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this part of northeast Alaska will continue indefinitely as the
habitat of a rich supply of game, and as the breeding ground of
migratory bird species important to all of North America. Thus
the region offers science probably the best opportunity of any
place in Alaska, if not in the whole of North America, for study-
ing the processes by which these and other Arctic wildlife species
maintain their numbers through the natural checks and balances of
climate, food supply, and predation.

VALUES FOR SCIENCE

Highly diverse scientific values of the Arctic are im-
portant to many fields of study. The unique values inherent in the
Arctic wilderness;rand the need for preserving them, have been
recognized by some for many years. The Navy's Arctic Research
Laboratory has sponsored many field research projects by several
hundred scientists from several dozen institutions. The scope and
diversity of current projects are significant. These include a
survey of tundra range for the protection of caribou, studies of
parasite transmitted from wild animals to man, systematic ;nd cyto-
taxonomic relationships of Arctic vascular plants; reciprocal re-
lationships between Arctic vegetation and its environment, the popu-
lation biology of Arctic land vertebrates, the ecology of lemmings,
ecology of isolated, undisturbed Arctic fish populations, the ecology
of Arctic crustacea, and the distribution of animal life by layers
in Arctic lakes. Other ecological study projects that suggest them-

selves are the ecology, species relationships, and management of the
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large trout of Schrader Lake and other Arctic lakes of the study
area, and the ecology of the moose, caribou, and Dall sheep in a
natural state.

An increasing number of these projects has been under-
taken in the northeast region of Alaska, in a portion of which our
project was undertaken. The whole field of cyclic population
fluctuations, so characteristic of the smaller animals in the Arctic,
can be studied here with no interference by agriculture or other
human activities. Such research possibilities are of outstanding
importance to various applied sciences such as game, fur and fish
management, to potential recreation use, and to human-survival
techniques. Ecologists recognize that research in an Arctic wilder-
ness area has special usefulness beyond the confines of the region
because the comparative simplicity of environmental factors in the
Arctic makes them easier to isolate and analyze.

Evidently there are but two life zones represented within
the area, the Arctic and Hudsonian, with most of the area being
within the Arctic zone. The northern limits of the wooded country
in the Firth and Mackenzie River valleys, and along the south slopes
of the Brooks Range, generally mark the separation between the two
zones in this Alaska-Yukon part of the Arctic.

In the fields of climatology and forest-ecology the region
offers special research opportunities, notably along the timberline
front of the gradually advancing forest. The Firth River valley is

unique among Arctic slope valleys of Alaska and adjoining Canada in
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that it contains an extensive spruce forest extending within a few
miles of the Arctic Ocean. Although this area is virtually unex-
plored by science, there appears to be a deep significance from the
standpoint of climatology in that within the region the Firth River
basin merges almost imperceptibly with the basins of the famous 0ld
Crow and Porcupine Rivers, the latter comprising probably the most
outstanding big-game and waterfowl habitat of the entire Northland.

Geologically, the region exemplifies glaciation and the
extensive changes in the landscape wrought subsequent to the glacial
period by erosion and stream channel evolution. In certain areas
sedimentary deposits, some of great age, have been tilted and folded
in a spectacular manner.

A scattering of geological studies have been carried on
in parts of the region over a period of about half a century, and
it has been prospected to a 1imited'degree for minerals. A section
is included within this report devoted to the geology of the Kongakut
River region.

Apparently, parts of the Arctic coast portion of the region
are receding at a rapid rate. Archaeological sites found lately
along the shore do not date back geyond the middle of the last cen-
tury. However, there are records of Eskimo life there and all along
the Arctic coast prior to the ages of any physical evidence found
recently in place. Dr. Henny.B. Collins, anthropologist with the
Smithsonian Institution, has fouﬁd that the "Dorset culture" Eskimo,

in his migration from the Bering Sea to Greenland, tarried at
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Cornwallis Island, some 1,500 miles north of Winnepeg, about 800
years ago. ﬂ

RECREAT JON POTENT JAL

During the course of the project, study was given to the
potentialities and limitations of the area to sustain visitation by
the public. Recreationists have already begun to enter this Arctic
outpost wilderness. Tales of big fish at Schrader and Peters Lakes
have brought increasing numbers of fishermen. As news of spectacular
trophies spreads, a steadily increasing use of the area seems certain.
There is now some danger that the fishing resources will soon be
depleted unless the rate of removal can be brought -into balance with
the rate of reproduction.

Hunting likewise is increasing. Now it is the pursuit of
the well-to-do sportsman, who goes farther and farther.afield for a
sure thing in big-game shooting, and the cost of an air expedition
into the Brooks Range limits somewhat the numbers. Until a very
few years ago there were no such expeditions. Now they are increas-
ing in numbers each season. Soon it will be necessary to decide
upon the best land-use polidies for all interests concerned in this
northland wilderness.

Air transportatidn into this uninhabited area so far has
been limited by the scarcity of natural landing areas such as lakes,
quiet stretches of river near an objective, or gravel bar or other
types of terrain sufficient in smoothness or length to accommodate

wheel-equipped planes. Even in the present absence of developed
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areas, refueling facilities, or weather reporting aid, a few Federal
agencies and private operators have established their own food and
fuel caches. By using collapsable boats and pianes, they are grad-
ually extending their activities deeper and deeper into the interior.
Even now it is possible, although expensive, to bring parties and
their boats into the heart of the wilderness, where they can be
supplied by air for the entire summer, if necessary.

In visualizing an increased use of the area by both scien-
tists and vacationists, some thought has been given to the probable
amount, type, and location of public use the area could sustain with
the least damage to its natural features, including its wildlife.
Permanent developments at intervals through the area do not seem
the answer. The objectives, whether scenic or wildlife, or scien-
tific search, are too scattered to be within reach of even a dozen
permanent base camps. Within the locale of such camps themselves
there are unusual construction difficulties of perma-frost, seasonal
flooding with resultant alluvial deposits, and the very real pos-
sibility that amy preselected site may be unreachable for lengthy
periods due to storms and too restricted visibility for flying.

Because the coastal area and the tundra flats between the
coast and the mountains are flat, often obscured by fog and, in
general, inhabited by less game than is to be found in the mountains,

they will be less of a lure to the "sight-seer" type of vacationist,

though no less a point of interest to the scientist or artist.




Until the present mode of airplane transportation is perhaps
some day followed by the individually-owned helicopter, the logical
steps to an increased visitation into the area would appear to be an
adaptation of those which now prevail in use of the High Sierra
country of California. The difference would be that here we are
talking of bush planes and portable boats instead cf riding horses
and pack trains. Both must start from some center:at which personal
belongings may be safely left, and where equipment needed in the
wilderness may be rented or purchased. In both cases, the parties
of visitors are ultimately so distributed throughout a vast country
so as not to "get in each others hair® or to bring such a concentra-
tion of visitors to a few spots that the wilderness they came to
enjoy is forever dissipated.

In the case of the Arctic area, flying weather has been
found to be much more dependable from the south or Yukon valley side.
This suggests that there could well be a base, perhaps closer to the
area than is Fort Yukon, at which people and supplies could arrive
in planes larger than the bush variety. Similarly, aviation gasoline
and supplies could be brought that faf by means more economical than
via the five-gallon cans that can be taken in by small planes.

From such a point, parties could be taken via small plane
to various areas within the wilderness, according to their scien-
tific or recreation interest. The filing of flight plans covering
this arrival and departure information already is in effect and is

mandaﬁony. It should be sufficient. Operators here would be
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responsible for their parties as packers are in the Service. There-
fore suggest the restrictions suggested here are unnecessary.
OUTLOOK

The trend toward greatly increased use of the Arctic is
already so unmistakable that the over-all ?icture and the needs can
be predicted with some degree of accuracy. It is hoped that in the
near future there may be formulated and put into effect some suit-
able means of protecting the area for research and appropriate
wilderness recreation. The genefal impoverishment of big-game popu-
lations can take place almost before the loss is perceived unless
conservation measures are made strong enough to keep pace with the
constantly increasing hunting, fishing and trapping demands.

In the absence of evidence thus far to the contrary, we
believe that the highly specialized natural resources of northeast
Alaska will make their greatest long-range economic returns from
wilderness use of a scope not possible elsewhere in our country.
Because the Alaska-Canadian border is but an arbitrary line through
the center of what is one great natural entity transcending national
boundaries, the water and wildlife resources, as elsewhere in North
America, move from one country into the other. The importance of
the area, and the matter of its status and preservation in the future,
become a problem of like importance to two neighboring peoples whose
futures in conservation, recreation, and economy are necessarily
bound closely together by geographical proximity. Further steps
toward designation and preservation of the area for scientific research
and wilderness recreation should include consultation and joint

action by scientists and official representatives of both countries.
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ARCHAEOLOGICAL SURVEY OF KONGAKUT -FIRTH RIVER AREA
A Summary of a Paper

by Alex Frank Ricciardelli

Objectives of Survey

Archaeological evidence which might indicate a trace of
man's migration from Asia into the New World was the object of a
one-man survey of the Kongakut-Firth River area of northern Alaska
during the summer of 1953.

If thespread of the earliest people from Bering Strait
to the Mackenzie valley took place along the Arctic coast, then
they would have had to pass very close to the area our party trav-
ersed in the summer of 1953. From the mouths of the Kongakut and
Firth Rivers, the mountains are not more than twenty miles away.

At these points the mountains would act to constrict into a narrow
passage any groups moving in the direction of the Mackenzie from
the west.

We have an even more substantial basis for assuming this
region to be significant in the early prehistory of America. On the
Utukok River, which flows on the north slope, there was found five
years ago a genuine Folsom point by a U. S. G. S. geologist.

Another recent development which throws some light on the
subject is the discovery of an early microlithic culture containing
burins, lamellar flakes and polyhedral cores at Cape Denbigh by J. L.

Giddings, Jr. This assemblage, called the Dembigh Flint Complex,
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also contained "points of blades, a form of 'Channeled scraper' . . .
and a single graver of the 'Folson' type . . ." (Giddings, 1951,
pP. 195). Points like the Yuma type, another form attributed to
early man, were also found. Material similar to the Denbigh Flint
Complex was found by William Irving at Anakbtuvuk Pass, in the Brooks
Range. However, there were no Folsom or Yuma-like artifacts re-
covered at this site. (Irving, 1953, p. 71) Ralph S. Solecki has
reported also the finding of lamellar flakes and polyhedral cores
on the Kukpowruk River of the North Slope. The possibility that
similar finds could be made in northeastern Alaska was encouraging
in the light of this material.

In 1952 Giddings published on the Arctic Woodland Culture
of the Kobuk River. We need merely to look at the map depicting
the northernmost extent of the forest in North America to see that
the Firth—Hiver area provides an environment similar to that
described for the culture of the Kobuk River. In this region of
western Canada stands of spruce trees can be found within eight
miles of the sea. There is good reason to believe that if a cultural
manifestation such as that described by Giddings has existed in amy'
other part of the Arctic, the Firth River area would be the place
to search for it.
Field Work

As collaborator with the National Park Service on a proj-
ect supported by the Service, the U. S. Geological Survey, the Arctic

Research Laboratory of the Office of Naval Research, and the Department

L3



Mancha Creek Cliffs

Cave,

Lower Kongakut River

.o Tent Ring,

ki

Es




of Anthropology of the University of Pennsylvania, the writer arrived
via various modes of air travel at the Joe Creek camp, from which

he operated from June 20 to July 2, exploring the divide that separates
the Kongakut and Firth River drainages, a mountainous area 2,000

feet above the sea at creek level and rising as much as 5,000 feet
higher.

Four caves within a few miles of the Joe Creek camp were
explored with the aid of Mr. Sumner, of the National Park Service.
A1l were difficult to reach, 100 to 800 feet above the floor of the
valley and situated above talus slopes made of sharp limestone frag-
ments. Ividence of the presence of man was negative.

Searches for archaeological evidence continued along creek
banks, old terraces, weathered ridges, among willows, at the con-
fluences of tributary streams and other spots relatively favorable
to human occupation were examined without disclosing a prehistoric
site, although gold prospectors' camps were occasionally observed.

July 2 to July 15 was spent at a camp established near
Mancha Creek, a mile from its confluence with the Firth River. A
cave some B8 miles distant was explored for human evidence and found
negative, except for the presence of spruce poles which, though un-
marked, presumably were put there by humans. Two additional caves
ﬁere examined and found sterile, save for bird and small animal bones.

The last part of the survey covered about LO air miles of
the Kongakut River. During this part of the trip, camp was moved

each four or five days, using boats for transportation. The river
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valley is out of the tree line and is surrounded by many peaks over
6,000 feet in elevation. July 16 to August 20 was spent on the
river, and its side canyons. Geologist Marvin Mangus and other
members of the party aided in the search for sites while exploring
the country for their own research data. Weathered spots on old
river terraces and high ridges were searched without success. Some
of the larger tributary valleys were also examined in the same
manner, again without the finding of any cultural material other
than that of the postcontact period.

Summary

The main part of the survey of the Kongakut took place in
the mountains. Due to the weather the party was unable to go as
far downstream as planned. As a result, the foothill and coastal .
sections were left unexamined. It is in this type of topography
that many sites have been reported for the western section of Arctic
Alaska. To a considerable extent a similar situation may be antici-
pated for this valley since the frequency of sites located increased
as the foothills were approached. Although small in size, this area
may yield the most information.

The Firth River should be more fully explored, especially
via careful ground contact. The actual area surveyed during the past
summer amounted to but a small fraction of the total length of the
river. The possibility of locating sites in this valley may be better
than in the Kongakut. Historical sources indicated that this was a

more common artery of travel to the interior than was the Kongakut.
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Geologic Reconnaissance of the Kongakut River Area
By M. D. Mangus

INTRODUCT ION

In 1952 the National Park Service and other agencies became
interested in a large wilderness area in northeastern Alaska. The
area is approximately 10,000 square miles, with suggested boundaries
beginning at Camden Bay south along the Katakturuk River to lat.
69° N.; then east to long. 144° 30' W.; south to lat. 68° N.; then
east to the Canadian International Boundary. As the first step in
the consideration of such a wilderness area, the National Park
Service proposed a reconnaissance field study of the region. fhe
U. S. Geological Survey was invited to participate in the geologic
aspects of this study.

Geologic investiéations in this wilderness area have been
very limited. E. deK. Leffingwell (U. S. Geol. Survey Prof. Paper
109, 1919) under pfivate funds studied the area between the Canning
and Okpilak Rivers in 1908-1L. A. G. Maddren (U. S. Geol. Survey
Bull. 520-K, p. 297-31l, 1911) was assigned to study the geology in
conjunction with the International Boundary Survey between Alaska
and Canada in 1911-12. J. B. Mertie, Jr., (U. S. Geol. Survey
Bull. 810-B, p. 87-139, 1927) made a reconnaissance survey along the
upper reaches of the East Fork of the Chandalar and Sheenjek Rivers.
In 1948, the area worked by Leffingwell between the Sadlerochit and
Okpilak Rivers was re-examined (U. 8. Geol. Survey Navy Oil Unit

Preliminary Report 20, 1948, unpublished), and in 1952 detailed
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geologic investigations were made in selected localities (U. S.
Geol. Survey Navy 0il Preliminary Report 42, 1952, unpublished) in
the wilderness area.

A revieW'of'the literature and notes from previous geologic
field studies was made by the author. From this information plus
the results of recent Geological Survey field’work in parts of the
region, it was possible to put together a sketchy geologic description
of the entire region. On the basis of this description and studies
of aerial photographs, it was suggested that a traverse of the
Rongakut River would provide the best rapid geologic reconnaissance
of the region. A reconnaissance traverse including provisions for
ecological and archeological studies was planned.

Geologic work was started on July 16, 1953, on the Kongakut
River approximately 65 miles south of the Arctic Ocean. In the time
allowed for the geologic traverse, a special effort was made to
observe and map all stratigraphic and structural data. This new
information will be integrated with previous geologic work in adjacent
areas. The following geologic summary, however, is based primarily

on the Kongakut River traverse.
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GEOLOGY

Northeastern Alaska can be divided into five physio-
graphic provinces as follows: Brooks Range, Arctic Foothills,
Arctic Coastal Plain, Southern Piedmont (the uplands on the south
side of the Brooks Range), and the Yukon Flats. The area discussed
is entirely within the Brooks Range province. The Brooks Range,
trending roughly west across northern Alaska, has been considered
both as a western extension of the Rocky Mountains and as a dis-
tinct mountain system. The Range is approximately 60 miles wide
along the 1lilst meridian, whereas along the 1L6th meridian it is
approximately 100 miles wide. It is made up of four rugged, glaciated
mountain groups, from west to east: Franklin, Romanzof, Davidson,
and British Mountains.

Geologically the mountains in the Kongakut River area--like
the rest of the Brooks Range--are formed almost entirely of west-
striking Paleozoic rocks. The rock structure of the area consists
of folds overturned northward, imbricate thrust plates, and some
north-striking tear and normal faults.

The rocks examined along the Kongakut River show the main

features of the strata to be as follows:

51



Stratigraphy of the Kongakut River Area

Approximate
Lra System Formation thickness Lithologic Character
(feet)
Permian Sadlerochit
sandstone 1,500 Interbedded dark gray-black
shales, siltstone, gray sand-
stone, with limestone lenses.
Appears to rest disconformably
on the Lisburne limestone.
Pennsylvanian Not recognized.
Lisburne 2, 8002 Medium-massive-bedded, medium-
limestone gray, medium-coarse-grained
cherty limestone, with some
minor calcareous shale.
Q Mississippian
%; Upper part 1501 Black clay ibale, sands?oge,
o of Noatak 1,200% arenac?ous imestones wit
= formation quartzite and pebble-cobble
conglomerates at the base,
Rests unconformably on the
Neruokpuk formation.
Upper (?) Neruokpuk 3,500 Intercalated maroon and olive-
Devonian formation green phyllite, gray-brown
upper part phyllite, thin-bedded dark-gray
chert, interbedded quartzite
schist and minor amounts of
light-gray, crystalline,
medium-bedded limestone.
Middle Neruokpuk 5,000% Predominantly heavy-bedded,
Devonian - Formation gray-green quartzite with
pre-Middle lower part intercalated gray-green
Silurian(?) phyllite.
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Both ultramafic and granitic igneous rocks were reported
to crop out in the area; but along the Kongakut River only ultramafic
rocks were found. These rocks show many flow characteristics and
are thought to have been extruded. The base of the lavas are
agglomerates of well-rounded mafic pebbles and cobbles, volcanic
bombs, and tuffaceous materials. The flows overlie the Neruokpuk
formation and the Lisburne limestone of Mississippian age.

In the Kongakut River area, the thick sequence of the
Neruokpuk formation is tentatively divided into two lithologic units:
a lower unit, thought to be pre-Middle Silurian to Middle Devonian;
and an upper unit, thought to be Upper(?) Devonian. The Neruokpuk
formation is believed to have been faulted and folded before the
deposition of the upper part of the Noatak formation in early
Mississippian time. The age in which these early structures were
formed in the Neruokpuk formation is not known. However, earlier
geologists postulated that foldihg to the southwest occurred during
Late Silurian or Early Devonian time, because of the absence of
Lower Devonian rocks.

In all localities examined, the upper part of the Noatak
formation rests unconformably on the Neruokpuk formation. In the
central Brooks Range, 5,000 to 6,000 feet of quartzite and conglom-
erate of the lower part of the Noatak formation were deposited
during Late(?) Devonian time. The absence of the lower part of the
Noatak in the eastern Brooks Range area suggests that a Late

Devonian uplift took place in that area.
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The great thickness of the Lisburne limestone of Missis-
sippian age tends to show a more uniform rate of subsidence during
the time of its deposition.

Because of the absence of Pennsylvanian rocks in the
area, the Sadlerochit sandstone of Permian age is thought to be
disconformable on the Lisburne limestone; an erosional surface was
probably formed in the eastern Brooks Range.

The prominent east-trending structures in the Kongakut
River area and the deformed Triassic, Jurassic, Cretaceous, and
Tertiary rocks in adjacent areas suggest orogenies as late as
Tertiary time.

Uplift and erosion by streams and glaciers in Quaternary
time are the latest geologic developments in the area. Quaternary
sediments may be séparated into two types, both on the age and kind
of deposits. The older deposits are products of glacial erosion,
probably of Pleistocene age, whereas the younger deposits are talus
slides along the mountain slopes, and sand and gravel deposits
along the streams, formed both from the partial reworking of
glacial deposits.

During maximum glaciation--which probably was during
Pleistocene time--ice covered most of the Brooks Range; piedmont v
glaciers extended north and south, and at many of their extremi-
ties formed valley glaciers probably of Alpine type.

Many of the higher peaks of the northeastern Brooks

Range are covered with ice and snow. Along the Kongakut River,
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Mt. Greenough is the only ice-clad peak; its two small cirque
glaciers appear to be receding slowly. The Kongakut River valley,
like most of the stream valleys in this eastern area, is U-shaped.

Thick deposits of aufeis--called "glaciers" and "flood
ice" by the miners and natives--are formed over the Kongakut River
in numerous localities. These ice deposits are formed by overflows
of water running all winter that freeze and build up from several
feet to about 15 feet and cover 3 to 6 square miles. These aufeis
fields are more or less seasonal, and their size depends on the
amount of water overflow and temperature. Many of these ice fields
last well into the summer and some are perennial.

Intrusive igneous rocks, which are commonly associated
with metalliferous deposits, are scarce in the eastern Brooks Range
area. The only known sizeable intrusive igneous masses are the
granites in the vicinities of Ammerman Mountain and the Okpilak
River. No mineral deposits have been reported from Ammerman Mountain,
but radio-active biotite with associated minerals has been found in
the granites near the Okpilak River. (U. S. Geol. Survey Navy 0il
Unit Prelim. Rept. 20, 1948). After a radioactivity study of these
granites, it was suggested that they could possibly be a source of
high grade deposits of uranium, (U. S. Geol. Survey Circular 185,
1952) and further investigation was recommended.

Galena has been found in thg vicinity of Bear Mountain
on the Coleen River and the deposit was examined by Mr. R. M.

Chapman of the U. S. Geological Survey in July of 1953.
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Small amounts of gold have been reported found in the
area, but the author found no traces of gold on the Kongakut
River.

Since the Kongakut River area lies entirely within the
structurally complex Brooks Range Province, it is quite doubtful
that petroleum deposits are present, but it is very possible that
good stratigraphic and structural petroleum traps may be present
in the less folded Mesozoic sedimentary rocks north and west in
the coastal plain area between the Aichillik and Canning Rivers.

The information now available from limited geologic
investigations in this region, including the reconnaissance traverse
of the Kongakut River, are not adequate for a more complete evalua-

tion of the mineral resources.
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