caribou, but -
this name was not published until after the other had been adopted.
It carries nearly one-half the volume carried by the main river above
that point and drains a large region between the Noatak and Kobuk.
A large tributary, the Aniuk, enters the Noatak from -the north;
This stream heads in the distant rugged hills that limit the lowland
to the north and probably receives most of the southward drainage
from those hills. Many of the tributary valleys of the Aniuk show
broadly open U-shaped cross sections in the mountains and were
probably once occupied by glaciers. A broad, low pass leads from the
Noatak by way of the lowland into the Colville basin, which drains
into the Arctic Ocean east of Point Barrow. This pass was probably
traversed by Howard, of the Stoney expedition, on his trip to the
Arctic Ocean. (Seep.14.) Thefarthest pointreached by McLenegan
was about 10 miles east of the mouth of the Aniuk. Aniuk River
was particularly notable because of the large amount of clear water
1t added to the Noatak,
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THE HEADWATER MOUNTAINS

The mountainous headwater province, which extends roughly for
about 75 miles east and west, is formed of the mountains that stand at
the headwaters of Kobuk and Alatna rivers. (See pp.25-26.) The
floor of the main valley gradually narrows from a lowland 2 miles
wide, in which the river meanders in a slightly incised trench, toward
the headwaters, where it is entirely occupied by the stream. Gravel
deposits here and there, the highest about 1,000 feet above the river,
cover the steep rock scarps that are elsewhere bare and prominent.
The rocky walls rise abruptly from the valley floor and have the trun-
cated appearance usually produced by glaciation.

In the higher hills there are small glaciers, probably the remnants of
larger ones. None of those seen was more than a mile or two long
and none of them extended below an elevation of 5,000 feet. In the
parts of the range that were not explored even larger glaciers may be
found. None of the side streams, however, showed marked turbidity,
such as is exhibited by streams that receive a large part of their water
from glaciers.

Many valleys heading in the divide between the Kobuk and Noatak
are reported to extend long distances and to afford passes by gla-
ciated cols from one basin to the other. Plate VI, B, a view up Ipmi-
luik River, which joins the Noatak a short distance above the camp
of August 1, shows a typical side valley and the general features of
the highland province. The steep slopes, the bare ragged crest lines,
and the broad main valley floor, with benches near the hills, are all
represented. Natives report that the Ipmiluik Valley affords an easy
route into the Kogoluktuk Valley of the Kobuk basin.

In the headwater mountain region there are passes into the Alatna
by way of the route used by the Survey and also by way of Lucky
Six Creek and Gull Pass. The pass used by the expedition of 1911
is about 1,000 feet above the Noatak and 8% miles in an air line from
that stream; the total distance from the head of canoe navigation
on the Noatak to boating water on the Alatna is about 11} miles,
so that this route is especially good for a canoe portage. Gull Pass
is about 1,000 feet higher, is much longer, and is far more difficult.
It was not surveyed, but.-the general topography- of this route was
seen from both the east and the west.

Opposite the mouth of Lucky Six Creek there is also a pass into
Reed River, of the Kobuk drainage, and another pass to the same
stream by way of the southern fork of the Noatak is reported. Both
of these are steep and difficult, but prospectors say horses can be
taken over them. A pass into Colville drainage, at the head of one of
the branches of Midas Creek, was also examined. The divide is about
8 miles distant from and 2,000 feet above the camp of August 2.
This route is feasible for a canoe portage, and the distance between

R -
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water deep enough to float canoes on the two streams is about-13

miles. This is possibly the Riley Pass traversed by Stoney on his

first trip to the Colville, but his map and descriptions do not make

this clear. : :
ALATNA RIVER BASIN.

EKOYUEKUK RIVER TO HELPMEJACK CREEEK.

The Alatna River valley has a general northwest to southeast
trend. It is about 140 miles in length and is rather narrow, as the
side-stream valleys are short. The basin comprises two rather dis-
tinet topographic provinces. The southern one, carved in relatively
weak rocks, has subdued topographic features; the other, carved in
resistant rocks, is characterized by rugged mountains.

In the southern province the valley floor is a wide gravel-filled
lowland in which the stream is incised but slightly and flows in sinu-
ous meanders that try the patience of the traveler upstream. From
this widely open, partly filled valley floor gentle slopes lead to the
surroundmg upland, which in few places rises more than 2,000 feet
above the river. In this part of its course, although the stream is
too swift to allow rapid progress 'to be made against it by rowing,
its gradient is less than 5 feet to the mile. Here and there rocks
outerop on the two sides of the river, but the ledges form no obstruc-
tion to boats. Shallow-draft river steamboats have ascended this
river as far as Helpmejack Creek, but only during periods of excep-
tionally high water. In 1911 a small river steamhoat was able to
get only about 40 miles before it was stopped by shallow water,
although that season was not particularly unfavorable.

The largest tributary of the Alatna in this part of its basin is
Siruk Creek, which enters from the west. This stream drains the
broadly open lowland that probably extends from the Alatna to
the Hogatza and thence by way of the Norutak Lake valley to the
Kobuk. This lowland is reported to be the main winter trail from
the lower Alatna Valley to the Kobuk. Other smaller streams also
are received by the main river, but few of them are more than 5 to 10
miles long and in their lower courses are seldom distinguishable from
sloughs of the Alatna.

HELPMEJACK CREEK TO HEAD.

Main stream.—The second topographic province extends from
near Helpmejack Creek northward as far as the region was explored.
In this province the river occupies a floor ranging in width from 13
miles in the southern part to only a few feet in the headward portion,
the maximum width of the stream itself being less than one-eighth
mile. As far as Nahtuk Creek the river runs in a very sinuous eourse
in a rather straight valley. -Distances measured between a series
of points along the course of stream in this stretch are at least three
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times as great as the distances in a straight line between the two
end points of the series. Above Nahtuk Creek the course of the
river becomes straighter, the current swifter, and the water shallower.

From Helpmejack Creek nearly to Twin Mountain Creek the floor
of the valley has gravel deposits, which form marked terraces where
the river has cut its bed a hundred feet or more into them. In this
part bedrock outcrops here and there but forms no serious obstruc-
tion to small boats. Good gravelly and sandy footing may usually
be found in normal stages of the river near the edge of the water.
The bed and shore of the river from Twin Mountain Creek to the
Nahtuk is formed of quicksand which makes traveling on shore
extremely difficult. Fortunately, as a result of this condition, the
river has a flatter gradient and consequently a slower current, so
that fair progress upstream may be made by rowing or with a favora-
ble wind by sailing. Above Nahtuk Creek firm sand and gravel,
rather coarser on the whole than the material farther downstream,
furnishes good traveling near the river. Still farther upstream the
river splits into numerous small streams, some of which are too small
to float even a light canoe. Between these places, however, there is
but a single stream furnishing ample water.

Above the mouth of the Unakserak the volume of the Alatna is-
so small that it may be crossed almost anywhere on the riffles without
going more than thigh deep. The slope increases so much that in
the 15 miles between the camps of July 20 and July 23 the fall is 700
feet, or an average of nearly 50 feet to the mile. In this part the
river flows in an almost uninterrupted succession of riffles. The
river, now diminished to a stream only a few feet in width, makes
many abrupt bends, abutting against rocky outcrops on either side
of the floor. Gravel terraces and rock-cut benches here and there
rise above the stream. On the whole the valley floor has a nearly
straight trend and is much wider than the stream channel.

. A general view of the upper part of the Alatna Valley, looking

northwest from the camp of July 23, is given in Plate VII, 4, which
shows Alatna River to the right, the low gravel terrace into which the
stream is cutting, the valley floor—which is very wide in proportion -
to the size of the stream—the characteristic slope of the valley walls,
and the rather straight and parallel direction of the junction between
the walls and the valley floor.

Side streams.—The side streams tributary to the Alatna are all
relatively short and have no considerable discharge.  Practically
none of these streams was explored to its headwaters, so that their
length can only be inferred by their relation to known basins and
by repdrts of prospectors.

Iniakuk River, with its tributary Malemute Creek, is the most
southern of the streams entering the Alatna from the east. It is in
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a measure parallel with the Alatna, but its eastern tributaries head

in the range west of John River. It is reported that relatively easy
" portages lead by way of these tributaries to Malemute and Sixtymile
rivers of the John River basin. There is also a low pass by way of
one of the western tributaries to Alatna River above Lake Takahula.
There will be occasion to refer again to this pass, which is pictur-
esquely known to the natives as Akabloouk, or “daylight through
the hills,” in describing the glacial features of the region. On its
western branch there is a lake several miles long.:

Above the Iniakuk only a few small streams enter the Alatna
until the Nahtuk is reached. This also comes in from the east, and
its eastern tributaries are reported to head in the same hills as the
western branches of the Iniakuk. Between the two there is reported
to be an easy pass. About 4 miles above the Nahtuk is the Pingaluk,
a small stream draining a triangular area between the Nahtuk and
the next upstream creek, the Kutuk.

The Kutuk is said to be longer than either the Nahtuk or the Pin-
galuk. It is the river that, according to the text, Stoney ascended
on his trip to Chandler Lake. According to his map, however, the
Unakserak, which is the next stream north, is represented as the one
he followed. Owing to this discrepancy, the fact that he traveled
35 miles to the head of the Kutuk does not definitely demonstrate
the geography. Natives report that the Kutuk heads against Col-
ville drainage, but it is believed that the portage by this route is tqo
long to be practicable for transporting boats from one stream to the
other.

From the west, a short distance below the mouth of the Kutuk, a
stream heading in glaciers was explored. Although of small size, this
stream heads in the highest hills of the region, from which probably
the Kobuk and Noatak rivers also receive some drainage. A pass
was reported to lead by way of this valley into the Kobuk and Noatak
valleys. A thorough search showed that this report, like much other
hearsay testimony, was untrue. Although it is probable, as has
already been pointed out, that the Noatak and Kobuk lie on the other
side, this divide is so nearly unscalable that almost any other route
would be preferable. Plate VII, B, shows the head portion of this
valley, and indicates not only the unfeasible character of this route
but also the general type of relief.

From the west several other unnamed streams enter the Alatna.
None of these require special mention here, as their general features
are indicated on the map (P1.I). Gull Creek, which joins the Alatna a
short distance above the camp of July 20, however, is important, as it
is reported to afford the first feasible portage into the Noatak. The
pass at the head of one of the branches leads into Lucky Six Creek,
of the Noatak. This route is a rather difficult one, and is not so well
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adapted for portaging boats as the pass used by the Survey. It is
reported to be about 1,000 feet higher than the more northern pass, ,
and descent on the west side is steep. Prospectors say that it was
named Gull Pass, for the first white man that crossed it.

The small gulch from the north joining the Alatna at the camp of July
20 is so small that it would not be worth mentioning, except for the
fact that it leads to Colville River and is apparently a much-traveled
route. Theair-line distancetothe Alatna-Colville divide from the camp
of July 20 is less than 5 miles and the country is not at all difficult to
traverse. Many indications near this place show that for a long time -
it has been the custom for natives to build their boats here for the
trip down the Alatna.

The upper and better pass from the Alatna to the Noatak is by the
gulch near the camp of July 23. This is occupied by little more than
a wet-weather stream, heading in a broadly opened saddle which has
an elevation of only 1,000 feet above the Alatna, and is not more
than 3 miles in an air line from that stream. Three small lakes occupy
the col, the smaller eastern one draining into the Alatna and the other
two into the Noatak.

Farther upstream no large tributaries are received by the Alatna.
About 12 miles above the camp of July 23 the river, which is little more
than a mountain creek, forks, one part draining the country to the
west and the other that to the north and northeast. Passes by
way of either of these forks probably lead to the Colville, and some
are undoubtedly low and may afford easy sledding routes; for boat
portages, however, they would be too long, as it is practically impos-
sible to ascend Alatna River, even during periods of high water, much
above the camp of July 23.

The highlands.—Attention has so far been directed mainly to the
lower parts of the basin—that is, to the valley floors of both the main
and the side streams. With these the traveler is most in contact;
but the valley walls, the ridges between streams, and the other parts
that here have been called the highlands, in addition to presenting
the greatest scenic interest, also occupy by far the larger part of the
region and therefore also warrant description. The most accurate
and complete information concerning these features is shown by the
topographic map (Pl. I). As this map shows all the details, it may be
supplemented by a general statement of the larger features of the
highland topography.

The slopes leading from the valley floors are steep in all parts
of the basin. In the smaller valleys these slopes in the mai nrepre-
sent the normal erosion of a recently carved stream valley. In the
larger valleys many of the slopes are oversteepened by glaciation.
Plate VII, A, a view in the upper Alatna Valley already described,
shows the slopes characteristic of the larger valleys and represents con-
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ditions that are by no means exceptional. Scaling the distances and
elevations from the map shows that many of the valley walls slope at
an angle of 30° or more. On streams such as the one shown in Plate
VII, B, where glacial oversteepening has been effective, the slopes in
places are practically vertical.

On the lower slopes the accumulation of detritus that has fallen
from the cliffs above or has been deposited by the agencies formerly
operative produces waste forms in accordance with the particu-
lar process by which they were formed. Higher up, the mantle of
débris becomes thinner, until on the steeper slopes exposures of bed-
rock dominate. In such places frost action and allied weathering
processes are abnormally active and constant disintegration of the
exposures is taking place, the material clattering down the steep
slopes until it finds lodgment on the gentler ones below.

The ridge tops that form the culmination of the valley walls rise
to elevations of 4,000 to 8,000 feet. When viewed from a distance
“there is a general accordance of summit level somewhat similar to
the features described by Schrader in the John River basin to the
east, but when examined in more detail at closer range the crests
differ considerably in elevation and seem to be undergoing such
rapid degradation that they nowhere preserve any considerable
area of an earlier topography. For this reason some hesitancy is
felt in accepting the interpretation of the origin of this feature
postulated by Schrader?® for the accordance of summit level in the
Endicott Mountains to the east. Although doubt is expressed as to
the interpretation, there is no question that all the peaks rise within
about 2,000 feet of the 5,500 feet assumed by Schrader as the eleva-
tion of his ‘‘Endicott Plateau’ from which the Endicott Mountains
are supposed to have been carved.

As the general trend of the bedrock structures is dominantly east
and west many of the ridges also show the same direction. There
is not, however, a decided difference in resistance to erosion between
the various kinds of rock, so that the trend is not strongly marked.
The granites, however, seem to be more resistant than the other
rocks, and the ridges where they occur are loftier than those formed
of schists and limestones. It is believed that this is mainly due to
the greater resistance, but it may also be due in part to the originally
higher uplift of the areas in which the granites occur. The most
rugged forms also occur in the granite areas. This fact also is capable
of antithetical explanations—first, that the granite on account of its
physical character erodes into these forms, and, second, that because
it makes the highest hills it was the place of the most intense glacia-
‘tion in the past and has therefore been most deeply eroded by this
agency. ‘

1 Schrader, F. C., A reconnaissance in northern Alaska across the Rocky Mountains: Prof. Paper U. 8,
Geol. Survey No. 20, 1004, p. 44.
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The tops of the lower ridges are largely made up of the materials
disintegrated through frost action, and this rubble affords good
footing, so that the best traveling is along the crests. The higher
ridges, however, are so interrupted by high peaks and low sags that
progress is impossible and one must resort to the lower slopes, where
a more level course may be selected.

" CLIMATE.
TEMPERATURE.

Instrumental records of the climatic elements of the Noatak-Kobuk
region, such as temperature and precipitation, cover only a short
period. The only station maintained by the Weather Bureau is at
Allakaket, on the Koyukuk at the mouth of Alatna River, and
observations there have been carried on only since 1908.

From the Allakaket station the following records of temperature
have been furnished by the Weather Bureau:

Mean temperatures at Allakaket.

For

Jan. | Feb. | Mar. | Apr. | May. |June.|July.| Aug. |Sept.| Oct. | Nov. | Dec. period.

op. | eF |°r

°F.|°F.|°F.{°F.|°F.|°F.|°F.|°F. | °F.| °F.
1908........... —20.4 [— 4.3 [-5.916.5[42.9|56.5|57.7|6L4[...... 10.6 |— 6.6 (— 6.7 17.4
1909. ... —38.1|—23.0 |~5.6 | 11.7 | 40.6 | 55.6 | 59.7 | 50.4-] 35.0 | 11.0 |—19.0 |—21.2 13.3
1910..... c..]—24.4 1—22.3 [—6.8 | 10.0 | 38.2 | 54.0 | 55.6 | 50.6 | 40.4 } 15.6 |— 8.2 |—23.5 14.9 -
1911, ..., —31.3 |— 1.4 |—9.6111.2140.7 | 59.5 | 60.8 | 51.8 | 43.7 | 29.6 |—12.1 {-19.2 18.6
Average....... —28.5 |—12.7 |—6.9 | 12.3.| 40.6 | 56.4 | 58.4 1 51.0 | 39.7 | 16.7 |—11.5 |—-17.6 16.5

In the above table the column at the right headed ‘‘For period”
has been computed by totaling the records given and dividing by the
number of months during which observations were made; thus, for
1908 the mean temperature for the period is the total of the mean
temperatures given divided by 11, as no record was available for
September. For the column of averages at the bottom of the table
a similar method has been followed for the different months. To
determine the average for the period, however, the horizontal column
of averages has been used and not the vertical column of ‘‘For
period.” Although the incompleteness of the record impairs the
accuracy of the result, the average mean temperature of the different
months and of the different years affords a clear idea of the general
temperature conditions at Allakaket.

During the winter of 1885-86 Stoney made a series of observations
at Fort Cosmos, on the Kobuk, a short distance north and about 120
miles west of Allakaket, and it is interesting to note that the average
mean temperature for the 12 months he was at this post was 15.5°,
which is remarkably close to that obtained at the mouth of the Alatna.
It seems certain, therefore, that these observations indicate closely
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the average temperature conditions for places about 500 feet above
the sea in this part of Alaska in latitude 67°. In applying these data
to the whole Noatak-Kobuk region, however, it should be pointed out
that they are probably too high. In the first place, the observations
were made at an elevation of about 500 feet, whereas much of the
region is above this elevation, and consequently the average tem-
perature is several degrees lower. In the second place, the region is
a degree or more north of the observation station and is therefore
probably colder.

An important feature of the climate is the distribution of low tem-
peratures throughout the year, and the following table of minimum
temperatures recorded at Allakaket during 1909 and 1910 and fur-
nished by the Weather Bureau is significant. It is evident from this
table that freezing temperatures may be expected any month through-

out the year.
Minimum temperatures at Allakaket, 1909-10.

Jan. | Feb. | Mar. | Apr. [May. |June.|July.| Aug. [ Sept.| Oct. | Nov. [ Deec.

°CF.|°F.|°F.|°F.|°F.|°F.|°F.|°F.|°F.|°F.|°F.[°F.
1909, .. —64 | —57 [ —41 | —26 15 34 35 23 0! —22| —61; —59
1910 .o ~70 | —70 | —51 | —34 4 32 33 24 4| —20| —34 | —64

In consequence of these low temperatures snow may be expected in
the hills at any time. According to Cantwell,* the hills in the central
part of the Kobuk Valley were snow covered on August 9, 1885.
McLenegan states that the Aniuk lowland was partly covered with
snow on August 1, 1885, and that the Igichuk Hills ‘‘ were covered with
a heavy fall of snow” on August 8.2 On July 14, 1910, freshly fallen
snow covered the higher hills between the Kobuk and Noatak, and
on July 20, 1910, the hills in the central part of the Kobuk Valley
were snow covered down to an elevation of 2,000 feet. In 1911 snow
covered the hills opposite the Alatna-Noatak portage on July 24 and
the hills east of the canyon of the Noatak on August 15, but the snow
disappeared after a few days.

Another effect of the temperature that has an important economic
bearing is the opening and closing of the streams. According to
Schrader,® ice was running in the Koyukuk at Peavey on September
20, 1898, and ice broke at the same place May 19, 1899. Stoney *
notes that ice had formed on lakes by September 13, 1885; on most of
the small streams by September 23; and along the Kobuk by the
25th. By October 18 the main river was frozen so that it could be

° 1Cantwell, J. C., Exploration of the Kowak River, Alaska; Report of cruise of revenue-marine steamer
Corwin in the Arctic Ocean in the year 1885, Washington, 1887, p. 47. .
2 McLenegan, S. B., Exploration of the Noatak River, Alaska; Report of cruise of revenue-marine steamer
Corwin in the Arctic Ocean in the year 1885, Washington, 1887, pp. 70~73.
8 Schrader, F. C., Twenty-first Ann. Rept. U. S. Geol. Survey, pt. 2, 1900, p. 459.
4 Stoney, G. M., Naval explorations in Alaska, p. 52.

©
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crossed. Freezing continued until in February the ice had a thick-
ness of 5% feet. On May 19, 1886, the ice along the banks of the
Kobuk began to crack, and by June 6 the river was free of ice. Joseph
Grinnell,! who spent the fall of 1898 and the spring of 1899 in the
central part of the Kobuk Valley, reports that on October 15 the river
was full of ice and that by October 21 the ice was a foot thick. In the
following spring the ice began to break on May 24, and by May 31
the river was free. No definite data were secured concerning the
time of the freezing or breaking up of the Noatak, but Mendenhall ?
states that it is reported to free itself ordinarily early in June.
Although the rivers break early in June, it is difficult to reach the
region from the United States much before the first of July. Ice in
the lakes at the head of the Yukon basin prevents the through pas-
senger boats from running until the middle of June. The last boat
down the Koyukuk usually leaves the head of that river by the first
week of September. Approach to the region by Bering Sea and the
Arctic Ocean can not be made even as early as by way of the Koyukuk,
for Kotzebue Sound usually does not open before the first week
orso of July. Stoney stated that in 1885 the ice remained in Hotham
Inlet as late as July 8. Grinnell ® notes that in 1898 it was impossible
to land at Cape Blossom before July 13 on account of the ice in
Kotzebue Sound, but in 1899 a channel through Hotham Inlet to the
_mission was open on July 1, and a boat that wintered near Chamisso
Island was able to reach Kotzebue on July 8.

PRECIPITATION.

At Allakaket a record of the precipitation since 1908 has been kept
by Weather Bureau observers and affords the only instrumental data
on the region.

Precipitation, in inches, at Allakaket, 1908 to 1911.

Jan. | Feb. | Mar.| Apr. | May. |June.|July.|Aug.| Sept. | Oct. | Nov. | Dec. | Total.

1908.......... 1.00}0.67 | 0.81{ 0.34 0.44 |0.3811.92|0.80 |....... 0.9810.78 | 1.85 9 97+
1909.......... A1) .12 .63 .46 .41 12.8111.35] .92)0.52 441 .63 1144
1910.......... 162 .15 .52 .53 .50 | 1.63]2.62}1.55] .82 501 .16 .28 10 88
1011 ......... .65 2051 .38 . ..iiifeuaaansd 2902241159 L4 .22 .38]1.04{ 10.25+
Average...... .84 .75 .58 44| 454 128203 [ 121 | 924] .53| .49 |1 10.67+

—
i

The total for the year and the average for the different months
have been computed in the same way as for the temperatures in the
table on page 38. The average for the entire period has been deter-_
mined by totaling the monthly averages. From this table it will be

1 Grinnell, Joseph, Gold hunting in Alaska, Chicago, 1901, pp. 79-34.

2 Mendenhall, W. C., Reconnaissance from Fort Hamlin to Kotzebue Sound, Alaska: Prof. Paper U. 8,
Geol. Survey No. 10, 1902, p. 54.

8 Grinnell, Joseph, op. cit., p. 13.
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seen that at the mouth of the Alatna there is a precipitation of 9 to 11
inches a year. In spite of this apparent aridity, so much of the pre-
cipitation comes in the summer that the tourist gains the impression
of a much wetter climate than is actually the case. It should be
stated, however, that the records of the Weather Bureau station at
Allakaket can not be applied to the entire region mdlscrlmmately )
Not only do the records cover too short a period, but it is a generally
‘recognized fact that highland areas receive more precipitation than
lower country. In the vicinity of Nome, where gages have been
installed both in the highlands and on the coast, the prempltatmn
has been from 50 to 250 per cent more in the h1gher than in the lower
region.

Some idea of the precipitation may also be gained by noninstru-
mental observations by travelers. An attempt was made to deter-
mine from McLenegan’s account of his trip the kind of weather he
experienced from July 2 to August 11, 1885. Although the state-
ments are not full enough for an accurate determination, it appears
that of the 40 days he was in the Noatak basin 15 were partly rainy,
During the 2% days that Lieut. Allen ! was in the Koyukuk region
in the same year, a summary of ]:us observations gives the following
facts:

Meteorologic notes of Lieut. Allen’s expedition in the Koyukuk region, 1885.

Nuk]tukyet Koyukuk

0 River to

Koyukuk | Yukon

* River. River.
U7 B A Y 7 18
Clear days. ...... 1 0
Fair days. ....... 0 5
Cloudy days. . P 6 13
RN Y QY8 e ettt it 3 6

In 1901 Schrader, on his expedition up John River, reported 11
partly rainy days in the 39 days he was in the region between the
mouth of the Alatna and the Koyukuk-Arctic Ocean divide.

Smith reported that, in 1910, of the 72 days he spent in the region
between the Koyukuk and the Kobuk and in the valley of the Kobuk
44 were partly rainy. From June 26 to September 1, 1911, a total
of 64 days, 37 were partly rainy. It should be noted, however, that
much of the rain came in slight showers, which did not last long. This
was particularly true in the lower part of the Alatna Valley, where
thunderstorms lasting an hour or so occurred almost every afternoon.

The folowing table gives the records of the snowfall observed at
Allakaket during the years 1908 to 1911, so far as they have been
furnished by the Weather Bureau:

1 Allen, H. T., Report of an expedition to the Copper, Tanana, and Koyukuk rivers in the Territory of
Alaska in the year 1885, 1887, p. 171.
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Snowfall (in inches) at Allakaket, 1908 to 1911.

Year. Jan.'| Feb. | Mar. | Apr. [ May. [ June.| July.| Aug. | Sept.| Oct. | Nov. | Dec.
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The snowfall, expressed in terms of its equivalent water, was in-
cluded in the table of precipitation given on page 40; and therefore the
figures given above should not be added to those stated in the other
table. A comparison of the snowfall with the total precipitation for
each month indicates that the snow is abnormally dry, for it takes
from 14 to 16 inches to make an inch of water, whereas the common
ratio is about 10 inches of snow to 1 of water. This fact is probably
explained by the low temperature, which reduces melting and thus
prevents the snow packing closely.

From the record at Allakaket it is evident that the annual snow-
fall is about 6 feet. This, like the rainfall, is probably less than in
the more mountainous parts, although prospectors rep8rt that in the
Alatna Valley above the Kutuk there is usually so little snow that
sledding is at times difficult. Early in June most of the snow on the
lowlands has disappeared, but the snow in the protected valleys in
the mountains lasts much later and has an important effect in sus-
taining the flow of the streams. Here and there, where the over-
flows during the winter have formed considerable thicknesses of ice
on the valley floors, the snow and ice may last almost throughout
the year. Masses of this sort were noted on July 22 in the upper
Alatna Valley at an elevation of 2,000 feet and bade fair to remain
throughout the season.

© POPULATION AND SETTLEMENTS.

WHITES.

There are only five settlements within the Noatak-Kobuk region.
These are Kotzebue, on the coast; Allakaket, on the Koyukuk; the
. Noatak mission, on Noatak River; and Shungnak and Kiana, in the
Kobuk basin. ’

The most important place is Kotzebue, on the long promontory
that separates Hotham Inlet from Kotzebue Sound. This place is
the seaport for the entire district, and is normally the home of a
missionary and family, three or four white traders, a few boatmen
and mechanics, and a number of native families. After the break-up
of the ice in the spring, however, missionaries, school-teachers, pros-
pectors, and traders, together with a great number of natives from
all the neighboring rivers, congregate for trading and fishing, in
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preparation for the coming winter, so that during July a thousand
people are camped for 2 or 3 miles along the beach or in the
town. Mail service from Nome is maintained by boat every 10 days
during the summer and by dog sledge once a month during the
winter. Travelers from Nome may reach Kotzebue by the gasoline
schooner which serves as the mail boat. The trip takes about three
days, as stops are made at way points, and the charges in 1911 were
$25 for each passenger and $20 a ton for freight.

As has already been stated, Kotzebue is shut off by ice from direct
communication with the outside world from the middle of September
to the first of July. Even during the open season large vessels from
the States can not approach nearer the town than Cape Blossom, an
unprotected bluff about 12 miles to the south, because the channel is
so narrow, crooked, and shallow that it is not navigable for boats
drawing over 6 feet. In consequence of the difficulty of approach,
therefore, most goods have to be reshipped, and this adds to the cost
of the freight. Supplies of good quality and in amounts to meet the
demand, however, can be obtained at the stores in Kotzebue at prices
but little in excess of the cost of the same in Seattle plus the freight
charges. '

The second most important settlement in the region is on the
Koyukuk at Allakaket and at Marsans. Although bearing two names,
these places are practically one; Allakaket is the site of the mission
of St. John in the Wilderness, directly opposite the mouth of the
Alatna, and Marsans is the trading post a mile downstream on the
west bank of the Koyukuk. Bergman, which used to be an impor-
tant town in the early days of the Koyukuk gold excitement, has now
been abandoned.

‘The mission is the home of a missionary, who is also the observer for
the Weather Bureau and the Government school-teacher, and around
it has gathered a native settlement. The number of natives varies
during the season, and few of them have built permanent houses but
live instead in tents. At Marsans there is only the storekeeper and
his family and a few natives. As this post had been but recently
installed, a complete stock of goods was not on hand. Prices, how-
ever, are reported to be reasonable and the quality of the articles
good. Communication is by boat during the short summer and by
an overland dog sledge route that reaches the Yukon near the mouth
of the Tanana during the winter. The post office is at Bettles, but
mail is also delivered en route. The nearest telegraph station is at
the Government post at Fort Gibbon. The first boat of the season
seldom reaches Allakaket much before July 1, and the last steamer
down the river leaves not later than the second week of September.

The Noatak mission is the third largest settlement in the region.
It is located on the west bank of the river, about 50 miles in an air

/'i\'
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line north of Kotzebue. The river at this place swings against a bluff
50 feet in height, and the settlement has been located on the upland.
Practically the only white people at the mission are the missionary,
his wife, and three children, but a native population of a score of
families has congregated there, and many of them have built per-
manent log cabins. The buildings of both the whites and the natives
are substantial and well made. A new schoolhouse was planned and
was probably completed before the winter of 1911.

On the Kobuk are two small settlements, Shungnak and Kiana.
Shungnak, which is near the site of Stoney’s headquarters at Fort
Cosmos, is a small settlement, consisting of a Friends’ mission, school-
house, store, and the usual native huts. Formerly it was the head-
quarters of the United States commissioner and recorder for the
Noatak-Kobuk precinct, but that office has been removed to Kiana.
The store carries only a small stock of supplies for local needs and
would not be able to supply a large district. Several prospectors live
within 3 to 15 miles of the town on the various‘creeks, but there are
not more than a dozen white people in an area of several thousand
square miles.

Kiana is a small settlement at the junction of Squirrel River and the
Kobuk. It started practically with the discovery of gold in the
vicinity in the fall of 1909, although a native village had been located
there previously. At the time the town was visited in August, 1910,
it consisted of about a score of log cabins, a store, and restaurant, and
had a native population comprising many families. It is understood,
however, that during the winter of 1910-11 two more stores were
opened, the recorder’s office was established, and several more Liouses
were built.

In addition to these larger settlements, prospectors’ cabins are
scattered here and there, most of them being unoccupied. The topo-
graphic map (Pl. I) shows the location of all the known cabins, but
there are probably others, so hidden or so remote from the route
traveled that they escaped notice. Many of the cabins are in good
repair and might afford shelter for travelers. The deserted cabins,
however, have been so thoroughly emptied that usually no supplies
or even cooking utensils can be found in them. The only isolated
cabins that were occupied at the time of the visit by the Survey geolo-
gist, except those near the settlements, were on Kutuk and Malemute
rivers, both in the Alatna River basin.

An estimate of the total white population of the Noatak-Kobuk
region was made incidental to the more direct objects of the expedi-
tions, and although little accuracy may be claimed it is fairly certain
that less than 250 white people reside within the basins of these
streams.



POPULATION AND SETTLEMENTS. 45

NATIVES.

Each of the larger settlements of whites has on its outskirts an
encampment of natives and these are at present the largest native
villages. Kotzebue is the largest town, and here natives from places
on the coast as far as Cape Espenberg and Point Hope and from Buck-
land, Selawik, Kobuk, and Noatak rivers meet to trade and fish,
returning to their homes in the fall. At Allakaket natives from the
Koyukuk and its branches congregate with those from the Kobuk and
the Colville.

At present there are almost no native settlements remote from the
villages of the whites. Here, and there are isolated huts or hunting
lodges used by one or more families, but these are not common.
Formerly, however, there were large native settlements in the more
remote parts. Stoney notes that on the Kutuk in the Alatna River
basin there was a settlement called Nimiuk (meaning cottonwood)
about 20 miles above the mouth.! Another settlement of the same
name was described by the same writer on the upper part of the
Noatak, probably near the camp of August 2 of the expedition of
1911. This was reported to consist of four huts occupied by about 30
natives and was the highest village on the Noatak. McLenegan does
not mention passing any occupied native villages in his trip up this
river, but states that ‘‘ the greater portion of the inhabitants reside near
the extreme headwaters of the river, to which place they repair on the
approach of winter * * *.  During the summer months they
wander up and down the river, spending much of the time in fishing
and providing for the needs of the coming winter.” 2

At the camp of August 7 several abandoned huts, most of which
had caved in, and boat frames and coverings showed that the site
had once been the home of a considerable native settlement. It
was evident, however, that the place had not been occupied for
many years except by passing natives. None of the coast natives
remembered any permanent settlement at this place, although its
location was well known because of the peculiar loop of the river
near there, which they called Okuk, meaning tongue. Farther down-
stream at several places sites of old native settlements were seen,
especially near the camp of August 18 and at the camp of August
23. Below the camp of August 19 natives were met almost every
day traveling in their skin boats homeward to the mission.

In the Kobuk Valley there are reports and indications of numer-
ous old settlements of natives, but at the present time outside of
the native villages at Shungnak (or Long Beach, as the native town

1 Stoney, G. M., Naval explorations in Alaska, Annapolis, 1900, p. 44.
2 McLenegan, S. B., Exploration of the Noatak River, Alaska; Report of cruise of the revenue-marine
steamer Corwin in the Arctic Ocean in the year 1885, Washington, 1887, p. 75.
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is called) and at Kiana there are only two that deserve mention,
Oksik and Kalla. The former is situated a short distance below
Squirrel River, near the place where the Kobuk divides into the
northern and middle channels. It is reported to be the largest town
in the lower part of the river, but at the time it was seen by the
writer most of the inhabitants were at Kotzebue. Kalla is about 7
miles above Shungnak and is the place where most of the salmon
fishing in the upper river is done. The natives from Shungnak con-
gregate there in August, but during the rest of the season it is prac-
tically deserted. o

* Of the old villages that are now abandoned, the settlement at the -
mouth of Pah River was probably one 6f the most important. Near
Stoney’s old camp a considerable settlement used to exist, but the
place, called Riley Camp, is now practically deserted except for one
or two families. Stoney mentions a village in the headwater region
of the Ambler, but nothing could be learned of its existence at the
present time. Scattered camps here and there along the river were
noted, but few of them indicated long occupancy by more than one
or two families.

In all the writer’s experiences with the natives he has been received
with the greatest cordiality, respect, and interest. The older men
did their utmost to impart their knowledge of the country and were
skillful in describing and depicting the region in which they had
traveled. Their ability to read topographic maps and their delight
in recognizing on our map regions that they had visited is extraordi-
nary. Physically the men are well developed and active; the younger
ones are interested in sports and games, of which they have quite a
number. The women are not so active and age early; this, however,
does not prevent their carrying babies on their backs and at the same
time ‘“‘mushing” the dogs when tracking, pulling oars when in
the boat, or cooking, fishing, and doing other work when in camp.
Mentally both sexes are alert and attentive, although their lack of
knowledge of English gives them on casual acquaintance an appear-
ance of stupidity.

The summer is a particularly unfavorable time to make an esti-
mate of the number of natives, as many are then away from home.
In 1901 Schrader estimated that thére were less than 200 natives in
the Koyukuk basin and of that number only a small part should be
assigned to the region covered by this report. Petrof,! in the cen-
sus of ¢880, gives the population of the Noatagamute (people of the
Noatak) villages inland on the Noatak River as 400, but McLene-
gan ? “places the number at 225, which it is-thought fully covers
the total population.”

1 Petrof, I., Tenth Census, vol. §, p. 2. 2 McLenegan, S. B., op. cit., pp. 75-76.
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The results obtained by the census of 1910 have not yet been
published in such form as to show the number of natives in the
different villages and drainage basins. According to the figures
available, the population of Kotzebue was 193, of Noatak village
121, and of Shungnak 210. Natives probably constitute at least
three-quarters of this number, and it is doubtful if more than a
hundred others live within the limits of the three basins treated in
this report. The census states that for the whole of Alaska the
density of population is one person to each 10 square miles of terri-
tory. If this figure is correct, it is probable that in northwestern
Alaska the ratio is not much over one person to 40 square miles of
territory.

ANIMALS AND VEGETATION.
ALATNA RIVER BASIN.

In the southern part of the Alatna basin few signs of game were
seen. The absence is probably due to the fact that the natives have
long hunted in this part and have gradually killed off the animals or
driven them into less accessible regions. In the fall, however, the
sloughs and ponds near the river are said to be fairly alive with ducks
and geese. Farther upstream game is more abundant and varied.
Around Lake Takahula ptarmigan were so numerous that they
might be relied on for food. At other places still farther upstream
ptarmigan were plentiful and were sufficiently large by the middle of
July to be eaten. All were rather wild and should be hunted with a
shotgun rather than with a rifle.. Toward the head of the river larger
game became more abundant. Sheep were found in the valley of
the small tributary from the west below the Kutuk, and prospectors
report that sheep are also plentiful in the hills at the head of the Kutuk
and Nahtuk. Other bands of sheep were seen in the hills around the
Noatak-Alatna divide and also east of Alatna River near the camp
of July 22. In July the females were not in good flesh, but at that
time the males are reported to be in their prime. Not many bears
were seen, but evidence of their presence was common. They are
reported to be mainly black; the only ones seen were of this color.
Mendenhall ! states that moose are known to the natives as far north
as Chandler Lake in the Colville drainage basin, but no moose nor
even signs of them were seen in the Alatna basin.

Fish are fairly abundant in the main stream and its tributaries.
Salmon are reported to be caught in considerable numbers in the
lower Alatna, but farther upstream grayling and whitefish are more
abundant. These fish are caught and dried by the natives and form
an important part of their winter’s food supply. Pike were shot

1 Mendenhall, W. C., Reconnaissance from Fort Hamlm to Kotzebue Sound, Alaska: Prof. Paper U.8
Geol. Survey No. 10, 1802, p. 56.



48 THE NOATAK-KOBUK REGION, ALASEA.

along the border of Lake Takahula as they were lying in the marsh
grass. Suckers were caught at several places but did not appear
to be very abundant. In Helpmejack Creek grayling were so numer
ous that they could be caught nearly as rapidly as the fly was dropped
into the water. It is also interesting to note that fish were very
abundant in -the lakes on the Alatna-Noatak divide at the camp of
July 25. It seemsimpossible that they could have reached the lakes
by swimming, as the streams in their upper part are extremely steep
and contain almost no water. It is believed that fish are sufficiently
abundant throughout most of the region so that they could be relied
on to furnish food for travelers and prospectors for a considerable
time.

The vegetation of the Alatna Valley is typically sub-Arctic and
Arcticinits character. Inthelowlands trees and bushes are plentiful,
but in the higher regions vegetation gradually disappears upslope,
until on the peaks and the crests of the ridges even grasses are prac-
tically absent. Spruceis found along the valley as far as the camp of
July 22, and its general distribution is graphically shown by figure 1.
In the southern part of the basin the trees average 10 to 12 inches in
diameter and extend up theslopes to an elevation of 2,000 to 2,500 feet,
but the diameter of the trees and the elevation of the upper border
of the forested zone gradually decrease northward until at the camp
of July 20 the diameter of the trees is only 6 to 8 inches and even
scattered trees do not extend more than 500 to 600 feet above the
river. The northern limit of trees is so sharply defined as to make a
decidedly abrupt break which seems to have been controlled by some
other factors than temperature and elevation.

The general appearance of the vegetation north of the region in
which spruce grows is fairly well indicated by Plate VII, 4, a view
looking north from the camp of July 23. Even willow and alder are
scarce, and camp sites must be carefully chosen in order to get suffi-
cient fuel for cooking. The same general kind of vegetation appears
farther downstream in the small tributary valleys and above the
belt of trees on the slopes of the main valley walls. In these treeless
areas numerous brilliantly colored flowers add much to the landscape;
for instance, near the camp of July 18 the eastern hillside for an area
of nearly 2 square miles was so ablaze with fireweed that the color

- attracted attention for many miles. Blueberries and cranberries
are also abundant in these open areas and form important additions
to the available local food supply.

Grass for stock is sufficiently abundant for traveling pack animals,
but the amount is niot enough to permit the permanent pasturage of
any considerable number. Schrader,* however, states that a horse is

1 Schrader, F. C., A reconnaissance in northern Alaska across the Rocky Mountains, along Koyukuk,
John, Anaktuvuk, and Colville rivers, and the Arctic coast to Cape Lisburne, in 1901: Prof, Paper U. 8,
Geol. Survey No. 20, 1904, p. 20.
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reported to have lived at large and secured his own forage during the
winter of 1902-3 on the north fork of Koyukuk River and Maddren *

says that in 1908 several horses wintered on the middle fork of the
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early frosts and the watery condition of most of the grass, feed for

Koyukuk and were in good condition in the spring. Owing to the
stock must be rather carefully sought.
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lower hill slopes and the horsetail grass (equisetum), which is found
in well-drained fertiie soils on bars or at the edges of open spaces, are
relished by horses and seem to be the best. Redtop grass is par-
ticularly abundant around old cabins and settlements, but although
it grows luxuriantly it does not seem to have the amount of nourish-
ment that the tougher, smaller, less abundant grasses possess.

NOATAK RIVER BASIN.

Game in the Noatak region is on the whole more abundant than
1t is in the Alatna Valley. Sheep are so numerous in the headwater
mountains that natives from places as far away as the Kobuk make
annual trips to them for their winter’s supply of meat. Near the
camp of August 1 four natives from the Kobuk were met on such a
hunting trip, and many sheep horns discarded by other hunting expe-
ditions were found along the banks of Twelvemile Creek. Ipmiluik,
the name of the river that joins the Noatak near the camp of August
1, means sheep, and refers to the fact that this is the route followed on
the journey from the Kobuk after sheep. On the hill opposite the
mouth of Twelvemile Creek, near the head of the Noatak, sheep
trails are so numerous that the zigzag lines can be seen for several
miles. Sheep were also obtained on the hill on the south side of the
river opposite the mouth of Midas Creek. Some indications of bear
were seen, but none of these animals were encountered. Wolverine
was seen in the valley of the creek leading to the Alatna-Noatak
portage. Fox, mink, and squirrel were also seen.

In the Aniuk lowland caribou are fairly numerous, and natives
from the lower part of the Noatak as well as from the Kobuk make
annual hunting trips to this part of the region. Early in August the
bucks are in prime condition and have been so little hunted that
with care they can be approached without alarming them. Fox,
marten, and wolves were numerous, judging from the tracks on the
sandy and muddy shores. Two cross-foxes were seen from the boat
at a distance of only 25 to 50 feet. Birds did not seem to be very
numerous, but the piles of ptarmigan bones around the many hawks’
nests that were examined indicated that there were many more than
we had suspected.

In the second highland and farther downstream caribou and sheep
are practically absent near the river; bears, however, are much
more numerous, and their trails can be found on almost every sand
bar. No bears were seen, but from the size of the footprints it is
judged that they are mostly the brown variety. In the mission
lowland both land and water birds are much more numerous.
Ptarmigan in flocks of 10 to 50 were found in the low country, and
ducks, geese, and cranes were commencing to flock for their migra-
tion and could be seen on the lakes and sloughs by the latter part of
August. Near the camp of August 23 birds were particularly plentiful,
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A flock of 35 crane was counted, and flocks of 50 or more geese were
by no means uncommon. In the river a short distance above this
camp and for a considerable distance below seal in great numbers
lay in the shallow water, looking at a distance like masses of sand.

The fish noted in the Noatak were in general the same as those in
the Alatna. Salmon form an important part of the local food supply,
and a few were seen on the drying frames at the native camp. They
were not very numerous, and it is believed that many of the natives
go to Kotzebue to catch their fish, as the farther the fish have trav-
eled in fresh water the poorer they are said to be. McLenegan?!
noted that near the eastern margin of the second highlands there
was a fishing village that was occupied only during the salmon run.
The members of the expedition of 1911 were able to shoot so much
fresh meat that they spent no time in fishing in any of the Noatak
streams. It is believed, however, that these streams, like most of
those in northern Alaska, have grayling and trout in sufficient num-
ber to be of considerable value to prospectors and travelers.

The greater part of the Noatak basin is timberless, and this will
make the development of the region difficult. The most eastern spruce
in the Noatak Valley, as shown in figure 1, is between the camps
of August 13 and 14. At this place trees 8 to 12 inches in diameter
appear along the well-drained banks of the river as a narrow fringe.
Farther downstream spruce may be found almost everywhere in
the immediate vicinity of the river to a point a short distance below
the camp of August 26, at the mouth, where it is again absent.
Over much of the swampy lowland back from the streams and on the
hill slopes timber is absent, even in the western part of the valley.
The large size and sturdy growth of the trees, even near the borders
of the unforested areas, is striking. Fully as large and vigorous
trees were seen within 15 miles of the extreme eastern limit of timber
as anywhere else in the region, although the place was fully as high,
as much exposed, and had a soil not differing radically from that of
the neighboring tracts. That the frozen condition of the soil is not
a dominating influence is shown by Plate XII, B, where a good stand
of spruce may be seen growing almost 1mmed1ately on top of clearice.

Although spruce or.other large trees are absent, some bushes large
enough for fuel grow even in the headwater portions of the valley.
Willow, alder, and poplar (cottonwood and balm of Gilead) were seen in
the valley above the camp of August 2, and farther downstream they
become more abundant and larger. In places the poplars are 6 inches
in diameter and 20 feet high. These bushes are used by the natives
on the upper river for frameworks for their huts. After the frame
has been woven and twisted together sods, old boat coverings, and
other. materials are placed on top and chinked with earth and moss
so as to form a serviceable shelter. In places fish nets are made from

1 McLenegan, 8. B., op. cit., p. 68,
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twisted fibers of willow, which is used by certain of the inland natives
for all purposes for which twine would ordinarily be employed.

Feed for stock is not abundant and frost comes so early that the
season during which animals can obtain sufficient forage is very short.
It is believed, however, that the supply is adequate for a few animals,
such as a Survey pack train traveling rather rapidly through the
country—but not suflicient to sustain the strength of the animals for
a long period. Reindeer moss is particularly abundant in the better-
drained lowland areas, especially those near Aniuk and Cutler rivers,
and on the hill slopes a short distance back from the coast. These hill
slopes have been used as the feeding ground for the herd of reindeer
introduced by the Government, which ranges between the mouth of
the Noatak and Cape Krusenstern.

Berries are generally plentiful in the lowland areas and form an
important part of the local food supply of both natives and whites.
Blueberries, cranberries, currants, and salmon berries are most abun-
dant and owing to the cold climate can be picked in the fall and kept
through the winter without deterioration.

KOBUK RIVER BASIN.

Throughout the greater part of the surveyed area near the Kobuk
game is not plentiful. Caribou have been reported in the region,
but none were seen by any of the Survey parties. There is, however,
a herd of reindeer in the vicinity of the Sheklukshuk Hills, and it
is possible that some of the stray deer have been mistaken for cari-
bou. Bears are practically the only large wild animals. Those seen
were black, but brown bears are said to be fairly numerous in the more
remote parts of the basin. Sheep may probably be found in the head-
water mountains, though the fact that the Kobuk natives make trips
to the head of the Noatak for their supply of this meat indicates that
these animals are not abundant nearer home. Moose are reported
to have been found in the Kobuk Valley in the early days, but no
signs of them were seen by Mendenhall or by the expedition of 1910.
Small animals, such as foxes, marten, mink, and lynx, used to be
fairly common but are yearly becoming scarcer. Muskrats are very
numerous in the delta portion of the river.

Ptarmigan, spruce hens, ducks, and geese are the birds most com-
monly hunted by prospectors, and it is said that they are still suffi-
ciently numerous to be relied on for food. The land birds are found
mainly in the Squirrel River to Reed River province, but the water
fowl are most abundant in the delta. Other birds are common
throughout the region. A fairly complete list of the birds observed
in this region has been prepared by Joseph Grinnell.!

1 Grinnell, Joseph, Birds of the Kotzebue Sound region, Alaska: Cooper Ornithological Club, California,
vol. 1, No. 1, 1900,
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Fish are abundant in almost all the streams. Salmon is the most
important as a food supply. These fish are particularly abundant as
far up as Lake Selby, and during the fishing season drying frames may
be seen at many places along the river. In the central part of the
Kobuk basin the main native fishing camp is at Kalla, near the mouth
of Kollyoksok Creek, a short distance above Shungnak. In addition
to salmon a large white fish, known to the natives as ‘““she,” is also
obtained in the Kobuk and in some of the larger lakes and is much
prized for food. Grayling can be found in almost all the side streams
and mountain brooks. Trout, probably the salmon trout, weighing
as much as 3 or 4 pounds, were caught near Shungnak and are
reported from many of the neighboring streams. Mendenhall *

" states that ‘“‘numbers of pike are caught, especially in the delta of
the Kobuk and in the sloughs of this and other streams, where there
is but little current and water plants flourish.”,

Timber is found mainly along the larger streams, and, as indicated
in figure 1, does not extend up the mountain slopes to elevations of
more than 2,000 feet in the eastern part of the basin, the upper limit
gradually decreasing in altitude toward the west. On the flats in
the central part of the basin trees are usually absent, except in scat-
tered clumps here and there where the upland is not too swampy.
In the lower part of the delta trees are absent. Spruce and birch
are the only trees that grow to sufficient size for lumber, and only
the spruce is large enough for cabin logs. Stoney ? notes that the
]argest spruce tree seen by him in the entire Kobuk Valley was near
Cosmos Creek. It measured 80 inches in circumference at the base
and 68 inches at a height of 6 feet above the ground and was 80 feet,
tall. This was an unusually large tree, however, and the average
spruce does not exceed a foot in diameter. The birches grow on the
low hillsides, except the prostrate variety, which occurs high on
the valley sides. Willows and alders are abundant throughout the
basin, except high on the ridges, and may be relied on as sources of
fuel where trees are absent.

Grasses for stock are found on the lower hill slopes and on the low-
lands. Mendenhall ® notes rye grass, blue grass or red top, and a
variety of bunch grass as the more usual species. The grasses flour-
ish, particularly in the neighborhood of old settlements and camps,
and quickly spring up in burned-over areas, but none of them seem
to stand frost well, for all appear to wither and lose their nutriment
as'soon as freezing nights begin. Even when t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>