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The Arctic Lowland is th:t part of Alaska between the north front
of the Brooks Range and the Arctic Ocean (Fig. 1l). This is a wedge
shaped area about 200 miles wide at the widest point that narxrows to
less than 15 mliles at the Canadian border. This is the “"Baxren Ground,"
a frozen tundra region that slopes gently to the Axctic Ocean. The
entire region is within the zone of continuous permafrost, which means
that the soll and rock are permanantly frozen to a depth of several
hundred feet; it is only the surface layer that thaws and supports life
during the brief surmer. This tundra region, although similar to parts
of Siberia and northern Canada, is unigue under the American flag and
consequently is of spec¢ial interest as the site of natural landmarks
where people can study and obsexrve the landforms as they develop in an
Arctic enviranment.

Alaska along with the rest of United States lends itself to a
division into major physiographic provinces. These are large areas where
the agencies of erosion interact uniformly with the surficial materials,
bedrock, and bedrock structures to produce a charactexistic landscape.
The first general subdivision of Alaska into physiographic prxovinces was
made by Fenneman (1928). At that time much of Alaska was still unmapped
and only the broad outline of the topographic features werc known. B
more up-to-date physiographic classification was prepared by Wahrhaftig
(Physiogyaphic divisions of Alaska) in 1965. The boundary between the
Arctic Lowland and the Broocks Range used in thils report (Fig. 1) is the
one established by Wahrhaftiqg, with slight modification near the west
coast. Two maln sections are recognized in the Arctic Lowlands; the

Arctic Coastal Plain on the north and the Arctic Foothills on the south.
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The ancestral Brooks Range started to form about 150 million years
ago during Late Jurassic time. The mountain-building movements were
gentle at first, but the intensity increased over a period of about
45 million years culminating about 105 million years ago. Most of the
folding and faulting probably took no more than 5 million years during a
part of the Early Cretaceous for which no record has been preserved in
ncrthern Alaska. While the ancestral Brooks Range was gradually being
uplifted the ancient landmass to the north was dropped beneath the sea.
Mid- and Late Cretaceous rocks were deposited over this old mountain
system forming structural trxaps that hecld much of the petrocleum being
produced in northexn Alaska. Deep structural basing formed adjacent to
the ancestral Brooks Range at the same time and these were filled
primarily with shale of Early Cretaceous age that now form the broad
valleys in the southern part of the Arctic Lowland.

For 35 million years during Mid- and Late Cretaceous time the 2rctic
Lowland was alternately downwarped beneath the sea and uplifted above
sea level. Rivers flowing out of the ancestral Brooks Range immediately
started to £i11 the basins formed by the marine transgressions. B2s
deltas formed near the mouth of the rivers they were covered with coal
swamps that have left their record in the numerous coal beds found in
parts of the Lowland. The rocks record five major transgressions and
regressions of the sea across the area during this period of time.
Volcanoes were active south of the Brooks Range and left their record
as ash beds in the rocks of the region. During this part of the
Cretaceous 10,000 to 15,000 feet of sediments accumulated in the Arctic
Lowland. The removal of this vast amount of material from the Brooks

Range reduced it to an area of low relief.



modified since. The effects of the Ice Age are readily apparent on the
lowland, not only in the numexocus glacial deposgits but, also, in the
apundant permafrost features. The permafrost is a relic of the Ice Age
along with the abundant bones of the mammoth, mastodon, bison, and musk ox.
Theme Analysis

Any region contains an infinite number of landscape forms, but with
man's passion to categorize and classify his physical environment this
number is reduced to workable proportions. The Wational Park Service

has developed a theme analysizs system to classify the various types of



Subthemes: Raised coastal plain, alluvial fan plain,
alluvial terrace plain
Theme 2. Seashores and Islands
Subthemes: Wave-cut cliffs, drowned coasts, estuaries and
lagoons, spits and offshore bars, islands, raised beaches
Theme 3. River Systems
Subthemes: Braided channels, aufeis fields, oxbow lakes and

meander scrolls, beaded streams, stream piracy
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Theme 4. Lakes and Lake Shores
Subthemes: Oriented, thermokarst, glacial, drained or
filled
Theme 5. Permafrost Landforms
Subthemes: Pingos, pelygons, relict ice wedges, solifluction
lobes, altiplanation terraces
Theme 6. Work of Glaciers
Subthemes: Morainal features, glacial lake deposits,
periglacial stream channels
Thema 7. Cuestas and Hogbacks
Theme 8. Sculpture of the Land
Subthemes: Buttes, gorges, erosional remnants
Theme 9. Movement of the Farth's Crust
Subthemes: Folds, faults, unconformities, erosicn surfaces

Theme 10. Springs

Fossils found in the rocks are an extremely important element of any
geologic investigation. The lifeforms found in two similarly appearing
rock units can tell us if they are actually the same, or that one may be
many millions of years older or younger than the other. For it is through
these lifeforms that we can trace the biclogic evolutionary development
of 1ife on earth. Consequently, themes dealing with the history of
lifeforms arxe essentially chronologic elements relating to this
evolutionary development. Links in the chain of evolutionary development
are based on faunal assemblages, or groups of fossils, rather than a
single fossil form,

The Hational Park Serxvice theme analysis for the History of Lifeforms

takes into consideration the major changes in the develcpment of life on

11



earth. The broad stages of biologic development used in this analysis
are as follows:
Theme 1. The Morning of Life (Precambrian time)
Theme 2., The Age of Primitive Invertebrates (Cambrian, Ordovician,
Early Silurian)
Theme 3. The Rise of Vertebrates and the First Forests (Late Silurian
and Devonian)
Theme 4. The Great Development of Laéd Life and Changes in Marine
Life (Mississippian, Pennsylvanian, Permian, and Triassic)
Theme 5. The Age of Reptiles (Permian, Triassic, Jurassic, and
Cretaceous)
Theme 6. The Emerging Dominance of Animals (Paleocene and Eccene)
Theme 7. The Golden Age of Animals (Oligocane, Miocene, Pliocene,

and Pleisgtocene)

Theme 8. The Age of Man (Pleistccene and Holocene)

The Arctic Lowland has an exceptional fine record of part of this
evolutionary chain of 1life, but the record is by no means complete and
gome of the intervals are not of the caliber to warrant recommendation
as National Natural Landmarks. In order to keep the Arctic Lowland themes
in their proper time reference the National Park Service numbering system
willl be used. The themes that are relevant are as follows:

Group II. Lifeforms
Theme 4. The Great Development of Land Life and Changes in
Marine Life
Theme 5. The Bge of Reptiles
‘Theme 7. The Golden Age of Animals

Theme 8. The Age of Man

12



Figure 2 in pocket.
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particularly those on the coastal plain, «ill have little of scenic interest
for the average tourist. The spatial reguirements for the sites varies
considerably. For example, one gmall lake cannot be considered as adequate
representation of the thousands of oriented lakes on the coastal plain,

With all these factors considered, the following sites are recommended
for inclusion in the Registry of WNational Natural Landmarks (Fig. 3). Each
site has a distinctive code symbol consisting of a Roman numeral followed
by Arabic numerals 1 through 80. Lifefoxrm sites are identified by the
Roman numeral II and subsequent Arabic numerals.

A quadrangle index map for the Arctic Lowland (Fig. 4) is presented
here in order to facilitate the locating of sites. This figure shows, also,
the method of identification used for 1:63,360 maps in Alaska. Individual
1:63,360 maps are not named as they are in mainland United States, instead

2 letter and number code is used.

1
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ARCTIC LOWLANDS

NATURAL AREAS FOR LANDMARK CON
LANDFORMS

Theme: Plains-Plateaus-Mesas

Locality

Landform

Barrow Plains
Barrow Quad.

Putuligayuk Plains,
Sagavanirktok Quad.

Clarence Fan Plain,
Demarcation Point Quad.

Foggy Island Bay,
Beechey Point Quad.

Meade River Plains,
Meade River Quad.

Angun Plains,
Demarcation Point Quad.

Epizetka Plains,
Point Lay Quad.

Staines Plains,
Mt. Michelson Quad.

Kongakut Fan Plain,
Demarcation Point Quad.

Franklin Bluffs,
Sagavanirktok Quad.

Raised coastal plain, seas
islands, permafrost

Plains, lakes and lakeshor
permafrost

Alluvial fan plain, river
systems, permafrost

Raised coastal plain, perm
lakes and lakeshores, se
seashores

Raised coastal plain and b
permafrost, lakes and la
eolian

Alluvial terrace plain, ri
system

Raised coastal plain, sea .
shores, permafrost

Alluvial terrace plain, ri
systems

Alluvial fan plain, river .

Gravel pediment plateau



Locality

Landform

White Hills,
Sagavanirktok Quad.

Katakturuk Plateau,
Mt. Michelson Quad.

Igloo Mountain,
De Long Mountains Quad.

Hatbox Mesa,
Chandler Lake Quad.

Ignek Mesa,
Mt. Michelson Quad.

Poko Mountain,
De Long Mountains Quad.

Ayiyak Mesa,
Chandler Lake Quad.

Outpost Mountain,
Umiat Quad.

Gravel pediment and bedroc

Bedrock plateau, movement
crust

Mesa, movement of earth's

Mesa, movement of earth's

age of reptiles

Mesa, movement of earth's
age of reptiles

Mesa, movement of earth's

Mesa

Mesa, movement of the eart
crust, age of reptiles

Theme: Seashores and Islands

Icy Cape-Kasegaluk Lagoon,
Wainwright Quad.

Cape Lisburne,
Pt. Hope guad.

Flaxman Island,
Flaxman Island Quad.

Point Hope,
Pt. Hope Quad.

Spit, offshore bar, lagoon

Wave-cut cliffs, movement
crust, changes in marine

Island, eolian

Spit, lagoon, permafrost,
river system



Locality

Landfoxm

Land status

Icy Reef-Beaufort Lagoon,
Demarcation Point Quad.

Kasegaluk Lagoon,
Po{nt Lay Quad.

Wainwright Inlet-Kuk River,
Wainwright Quad.

Walakpa Bay,
Barrow Quad.

Point Barrow-Nuwuk Spit,
Barrow Quad.

Demaxcation Bay,
Demarcation Point Quad.

Plover Islands,
Baxxow Quad.

Admiralty Bay,
Teshekpuk Quad.

Offshore bar, lagoon, river system,
permafrost, eolian

Offshore bar and lagoon

Estuary, lagoon, offshore bar, river
system, permafrost -

Estuary, permafrast, plains

Spit, island, lagoon
Spit, lagoon, permafrost, raised
coastal plain

Islands

Estuary, islands

BArctic National wildlife Range

Native village Deficiency area

Naval Petroleum Reserve No. 4,
native village withdrawal

Naval Petroleum Reserve WNo. 4,
native village withdrawal

Naval Petroleum Reserve No. 4,
native village withdrawal

Arctic National Wildlife Range
Naval Petroleum Reserve No. 4,
native village withdrawal

Naval Petroleum Reserve No. 4

Thame: River Systems

Sagavanirktok River,
Sagavanirktok Quad,

Ikpikpuk River,
Teshekpuk Quad.

Colville Delta
Rarrison Bay Quad.

Braided channel

Braided channel, oxbow lake, meander
scrolls, eolian, lakes and lake-
shores

Deltas, seashores and islands, lakes
and lakeshores, eolian

Utility corridor

Naval Petroleum Reserve No. 4

Naval Petroleum Reserve No. 4,
native village withdrawal,
State Selection pending



Locality

Landform

Land status

Ivishak-Saviukviayak,
Sagavanirktek Quad.

Kukpowruk River,
Point Lay Quad.

Meade River,
Meade River Quad.

Echocoka River,
Sagavanirktok Quad.

dwuna River,
Lookout Ridge Quad.

Aufeis field, braided channel

Entrenched meanders, movement of the
earth's crust

Oxbow lakes, meander scrolla, eollan,
permafrost, lakes and lakeshores,
plains

aufeis field, springs

Entrenched meanders, movement of
earth's crust

Native Regional Deficiency area

Native Regional Deficiency area

Naval Petroleum Reserve No. 4,
native village withdrawal

Mative Regicnal Deficiency area

Naval Petrcleum Reserxve No., 4

Theme: Lakes and Lakeshores

Takrak Lakes,
Meade River and Wainwright Quads.

Teshekpuk Lake,
Teshekpuk Quad.

Lake Peters—-Lake Schrader,
Mt. Michelson Quad.

Pik Dunes,
Teshekpuk Quad.

Kurupa-Cascade Lake,
Killikx River Quad.

Topagoruk Lakes,
Teghekpuk Quad.

Shainin Lake,
Chandler Eake Quad.

Oriented, thermokarst, permafrost,
plains

Thermokarst, permafrost, plain

Glacial, work of glaciers,
movement of earth's crust

Drained, eolian, plains,
permafrost

Glacial, work of glaciers,
movement of earth's crust

Oriented, thermckarst, plains,
permafrost

Work of glaciers, movement of
earth's crust

Naval Petroleum Reserve No. 4

Naval Petroleum Reserve No, 4

Arctic Natlonal Wildlife Range

Naval Petroleum Reserve No. 4

Gates of the Arctic National
Park - proposed

Naval Petroleum Reserve No. 4

Gates of the Arctic National
Park - proposed, native village

withdrawal
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Locality

Landform

Land status

Fortress Mountain,
Chandler Lake Quad.

Atigun Gorge,
Philip Smith Mtns. Quad.

Kiruktagiak Notch,
Chandler Lake Quad.

Buttes, erosicnal remnants

Gorge, movement of the earth's
crust, changes in marine life,
age of reptiles

Erosional remnants

Gates of the Arctic Naticonal
Park - proposed

Utility corridor

Native Regional Deficiency axea,
Gates of the Arctic National
Park

Theme: Movement of the Earth's Crust

Cape Thompson-Crowbill Point
Point Hope Quad.

Cape Dyer-Kiliahlik Point
Point Hope Quad.

Umiat Mountain-Shivugak Bluff,
Umniat Quad.

Ninuluk Bluff,
Ikpikpuk River Quad.

Schrader Bluff,
Umiat Quad.

Ishukpak Bluff,
Umiat Quad.

NasauraXk Mountain,
Chandler Lake Quad.

Katakturuk Fold
Mt. Michelson Quad.

Folds, faults, sea cliffs,
sculpture of the land

Exosicon surface, fclds, seashores
and islands

Folds, unconformity, river system,
age of reptiles

Dneconformity, folds, fault

Fold, unconfoxmity

Fold, fault, river system

Fold, fault

Fold, fault, unconformity, devel-
opment of life orn earth

Proposed Chukchi National wildlife
Refuge

Native village withdrawal
Naval Petroleum Reserve No. 4,

Native Regional Deficiency
area

Gates ¢ the Arctic National
Park - proposed

Mative Regional Deficiency
area

MNaval Petroleum Reserve No. 4

Native village withdrawal

Arctic National Wildlife Range
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Themeé: Springs

Locality

Landform

Land status

Shublik Springs
Mt . Michelson Quad.

Sadlerochit Springs
Mt. Michelison Quad.

Simpson Seeps
Teshekpuk Quad.

Springs

Springs

Cil seep, permafrost, plains,
lakes and lakeshores

Arctic Naticnal Wildlife Range

Arctic National Wildlife Range

Naval Petroleum Reserve No. 4

LIFEFORMS

Theme: Changes in Marine Life

Fire Creek
Mt. Michelson Quad.

Migsissippian, Pennsylvanian,
Pexmian, Triassic, Jurassic,
movement of the earth's crust,
sculpture of the land

arctic National Wildlife Range

Theme: Age of Reptiles

Cutaway Creek
Howard Pass Quad.

Ignek Creek
Mt. Michelson Quad.

Black Island
Mt. Michelson Quad.

Triassic, movement of the earth's
crust

Triassic, movement of the earth's
cTust

Jurassic, river system

Naval Petroleum Reserve No. 4

Arctic National Wildlife Range

Arctic National Wildlife Range
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This Study

Aquatic Theme

Terrestrial Theme

Walakpa Bay

Point Barrow-Nuwuk Spit

Demarcation Bay

Plover Islands

Ikpikpuk River
Colville belta
Meade River

Echcoka River

Teshekpuk Lake
Lake Peters—-Lake Schrader
Pik Dunes

Kurupa-Cascade ILakes

Kadleroshilik Mound
Kadleroshilik River
Barrow-Brant Point

Toollk River Pingo Field

Qumalik River

Nuwuk Spit-Elson Lagoon

Plover Islands

Ikpikpuk River
Colville Delta
Central Meade River

Echooka Springs

Teshekpuk Lake

Pik Dunes

Kadleroshilik Mound

Barrow area

Ikplkpuk River

Northexn tip of Arctic
Coastal Plain

Lower Kongakut and
Firth Rivers

Central Ikpikpuk
Colville Delta

Meade River Dunes

Teshekpuk Lake

Pik pDunes

Xadleroshilik Mound

Barrow area

Kuparuk-Sagavanirktok
interfluve

Central Ikpikpuk River

Walakpa Mconument - ER

Pocint Barrow — ER

ANWR

Pt. Barrow-offshore islands -
ER

Colville Delta - ER

Echooka Springs and Balsam
Poplar Stand - ER

Teshekpuk Lake - £R

Neruokpuk Lakes - ER

Gates of the Arctic National
Park

Prudhoe Bay Pingo Area -~ EBR

Point Barrow — ER
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This Study Aquatic Theme Terrestrial Theme
Killik Rivex Valley - - Gates of the Arctic National Park
Killik Tundra Fire - ER
Yago valley -- -- Tago valley - ER
Sagavanirktok-Itkillik -- - Galbraith Lake - ER
Okpiklak Valley —- Lower Hula Hula and ANWR
Ckpiklak Rivers
Archimedes Ridge Kuk-Utukok Rivers Upper Utukck River Utukok River — ER
Drainage Drainage
Disappointment Ridge Kuk-Utukok Rivers Upper Utukok River Utukok River - ER
Prainage Drainage
Lookout Ridge Kuk-Utukeok Rivers Upper Utukok River Utukok River - ER
Dralnage Drainage
Castle Mountain - -- Gates of the Arctic National
Park
FPortress Mountain - -— Gates of the Arctic National
Park
Atigun Gorge - - Atigun Goxrge - ER
Kiruktagiak wWotch - -- Gates of the Bhrctic National
Parx
Cape Thompson-Crowbill Cgotoruk Creek - Cape Thompson - CNWR
Point Cape Thompson-Ogotoruk Creek -
ER
I'miat Mountain Colville River Bluffs Colville River Bluffs Colville Rivexy and bluffs -
ER
Ninuluk Bluff Upper Colville River Upper Colville River Colville River and bluffs -
Valley ER
Ishukpak Bluff Colville River Bluffs Colville River Bluffs Colville River and bluffs -
ER
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This Study

Aquatic Theme

Terrestrial Theme

Katakturuk Fold
Shuklik Springs
Sadlerochit Springs
Simpson Seeps

Fire Creek

Ignek Creek

Monotis Creek

Aucella Creek

Valley of the Willows

Tigara

Shuklik Springs

Ikpikpuk River
Drainage

Knkpuk-Ipewik Rivers
Drainage

Shublik Springs

Cape Simpson area

Ikpikpuk River
Drainage

ANWR
Shublik Springs - ER

ANWR

ANWR
BNWR

Gates of the Arctic National
Park

Gates of the Arctic National
Park

Valley of the Willows - ER

Point Hope - ER




Priority Rating

The National Park Service has developed a priority rating system to
be used as part of the site selection process. The value of this rating
system is that sites with the highest rating will receive first onsite
evaluation. This system, which follows with slight modification, will
be used throughout this report.

Priority 1. High degree of national significance, recommended

without reservation.

Priority 2. Definitely eligible and recommended, but not quite as

good as prioxity 1.
Priority 3. A good site, but not quite nationally significant.

Priority 4. Not recommended.

additionally, letters are used with the priority numbers to indicate
the relative impending danger to the sites. They are as follows:

A. Site in serious impending danger.

B. Site in some jeopardy.

C. Site in no apparent danger.

D. Relative jeopardy unknown.
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NATIONAL NATURAL LANDMARK SURVEY LANDFORMS

Theme 1. Plains, Plateaus, and Mesas

The theme, Plains, Plateaus, and Mesas, is the most significant theme,
under the category Landforms of the Present, found in the Arctic Lowland.
The coastal plain gsection of the Arctic ILowland is a nearly flat,
featureless region that stretches from horizon to horizon. Many
thousands of square miles of this plain border the Arctic Ocean and
extend inland to the foothills. It gradually slopes upward from sea
level to about 600 feet at the junction with the feothills, but the angle
of slope i3 so0 low as to appear flat to the unaided eye. Even a sand
dune a few feet high seems to be a notable promontory visible for miles.

The plains of northern Alaska, while seemingly flat and featureless to
the casual observer, do have a variety of micro-relief features that are
extremely important ecologically. Many of these microfeatures are
geometrically oriented and result from the permafrost that underlies the
region. Small variations in elevation can change the entire aspect of the
tundra from wet to dry, which makes a great difference not only in the
plant communities present but also in the bird and animal life that the
area Supports.

There are major changes in the character of the coastal plain in
addition to the numerous microfeatures. Most of the plain west of the
Colville River is dotted by tens of thousands of lakes and ponds. Many of
these are elliptical to ovold in shape with a distinct preferred
orientation, others have a very irregular outline characteristic of

thermckarst development. The lake country is primaxily underlain by silt
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and sand across which the streams sluggishly make their tortuous trip to
the sea. The eastern part of the plain is underlain mainly by sand and
gravel across which the rivers have developed intricately braidegd
channels; this part of the plains, also, has fewer lakes and most are not
oriented.

Geologically, the Arctic coastal plains are young. Their present
configuration results from processes that were acting on the landforms
during the Pleistocene and Holocene. The last major uplift of the Brooks
Range and adjoining Arctic Lowland was during the Late Tertiary; however,
the process is still continuing with the slow elevation of the coastal
plain. The area north of the Brooks Range has been a lowland since Early
Cretaceous time; at times emergent and again submerged, it received many
thousands of feet of sediments eroded from the range. These strata now
underlie the plains, but are almost completely covered by unconsolidated
gilt, sand, and gravel that were deposited during the Pleistocene and
Holocene.

This theme, Plains, Plateaus, and Meses, can be divided into several
subthemes. The divisions decided upon are: Raised Coastal Plain, Alluvial
Fan Plain, Alluvial Terrace Plain, Plateau, and Mesa.

Raised Coastal Plain

The raised Coastal Plain is present along much of the Arctic Ocean and
Chukchi Sea shoreline. It is best developed and widest in the area south
of Point Barxow where it extends inland for about 80 miles. This is an
area of oriented and thermokarst lakes with abundant and varied permafrost
features. Numerous and well-developed ecological zones occur across this
area all of which are of comparatively recent origin owing to the newness

of these plains. Locally beaches with sand dunes are present 40 to 50 miles



inland and several hundred feet above the modern shoreline.

The plain is treeless except for a few stunted willow along some of
the streams. However some of the surficial deposits contain remnants of
poplar and spruce logs dated by radiocarbon 14 at greater than 34,000
years, which would indicate that trees probably were present in northern
Alaska during a period when the climate was warmer than at present. Several
tundra plant communities, which will be discussed in a companion report,
are important features of the raised coastal plain.

The raised plain probably has little of scenic interest for the
average tourist, but has much of scientific interest as attested by the
hundreds of investigations carried on by personnel from the Arctic Research
Laboratory at Barrow. Results of some of these investigations are included
in the bibliography to this report. With the current develcpment of
northern Alaska, rxesulting in part from the quest for petroleum, these
plains will be heavily scarred. Some should be set aside while still in
their pristine condition.

Alluvial Fan Plain

The alluvial Fan Plain is an unusual type of plain for northern
Alaska, being very similar to the fans formed in the Basin and Range province
of southwestern United States. They are formed where high volume and
velocity rivers, carrying a large load of gravel, leave the Brooks Ranga onto
the arctic Lowland. Perfectly formed fans as much as 20 miles long and 25
miles wide, at the outer margin, develop with the apex at the point where
the river exits the mountains. These are typically formed by only two
rivers, Kongakut and Clarence, in the extreme eastern part of the Arctic
Iowland.

These fans have a very uniform gradient of about 50 feet per mile,
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and baing primarily composed of gravel are well-drained a3 comparsd to
most of the plains in northern Alaska. These well-drained aress support
a differsnt plant communlty than the wei coastal plain, but at the same
time show & good suscceslon of plant compunities from the wet to dry Areas.
These fans are also on bthe main caribpu migration route for cthe castern
herd that ranges babween northeastern Blaska and Canada.

Alluvial Terrace Plain

The Alluvial Terrace Plain is an example of a mature te old age
Alluvial Farn Plain that has been dissected by the rivers forming them.,
Thay are found mainly bstween the Canning and Fongakut Rivers. The two
best examples are the Stainea arnd Angun Plains, both of which exhibit
geologic and scologic features of interest.

Platesu

The Arctic Lowland does not contaln any extensive platesu areas now,
but does contain saversl small remnancs of formarly lacge Tertiary plateaus.
The Whits Hills and Franklin Bluffs are ocutstandlng examples of remnants
prasarved on the coasztal plain. They stand 700 ko 1,000 feet above ths
surrounding lowlands. The Eataktoruk Plateau is an saxample of this old
Tertiary surface that is still attached to the noreh side of the Sadlércchit
Mountains.

In all cases tha platesu ares: are capped by gravel that is prcbably
the remnant of a late Tertiary pediment surface. The gravel, which is
locally cemanted by iron oxide, is more resistant to #srosion than the saft
underlying shales of Tertiary and Cretacecus age. The fact that these
plateau areas are gravel covered and consequently well-drained, plus the

difference in elevation over the surrounding lowland, give rise to
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completely different plant communities. The bluffs and hills associated
with these areas are also important falcon aeries.
Mesa

There are numerous and outstanding examples of mesas in the foothill
section of the Arctic Lowland. All were formed by the erosive action of
running water acting on bedrock of Cretaceous age. When the ancestral
Brooks Range and the adjacent area were uplifted at the beginning of the
Tertiary streams started to cut into deposits of Cretaceous age that had
laid down in the Arctic Lowland area. Some of the Early Cretaceous
sandstone and conglomerate were very resistant to erosion, but the streams
gradually cut through them into the softer underlying shale and siltstone.
Once the protective cover had been cut the underlying soft rock eroded
very rapidly, leaving remnants of the resistant sandstone and conglomerate
as mesas.

The mesas extend as a line across northernm Alaska at about the same
position relative to the mountain front and nearly all expose about the
same sequence of rocks. Igloo and Poko Mountains are outstanding examples
in the western part of the Arctic Lowland, Hatbox and Ayiyak Mesas are in
the central part, and Ignek Mesa in the eagtern part of the lowland. Most
stand 1,000 to 1,500 feet above the surrounding areas and are important

habitat of the Dall sheep as well as falcon and hawk aeries.
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Figure 6.--Oriented lakes and permafrost polygons on Arctic coastal plain.
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I -1 BARROW PLAINS 1A

Themes: Plains, plateaus, and mesas; Seashores and islands; Permafrost
landforms.

location: BArctic Coastal Plain Province, Baxrow B-4 and B-4 quadrangles
(1:63,360), T. 22 N., R. 18 E., sections 7, 8, 9, 16, 17, 18, 19.
20, 29, and 30; R. 19 W., sections 12, 13, 14, 23, 24, 25, and 26.

Ownership: Native village withdrawal: finmal selection not made as of
8/1/74.

Approximate acreage: 8,270 (3,346 hectares)

Geologic features: This site i5 an excellent example of the nearly flat
coastal plain commen to northern Alaska. The flat surface slopes a
few feet per mile towards the northwest coast where it ends abruptly
in bluffs 25 tec 30 feet high on the Chukchl Sea cocast. The material
forming this plain ls grevel, sand, silt, and clay of the Barrow
unit of the Gubik Formation of Late Pleistocene age. This plain is
probably no more than 10,000 to 20,000 years old, and unconformably
overlies strata of Late Cretacecus age. Some excellent examples of
permafrost polygons are present, both high- and low-center polygons
are common. Large ice wedges are visible in the sea cliffs. Sedi-
ment transport by northeast littoral current has barred the mouth
of two small streams forming Nunavak Bay. FPnmaiksoun Lake is a good
example of the oriented lakes on the coastal plain.

Biotic features: The site is primarily an area of wet sedge meadow, but
does contain good examples of dry upland meadow as well as aquatic
plant communitieg around Emiaksoun Lake and the smaller ponds. The
area is an important nesting area for shore birds and many migra-
tory species.
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Land use and vulnerability: The area has no organized land use at
present, but its position about 1 mile south of the village of
Barrow and adjacent to the Barrow gas field, on the east, makes
it vulnerable to development. Several trails from the village
cross the area, but it is still largely in its pristine condition.

Data source: Numerous sources. The Barrow area has for many years
been the site of Naval Arctic Research Laboratory investigations
as well as the Internmational Biologic Project and Tundra Biome
investigations, many scientific investigations already published
and the area should be protected for futurxe research.

Selected references:

Black, R. F., 1932, Growth of ice-wedge polygons in permafrost
near Barrow, Alaska: Geol. Soc. America Bull., v. 63,
no., 1212, p. 1235-1236.

, 1964, Gubik Formation of Quaternary age in northern Alaska:
U.S. Geol. Survey Prof. Paper 302-C, p. C59-C9l.

Duguid, J. 0., 1971, Thin gravel deposits on wave-eroded cliffs
near Barrow, BAlaska: Arctic, Jour. Arctic Inst. N. Am., v. 24,
no. 4, p. 304-306.

Hartwell, A. D., 1972, Coastal conditions of arctic northern
Alaska, in Terrain and coastal conditions on arctic Alaska
coastal plain: U.S. Army CRREL Special Report 165, p. 32-72.

Hume, J. D., and Schalk, Marshall, 1967, Shoreline processes near
Barrow, Alaska, a comparison of the normal and near catastrophic:
Arctic, Jour. Arctic Inst. N. Am., v. 20, no. 2, p. 86-103.
Other knowledgeable persons:
M. C. Brewer, Juneau, Alaska

A. H. lLachenbruch, Menlo Park, Calif.
Jerry Brown, Hanover, New Hampshire

Publicity sensitivity: None
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I -2 PUTULIGAYUX PLAINS 1A

Themes: Plains, plateaus, and mesas; Permafrost landforms; Lakes and
lake shores.

Location: Arctic Coastal Plains Province, Sagavanirktok D-4 quadrangle
(L:63,360), T. 7 N., R. 12 E., sections ), 2, 11, 12, 13, 14, 23, 24,
25, 26, 35, 36, R. 13 E., sections, all except 1, 12, 13, 24, 25 and 36.

Ownership: 19,200 acres lying in T. 7 N., R. 13 E. are withdrawn for a
utility corridor under jurisdiction of Bureau of Land Management, Dept.
of Interior. The remaining acreage is Alaska State selection, pending;
8/1/74

Approximate acreage: 26,880 acres (10,878 hectares)

Geologic features: An excellent example of the £lat interior plain of
northern Alaska. The 42 square mile area has only 80 feet of change
in elevation. This change is so gradual it cannot be detected by
the unaided eye. The plain formed of unconsolidated sand, silt, and
gravel overlies Tertiary bedrock. Permafrost landforms abound in the
area including pingos, high- and low-center polygons, beaded streams,
and thexmokaxst lakes. Good eaxamples of Arained and partially filled
lakes also present.

Blotic features: Wet sedge tundra plant communities primarily in western
part of site with dry upland meadow type in eastern part. 2Aquatic
Plant communities near lakes and ponds. Important nesting area for
migratory birds and caribou feeding grounds.

Land use and vulnerability: This site is highly vulnerable to destruction.
The Trans-Alagka Pipeline is being built a couple of miles to the east
and the remaining lands have oil and gas lease applications pending.
Wells drilled to both east and west of the site, and probably will be
drilled on the site in the near future.

Data source: Buthor fram personal knowledge and investlgations of the site.

Selected references: None

Other knowledgeable persons:

John J. Koranda, Livermore, Calif.
Marvin D. Mangug, Bnchorage, Blaska
Publicity sensitivity: None

Commentg: Site definitely eligible for entry into Registry of Natural
Landmarks.

S1



e e — e —— = a =
02€89-1 IWIS

(-6 INIOS NWOILYIRYWIA) 0T

360

NOMIA

z

N

-
=

DEXARCATICN POINT(C-1) QUADRANGLE
163

CLARENCE FAN PLAIN

I\

LT

T

5

x
-

,mm__ i L 3
| a LEm}y |
H Lo AL __
P o g




Publicity sensitivity: None

Comments: This site is of national significance and is eligible
for entry into the Registry of Watural Landmarks.
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sand dunes are present along the coast particularly near mouth of

the Shaviovik River. During the Pleistocene unconsolidated material
was dropped by the glaciers and carried by melt water streams onto
this area whexe it covered the Tertiary and Upper Cretaceous bedrock.
Much of the material reaching the coast was sand and silt which favors
the development of permafrost features. Ice-free channels in this
material permit the movement of ground water that aids in the develop-
ment of the pingos.

Biotic features: An area of wet sedge tundra and aquatic vegetation.
Land use and vulnerability: The lands are all undex lease to petroleum
companies and several exploratory wells have been drilled in the
area. The wells were dry; consequently, drilling activity may stop
and they can possibly be preserved.
Data source:
M. D. Mangus, Anchorage, Alaska
Joint Federal-State Land Use Planning Commission for Alaska

Selected references: None

Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska

Publicity sensitivity: None

Comments: This is a fine site and worthy of Landmark status.
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I -5 MEADE RIVER PLAINS 2B

Themes: Plains, plateaus, and mesas; Permafrost landforms; Lakes and
lakeshores; River systems; Eolian landforms.

Location: Arctic Coastal Plain Province adjacent to the lower Meade
River, Meade River C-3 quadrangle (l1:63,360), T. 14 N., R.. 22 W.,
sections 4, 5, and 6; T. 15 N., R. 22 W., sections 7-24 and 26-34.

Ownership: Naval Petroleum Reserve No. 4, U.S. Navy, Department of
Defense. Native Village Withdrawals, selection not made as of 8/1/74.

Approximate acreage: 17,920 acres (7,252 hectares)

Geologic features: An excellent stretch of plains in the central part of
the lake country of northwestern Alaska. The area contains only
a few feet of relief and the monotony is broken only by the large
northwest-trending oriented lakes. The Meade River meanders slug-
gishly past the eastern edge of the site with numerous sand dunes
on its flood plain. Some of the lakes are compound and others are
being filled by aguatic vegetation. This is entirely an area of
sand and silt much of which was deposited a few tens of thousands
of years ago when the site was at or near gea level. Inland beach
ridges are common on this part of the coastal plain. Both high- and
low~center polygons are to be found. The unconsolidated sand and
silt are part of the Meade River unit of the Gubik Formation that
unconformably overlies Late Cretaceous age bedrock,
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Biotic features: Both wet sedge and dry tundra type plant communities,
as well as aquatic vegetation found here. The sandy nature of
the surficlal deposits permit development of plant succession
groups not generally found in other areas. Important nesting
ground for birds.

Land use and vulnerability: There is no organized land use at present.
The site is a few miles downriver from the Meade River coal mine
which may be exploited in the near future.

Data source:

W. P. Brosgé, Menlo Park, Calif.
J. J. Koranda, Livermore, Calif.

Selected references:

Black, R. F., 1951, Eolian deposits of Alaska: Arctic, Jour. Arctic
Inst. N. 2Am., v. 4, no. 2, p. 89-111.

, 1964, Gubik Formation of Quaternary age in northern Rlaska:
U.S. Geol. Survey Prof. Paper 302-C, p. C59-CSl.

Smith, P. S., and Mertie, J. B., Jr., 1930, Geology and mineral

resources of northwestern Alaska: U.S. Geol. Survey Bull. 815,
p. 350.

Other knowledgeable persons:

W. P. Brosgéd, Menlo Park, Calif.
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: None
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I -6 ANGUN PLAINS 3C
Themes: Plains, plateaus, and mesas: River systems.

Location: Arctic Coastal Plain Province, eastern Arctic lowlands adjacent
to Beaufort Sea, Demarcation Point D-3 gquadrangle (1:63,360), T. 6 N.,
R. 38 E., sections 1-36.

Ownership: BArctic National Wildlife Range, Bureau of Sport Fisheries and
Wildlife, Dept. of the Interior.

Approximate acreage: 23,040 acres (9,324 hectares)

Geologic features: Northeasterly sloping gravel plain formed by outwash
from Pleistocene glaciers in the Brooks Range. Somewhat similar to
the alluvial fan plains found farther east along the mountain front.
Beautiful paired terraces along the Angun and Sikrelurak Rivers show
that these streams are cutting through these surficlal deposits as
they are being gradually uplifted. The glacial outwash deposits
overlie the Gubik Formation, also of Quaternary age. Wood from a
Poplar sp. log found at the contact between the two units on a nearby
gtream was dated by the Carbon-14 method as greater than 39,000 years
old.

Biotic features: The comparatively dry and well-drained gravel of most of
this area supports the dry upland meadow type tundra plant cormunities,
some wet sedge meadow types in northwestern corner. Cutbank succes-
sionsg and shrub communities are found along the streams. This site
i3 on the migration route of the easterxrn caribou herd.

Land use and vulnerability: None
Data source: Author from personal investigation.
Selected references:
Reiser, H. N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman, R. L.,
1974, Preliminary geologic map, Demarcation Point quadrangle,
Alaska: U.S. Geol. Survey MF Map.
Other knowledgeable persons:
J. T. Dutro, Jr., Washington, D. C.
H. N. Reiser, Menlo Park, Calif.

Publicity sensitivity: None

Comments: This is a good example of the glacial gravel outwash plains
found near the areas of maximum Pleistocene glaciation.
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NATURAL LANDMARK SURVEY
LANDEFORMS
PLAINS, PLATEAUS, AND MESAS

I -7 EPIZETKA PLAINS 3C

Themes: Plains, plateaus, and mesas:; Seashores and islands; Permafrost
landforms.

Location: Arctic Coastal Plain Province, western Arctic¢ lowland adjacent
to Chukehi Sea and Kasegaluk Lagoon, Point Lay C-2 quadrangle (1:63,360),
T. 3 N., R. 44 W., sections 5-8, 17 and 18; T. 3 N., R, 45 W., sections
1-5, 10-14; T. 4 N., R. 44 W,, sections 19, 20 and 29-32; T. 4 N,
R. 45 W., sections 19-36.

Ownership: State of Alaska selection (pending) and Native Village with-
drawal, No final action on any part as of 8/1/74,

Approximate acreage: 20,000 acres (8,094 hectares)

Geologic features: An excellent example of a raised coastal plain showing
succassive periods of uplift in the series of 0ld beach ridges found
inland from the present coast. Two of this series are located within
the site which borders Kasegaluk Lagoon behind an offshore bar. This
is both a marine and rxiver depositional coast. Low center polygons
and beaded streams are abundant. This site very clearly shows how the
coastal plain is being built and extended by the combination of marine

and river deposition.

Biotic features: Mostly an area of wet sedge tundra, but does show a
ramarkdble plant community succession from the shoreline to wet =edge
to the dry meadow types on the old beach ridges. Bn important nesting
area for shore birds and other water fowls. Sheltered marine ecosys-
tems found in Kasegaluk Lagoon.

Land vse and vulnerability: No oxganized use of the land at present. The
site lies a few miles from the village of Point Lay and the White Alice
station so occasional use is to be expected. All of the lands except
those reserved for military use have oil and gas leases filed. No ac-
tion will be taken on the leases until settlement of the Native Claims,

Data source: Author from personal investigations. Site also being c¢onsid-
ered as an ecological landmark.

Selected references:
Chapman, R. M., and Sable, E. G., 1960, Geology of the Utukok-Corwin
region, northwestern Alaska: U.S. Geol. Survey Prof. Paper 303-C,
p- C49-Clé7.
Hartwell, A. D., 1972, Coastal conditions of arxctic northwestern
Alaska, iﬂ Texrrain and coastal conditions on arctic dlaska coastal
plain: U.3. Bxmy CRREL Special report 165, p. 32-72.

Othex knowledgeable persons:
E. G. Sable, Denver, Colo.
R. M. Chapman, Menlo Parxk, Calif.

Publicity sensitivity: None

Commants: A good example of the western coastal plain showing how this
plain is belng constructed.
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NATURAL LANDMARKX SRUVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

-8 STAINES PLAINS 4
Themes: Plains, plateavs, and mesas; River systems, Permafrost landforms

Location: Arctic Coastal Plain Province, central Arctic lowlands, along
waest side Canning River, Mt. Michelson D-4 and D-5 guadrangles
(1:63,360), T. 6 N., R, 23 E., sections 4-9 and 17, 18; T. 7 N.,

R. 23 E., sections 7-11, 14-22, and 27-33.

Ownership: State of Alaska, and State of Alaska (pending), land under
lease to several petroleum companies including Mobil 0il Corporation
and Humble 0il Corporation.

Approximate acreage: 18,250 acres (6,576 hectares)

Geologic features: Northward sloping alluvial terrace plain formed mainly
of gravel and sand ocutwash dropped by one of the lace Pleistocene
glaciers that came down the Canping River valley. The braided channel
of the Canning lies along east side of the site. This is a good
example of a braided stream characteristic of the Arctic Lowland.

A mature beaded stream flows along west side of area and other perma-
frost features are common, namely polygonal ground.

Biotic features: Primarily an area of dry tundra meadow on the well-drained
gravel and sand substratum. Abundant cutbank shrub communities.

Land use and vulnerability: Site lies just outside of the Arxrctic National
Wildlife Range. All acreage undexr lease to petroleum companies and
several wells drilled ricarby. Site probably will be location of
several more exploratory wells in near future.

Data souxce: Personal investigation of the area.
Selected reference:
Leffingwell, E. de K., 1919, The Canning River region, norxrthern Alaska:
U.5. Geol. Survey Prof. Paper 109, 251 p.
Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska
C. D. Mull, Denver, Colo.

Publicity sensitivity: None

Cooments: A good example of an alluvial terrace plain, bot probably not
quite worthy of Landmark status.
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NATURAL LANDMARK SURVEY
LANDEFORMS
PLAINS, PLATEAUS, AND MESAS

I-29 KONGAKUT FAN PLAIN 4
Theme: Plains, plateaus, and mesas; River systems.

Location: MAxctic Coastal Plain Province, eastern Arctic lowlands,
Demarcation Point C-2 gquadrangle (1:63,360), T. 3 N., R. 42 E.,
gsections 2-5, 8-11, and 14-17; T. 4 N., R. 42 E., sections 8-11,
14-17, 20-23, 26=2%, and 32-35.

Ownership: Arctic National Wildlife Range, Bureau of Sport Fisheries and
wWildlife, Department of the Interior.

Approximate acreage: 20,480 acres (8,288 hectares)

Geologic features: This site is a part of a very large alluvial fan plain
constructed by the Kongakut River where i1t leaves the mountains and
flows out onto the Rrctic Lowland. Large masses of gravel, sand, and
silt were dropped by Pleistocene glaciers in the Kongalut valley.

The river has moved this out onto the coastal plain in the form of a
fan that is about 100 squarxe miles in area. The river now flows
across this fan in numerous braided channels.

Biotic features: Riparian plant coammunities with abundant low shrubs and
both dry and wet tundra exist. Part of the migration route of the
eastern caribou herd.

Land uvse and vnlnerability: Part of the Arctic National Wildlife Range.
No immediate danger.

Selected references: ,
Reiser, H. N., Brosagé, W. P., Dutro, J. T., Jr., and Detterman, R. L.,
1974, Preliminary geologic map, Demarcation Point quadrangle,
Alaska: U.S. Geol. Survey MF Map.

Other knowledgeable perxsons:
M. D. Mangus, anchorage, Alaska
H. N. Reisex, Menlo Park, Calif.
Publicity sensitivity: None
Comments: This site is a part of an extremely large well-developed

alluvial fan plain similar to the Clarence fan, but is not &s
apectacular as the Clarence fan.
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I - 10 FRANKLIN BLUFFS 1B

Themes: Plains, plateaus, and mesas; River systems.

Location: Arctic Coastal Plain Province, east side of Sagavanirktck
River, prominent landmark south of Prudhoe Bay, Sagavanirktok D-3
quadrangle (1:63,360), T. 5 N., R. 14 E., sections 1-5, 9-12, and
13-16; T. 5 N., R. 15 E., sections 6, 7, and 18; 7. & N., R, 14 E.,
sections 13-17, 20-29, 32-36; T. 6 N,, R. 15 E., sections 18, 19,
30, and 31.

Ownership: Utility corridor, Bureau of Land Management, Department of
the Interior and State of Alaska selecticn (pending), no action
raken as of 8/1/74.

Approximate acreage: 24,500 (9,915 hectares)

Geclogic features: This site contains a fine example of an eroded
remnant of the Late Tertiarxy plateau surface on the Arctic coastal
plain. The plateau stands 500 to 600 feet above the surrounding
lowland and reprssents a spectacular landmark visible for miles.
The plateau surface is gravel covered, part of a gravel pediment
that once covered most of northern Alaska from the Brooks Range to
the Arctic Ocean. Where streams have cut through the gravel the
soft Tertlary bedrock weathers into typical badlands topography.
The bedrock is brilliantly colored red, pink, yellow, corange, and
white that make imposing formations as the result of differential
weathering. This is the type locality of the Franklin Bluffs Member
of the Sagavanirktok Formation. Much of this member was deposited
in a playa lake environment during the middle Tertiary. Excellent
sedimentary features are preserved in the rocks including various
types of cross bedding and varved sediments.
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Biotic features: Many plant succession communities are represented
as the bluffs are ascended, and the river bluffs are important
falcon and hawk aeries. The area has been the site of numerous
ecological investigations.

Scenic features: The varicolored cliffs developed in the soft Tertiary
bedrock form a spectacular badlands topography. This is one of
the most scenic spots on the coastal plains and one rxeadily acces-
sible from Prudhoe Bay.

Land use and vulnerability: This site is part of the utility corridor
and the Trans-Alaska Pipeline and access road are being constructed
nearby. This will undoubtedly alter the present natural state of
thie unique area which shall be preserved.

Data source:

M. D. Mangus, Anchorage, Alaska
C. D. Mull, Denver, Colo.
Pergonal investigation of the area and numerocus other sources.

Selected references:

Gryc, George, Patton, W. W., Jr., and Payne, T. G., 1951, Present
Cretaceous stratigraphic nomenclature of northern Alaska:
Washington Acad. Sci. Jour., v. 41, no. 5, p. 159-167.

Detterman, R. L., Reiser, H. N., Brosgé, W. P., angd Dutro, J. T.,
Jr., , Post-Cretaceous gtratigraphy, northeastern Alaska:
U.5. Geol. Survey Prof. Paper 886 (in preparation).

Koranda, J. J., 1960, The plant ecology of the Franklin Bluffs
area, Alaska: Ph.D. Thesis, Univ. of Tennessee, 235 p.

Other knowledgeable persons:

M. D. Mangus, Anchorage, Alaska
J. J. Koranda, Livermore, Calif.
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mended as an Ecological Landmark and has been selected as an LEcological
Reserve area by the Joint Federal-State Land Use Planning Commission.
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Comments: This site is of Landmark quality and should be included
in the Registry of Natural Landmarks. Area also being considered
as an ecological landmark.
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATERUS, AND MESAS

I -12 KATAKTUROK PLATEAUD 2C

Themes: Plains, plateaus, and mesas; Movement of the earth's
crust.

Location: Arctic Foothills Province, north front of Sadlerochit
Mountmains, Mt. Michelson C-3 quadrangle (1:63,360), T. 4 W,,
R, 27 E., sections 1-5, 8-17, 20-29, and 32-36; T. 4 N., R. 28 E.,
sections 3-10, 15-22, and 29-32.

Ownexship: Arctic Bational Wildlife Range, Bureau of Sport Figheries
and WYildlife, Department of the Interior.

bpproximate acreage: 32,000 acres (12,950 hectares)

Geologic features: This plateau area along the north flank of the
Sadlerochit Mountains is formed by the continued uplift of the
region. The Permian to Late Cretaceous bedrock is deeply
dissected. The Katakturuk River has been able to maintain its
gradient in spite of the uplift and has carved a deep canyon
through the Mountalns and acroas the plateauv area to the north.
The forces responsible for the uplift have produced many folds
and faults that arxe well exposed on this site.

Biotic features: This site is much higher and closer to the mountains
than any of the other plateau sites and as a result the plant
communities are characteristically alpine. The area is also
an important feeding area of the White Doll Sheep, caribou, and
contains a few muskox. Falcon and hawk aeries are located on
some of the bluffs.
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Scenic features: This is one of the more scanic spots in the
Arctic fowland. PRolling hills formed of brightly colored
Upper Cretaceous rocks are flanked on the south by high
rugged mountains of gray limestone. The sweep of the low
coastal plain and ice-covered Arctic Ocean is plainly
visible to the north.

Land use and vulnerability: Part of the Arctic National Wildlife
Range so integrity and pristine condition probably will be
presarved.

bata source:
C. D. Mull, Denver, Colo.
M. D. Mangus, Anchorage, Alaska

H. N. Reiser, Menlo Park, Calif.
Avthor from personal investigations of the site

Selected references:

Leffingwell, E. de XK., L21l9, The Canning River region, northern
Alagka: U.S. Geol. Survey Prof, Paper 109, 251 p.

Reiser, H. 8., Brosgé, wW. P,, Dutxo, J. T., Jr., Dettexrman, R. L.,

1974, Preliminary geologic map, Mt. Michelsen gquadrangle,
Alaska: U.S. Geol. Survey cpen-file report, 2 sheets,

Other knowledgeable persons:

W. P. Brosgé, Menlo Paxk, Calif,
J. T. Dutro, Jr., Washington, D.C.

Publicity sensitivity: Slight
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HATURAL LANDMARYK, SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I =13 IGLOO WOUNTAIN 1C

Themes: Plains, plateaps, and megasy Movement of the sarth's cruat.

Location: Arctic Foochills Province, westarn Arctic section, De Long
Hountaina D=2 guadrangle [1:63,360); T. 7 5., R. 46 W., secticns
3l=-34; T. 7 6., R. 47 W., section J6; T. 8 §., R. 46 W., =mections
J=10; T. B 6., R. 47 W., sections 1 and 12.

wmership: Hablve Regicnal Deflciency arca nong of the acreage selected
as of 8/1/74, 0il and gas lecases applied for all of area.

Approximata acresge: 7,680 arres {3,107 hactarsg)

Geclogic fsatures: The Igloo Mountain site in the western Arctic
Lowland im Ln an arca of long sast-wast tranding coestas with
intraspaced mesas. A region of spactacular vistas that is
entirely different than most of the lowland region. Rs the
ancentral Brooks Range was uplifted during the Early Cretaceocus
vast quantities of sediment were deposited in the sea flanking
tha mountalng on the north. Thase sediments consisting of silt,
clay, sand, and gravel were deeply buried snd compacksd into
hard rock. When the region was uplifted the conglomerate formed
from the gravel was very hard and formed a2 resistant cap rock
that makés the top of the masa. Erosion removed most of the
#trats down te the soft shales that form the base for the mesa.
It now ptands about 1,500 fast above the surrounding lowland.
Tha rocks are warped into a4 gentle syncline that graphically
portrays the forees that yplifeed and shapad the land=caps.
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Biotic features: This site contains several plant communpity
successions that are in general controlled by change in
elevation. The upper surface of the mesa is primarily
bare lichen-covered rock with some alpime plants in more
protected spots.

Scenic features: The mesa and cuesta section of the Arctic
Lowland offers spectacular views of high ridges and deep
canyons. This is the most scenic part of the lowland.

Land use and vulnerabillity: There is no organized usage of the
gite at present. 011 and gas lease applications have been
filed for entire area and dsvelopment will probably proceed
when the Native Langd Claims are settled.

Data sourxce:

I. L. Tailleur, Menlo Park, Calif.
C. D. Mull, Denver, Colo.

Selected references:
Chapman, R- M., and Sable, E. G., 1960, Geology of the Utukok-

Corwin xegion, northwestern RAlaska: U.S. Geol. Survey Prof.
Paper 303-C, p- C47-Cl67.

Othex knowledgeable persons:

£. 6. Sable, Denver, Colo.
R. M. Thompson, Denvexr, Colo.
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I- 14 HATBOX MESA 1C

Themes: Plains, plateaus, and mesas; Movement of the earth's crust;
Age of reptiles.

Iocation: Arctic Foothills Province, central foothills section,
Chandler Lake gquadrangle (1:250,00Q0), T. 8 S., R. 2 W., sections
7-9 and 16-19; T. 8 S., R. 3 W., sections 7-24 and 27-30; T. 8 S.,
R. 4 W,, sectlons 13, 14 and 21-27.

Ownership: Native Regional Deficiency area selections not made as
of 8/1/74.

Approximate acreage: 19,325 acres (7,820 hectares).

Geologic featuresg: Long, nearly flat lying ridges of conglomerate
and sandstone cap the Rooftop Mesa that towers over the lowlands
of shale. The south edge of the mesa forms the Tuktu Egcarpment
between the Chandler and Aylyak Rivers. The resistant cap rock
overlies siltstone, shale, and coal and is part of the Chandler
and Tuktu Formations of Early Cretaceous age. The rocks were all
derived from the ancestral Brooks Range to the south and were
deposited by rivers that flowed across low swampy deltas to a
shallow sea. The abundant swamp vegetation is now preserxved
as thick beds of coal and abundant plant fossils. Marine sea
shells are common in the lower rocks before the deltas with
swamps developed. These rocks were deeply buried, compacted
and then uplifted into gentle folds. Streams flowing across
the area kept pace with the uplift and now cut deep canyons
through these rocks.
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Bilotic features: Dry upland tundra meadow is the most common
plant community with areas of bare lichen-covered rock.
Doll sheep and caribou are common visitors and many of the
ledges contain hawk or falcon aeries.

Scenic features: Spectacular canyon and ridge country with imposing
views of the north front of the Brooks Range.

Land use and vulnerability: ¥No organized use of land at, but oil
and gas leases applications filed and some development will
take place when the Native Land Claims are settled.

Data source; Author from personal investigations in area.

Selected references:
Detterman, R. L., Bickel, R. S., and Gryc, George, 1963,
Geology of the Cbhandler River region, Alaska: U.S. Geol.
Survey Prof. Paper 303-E, p. E223-E324.
Gryc, George, Patton, W. W., Jr., and Payne, T. G., 1851,
Present Cretaceous Stratigraphic nomenclature of northern

Alaska: Washington Acad, Sci. Jour., v. 41, no. 5,
p. 159-167.

Other knowledgeable persons:

George Gryc, Menlo Park, Calif.
R. S. Bickel, Hacienda Heights, Calif.

Publicity sensitivity: None
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NATURAL LANDMARK SURVEY
LANDFORMS
PLAINS, PLATEAUS, AND MESAS

I- 15 IGNEK MESA 1C

Themes: Plains, plateaus, and mesas; Movement of the earth's

crust; Development of life on earth; Age of reptiles.

Location: Arctic Foothills Province, eastern section east end

of Ignek Valley, south of Sadlerochit Mountains, Mt.
Michelson C-3 quadrangle (1:63,360), T. 2 N., R. 28 E,,
sections 5 and 6; T. 3 N., R. 28 E., sections 31 and 32.

Ownership: Arctic National Wildlife Range, Bureau of Sport

Fisheries and Wildlife, Department of the Interior.

Approximate acreage: 1,600 acres (647 hectares).

Geologic features: This site is small as mesas go, but it commands

a spectacular view of the varicolored strata in Ignek Valley

as well as the surrounding Shublik and Sadlerochit Mountains.
This site also contains some of the richest fossil collecting
areas in northern Alaska with a complete record for the Upper
Triassic, Jurassic, and Lower Cretaceous. Nearly 100,000,000
years of the earth's history can be viewed in this one small

site. The rocks were all deposited in the sea, but they show
different source areas and changing conditions of deposition.

Biotic features: The upper surxface contains only lichen-covered

rock. Several types of plant communities are to be found
along the sides in response to the changing types of bedrock,
Doll sheep are commonly found on the mesa.
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Scenic features: Spectacular view of the varicolored rocks exposed
in Ignek Valley as well ag imposing meuntain scenery.

Land use and vulnerability: Part of the Arctic National Wildlife
Range ag is protected.

Data source:

H. N. Reiser, Menlo Park, Calif.

M. D. Mangus, Anchorage, Alaska

C. G. Mull, Denver, Colo.

Buthor from personal investigations in the area.

Selected references:

Leffingwell, E. de ¥X., 1819, The Canning River region, northern
Blaska: U.S. Geol, Survey Prof. Paper 109, 251 p.

Reiser, H. N., Brosgeé, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1971, Preliminary geolecgic map, Mt. Michelson gquad-
rangle, Alaska: U.S. Geol. Survey oppen-file report,

2 sheets.

Other knowledgeakble persons;

George Gryc, Menlo Park, Calif.
W. P. Brosgé, Menlo Park, Calif.

Publicity sensitivity: Information on the abundant fossils sheuld not
be given widespread circulation. The use of the helicopter
makes this site readily accessible and widespread indiscriminate
collecting could soon deplete this locality.
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MATURAL LANDMARE SURVEY
LANDFORMS
FLAINS . PLATEAUS, AND MESAS

1I=-1& POKO MOURMITAIN IC
Theames: FPlains, platesus, and mesas and Movement of the sarth's crust.

Location: Arctic Foothills Frovince, westorn section, De Long Mountains
D=2 quadrangle (1:63,360), T. 7 5., H. 44 W., ssctions 2-6 and
B-10; T. 7 5., M. 4% W., section 1y T. 8 5., R. 44 W., sections
IJ_JE; T. ﬂ 5., R '.5 “i.ﬂ BcCElons 11; 1"-1 :3":“ .M 36.

owmership: MHative Regions Daficisncy ares salections not made as of
B8S1/74, ©il and gas lease applications Eiled on all of the area.

Approximate acreage: 23,360 acres (9,45 hectares)

Geologic featurss: Poko Mountain is a highly dissected masa in the cnesta-
mega reglion of the western Arctiec Lowland., Resistant bedrock of the
Eukpowruk Formation forems the cap rock chat overlies the surrounding
lowlands formed of aoft Torok Formation shale. The bads are gently
folded into & oyncline that is well axposed in the mountain. The top
of the mesa stands about 1,500 to 1,700 feer above the lowland.

Bictlc features: Several plant succession communities grow at increaging
elavations along side of mesa. Mostly lichen-coversd rock at summic.
Poko Mountain L8 on the migrationm route of the western caribou hepd.

Scenic foatures: Spectacular views of the wvalleys of Eokolik, Tingmerkpuk,
and Fukpowruk Rivers and the ridge and canyon land of the western
arckic lowland.

Land use and vulnerability: Mo organized land use at present, but most
of the area lncluded in oil and gaF lesse applications, Development
probably will scarc with the settlement of the Alaska Hative Claims.

Datsd source:
I. L. Tailleur, Mepls Pack, Calif.

£. G. Mall, Denver, Coln.
E. G. Bable, Denver;,; Calo.

Eelected references:
Chapman, R. H., and Sable, E. G., 1960, Gaology of the Utukok-Corwin
region, northwestern Alaska: U.5. Geel. Survey Prof. Paper 303-C,

pe C49-Cl67.

Other knowleadgeabls persons:
H. b. Mangus, Anchorage, Alaska

Publicity sensitivikty: Hone

Commants: The aréa is sligibls for entry into Registry of Hatural
Landmarks.
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Approximate acreage: 4,900 acres (1,983 hectares)

Geologic features: This site is a small, low mesa formed of conglomerate
and sandstone of the Prince Creek Formation of Late Cretaceous age.
The Chandler and Ayiyak Rivers have cut through these registant beds
into the softer underlying shale and have left this erosional remnant
standing a few hundred feet above the gurrxounding valleys.

Biotic features: Hawk and eagle aeries in cliffs along sides.

Land use and wvulnerability: None al present

Data source: Author from personal investigations in area.

Selacted referxences:

Detterman, R. L., Bickel, R. S., and Gryc, George, 1963, Geology
of the Chandler River region, Alaska: U.S. Geol. Survey Prof.
Paper 303-E, p. E223-E324.

Cther knowledgeable persons:

W. W. Patton, Jr., Menlo Park, Calif.
Publicity sensitivity: None

Comments: This site may be nationally significant, but other hetter
sites are available in the Arctic Lowland.
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NATURAL LANDMARK SURVEY
LANDEORMS
PLATNS, PLATEAUS, AND MESAS

I - 18 OUTPOST MOUNTAIN 4

Themes: Plains, plateaus, and mesas; Movement of the earth;s crust;
Development of life on earth; Age of reptiles.

Leocation: Brctic Foothills Province, central part, Colville River regiocn,
Umiat A-2 and A-3 quadrangle (1:63,360), T. 3 S., R. 3 E., sections
25 and 36; T. 3 S., R. 4 E., sections 19-21, 28-33.

Ownership: WNative Regional Deficiency area selections not made as of 8/1/74.
Approximate acreage: 3,600 acres (1,457 hectares).

Geologic features: The Outpost Mountain site is a remnant of a2 large
aynclinal structure formed of resistant tuffaceous sandstone of the
Schrader Bluff Formation of Late Cretaceous age. This is the northerm-
most mesa and sets on the edge of the flat coastal plain., The mountain
is a prominent landmark about 30 miles southeast of Umiat. The white
volcanic ash mixed with the sandstone forms spectacular white cliffs
that stand 500 to 600 feet above the surrounding plains. The rocks
forming the mesa were all deposited in the sea and contain abundant
fossilized remains of the Late Cretaceous marine life present at the
time of depogition. These rocks were gently warped as the area was
uplifted in the Tertiary, and the streams that kept pace with the
uplift now reflect the structure of the underlying strata.

Biotic features: Primarily an arez of dry upland tundra meadow. Contains
gome unusual plants that have developed on the tuffacecus rocks.
Falcon and hawk aeries on cliffs.

Land use and vulnerability: No organized use at present. Most of area
under lease to oll companies angd several exploratory wells drilled
nearny.

Data source:
M. D. Mangus, Anchorage, Alaska
author from persconal field investigations

Selected references:
Detterman, R. L., Bickel, R. $., and CGryc, George, 1963, Geology of
the Chandler River region, Alaska: U.S5. Geol. Sruvey Prof. Paper
303-E, p. E223-E324.

Other knowledgeable persons:

R. M. Chapman. Menlo Park, Calif.

R. 5. Bickel, Hacienda Heights, Calif.
Publicity sensitivity: HNone

Conments: The Outpost Mountaln site is geologically interesting as the
included rocks are different than any of the other mesas, but there
are other better examples of mesas in the Arctic Lowland.
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are the nesting ground foxr thousands of shore birds and the Secretary of
the Interior is recommending the establishment of Coastal National Wildlife

Refuges at Cape Lisburne and Cape Thompson.

Estuaries and Lagoons

Estuaries and lagoons along with offshore bars and spits are all
characteristic of an emergent coastline. Much of the Arctic Lowland
coast ig recently emerxgent and the materials forming most of this coast
are onconsolidated silt, sand, and gravel with the only cementing
material being ice. Thesge soft materials are easily eroded and trans-
ported by longshore littoral currents to form extensive offshore bars.
Estuaries and lagoons are formed between the coast and the offshore bar.
Xasegaluk Lagoon along the northwest coast is about 125 miles long and
1l to 4 miles wide. The offshore bar acts as a barrier between the sea
ice and the coast so that the lagoon is ice-free for a longer period
of time thawn is the open ocean. PFPresh water from streams greatly dilutes
the sea water in ¢the lagoon and estuary forming a brackish water environ~

ment that supports different lifeforms than are found in the open sea.

Offshore Bars and Spits

The extensive system of offshore bars and spits are formed by the
movement of sand and gravel along the coast by longshore currents. The
Northern Alaska Littoral Current flows northeastward along the northwest
coast of the Arctic Lowland and has built a nearly continuvous bar a few
hundred feet to l/4-mile wide from south of Point Lay to Point Barxow.
This bar contains some interesting plant communities as well as being
the nesting ground for many geese and ducks. Other extensive offshore
bars are found along the northeastern lowland coast, but they are mainly

absent from the central part of the lowlangd.
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Islands

Islands by their isolated condition, cut-off from the mainland,
excite the imagination of most people. Here lifeforms are free to
develop independently and there are often unusual or relic species
found. However, islands lying offshore of the Arctic Lowland do not
have the isolation usually afforded these areas. The sea is frozen
most of the year and thus they are effectively tied to the mainland.
Most of the islands are merely remnants of former offshore bars, but

some contain interesting plants and birds.

Raised Beaches
Raised beaches found inland from the modern coast are a good
indication that the coastline is emergent. Sometimes these beaches
contain wood or other material that can be dated by the radiocarbon
method which gives us an indication of the rate of uplift. Numerous
raised beaches, some with sand dunes, are found in many parts of the
Arctic Lowland. Most are on sites that are beinyg considered for other
categories of Natural Landmarks and not specifically on their merit as

raised beaches.
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SEASHORES AND ISLANDS
l. Highest priority
Icy Cape - Kasegaluk Lagoon ~ subtheme — offshore bar - lagoon
Cape Lisburne - subtheme - wave-cut cliffs
Flaxman Island - subtheme - islands
Point Hope - subtheme - offshore bar - spit
Icy Reef - Beaufort Lagoon - subtheme - offshore bar - lagoon
2. Site definitely eligible
Kasegaluk Lagoon - subtheme - lagoon
Wainwright Inlet - Kuk River - subtheme - estuary
3. Sites of uncertain eligibility
Walakpa Bay - subtheme - barred estuary
Point Barrow - Nuwuk Spit - subtheme - spit
Demarcation Bay — subtheme - spit
4, Sites not recommended
Plover Islands - subtheme - islands

Admiralty Bay - subtheme - estuary
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Pigure 9. Wave-cut ¢liffs in the Lisburne Peninsula area

Figure 10. Ice-rich unconsolidated sediment typical

of most of Arctic lowland coast.
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Figure l1. Section of offshore bar near Point Lay.

Figqure 12. Goose nesting area on offshore bar near Icy Cape.

107



itm—an :ﬁ._.tu‘liu......_}ﬁ-...ﬂ..u....._. W
. o o

ookl oy

o
Eﬁ..
&
d
L-.&‘:.. . E

TETLE
5

r'\l__,l.rru

]
i

i
_.ﬂ.
3
I.I
‘.I
wundig,

¥
aLl

sBCH
-Ti.l?ﬂ
i

lo8

AP
|

1 I

B 1= T, Pt L

-
E
=
%

=
E

0% "¢ =1
(G -8 % p=8 ) LHOIMANIVM
HO0OYT M ¥SESYR - 24¥0 LOT

6T = T



09E€%1 IWOS PUBIILLIOT) JILORIA000] ALY () JU3 Ay prruuspy

v 19]
0 FLwe BII b
(e— [ HENSANIVIAL M E 0 e ,.:.VJ
— | WS iEARNT _
!
|
|
- \(- Q—
_ i
\ f
'
i
1
| .
1
ST \.fr\\\/.u;. T
0 61 @
- = =

-

09£°¢9°1 . . *_
(s-4 % o-9) LHDUMNIV M __

” . NOODYT NTYORSYY - 3d¥D XL . |
y - g _




MATURAL LANDMARE ESURVEY
LAHDFORMS
SEREHORES AND ISLANDS

I - 15 IcY¥ CAPE - ERSEGALUE LAGOEIN 1B

Theses: Seashores and iglands (subtheme, offshore bar, spits, lagocon
and estuary); Bolian landforms.

location: BRrctic Coastal Plain Province, morthwestern copst, Wailnwrlght
B-4 and B-5 guadrangles {1:63,360}, T. 11 N., R. 36 W., sections 7,
B, 17=-30, and 30; T. 1l W., R. 37 W., zections 12-15, 19-35; T. 11
W., R. 38 W., sectcions 15-3&6; T. 11 M., B. 39 ¥., =ectlons 5-18,
20-28, and 34-36: T. 11l M., R. 40 W., sections 12 and 13.

Dwnership: Hawval Petroleum Beserve Ho. 4, U. 5. MNavy, Department of
Defanse and State of Alaska. State selection includes only T. 1l
N., R, 40 W,

Approximate acreage: 34,000 acres (13,780 hectarss).

Geologic features: This site is an ocutstanding example of an offshore
bar with compound spits enclosing 2 lagoon and estuary aystem. This
ig a part of the long offshore bar deposlited by the northeast-
breénding Morthern Alaska Littoral Current. This segment is primarily
gsand and extensive dune systems are develaped, both astive and
gtabilized. The stabilized dunes are covered by séa grass and are
an important nesting ground for ducks and geese. Marine and lageonal
depogitional systems are well portrayed at Icy Capa.

Biotic features: A&n outstanding area for marine life both mammals and
shell fish. They are more abundant and varied at Icy Cape than at
any other section of the Arctic Lowland coast. The abundant shell
fish also attract a greater wariety of birds than are found elsewhers.
Brackish water speclies are found ingide the har and marine putside,
Tha stabilired dune aresas contain a great variety of shore plants.
The abundance of bird and animal life attracted early man and the

gite contains important archeclogical remains.
Scenic features: Excellent seda coast Scenary.

Land use and vulnerabilicy: W®o organized land use at presenkt, but with
inoreased preszure for oil exploration and development in the offshore
arsa of the Chukchi Sea this section of ocffahore bhar will undoubtedly
be utilized, This is a fragile ecosyatem that cannot withstand much
abusa.

Data socurce:

Arthur Grantz, HMenls Park, Calif.
M. D. Mangua, Anchorage, Alaska
Ruthor from personal investigation
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Selected references:

Hartwell, 2. D., 1972, Coastal conditiops of arctic northern
Alaska, in Terraine and coastal conditions on arctic Alaska
coastal plain: U.,S. Army CRREL Special Report 165, p. 32-72.

, 1973, Classification and relief characteristics of northern
Alaska coastal zone: Arcfic, Jouy., Axctic Inst. N. Am., v. 26,
no. 3, p. 244-252.

Other knowledgeable persons:

M. D. Mangus, Anchorage, Alaska
Arthur Grantz, Menlo Park, Calif.

Publicity sensitivity: None
Comments: The Icy Cape-Kasegaluk Lagoon site is definitely of national

significance and should be given highest priority for entry in the
Registry of Natural Landmarks. This is truly an outstanding site.
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HATURAL LANDHARE SURVEY
LANDFORMS
SEASHOHES MND TSLANDS

1-20 CAPE LISBURNE 1B

Themes: Seashores and islands (subthemé, wave-cut cliffs); Hovement
of the earth's crust; Changes in marine life.

Location: Axctir Poothills Province, west coast bordering Chakchi
Baa; Point Hope D2 quadrangle (1:83,380); T. 6 5., R. 60 W.,
gections 32 and 33; T. 7 5., R. 60 W., sections 4, 5, 8, 9, 15,
l"r ?ﬂi 214 2B, and 33:; T. B 5., R. 60 W, , sactions 4, 9., and 16.

Ownarship: Bureau of Land Management, Deépavtmént of the Interior undsar
Fegtion O-2 of Alaska Hative Claims Settlement Act. Area being
recommended a5 2 Coastal Wational Wildlife Refuge.

Approximate acreage: 3,%00 acres (1,57R hectaras).

Gaologic Eeatures: Cape Lisburne pressants & spectacular view of &
gsction of the sarth's crust. Thse Brooks Rangs, hers reprasented
by tha Lisburne Hills, are terminatsd by the sea In a series of
wave-cut cliffe. The folding and faulting that these strata have
undergone during the process of mountain building are well exposed
in the cliffs. These are some of the oldest rocks exposed in the
Arctic Lowland. They are nearly all gray limestons of Late
Paleoenic (Mizsissippian) age and centaln abundant fossilized
forma of the ses life present when they were deposited about 3100
to 324 million years ago.

Biotic features: Thousands of birds nest in the cliffs along this

gpection of the Arctic Lowland. The site is being recommended by
the Secretary of the Interior as a Coastal National Wildlife Refuge,

A succession of plant communities from shore to alpine vwaricties are
prasant.
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Scenic features: Contains some of the most spectacular scenery
in the Arctic Lowland.

Land use and vulnerability: 2 Distant Early Warning Radar Station
is located about 1 mile east of site and personnel from site
occasionally visit site, but there 1s no organized usage at
present.

Data source:

M. D. Mangus, Anchorage, Alaska
A. K. Armstrong, Menlo Park, Calif.
I. L. Tailleur, Menlo Park, Calif.

Selected references:

Armstrong, A. K., 1970, Carbonate facies and the Lithostrotionid
corals of the Mississippian Kogruk Formation, De Long Mountains,
northwestexn Alaska: U.S. Geol. Survey Prof. Paper 664,

38 p.

, 1972, Biostratigraphy of Mississippian Lithostrotionid
corals, Lisburne Group, Arctic Alaska: U.S. Geol. Survey
Prof. Paper 743-A, p. Al-R28.

, Mamet, B. L., and Dutro, J. T., Jr., 1971, Lisburne
Group, Cape Lewis-Niak Creek, northwestern Alaska: U.S. Geol.
Survey Prof. Paper 750-~B, p. B23-R34.

Other knowledgeable persons:

J. T. Dutro, Jr., Washington, D.C.
I. L. Tailleur, Menloc Park, Calif.
E. G. Sable, Denver, Colo.

Publicity sengitivity: None
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Comments: Cape Lisburne is highly eligible to be entered into the
Registry of Natural landmarks and is strongly recommended on
the baszsis of the geclogic, »icric, and scenic qualities.
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HATURAL LAMDHARE SURVEY

SEASHORES AND TSLANDS

I=-32l FLANMAN ISLAND L&

Themas: Seashores and islands (subthesme, Tslands); Eolian landforms.

Locatlon: Arctic Coastal Plaln Province, island in Baaufort Sea
naar mouth of Canning River, Flawman Island A-4 quadrangle
{1:63,360), T. 10 N.; R. 2} E., sections 233-26; T. 10 H.,
R, 24 B., sections 19-21, 16-30, and 33-36.

smershipr State of Alaska, under leass in part to Humble Odil
Company .

Approximate acreags: 4,000 acres (1,680 hectares).

Gaologlic featurcs: The Flasman Island zite is extramely intaresting
in that it is the typé lacality for the Flasman Form.ation of
Quaternary age. The formation is composad mainly o gravel and
boulders that probably represent a glarcial deposit. The inter-
¢sting thing, however, is chat the Eragments are all axotic
rock types that are not found in the Brooks Range. The beat
avidence suggests thay came from somewvhere in intérior Canada.
These rTocks include pink granite, uvlitramafic intrui.ves, diabass,
red quartzice, tan marble and & variety of other exotic rocks.
gome of the boulders are B ro 10 feer across, The Flaxman
Pormation composes the main part of the island. An offsghore
bar with compound spits extands westward about 4 miles from
the main part of tha island.
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Biotic features: Several important shore plant communities and bird
pesting areas. Aalso the site of polar bear dens. Flaxman
Island is being considered also, as an Ecologic Natural Landmark.

Land use and vulnerxability: Land under lease to o0il companies and one
well has been drilled along north shore. This site is in delicate
ecologic balance and continued development will make it highly
vulnerable to destruction.

Data source:

C. G, Mull, Denver, Colo.
J. J, Xoranda, Livermore, Calif.

Selected references:

reffingwell, E. de K., 1918, The Canning River region, northern
Alaska: U.S. Geol. Survey Prof. Paper 108, 251 p.

Barnes, P. W., Reimnitz, Exrk, Gustafson, €. W., and Larsen,
B. P., 1973, U.5.G.S. marine geologic studies off northern
Alaska, 1970 through 1972, date type and location, U.S. Geol.
Survey open-file report.

oOther knowledgeable persons:

M. D. Mangus, Anchorage, dlaska

Publicity sensitivity: None
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Comments: The Flaxman Island site is definitely qualified for entry
into the Registry of Natural Landmarks on both geologic and biotic
features. The cabin of E. de K. Leffingwell, an early explorer
of the Arctic, is located on the island and has been made a state

historic site.
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NATURAL LANDMARK SURVEY
LANDFORMS
SEASHORES AND ISLANDS

I - 22 POINT HOPE 1A

Themes: Seashores and Islands (subtheme spit and lagoon); Permafrost
landforms; River systems; Eolian landforms.

Location: Arctic Poothills Province, westernmost point in Arctic
Lowlands, Pt. Hope B-3 quadrangle (1:63,360); Umiat Base, T. 12 S.,
R. 61 W., sections 10-36; T. 12 S., R. 62 W,, sections 23-29, and
31-36; Kateel Base, T. 34 N., R. 33 W., sections 1-26, and 35-36;
T. 34 N., R. 34 W., sections 1-15; T. 34 N., R. 35 W., sections
1 and 2, 10-12.

Ownership: Native Village withdrawal area. Part of acreage selected
as of 8/1/74, but final selection not complete.

Approximate acreage: 48,500 acres (19,628 hectares)

Geologic features: The Point Hope site is the westernmost tip of land
in the Arctic Lowland. It is a spit and offshore bar system that
has been built 60 miles out into the Chukchi Sea by opposing
littoral currents. WNorth of the point the current flows northeast
and south of the point to the southeast. At present the southeast
current is strongest and is cutting the north side of spit and
moving the sediments around to the southeast. Marrayatt Inlet and
Alahutak Lagoon are large barred lagoons behind the spit. Thou-
sands of square miles of flat plains lie behind the lagoons.

These represent elevated sea floor. Point Hope site has been
occupied by man for thousands of years and may well represent the
first site inhabited on the North Bmerican continent. Some of the
early sites are being eroded by the sea along the west side of the
spit. Aabundant permafrost features are to be found on the flat
plains and extensive dune systems are locally developed on the
offshore bars.

Biotic features: Wet sedge tundra plant communities cover the plains
with shore communities on the bars. The site is the nesting area
for many ducks, geese, and gswans. Sea mammals and shell fish are
abundant in the waters, both offshore and in the lagoons.

Land use and vulnerability: The area used primarily for hunting by the
village. Some grazing by reindeer from the village, but herds are
not large. Oil and gas lease applications filed on some of the
lands and activity will increase with the settlement of the Wative
Land Claims. Site is in considerable jeopardy.
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Data source:

I. L. Tailleur, Menlc Park, Calif.
C. G. Mull, Denver, Colo.

M. D. Mangus, Anchorage, Alaska
Author from personal investigation

Selected references:

Humphrey, R. L., Jr., 1970, The prehistory of the Arctic Slope of
blaska, Pleistocene cultural relationships between Burasia and
North America: Ph.D. Thesis, University of New Mexico, 332 p.

McCullech, D. §., 1967, Quaternary geology of the Alaskan shore
of the Chukchl Sea, in Hopkins, D. M., ed., The Bering Land
Bridge, Stanford University Press, Stanford, <cCalif., p. 51-120.

Tailleur, I. L., Jordan, C. F., Mangus, M. D., and Polski, W.,
Coazatal scarp~edge retreat on the Tigara Peninsula, northwestern
Alaska, 22 years of observations: Jour. of Sedimentary Petrology

(in press).

Other knowledgeable persons:

I. L. Tailleur, Menlo Park, Calif.
C. G. Mull, Denver, Colo.

Publicity sensitivity:
Data on archeeclogical sites should not be widely distributed until
they can be excavated properly.

Comments: The Point Hope site is definitely eligible for entry into
the Registry of WNatural Landmarks.
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NATURAL LANDMARK SURVEY
LANDEORMS
SERSHORES AND ISLANDS

1 - 23 ICY REEF - BEARUFORT LAGOON 1B

Themes: Seashores and Islands (subtheme offshore bar and lagoon);
Permafrost landforms; Eolian landforms

lLocation: PRrctic Coastal Plain Province, eastern part, Demarcation Point
D-2 and D-3 quadrangles (1:63,360), T. 6 N., R. 39 B., sections 1,
2, 11-14, and 24; T. 6 N., R. 40 E., sections 6-8, 16-~23, 25-30.

Ownership: Arctic National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Intexior.

Approximate acreage: 11,220 acres (4,540 hectares).

Geologic features: An excellent section of offshore bar constructed by
the noxrthern Alaska Littoral Current. The bar encloses the Beaufort
and Nuvagapak Lagoons. Large intricate delta system built up at
mouth of Aichilik River, which supplies much of the sediment used
in the construction of the offshexe bar. Some sand dune areas on
delta and abundant permafrost polygons on the coastal sections of
site. RAn exceptional good site to study cocastal depositional
features in the eastern Arxctic.

Biotic features: Wet sedge tundra plant communities on shore. Large
brackish water fish and invertebrate population in the lagoon with
marine forms on the seaward side of bar. Lagoon connected to sea
but primarily fresh water due to great input of rivers draining into
it. Site suggested as an Ecological Reserve by Joint Fedexal-State
Land Use Planning Commuission.

Land use and vulnerability: No use made of site at present. vuynited States
Fish and Wildlife Service maintain a camp at Ruvagapak Point for
study of area. The proposed gas pipeline along arctic coast to
sanada would probably go through site and the construction would
greatly alter the natural conditions that now exist there.

Data source: M. D. Mangus, Anchorage, Alaska

Selected references:
Relser, H. N., Brosgd, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1974, Preliminary geologic map, Demarcation Point quad-
rangle, Alaska: U.S, Geol. Survey MF map.

Other knowledgeable pexsons:
H. N. Reiser, Menlo Park, Calif.
J. T. Dutro, Jr., Washington, D.C.

Publicity sensitivity: None

Commnents: An excellent offshore bar and lagoonal system in the eastern
Arctic Lowland. Definitely eligible for entry into Registry of
Natural Landmarks.
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MATURAL LANDMARRE SURVEY
. LANDFORMS
SEASHORESE AND ISLAKDS

I - 24 KASEGRLUK LAGIIN 2B
Themes: Seashores and islands (subtheme offabore bar and lagoon).

Logation: Arctic Cpastal Plain Province, west coast bordcocring Chukchi
Ssa, Point Lay B-2 and B-3 quadrangles (l:63,360}, T. 1 W., R, dB6
W., sections 22-%7 and 34-35; T. 1 5., R, 46 W., sections 5-7, and
I8;: T. 1 5., ®. 47 W., sections 1, 2, 11-14, 22-27, and 34-36;
T- ? 5-] R- 47 H-i ﬂﬂttims 2‘4; gl le ﬁnd- 1.1-

wmership: Hative Village Deficlency area, and S5tate of Alaska selections
[pending). ©O11 and gas lease applications Eiled on all acresge
pending settlement of Wative Claims.

ApproXimate acresger 132,620 acres (5,107 hectares)

Feologlic Eestures: FKasegaluk Lagoon extends for owver 100 miles along
the northwest cosst of the Arctic Lowland. This site marks the
south end of the lagoon whers the ocffshore bar is tisd to the
mainlasnd. This bar constructed of sand and gravel carried along
the coast by the northern 2laska Likttoral Current. Excellant
lagoonal depositlional system, Gradusl uplift of this coast is
£illing the lageon and it will eventually form a néew section of

the coastal plain., Former beach levels now exposed on present
coastal plain.

Biptic featurss: Good examples of bath brackish and marine invertabrate
and vertebrate faunas. Shore and wek sedge tundra plant communities.

Land vse and vulnsrability: HNo organized vee At present, but oil and
gz8 lease applications gn file and exploration will probably start
with settlement of Mative Claims.

Cata source: Author from personal investigations

Selected refarances:
Chapman, R. Md., and Sable, E. G., 1960, Geclogy of che Upukok-Corwin
region, northwestern Alaska: 0.5, Gesl. Survey Prof. Paper 303-C,

. C49-Cla7.

Harewell, A. D., 1973, Classification and relief characteristics of
nartharn Alaska coastal zone: Arctic, Jour. Arctic Inst, W, Am.,
Vv, 26, ng. 3, p. 244=2352.

Other knowledgeable perscns:
E. G. Eable, Danver, Colo.
J. J. Eoranda, Livermore, Calif.

. Publicity semsitivity: Hone

Comments: Sice eligible for entry in Reglstry of Watural Landmarks. Also
being considered as an Epcologicgl Landmark site.
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HATURAL LANDMARK SURVEY
LANDEORMS
BEAEHORES AND ISLANDS

I - 35 WAINWRIGHT INLET - KUK RIVER IB

Themes: Seashores and islands (subthems estuiry); River systems, Flains,
plateaus, and mesas; Parmafrost landforma.

Location: Arckic Coastal Plain Province, northwest coast, Wainwright
B=2 and C-2 guadrangles (1:63,360], T. 12 ¥., R. 31 W,, sections
G, Ty 18 and 19; T. 12 M., R. 32 ¥W., ssctiona 1-1, 10=15, 22=24,
T. 11 N., R. 31 W., sections—-all; T. 14 M., R. 11 W., sections
#=11, 14=18, 21-33, 2&-2B, A3-36; T, 14 W., R. 31 ¥W., secticons
l=4; 9=16; T. 15 W., R, 21 W., mectione 28-33; T. 15 N., R. 32 W.,
sactions 25, 26, 34-34.

wnérship: HWaval Patroleum HRederve Ho. 4, U. 5, Navy, Departesant of
Defenas and Macive VI1lliaga withdrawal arsa.
The following armag have been selected:
Sectiong 16 and 2L, T. 13 H., R. 31 W, == MHative
Sections 2 and 3, T. 14 M.; R, 31 W, =-- Hilitary
Sli:t.'l.l:rnl gp lli lﬂd EEp Tl l" Hir H-I 31 HI — H-‘u“
Sections 9 and 16, T. 14 ¥., R. 12 W. == Hative
Sactions 28 and 25, T. 15 N., R, 31 W. == HMilitary
Section 10, T. 15 M., R. 31 W. == HWHative
Elﬁtlﬂ-ﬂl 25| 26' 3"’-, 35! .nﬂ J'E'.r T! 15 Hl; R! 32 “1- - “-.t-i“
village

Approximate acreage: 61,900 acres (25,050 hectares)

Geclogic features: Walnwright Inlet, tha largest estuarine complex in
the Arctic Lowland, was formed whén an of fshore bar dapmed the
mouth of the Kuk River., The bar has been breached, but the Inlst
is largely a freshwater system. An eXcellent site for the study
of estuarine deposzitional systems under Arctic conditions incloding
a compound splt system on the outer bar. Deposition in the upper
part of the estuary is closing off a series of bagins that will
eventually be parc of tha coastal plaln area. Abundan: well-
presarved permafrost featores, ae well as preserved uplifted
strand lines. Amber of Cretacecus age has besn found along the
¥uk River and parrs of this site already beilng considered by the
Hational Park Service as & Matural Landmark,

Biotic features: An important estuarine vertebrate and invertebrate
locelity., Sswveral well-developed plant commenities, and a major
bird p#sting area. BAlsc, part of the caribou migration rouke.

Land use and wvulnerability: The land near the mouth of the estuary
receives considerable usage from the village of Wainwright and
the Digtant Esrly Warning Site. Lease applications have beaen
filed o mine coal Efrom the Upper Creataceocus strata axposed
nearby. ©0il exploration can also be expected to increase in the
near future. Action should be taken quickly to preserve site in
its present condition.
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Data source:

M. D. Mangus, Anchorage, Rlaska
Charles EBvang, Anchorage, Alaska
Author from personal investigations

Selected references:

Hurd, R. D., Jr., Smith, R. F., and Usinger, R. L., 1958, Cretaceous
and Tertiary insects in Arctic and Mexican amber: Proceedings of
10th International Congress of Lntomology, Wo. 1, p. 85).

Langenheim, R. L., Jr., Smiley, €. J., and Gray, J., 1960, Cretaceous
amber from the arctic coastal plain, Alaska: Geol. Soc. Am,
Bull., v. 71, no, 9, p. 1345-1356.

Smiley, C. J., 1971, Cretaceous floral sequences in the Alaskan
Arctic: Am. Assoc. Petroleum Geologists Bull., v. 54, no. 12,
p. 2504-250S.

Othexr knowledgeable persons:

E. G. Sable, Denver, Colo.
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: Iunformation on the amber localities should not
be widely distributed as indiscriminete collecting would deplete
the supply for scientific research.

Commenta: Wainwright Inlet Ls an excellent locality for the study of
estuarine systems, and is eligible for inclusion in the Registry
of Natural Landmaxks. Site is being considered for an Ecological
Landmark and also being considered by the Park Service.
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HATURAL LANCHARE SURVEY
LANOFORMES
SEASHOFES AND ISLANDS

I - 26 WALAKPR BRY 1B

Themes: Seashores and islands (subthems estuary): Permafrost landforms;
Plains, plateaus, and mesas.

Location: Arctic Coastal Plain Provinca, northwest coast, 12 miles
southwest of Barrow, site of Will Rogars-Wiley Poat crash,
August 1933, Barrow A=3 quadrangle {(1:83,360), T. 20 M.,

BE. 19 W., sectiona 4, S, and 6 7. 20 M., R, 20 W., sactions
1. 2. and 11; T. 21 H., R, 19 W,.. sections 19, and 10-34.

Cemership Haval Pekrcloum Rassrve Ho. 4, U. 5. Mavy, Department of
Defenze and Mative Village withdrawal area. Sections 31 and 32,
T. 21 H., BE. 19 ¥. have bsan salectad by the village of Barrow.

ApproxXimats acraage: 6,840 acres (2,687 hectares)

Geologic features: Walakpa Bay is an estuary formed by & bar acrose
the oouth of the Walakps River; this bar has been breached o
makes this an astuaring system. The estuary is cut into a
section af tha Barrow plains conzisting of the Gubik FPormation
sand and gilt of (patérmary ags overlying Oppar Cretacecus
bedrock. A very sluggish estuary system that is baing Ffilled
with sedimant due to the very slight flvshing sction of the
tida. This is an ares of pattemed ground in alongated oval-
shaped basins that represent the site of former oriented lakes.
Tha lakes were criented st about JI51°.
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Biotic features: Numerous well-developed plant communities including
shoreline, wet sedge, and dry tundra. Nesting area for shore
birds. das been suggested as an Ecologicazl Reserve by the
Joint Federal-State Land Use Planning Commission.

Land use and vulnerability: The proximity of this site to Barrow,
about 12 miles, makes it vulnerable to increased use and
deterioration.

Data source: Joint Federal-State Land Use Planning Commission.

Selected references:

Black, R. F., 1864, Gubik Formation of Quaternary age in
northern Alaska: U.S. Geol. Survey Prof. Paper 302-C,
p. C59-C91.

Potter, L. D., 1972, Plant ecology of the Walakpa Bay area,
Alaska: Arctic, Jour. Arctic Inst. N. An., v. 25, no. 2,
p- 115-130.

Other knowledgeable persons:

J. J. Koranda, Livermore, Calif.
Jerry Brown, Hanover, New Hampshire

Publicity sensitivity: None

134



Comments: Walakpa Bay has significance naticnally, but there are

better sites in the Arctic Lowland. It still should be
considered, nowever, as it is an Important archeological

site, and also, as the site where Will Rogers and Wiley Post
were killed in a plane accident in AZugust 1933.
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NATURAL LANDMARK SURVEY
LANDE'ORMS
SEASHORES AND ISLANDS

I - 27 POINT BARROW - NUWUK SPIT 3A

Themes: Seashores and islands (subtheme spits)

Location: Arctic Coastal Plain Province., Pt. Barrow, northernmost
point of land in United States, Barrow B-4 quadrangle (l:63,360),
T. 23 N., R. 17 W., sections 3-11, 17 and 18; T. 23 N., R. 18 w_,
sactions 12 and 12, T. 24 N., R. 17 W., sections 32 and 33.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense anrd Native Village withdrawal area. Selections not mades
as of 8/11/74.

Approximate acreage: 4,900 acres (1,983 hectares)

Geologic features: Point Barrow is the northernmost point of land in
the United States lying at about 71°23'30" N. latitude, The point
is a compound spit 4 wiles long tied to the mainland wiith a sub-
sidiary spit rumning southeast for 3 miles. The system of spits
was formed by the intersection of northeast flowing Northern Alaska
Littoral Current meeting thc northwest flowing Pacific Gyral, which
1s the main current of the Arctic Ocean Basin. Logs dated by the
radiocarbon method from a series of raised beaches indicate the
point ig at least 10,000 years old. The youngest series of raised
beaches were formed about 1,000 yeaxs ago. The spit was breached
by a storm in October 1963, but has since been reconstructed by
the longshore currents. The spit has been occupied@ by man for at
least 2,000 years.
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Biotic features: PR wvariety of marine vertabrate and invertebrates
are found in the waters surrounding the spit. Some shore birds
nest in the area and there are shoreline plant communities.

Land use and vulnerability: The spit has been used as a source of
construction materials for Barrow and the Arctic Research
Laboratory located at the base of the spit. Contlnued gdevelop-
ment in the Barrow area will probably cause further inroads into
the natural condition of the area.

Data source: Arctic Research Laboratory, Barrow, Alaska

Selected references:

Hartwell, A, D., 1972, Coastal conditions of arctic northern
Alaska, in Terrain and coastal conditions on arctic Alaska
coastal plain: U.S. Army CRREL Special Report 165, p. 32-
T2,

Hume, J. D., 1965, Sea-level changes during the last 2,000 years
at Point Barrow, Alaska: Science, v. 150, no. 3700, p. 1165-
1166.

, 1967, shoreline processes near Barrow, Alaska, a comparison
of the noxrmal and the catastrophic: Arctic, Jour. Arctic Inst.
N, Am., v. 20, no. 2, p. 86-103.

Péwé, T. L., and Church, R. E., 1962, 2Age of the spit at Barrow,
Alaska: Geol. Soc. Am. Bull., v. 73, no. 10, p. 128B7-1291.

Rex, R. W., 1964, Arctic beaches, Barrow, Alaska, in Miller, R. L.,
ed., Papers in marine geology, p. 384-400.

Other knowledgeable persons: Many personnel associlated with Arctic
Regearch Laboratory, Barrow, Alaska.
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Publicity sensitivity: None

Comments: This is geologically a good site, but it has been disturbed
and propably will be again in the future.
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NATURAL LANDMARK SURVEY
LANDEORMS
SEASHORES AND ISLANDS

I - 28 DEMARCATION BAY 3B

Themes: Seashores and islands (subtheme spits and lagoon).

Location: Bretic Coastal Plain Province, north coast adjacent to
aAlaska-Canada border, Demarcation Point C-1 quadrangle (1:63,360},
T. 3 N., R. 44 E., secticns 1-6, 8-12; T. 4 N.,, R. 43 E., sections
13, 14, 23-25, and 36:; T. 4 N., R. 44 E., sectiouns 16-36.

Owngrship: Arctic National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interior.

Approximate acreage: 18,140 acres (7,341 hectares)

Geologic features: Demarcation Bay is an excellent site to study
circulation and depeositional systems in a nearby land locked
arctic bay. Spilits have bheen constructed from opposite points
at the mouth of the bay so that they restrict the flow of water
into the bay. There are no major streams entering the bay so
that the main source of sediment is material being transported
by the marine currents. Well-developed patterned ground is
found on all the cliffs surrounding the bay. These are on the
order of about 25 feet high and expose numerous ice-wedge
polygons.
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Biotic features: Wet sedge tundra interspaced with tussock tundra
in the drier areas. Nesting gounds for many ducks and geese.

Land use and vulnerability: Site is part of the Arctic National
wildlife Range, but a gas pipeline along the northern coast
from Prudhoe Bay to the Mackenzie Delta, in Canada, is being
considered. If this pipeline is built this site would be
highly vulnerable.

Data source: BAuthor from personal investigation

Selected references:

Krinsley, D. B., Davies, W. E., Rochlin, J., and WVewton, E. G.,
1971, Existing environment of natural corxidors from Prudhoe
Bay, Alaska, to Edmonton, Canada: U.S. Geol, Survey open=
file repc:zt. 104 p.

Reiser, H. N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1974, Preliminary geologic map, Demarcation Point
quadrangle, Alaska: U.S. Geol. Survey MF Map, 2 sheets.

Other knowledgeable persons:

M. D. Mangus, Anchorage, BAlaska
C. G. Mull, Denver, Colo.

Publicity sensitivity: None
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Comments: An excellent site to study the circulation and depositional
patterns of a nearby landlocked arctic bay.
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NATURAL LANDMARK SURVEY
LANDFORMS
SEASHORES AND ISLANDS

I - 29 PLOVER (TAPXALUK) ISLANDS 4

Themes: Seashores and islands (subtheme islands).

Location: The Tapkaluk Island group of the Plaver Island, lying 5
miles off the north coast just east of Pt. Barrow, Barrow B-3
quadrangle {1:63,360), T. 22 N., R. 15 W,, section 5; T. 22 N.,
R. 16 W., sections 30, 31, and 32; T. 23 N., R. 16 W., sections
16, 17, and 21-26.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Dafense and Native Village withdrawal. Lands not selected as of
8/1/74.

Approximate acreage: 1,420 acres (575 hectares).

Geologic features: The Plover (Tapkaluk) Islands are the segmented
remnants of an o0ld offshore bar lying about 5 miles off the coast
just east of Point Barrow. This was originally a continuous
narrow offshore bar that enclosed Elson Lagoon. The islands are
composed entirely of unconsoclidated sand and gravel.

Biotic features: Primarily a nesting area for shore birds.

Land use and vulnerability: ©No organized use of arxea at present and
probably none in near future.

Data source: Author from personal investigation

Selected references: None

Other knowledgeable persons:

J. J. Koxanda, Livermore, Calif.

Comments: This site is not recommended as there are other detter
localities in the Arctic Lowland.
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NATURAL LANDMARK SURVEY
LANDFORMS
SEASHORES AND ISLANDS

I - 30 ADMIRALTY BAY 4

Themes: Seashores and islands (subtheme estuary and islangds).

ILocation: Arctic Coastal Plain Province, north coast east of Barrow,
Teshekpuk D-5 quadrangle (1:63,360), T. 17 N., R. 14 W., sections
3-9; T. 17 N., R. 15 W,, sections 1-4 and 9-12; T. 18 N., R. 14
W., sections 3-10, 15-22, and 27-34; T. 18 N., R. 15 W., sections
1-4, 9-16, 21-28, 33-36: T. 15 N., R. 18 W., sections 31-36.

Ownership: Navel Petroleum Reserve No. 4, U. S. Navy, Department of
Defensge.

Approximate acreage: 42,300 acres (9,038 hectares)

Geologic features: Admiralty 8ay is a part of the largest estuarine
system in the Arctic Lowland; Yt extenda approximately 30 miles
into the.coastal plains southeast of Baxrow. It contains a
complex system of coalescing bays and islands most of which
atand only a few feet above sea level. Pattéerned ground occurs
throughout these low-lying areas.

Biotic ‘featureg: Bbhundant brackish to fresh water vertebrate and
invertebrates. Nesting area for ducks and geese.

rLand use and vulnexrability: None
Data source: Author from personal investigation
Selected references:
Black, R. F., 1964, Gubik Formation of Quaternary age in northern

Alaska: U.S. Geol. Survey Prof. Paper 302-C, p. CS9-C9l.

Other knowledgeable persons:
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: WNWone

Comments: Site not recommended as a Natural Landmark.
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Theme 3.—-River Systams

The theme River Systems, under the category Landforms of the
Fresent; 15 of major importance in the Arctic Lowland. HRivers in tha
Arctic ard in many respects similar to those 1n desert areas in that
they are subject to flash floods in which the volume of wWwater may
double within a matter of a few hours. This suddan dramatic runoff
is aided by the naturs of the arctic tundra. Only the uppar few
inches of the tundra mat thaws during the summer. This active layer
iz highly absorbant, but cnce it is saturated ths runoff is total and
any additional rain immediately finds i1ts way into tha streams. Anyonse
why camps along an arctic river has to consldar;, in picking a camp
zite, that the stroam level may change 5-10 feet in a matter of a few
hours. This sudden changs in volume of watar in conjunction with tha
abundance of uncongsolidated sand and gravel produce classic examples
of braided streams wvhich are characteristic of the arctic environment.

The Colvills River iz the major straam in the Arceic Lowlandy ik
drains most of the central and western foothill area. Few stream flow
méituraments have been made on the Arctic Slope, but tha Colville is
probably tha second largest river im Alaska. Streams flowing across
tha laka country north and west of the Colvills are mainly in areas
underlain by sand and silt. Hars the streams develop classic examplas
of meanders, meander scrolls, and oxbow lakes. East of the Colville
the stroam bed load is primarily gravel and the braided channel pattern
is developad.

Many of the streams in the Arctic Lowland ceass to [low during the

lang celd winters. The larger rivers contain considerable water under
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the ice, but if excessively braided may freeze to the bottom locally.
This condition produces a phenomenon of arctic rivers known as the
aufeis field. Water flowing under the ice is stopped by an ice dam
where the stream is frozen all the way to the bottom. The continued
flow of water increases the hydrostatic pressure until the water breaks
through to the surface and flows on top of the ice where it quickly
freezes. This continues until an aufeis field 10 to 15 feet thick and
many square miles in area 1is built up; once built these river glaciers
will remain for a number of years before melting during an exceptionally
warm summer. Even though they may melt a new one will form in the same
area the following winter. Generally they form in areas where large
springs flow the year around and add their water to the stream flow.
The theme River Systems is divided into several subthemes that
are characteristic of, or well-developed in, the arctic environment
of the Arctic Lowland. The subthemes decided on are Braided Channels,
Aufeis Fields, Meander Scrolls and Oxbow Lakes, Entrenched Meanders,
and Deltas. Beaded streams are another feature of arctic environment

that will be discussed more completely under Permafrost Landforxms.

Braided Channels
Braided streams develop where the bed load contains a wide
variety of particle sizes and is excessive for the volume or velocity
of water. Thus they tend to form in broad relatively flat areas down-
stream from localitles where the stream has been confined by bedrock
walls or other resistant stratum. This condition is best developed
in the eastern and part of the central Arctic Lowland where numerous

glaclal moraines flank many of the streams. The moraines restrict
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the stream to a few main channels while at the same time adding a wide
range of particles to the stream. The larger particles in mid-channel
are the first to be dropped as the velocity decreases. These become
the locus for a central gravel bar which divides the channel and
further restricts the flow, and the process is repeated until there
are many interconnecting channels. Many of the braided stream areas
are relatively small, but large classic textbook examples are found on
the Sagavanirktok, Ivishak, Echooka, and Canning Rivers in the eastern

Arctic Lowland.

Aufeis Fields

Perennial river glaciers form in the same general areas as the
braided streams. Where the stream spreads out and the velocity drops
are the precise localities that will freeze to the bottom during the
winter., The deeper single channel upstream, particularly in areas
that are spring fed, will continue to flow with the hydrostatic
pressure forcing the water out on top of the ice. A domal lce
structure is first developed which then ruptures and releases the
water to the surface. The bluish-green ice formed in the aufeils
field is very similar in appearance to a true glacier. Exceptionally
fine examples are found on the Sagavanirktok, Ivishak, Echooka, and

Canning Rivers.

Meandexr Scrolls and Oxbow Lakes
Meander scrolls are a series of depressions and rises on the convex
sides of bends formed as the channel migrates laterally downvalley
and towards the concave bank. The meander continues to grow until it

ig cut off during a spring flood. The cutoff portion starts to fill
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almost immediately with sediment and vegetation and has the character-
istic oxbow shape.

Classic examples of these features are found in the flat plain
and lake country of northwestern Alaska. Here the low gradient rivers
flow through an area composed primarily of sand and silt which is
easily eroded. Most of the stream discharge is concentrated in a
period of about 2 to 3 weeks in the spring when the snow melts. This
rapid runcff easily erodes the sand forming almost a yearly succession
of scrolls. Meanders are generally cut off during these same periods
of flood when the water contains considerable silt. BAs the water level
drops the circulation in the cutoff stops and the silt drops to the
bottom where it forms an impervious seal that retains the water in

the oxbow lake.

Entrenched Meanders
Meandering streams sometimes cut through the surficial materials
into bedrock. 1If the stream retains a high discharge rate and the
bedrock is uplifted slowly the meander is continued in the rock.
Classic examples of this are found in the southwest along the Colo-
rado, Green, and San Juan Rivers. Similar conditions have existed
in the Arctic Lowland along the Kukpowruk, Utukok, and Awuna Rivers.

They have locally cut 1,000 to 1,200 feet into bedrock.

Deltas
Deltas are formed where a stream enters a body of water and drops
its load of transported sediment. These areas are of great interest
to geologists mainly because of the wide variety of depositional

features and the transition from fresh to brackigh, and finally to
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marine lifeforms. BAncient deltas are commonly the reservoir rocks
for large ¢il fields. The Colville, Sagavanixktok, and Canning Rivers
have developed extensive delta systems into the Arctic Ccean.

The following sites illustrating various parts of the theme River
Systems are suggested for inclusion in the Registry of Natural Landmarks

for the arctic Lowlang.
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RIVER SYSTEMS
1. Highest priority
Sagavanirktok River - subtheme - Braided Channel
Ikpikpuk River - subtheme - Meander Scrolls and Oxbow Lakes
Colville Delta — subtheme - Deltas
Ivishak - Saviukviayak - subtheme - Aufeis Field
2. Sites definitely eligible
Kukpowruk River - subtheme - Entrenched Meanders
Meade River - subtheme - Meandexr Scrolls and Oxbow Lakes
3. Sites of uncertain eligibility
Echooka River - subtheme - Aufeis Field
4. Sites not recommended

Awuna River - subtheme - Entrenched Meanders
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Figure 13. Meander scrolls along Ikpikpuk River.

Figure 14. Aufeis field on Ivishak River.
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BATURAL L[ANTMARYK SURVEY
LANDF O RMS
RIVER SYS5TEMS

I =31 SAGAVANIRETOK RIVER 1A

Theme: River systems (subtheme braided chamnel).

Locationt Arctic Coastal Plain Province, sastern part, south of
Prudhoe Bay, Sagavanirktok quadrangle {(1:250,000), T. 2 M.,
R. 14 E., sections 1, 12, 1), and 24: T. 2 W., R. 15 E.,.
sections S5-8, 17-20, and 268-30; T. J M., R. 14 E., seccions 1-3,
1o=15, 23-36, and 35-36; T. } N., R. 15 E., sections 7, 18, 19,
and 30=32; T. 4 N., R, 14 E., sections 2-5, A=11, 21-28, and
34-]61 Tl 5‘ Hi.f Hl 13 !lf llﬂtlﬂﬂi 1-! 12! 13! z"l lsi ﬂ.l'lﬂ. !E:
T. 5 H.y R: 14 E., sactions 5=%, 1lé-21, and 28-33; T. &6 H.,;
R. 1) E,, sectiona 1, 12, 13, 24, 25, and 36; T. & N., R. 14 E.,
segtions 5«8, l8-20, and 29=32; T. 7 HN., R. 13 E., Sactions 24,
25, and 36;: T. 7 W., R. 14 E., sections 1-3, 7=10, 16-21, and
28=-132,

Owmarshipr Utility eorcidor, Buresu of Land Managemént, Department of
the Trnterior, and Btate of Alasks selection pending.

Approswimate screages 51,840 acres (20,835 hectares).

Geologic features: The Bagavanirktok River im the arétic coastal
plain province Ls a classic example of a braided stream. The
inericately braided channels €lew on & Elood plain about 3 miles
wide. Thare are genarally ! to 4 main channels and as many, or
more, distributary channels some of which receive water only
during peak flood paricds. MHost of the channels are 50 to 75
feet wide and carry about 11,000 cubic feest per second of water.
Thare is wvery little slevation difference between channels and
a modest rain storm can add enough watar to make the channels as
such as L/4-mile wide.

The river flows across A broad alluvial plain cor into lLake
Crataceous and Barly Terciary bedrock and cuts past thg wesé and
of Franklin Bluff. This part of the Sagavanirktok River ig a
classic axample of stream piracy. The Sagavanirkteok and Ivishak
Rivers join at the south edge of the site. The Sagavanircktok
originally flowed to the west as part of what is now the Toolilk
River,
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Biotic features: Numerous cutbank plant succession communities along
gravel bars on flood plain. Wet sedge meadow in areas back from
the river followed by dry tundra meadow. Numerous willow and
shrub succession groups.

Land use and vulnerability: This site is highly vulnerable to destruc-
tion and probably has already received irreparable damage during
the road and pipeline construction. The Trans-Alaska Pipeline
and access road are being built on the xiver flood plain (see
figure 2).

Data source: C. G. Maull, Denver, Colo.
M, D. Mangqus, Anchorage, Alaska
Author from personal investigations

Selected references:

Childers, J. M., 1972, Channel erosion surveys along proposed
TAPS route, Alaska, July 1971: U.S. Geol. Survey open-file
report, 79 p.

Childers, J. M., Sloan, C. E., Meckel, J. P., 1973, Hydrologic
reconnaissance of streams and springs in eastern Brooks
Range, Blaska, July, 1972: U.S. Geol. Survey open-file
report, 25 p.

Koranda, J. J., 1960, The plant ecology of the Franklin Bluffs
area, Alaska: Ph.D. Thesis, University of Tennessee,
235 p.

Ferrians, O. J., Jr., 197la, Preliminary engineering geoloqic
maps of the proposed trans—Alaska pipeline route, Beechey
Point and Sagavanirktok quadrangles: U.S. Geol. Survey
open-file report, 2 sheets.

Other knowledgeabhle persons:

H. N. Reiser, Menlc Park, Calif.
Reuben ¥Xachadoorian, Menlo Park, Calif.

Publicity sensitivity: None
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Comments: An outstanding example of a braided stream and eligible
for entry in Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
RIVER SYSTEMS

I - 32 IKPIKPUK RIVER 1C

Themas: River systems (subtheme meander scrolls); Eolian landforms,
Permafrost landforms: Lakes and lakeshores

location: Aarctic Coastal Plain Province, central part, Teshakpuk B-3 and
B-4 quadrangles (1:63,360), T. 11 N., R. 11 W., sections 6, 7, 18 and
19; T. 11 N., R. L2 W., sections 1-4, 95-16, and 21-24; T. L2 N., R.
11 w., sections &, 7, 18, 19, 30, and 31; T. 12 N., R, 12 W., sec-
tions 1-4, 9-16, 21-28, and 33-36.

Ownexrship: Naval Petroleum Resexrve No. 4, U. S. Navy, Department of
Defense.

hpproximate acreage: 32,000 acres (12,950 hectares)

Geologlic features: This stretch of the Ikpikpuk River is a classic
example of a meandering old age stream. It flows sluggishly across
a flood plein as much as a mile wide and has esgentially reached
base level. The gradient is no more than 1 to 2 faeet per mile.
This part of the coastal plain is composed of sand and silt of the
Gubik Formation of Quaternary age. These materials are ecasily
eroded by the spring break up flood which alters the course of the
river nearly every year. Meander scrolla and oxbow lakes axs
readily developed in these materials. Many sand dunes develop on
the active flood plain and relic dunes are present on old beaach
ridges along valley wall. Patterned ground develops in poorly
drained areas away from the river, and the oxbow lakes coalesce
into large sinuous lake basins.

Biotic features: This site affords a wide variety of plant commnities
from the dry well-drained sand dunes along the river to wet sedge
and aquatic communities on the flood plain. Numerous gmall animals
inhabit the dunes along the river.

Land use and vulnerability: None

Data source: M. D. Mangus, Anchorage, Alaska
W. P. Brosge, Menlo Park, Calif,

Selected references: None

Other knowledgeable persons:
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: None

Comments: This gite 1s eligible for inclusion in the Registry of
Natural Landmarks.
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NATURAL LANDMARKX SURVEY
LANDEFORMS
RIVER SYSTEMS

I - 33 COLVILLE DELTA 1B

Themes: River systems (subtheme deltas); Seashores and islands; Eolian
landfoxms; Lakes and lakeshores,

Location: Axctic Coastal Plain Province, central part, mouth of
Colville River, Harrison Bay B-2 quadrangle (1:63,360), T. 12 N.,
R. 4 E., sections 1-4, 9-16, 21-28, and 33-36; T. 12 N., R. S5 E.,
sections-~-all.

Ownership: Native Village withdrawal area, Naval Petroleum Reserve No.
4, U, §. Navy, Department of Defense, and State of Alaska selection
(pending). FPinal deposition of land not made as of 8/1/74.

Approximate acreage: 38,400 acres (15,540 hectares).

Geologic features: The Colville Delta site is part of the largest
delta system in the Arctic Lowland, The interlaced system of
distributary channels meander across the delta area which is
about 20 miles wide. Classic examples of deltaic depositional
systems are all well exposed here from true marine along the
seaward edge to fluvial and eeclian inland. Levees with back
swamp form along most of the distributary channels. Contains
the largezt area of sand dunes in Arctic Lowlangd.
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Biotic features: Major nesting area for water fowl and the sand
dunes provide denning areas for fox and ground squirrels. A
wide variety of plant succession groups from wet sedge tundra
to grass and shrub communities. Site is also being concsidered
as an Ecological Landmark and as an Ecological Reserve by the
Joint Federal-State Land Use Planning Commission.

Land use and vulnerability: The site is vulnerable to destruction
from o0il well drilling. Several wells have been drilled and more
are planned. Activity will increase with settlement of the Alaska
Native Claims.

Bata source: Numerous sources including the Joint Federal-State Land
Use Planning Commission.

Selected references:

Barnes, P. W., Reimnitz, Erk, Gustafson, C. W., and Larson, B. P.,
1973, Geological Survey marine geologic atudies in Reaufort
Sea, 1970 through 1972: U.5. Geol. Survey open-file report,

38 p.

Hartwell, A. D., 1972, Ccastal conditions of arctic northern Alaska,
in Terrain and coastal conditions on arctic Alaska coastal plain:
U.S. Army CRREL Special Report 165, p. 32-72.

Walker, H. J., 1962a, The Colville River delta, in Grosline, D. §.,
ed., Proceedings of the lst National Coastal and Water Research
Conference, p. 472-474.

, 1962b, Morphology of a Colville delta lake, Alaska, a

preliminary report, in Science in Alaska 1961: Proceedings,
12th,

, 1967h, Riverbank dunes in the Colville delta, Alaska-
Louisiana State University, Coastal Studies Bull.,, no. 1,
p. 7-14.
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Other knowledgeable persons:

Charles Evans, Anchorage, 3laska
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: None

Comments: Site highly eligible for entry in Registry of Natural Land-
marks. An outstanding area to study deltaic depositional systems
in an arctic environment.
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NATURAL LANDMARK SURVEY
LANDFORMS
RIVER SYSTEMS

I- 34 IVISHAK - SAVIUKVIAYAX 1B

Themes: River systems (subtheme aufeis fields); Springs.

Location: Arctic Foothills Province, eastern part, north front of
Brooks Range, Sagavanirktok A-2 quadrangle (1:63,360), T. 3 S.,
R. 17 E., sections 32-34; T. 4 S., R. 17 E., sections 3-5, 8-16,
21-28, 32-34, and 36; T. 4 S., R. 18 E., sections 18-20 and 28-34;
T. 5S., R. 17 E., sections 2-4; T. 5 S., R. 18 E., sections 1-4.

Ownership: Native Regional Deficiency area.

Approximate acreage: 15,680 acres (6,345 hectares).

Geologic features: The largest aufeis field in Arctic Lowland
occupies the area at the junction of these rivers. In normal
Years this river glaciex covers about 20 to 25 square miles
with ice 5 to 20 feet thick. The ice field is fed by a series
of springs that have a combined flow of about B0 cubic feet per
second or about 36,000 gallons per minute. In the winter most
of this is forced out onto the surface of the ice where it forms
layer on layer of ice. Occasionally sand and gravel also are
ejected with the water and are frozen into the mass of ice giving
it a laminated appearance. Part of the aufeis melts each surmer,
but the main mass is perennial. Both rivers have a wide braided
flood plain upstream from the aufeis which permits the stream to
freeze to the bottom and force the spring water onto the surface.
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Biotic features: This laxge mass of ice produces a cold microclimate
in the vicinity with the resulting alpine environment plant
communities.

Scenic featuresa: The large aufeis field is vexy spectacular in the
summer when the surrounding valley is green.

Land use and vulnerability: Most of the area has oil and gas lease
applications filed and may be the site of future drilling, The
main destructive forxce would be in diverting the spring water
to some other purpose.

Data source:

M. D. Mangus, Anchoxage, Rlaska
C. G. Mull, Denver, Colo.
Author from personal investigation

Selected references:

Childers, J. M., Sloan, C. E., and Meckel, J. P., 1973, Hydrologic
reconnaissance of streams and springs in eastern Brooks Range,
Alaska, July 1972: U.S. Geol. Survey open-file report, 25 p.

Keller, A. S., Morris, R. H., and Detterman, R. L., 1961, Geolcgy
of the Shaviovik-Sagavanirktok River region, Alaska: U.S. Geol.
Survey Prof. Paper 303-D, p. D169-D222.

Other knowledgeable persons:

W. P. Brosgé, Menlo Park, Calif.
H. N. Reisexr, Menlo Park, Calif.
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Publicity sensitivity: None

Comments: An outstanding example of one of the arctic phenomena and
eligible for entxy in the Registry of Natural Landmarks.
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NATCRAL LANDMARK SURVEY
LANDFORMS
RIVER SYSTEMS

I - 35 KUKPOWRUK RIVER 2C

Themes: River systems (subtheme entrenched meanders); Movement of the
earth's crust

Location: Arxctic Foothills Province, western section, Point Lay A-2
quadrangle (1:63,360), T. 3 S., R. 45 W,, sections 1l3-14, 23-26,
and 35-36; T, 4 S., R. 45 W., sections 2-4, 7-10, 16-20, and 30;
T. 4 S., R. 46 W., sections 13, 14, 23-26, and 35-36.

Ownership: Native Regional Deéficiency area selections not made as of
8/1/74

Approximate acreage: 14,800 acres (5,930 hectares)

Geologic features: A magnificent section of canyon and ridge topography
in the western Arctic Lowland that haa been dissected by the Xukpowruk
River. The river was able to maintain its grade during the slow up-
lift of this region and has cut through 1,000 feet of these Lower
Cretaceous sandstone, conglamerate, and shale. Mesas and ridges were
developed during this downcutting, all of which were further dissected
by small tributary streams. The topography and scenery 1is similar to
that found in the canyon country of the southwest United States. The
structure and stratigraphy are well exposed in the canyon walls. The
rocks are part of the Kukpowruk and Corwin Formations.

Biotic features: Shrubp and willow comrunities along river followed by a
series of plant succession groups that are restricted by changes in
elevation.

Scenic features: Spectacular canyon and mesa countyry.

Land use and vulnerability: No organized usage at present. O0il} angd gas
lease appli:zations filed on most of the land and some activity can
be expected with the settlement of the Alaska Native Claims.

Data source:
C. G. Mull, Denver, Colo.
I. L. Tailleur, Menlo Park, Calif.

Salected references:
Chapman, R. M., and Sable, E. G., 1960, Geology of the Utukok-Corwin
region, northwestern Alaska: U.S. Geol. Survey Prof. Paper 303-C,

p- C49-Clé7.

Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska
E. G. Sable, Denver, Colo.

Publicity sensitivity: None

Comments: This site is eligible and can be recommended for entry into
the Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
RIVER SYSTEMS

I - 36 MEADE RIVER 2B

Themes: River systems (subtheme meander scrolls and oxbow lakes); Plains
plateaus, and mesas; Permafrost landforms; Eolian landforms; Lakes
and lakeshores.

Location: BArctic Coastal Plain Province, western part, Meade River B-2 and
B-3 quadrangles (1:63,360), T. 11 N., R. 20 W., sections 6, 7, 18, 19,
and 30; T. 11 N., R. 22 W., sections 1-4, 9-1B, 21-28; T. 12 N., R. 21
W., sections 3-10, 15-22, and 27-34; T. 12 N., R, 22 W., sections 1,
12, 13, 24, 25, and 36.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense and Native Village withdrawal area. Sections 32 and 33, T. 12
N., R. 21 W. have been selected as of 8/1/74.

Approximate acreage: 33,600 acres (13,598 hectares)

Geologic features: Numerous meander scrolls and oxbow lakes formed by
spring break up floods. River essentially at grade flows across the
flat coastal plain reworking sand and silt of the Gubik Formation.
Abundant permafrost features incluvding non-sorted patterned ground
and pingos. Large thermokarst lake basins and coalesced oxbow lakes
indicate the river has been reworking its flood plains for thousands
of years. Numerous sand dunes on flood plain.

Biotic features: Unique sand dune flora and shrub sequence on flood plain
with wet sedge and tussock tundra away from river. Agquatic vegetation
in the numerous lakes. Small manmals in sand dunes.

Land use and vulnerability: ©No usage at present, but site is a few miles
from Meade River coal mine and may be subjected to conaiderable
activity in near future.

Data source: Ecologic Landmark Survey team.

Selected referxences:
Black, R. F., 1564, Gubik Formation of Quaternary age in northern
Rlaska: U.S. Geol. Survey Prof. Paper 302-C, p. C5%9-C9).

Collins, F. R., 1958, Test wells, Meade and Kaolak areas, Alaska:
U.S. Geol. Survey Prof. Paper 305-F, p. F341-F376.

Other knowledgeable persons:
J. J. Xoranda, Livermore, Calif.

Publicity sensitivity: None

Comments: Site recommended for CGandmark status.
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NATURAL LANDMARE SURVEY
LAMDFORMS
RIVEH SYSTEMS

L = 3f ECHOOKA RIVER 1C

Themes: River systems (subtheme aufeis field); Springs

Location: Arctic Foothills Province, eastorn part, north front of
Brooks Range, Sagavanirktok B-1 and B8-2 gquadrangles (1:63,360),
T. 1 5., R. 18 E., sectlions 25, 26, 3%, and 367 T. 1 5., R. 19 E.,
sections 3l-34;, T. 2 5., R. 18 E,, section 1l; T. 2 5., K. 1% E.,
sactions 2-16; T. 2 5., R. 20 E., sectiong 17, 18, and 20,

Dvmership: HWative Regional Deficiency area. Selections not sade As
of 8/51/74.

Approximate acreage: 10,000 acres (40,047 hectares)

Geologic featuress: The Echooka River aufeis field as formad by
springs flowing out of the Lisburne Limastons at the north
front of the Brooks Range. An oubtwash grawvel plain from
glacial moraine lying jost inside the front of the range has
choked the streas valley forming a broad shallow stream that
fresges to the bottom. The springs flow all year with an
estimated discharge of about 32,000 gallons a minute. During
the winter much of this water is forced to the surfaces and
fresses forming an sufels Field of about 10 to 12 square
miles.

175




Biotic features: The areas particularly areound the springs contain
a wide variety of plants and shrubs. This is also the site of
some of the largest trees in the Arctic Lowland. The balsam
poplar grow to 30 feet and are 8-10 inches in diameter. The lush
vegetation around the springs also attracts numerous birds and
animals. This site also being considered as an Ecolegical Land-
mark and has been suggested as an Ecological Resexrve by the Joint
Federal-State Land Use Planning Commission.

Scenic features: Situated in a broad glacial valley at the front of
the Brooks Range, the Echoocka site has some of the most spectacular
scenery in the Arctic Lowland.

Land use and vulnerability: No organized land use at present. Most of
the acreage has 01l and gas lease applications filed and some
activity can be expected with the settlement of the Alaska Wative
Claims.

Data source: Author from personal investigations.
M. D. Mangus, Anchorage, Alaska
C. G. Mull, Denver, Cclo.
W. P, Brosgé, Menlo Park, Calif.

Selected references:
Childers, J. M., Sloan, C. B., and Meckel, J. P., 1972, Hydrologic
reconnaissance of streams and springs in eastern Brooks Range,
Alaska: U.S. Geol. Survey copen-file report, 25 p.

Keller, A. 5., Merris, R. H., and Detterman, R. L., 1961, Geology
of the Shaviovik-Sagavanirktok Rivers region, Alaska: U.S.
Geol. Survey Prof. Paper 303-D, p. D165-D222.

Other knowledgeable persons:
H. N. Reiser, Menlo Park, Calif.
J, T. Dutro, Washington, D. C.
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Publicity sensitivity: None

Comments: This site is probably of national significance and is
recommanded for Landmark Status.
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NATURAL LANDMARK SURVEY
LANDFORMS
RIVER SYSTEMS

I - 38 BWUNA RIVER 4
Themes: River gystems (subtheme entrenched meanders)

Location: Axctic Foothills Province, central part, Lookout Ridge quadran-
gle (1:250,000), T. 3 ., R. 23 W., sections 13, 23-26, and 36; T. 3
S., R. 22 W., sections 18-36; T. 4 S. R. 22 W., sections 1-5, and 12;
T. 3 S., R. 21 W., sections 19-36; T. 4 5., R. 21 W., sections 1-16;
T. 3 S., R. 20 W., sections 31-36; T. 4 S., R. 20 W., sections 1-26,
and 36; T. 4 S., R. 19 W., sections 6-8, and 16-36; T. 5 §., R. 19 W.,
sections 1-6, and 11-12; T. 4 S., R. 18 W., sections 19-36; T. 5 S.,
R. 18 W., sections 1-6, and 8-12; T. 4 S., R. 17 W., sections 28-33.

Ownership: Naval Peiroleum Reserve No. 4, U. S. Navy, Department of
Defense.

dpproximate acreage: 80,000 acres (32,376 hectares)

Geologic features: During the Tertiary and Quaternary the Awuna River
was able to maintain its grade as the Arctic Lowland was slowly
uplifted. The mature river meandered across a plain as the uplift
started and this course was continued until canyons several hundred
feet deep were cut into the Cretaceous bedrock of the Chandler
Formation.

Biotic features: Primarily an area of dry upland and tussock meadows
with shrub communities along stream.

Land use and vulnerability: No use at present, but a part of Naval
Petroleum Reserve No. 4.

Data source:
C. G, Mull, Denver, Colo.
W. P. Brosgé, Menlo Park, Calif.

Selected references:
Tailleur, I. L., Kent, B. H., Jr., and Reiser, H. NW., 1966, Outcrop
geologic maps of the Nuka-Etivluk region, northern Alaska: U.S.
Geol. Survey open—-file report, 7 sheets.

Other knowledgeable persons:
M. D. Mangus, Anchorage, Blaska

Publicity sensitivity: None

Comments: This site is of interest but is not considered nationally
. significant and is not recommended for Landmark Status.
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Theme 4.--Lakes and Lake Shores

The theme Lakes and Lake Shores 1s of prime significance, undey
the category Landforms of the Present, in the Arctic Lowland. ©One of
the most striking features of this region is the abundance of lakes
and ponds, particularly on the coastly plain west of the Colville River.
Here lakes account for about 50 to 75 percent of the total area. Many
are oval to oblong and show & remarkable preferred orientation.

A typical area in the lake country will show lakes in all stages
of development from young to mature and many exhibit an overlapping
sequence of cyclic development suggestive of repeated lake foxrmation in
a single basin. Drained lake basins are a comumon feature formed either
by headward erosion of a astream or melting of an ice barrier between
two adjoining lakes formed at different elevations. Malture lakes that
are not drained usually become filled with aquatic vegetation and wind-
blown =ilet.

The lake country of northwestern Alaska is a recently emergent area
that has been above sea level for only a few tens of thousands of years.
The surficial materials are sand and gilt of the Gubik Foxrmation. 2as
this material is compacted the enclosed water is forced upward so there
is an ice-rich zone apout 10 to 30 feet thick at the surface. Polygonal
patterned ground.then developed on this ice-rich zone. The low-center
type of polygon is primarily responsible fox the formation of lakes.
Watex from melting snow and rain is trapped in the center of the polygon
and starts melting the ice in the underlying salt and sand; this con-
tinues until a small basin 1s formed that eventually coalesces with

adjoining polygons to develop a lake,
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Mature lakes are } to 3 miles long and about 1/4 to 1k miles wide.
There are exceptions to this but in most cases it can be shown that the
larger lake was formed by coalescence of adjoining lake basins. The
lakes are rarely more than 9 to 10 feet deep as the zone of thawing is
sharply limited by the decreasing ice content in the ice-rich zone. &
depth of & feet appears to be a critical point in the develcpment of
these tundra lakes as that is themaximum thickness of ice that forms
during the arctic winter. After a depth of 6 feet is attained there
will be water under the ice. This water retains enough latent heat to
melt the underlying permafrost and permits a much faster development
of the lake basin.

This theme, Lakes and Lake Shores, can be divided into several
subthemes to facilitate the discussion of sites. The divisions decided
upon are Orlented lTakes, Thermokarst Lakes, Drained or Filled Lakes,
and Glacial Lakes.

Oriented Lakes

Considerable data has been published in recent years on the origin
and development of oriented lakes on the arctic coastal plain. Papers
by Hussey and Michelson (1966) and Carson (1968} go into considerable
detail that 1s summarized briefly here. Oriented lakes are a wature
form of thermokarst lakes and are generally ovoid or oblong in shape.
The shore commonly is fairly smooth. As the thermokarst pond develops
it reaches a size where the wind can generate waves which attack the
unconscelidated materials in the bank and the lake is enlarged primarily
in the northeast-southwest direction of the prevailing wind. At this

stage of development the lakes are generally square to rectangular
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shaped. When the lakes reach about 1,500 feet in length the effect of
longghore currents and beach drifting tends to concentrate their forces
at the ends and the basin gradually becomes elongated in a more north-
south direction. The typical mature oriented lake on the arctic coastal
plain is aligned about 10 degrees west of north, Many show several well-
developed strand lines. Peat cobtained from some of these strand lines
has been dated by the carbon-14 method at 2,000 to 4,000 years indicating

a slow process of formation for oriented lakes.

Thermokarst Lakes

The feature here texmed Thermokarst Lakes are the young immaturas
stage of lake development. Nearly all of the lakes on the coastal plain
start in this manner, commonly in an area of low-center polygons.
Actually all lakes on coastly plain are thermokarst, but the above
distinction iz made for the purpose of this discussion.

Low-center polygons developed in ice-rich silt are generally 50 to
150 feet across with a rim 12 to 15 inches high., Water from melting
snow and railn collect on the low center and gradually melt the under-
lying ice forming a pond. The pond enlarges into a lake by continued
relting of both the center and edge of the polygon. Melting of the ice
wedge at the margin of the polygon gives the lake its characteristic
irreqular shore line. This is particularly apparent when the thawing

reaches the point of intersection of several polygons.

Drained or Filled Lakes
The final stage in lake development is for the Jake to be drained
or filled. 2 lake is drained by the headward erosion of a stream or

by removal of the barrier bhetween two adjoining lakes formed at different
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elevations. BAguatic vegetation and silt commonly fill many of the lakes.
Many of the lakes on the coastal plain show successive stages of devel-

opment whereby new lakes develop in an old drained lake basin.

Glacial Lakes

Lakxes formed by glacial action in the Arctic Lowland are confined
to the southern part of the foothills and in the valleys at the front
of the Brooks Range. Large spectacular lakes are present in many of
the valleys where moraines have formed a dam across the natural drainage
gystem. In most cases the moraine represents the last major advance of
ice during the Pleistocene. Older advanceg of the glaciers onto the
lowland left moraine many miles north cof the range. As the ice melted
kettle lakes were left on the moraine. Many of these still are present

in the foothills area.
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Lakes and Lake Shores
1l. Highest priority
Takrak Lakes - subtheme - oriented lakes
Teshekpuk Lake - subtheme - coalesced oriented lake
Lake Peters - Lake Schrader ~ subtheme - glaclal lakes
Pik Dunes - subtheme - drained and filled lakes
Kurupa - Cascade Lakes - subtheme - glacial lakes
2. Sites definitely eligilble
Topagoruk Lakes - subtheme ~ oriented lakes
Shainin Lake - subtheme - glacial lakes
3. Sites of uncertain eligibility
None
4. 5ites not recommended
Esook Lake - subtheme - drained or filled lakes

Judy Creek - subtheme - oriented lakes
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Figure 15. Oriented lakes on arctic coastal plain.

Figure 16. Kurupa Lake site.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAXES AND LAKE SHORES

I -39 TAKRBK LAKES 1C

Themes: Lakes and Lake shores (subtheme oriented lakes), Permafrost
landforms, Plains, plateaus, and mesas.

Location: Arctic Coastal Plain Province, western part, Wainwright
A-1 and B-1, and Meade River A-5 and B-5 quadrangles (1:63,360),
T. 10 N., R. 28 W., sections 1-24; T. 11 N., R. 28 W., sections
1-36.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department
of Defense.

Approximate acreage: 38,400 acres (15,540 hectares)

‘Geologic features: An outstanding area of oriented lakes that is
part of a much larger area. There are about 75 lakes within
this site and numerous small ponds. The site shows lakes in
all stages of development from tundra pond to large coalesced
lake basins. The mature lakes exhibit a remarkable consistency
in direction of orientation being 12 to 13 degrees west of
north. Most of the lakes are mature, but some young lakes are

developing nearly at right angles to the direction of orientation.

Some of less mature ones also show the square to rectangular
outline that gradually enlarges and forxrms the oriented lake.
Most of the immature forms on the site are second cycle lakes.

This is also an excellent section of plains. The only
variation in elevation is due to lake basin development.
The underlying ice-rich silt and sand is part of the Gubik
Formation.
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Biotic features: Wet sedge tundra with a few areas of dry tussock
tundra. Abundant aquatic plant communities in scme of the
lakes. Major bird nesting area.

Land use and vulnerabhility: None at present and probably very
slight in future.

Data source: M. D. Mangus, Anchorage, Rlaska
Buthor from personal investigation

Selected references:

Anderson, G. S., and Hussey, K. M., 1963, Preliminary investigation
of thermokarst development of the North Slope of Alaska: Pro-
ceedings, Iowa Acad. Sci., v. 70, p. 306-320.

Carson, C. E., 1968, Radiocarbon dating of lacustrine strands in
arctic Alaska: Arctic, Jour. Arctic Inst. N. Am., v. 21, no. 1,
p. 12-26.

, and Hussey, K. M., 1962, The oriented lakes of arctic
Alaska: Jour. of Geology, v. 70, no. 4, p. 417-439,

Hugsey, XK. M., and Michelson, R. W., 1966, Tundra relief features
near Point Barrow, Alaska: Arctic, Jour. Arctic Inst. N. am.,
v, 19, no. 2, p. l62~-184.

Livingstone, D, A., Bryan, Kirk, Leahy, R. G., 1958, Effects of
an arctic enviranment on the origin and development of fresh-
water lakes: Limnology and Oceanography, v. 3, no. 2, p. 182-
214.

Rosenfeld, G. A., Jr., and Hussey, ¥. M., 195B, A consideration
of the problems of oriented lakes: Proceedings, Iowa Acad.
Sci., v. 65, p. 279-287.

Other knowledgeable persons:

Jerry Brown, Hanover, New Hampshire
A. H. Lachenbruch, Menlo Park, Calif.
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Publicity sensitivity: None

Comments: This is an outstanding example of oriented lakes of
national significance and eligible for entry in Registry
of Natural Landmarks.
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HATURAL LANDMARK SURVEY
LANTDF ORMS
LANES RND LAKE SRORES

I = 40 TESHEKPUE LAKE 1C

Themea: Lakes and Lake shores |(subthemes compound oriented lake),
Permafrost landforms, and Flain, pliteaus, and mesas.

Locatign: Arctic Coastal Plain Frovince, central part, near Beaufort Saa
coast, Teshakpuk guadrangle (1:250,000), T. 14 H., R. 4 W.; sectlons
6, 7, 1B, 19, 30, and J1; T. 15 N., R. 4 W., sections 6, 7, 18, 19,
30, 31; T. 13 W., R. 5 W,., sections 4-7; T. 14 N,, R. 5 W., sectiona--
ﬂ.l]’ . 15 H-l-i R. 5 W l‘ctm’ 'E"'g! 1‘-351 T 13 "-.r R. E “-j BEC
tions 1-22, and 28-32; T. 14 M,, R. & W., sections--all;: T. 15 M.,

R. & W., sections--all; T. 1& N., R. & W., sections 19, 20, and 27-36)
T. 13 N., R. 7 ¥,, sactionh 1-30, and 32-36; T. 14 K., B. T W., sac-
tiona--all; T. 1S M., R. 7 W., sections--all; T. 16 M., R. 7 W., sag~
ti.m l‘-a'ﬁ'l Tl 13 - H- B “lI Hﬂtiﬂﬂ! 1'51 a"'lE. and 13'1.1 Ts IL‘
N., R. B W., sections--all; T. 15 M., R. B W., sections--all; T. 1&
H., R. 8 W., sactions 23-27 and 33-36; T. 14 M., R. 9 W., mectiona 1,
2. 11-1'.. 1.}';5* uﬂ 151- 35] T. 15‘ Hi-i R. g H-p Eettiﬂnﬂ 1| Eq ll"l‘i
23-26, and 15, J6.

Ovmership: HWaval Petroleum Reserve Ho. 4, U. 5. Mavy, Department of Dafenss.
Approximate acreage: 265,000 acres (107,245 hectares].

zeologic foatures: An ocutstanding example of a2 compound freshwater lake
formed by the coalescanceé of numerous oriented lake bagina, The laks
surface ie only 5 fest above sea level and ig in delicate environmental
balance with tha surrounding arésa. The largest freshwater laks In the
Argtle Lowland and a good illustrstion of how compound lakes develop
by the malting of ilece-rlch silt between adjoining lake basing.

Biotic features: Major nestlng ares for water fowl and Abundant agquatic
plant communitisms. This site recommended as an Ecological Reserve
by the Joint Federal-5tote Land Use FPlanning Commission and also
an Ecological Landmark.

Lard use and vulnerability: No land use At present, but possibility of
oll drilling in near futurs.

Data spurce: Joint Federal-5Stat= Land Use Flanning Commission.
Selected references: Hone
Other knowledgeahle péarscns:
Charles Evans, Anchorage, Alaska
J. J. Koranda, Livermore, Calif,
Publicity sensitivity: Honé

Comments: Thies aite is of patlonal significance and eligible for entry
in Registry of WHatural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAKES ANTC LAKE SHORES

I - 41 I.AKE PETERS-LAXKE SCHRADER 1B

Themes: Lakes and Lake shores (subtheme glacial lakes), Work of

glaciers, Movement of the earth's c¢rust.

Location: Arctic Foothills Province and Brooks Range, eastexrn part,

partially in Brooks Range, Mt. Michelson B-2 gquadrangle (1:63,360},
T. 1 N., R. 29 E., sections 32-36; T. 1 §., R. 29 E., sections 1-3,
10-15, 22-27, angd 34-36; T. 1 5., R. 30 E., sections 4-8; T. 2 5.,
R. 29 E., sections 1-3, and 10-12.

Approximate acreage: 16,300 acres (6,596 hectareg).

Commants: This site was previously suggested as a Watural Landmark

by Dr. Frederick C. Dean of the University of Alaska, and a site
evaluation repert was made by Dr. Peter C. Lent of Alaska Cooperative
Wildlife Research Unit, in 1968. Additional data will not be given
on the site at this time. However, I do strongly suggest Park
Service consideration be given to make it a Natural Landmark. We
did use the Lake Peters camp as a base for geolegical investigations
during 1969, 1970, and 1971. During this time most of the debris
lying arcund the lakes, mentioned by Lent, was cleaned up. Conse-
gquently, the site is in better condition now than at the time he
wrote the evaluation report.
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NATURAL LANDMARK SURVEY
LANDE ORMS
LAXES AND LAKEY SHORES

I - 42 PIX DUNES 1C

Themes:; Lakaes and Lake shores (subtheme drained and filled lakes,
Plains, plateaus, and mesas, Permafrost landforms.

Location: Axyctic Coastal Plain Province, central part, near Teshekpuk
Lake, Teshekpuk A-l, and B-1 quadrangles (1:63,360), T. 10 N.,
R. 5 w., sections 3-10, 15-18, and 20-22; T. 11 N., R. 4 ¥.,
sections 32-34,

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense.

Approximate acreage: 9,130 acres (3,695 hectares).

Geologic features: The Pik Dunes site is a remarkable sand dune and
playa lake area that has formed in the bagin of a large drained
lake. This miniature desert, about 12 sguare miles, lies about
50 feet below the surrounding plain. The orxiginal lake developed
1n sand and was exceptionally deep. Headward erosion of a stream
drained the lake and young lakes are now developing on the floor
of the basin. The floor also contains an unusual sequence of
dunes resulting from the fact they are in a hole about 50 feet
below the surrounding plain. The entire area was originally part
of a marine beach and depositional features are well exposed in
the banks around the basin. This is all part of the Gubik Formation.

Biotic features: Unusual plant communities for arctic environment
including sage and other arid type plants. Area is being recom-
mended as an Ecological Landmark.

Land use and vulnerability: No land use at present and probably none
ip near future.

Data source: Author from personal investigation.
Selected referencesa: None

Other knowledgeable persons:
J. J. Koranda, Livermore, Calif.

Publicity sengitivity: None

Commenta: This is a unigue site in the Arctic Lowland and 1s recommended
for entry into Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAXES AND LAKE SHORES

I - 43 KURUPA — CASCADE LAKES 1IC

Themes: Lakes and Lake shores (subtheme glacial lakes), Work of

glaciers, Movement of the earth's crust.

Location: Arctic Foothills Province, central part, north front of

Brooks Range, Killik River quadrangle (1:250,000), T. 12 S..
R. 12 W. (Umiat), sections 22-27; T. 34 N., R. 18 E. (Kateel),
sections 1-3 and 10-12.

Cwnerghip: Bureau of Land Management, Department of the Interior

under Alaska Native Claimg Settlement Act gection 17, D-2.
Propesed as part of Gates of the Arctic National Park. Dual
selection, Native Regional Deficiency Area.

ApproXximate acreage: 5,760 acres (2,331 hectares).

Geologic features: Glacial moraine dropped by the last great advance

of ice during the Pleistocene forms the dam that traps the
waters of Kurupa and Cascade Lakes. Located at the north front
of the Brooks Range, these lakes are in some of the most spec-
tacular scenery in the Arctic Lowland. Migsissippian limestone
forms gray cliffs along south shore of Xurupa Lake and varicolored
chert of Permian, Triassic, and Jurassic form the north side.
Evidence of the great force necessary to build the mountains is
well represented by the highly folded and faulted rock strata
that can be seen in valley walls. The broad U-shaped valley
south of the lake attests to the tremendous force of the glacier
to carve and shape the landscape.
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Biotic features: The lakes contain an abundance of large fresh water
fish including lake trout, char, and grayling. Dall sheep are
found on the crags around thelake, bear and wolf dens are also
present., Alpine plants in great varlety are found on the sur-
rounding mountains.

Scenic features: This site contains the most spectacular scenery in
the Arctic Lowland. Two long, narrow, deep blue lakes at the
foot of massive rugged mountains.

Land use and vulnerability: Site a favorite spot for hunting parties.
Sections 22-24 of T. 12 S., R. 12 W. have oil and gas lease appli-
cations filed with the Bureau of Land Management. This site is
probably vulnerable to development unless it is protected in the
near future.

Data source: M, D. Mangqus, Anchorage, Alaska
Author from personal investigation

Selected references:
Chapman, R. M., Detterman, R. L., and Mangus, M. D., 1964,

Geology of the Killik-Etivluk Rivers region, Alaska: U.S.
Gecl. Survey Prof. Paper 303-F, p. F325-F407.

Other knowledgeable persons:

M. D. Mangus, Anchorage, Alaska
C. G. Mull, Denver, Colo.
R. M. Chapman, Menlo Park, Calif.

Publicity sensitivity: None
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Commentg: Strongly recommend this site to be included in the Gates
of the Arctic National Park, If not included in part it should
be included in Registry of Natural Landmarks. The author was
one of the first persons to see these lakes, except for a few
Eskimos, and it is one of the most spectacular spofs in Alaska.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAKES AND LAXE SHORES

I - 44 TOPRGORUK LAKES 2C

Themes: Lakes and Lake shores (subthema oriented lakes), Permafrost
landforms, Plains, plateaus, and mesas. '

Location: Arctic Coastal Plain Province, western part, southeast of
Barrow, Teshekpuk B-5 quadrangle (1:63,360), T. 12 N., R. 14 W.,
sections 6, 7, 18, 19, and 31; T, 12 N., R. 15 W., sections 1-5,
B8-17, 20-29, and 32-36.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense

Approximate acreage: 23,040 (9,325 hectares).

Geologic features: Site containg about 40 lakes and numerous ponds.
Lakes in various stages of development from initial tundra pond
to typical northwest orientation., Some of the lakes are in the
second and third cycle of development, Flat initial plain formed
of s1ilt and sand of the Gubik Formation. The only relief developed
on this plain was caused by the lakes melting the permafrost.
Lakes at the lowest elevation are generally second or thirxd cycle
whereby the lake is drained, permafrost reestablishes and then
the process of lake developments starts again.

Biotic features: BRbundant aquatic vegatation in numerouws lakes and
ponds. Wet sedge tundra away from lakes with areas of tussock

tundra in dry areas.

Land use and vulnerability: Part of Naval Petroleum Reserve No. 4.
One exploratory well drilled along west edge of site and possibly
more will be drilled in future.

Data source: Author from personal investigations.

Selected references:

Collins, F. R., 1958, Test wells, Topagoruk area, Rlaska: U.S.
Geol. Survey Prof. Paper 305-D, p. D265-D3l6.

Other knowledgeable persons:
J. J. Xoranda, Livermore, Calif.

Publiclity sensitivity: None

Comments: A good area of oriented lakes and plains recommended for
entry into Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDEFORMS
L.aXES AND LAKE SHORES

I - 45 SHAININ LAKE 2C

Themes: Lakes and Lake shores (subtheme glacial lakes), Work of
glaciers, Movement of the earth's crust.

Location: Arctic Foothills Province, central part, north front
of Brooks Range, 10 miles east of Anaktuvuk River, Chandler
Lake B-2 quadrangle (1:63,360), T. 12 §., R. 4 E., section
36; T. 12 8., R. 5 E., section 31; T. 13 S., R. 4 E., sections
i, 12, and 13; T, 13 §., R. 5 E., sections 5-8 and 17-18.

Ownership: Bureau of Land Management, Department of the Interior
under section 17, D-2 Alaska Native Claim Settlement Act as
part of proposed Gates of the Arctic National Park. Native
village withdrawal area. Village has gelected section 36,

T. 12 8., R. 4 E,, and secticns 1, 12, and 13, T. 13 S., R. 4 E.
0il and gas lease applications filed on remaining area.

Approximate acreage: 3,800 acres (1,538 hectares).

Geologic features: Large spectacular glacial lake lying in broad
U-shaped glacially cayxved valley at north front of the Brooks
Range. Morainal dam formed by last major Pleistocene glacier.
Fugged mountains of gray Mississippian limestone rise abruptly
above lake. The mountain on east side of lake is the type
locality of the Wachsmuth Limestoné of the Lisburne Group.
Contains abundant remains of Missisisppian marine life. BAlso
type area for a glacial advance.
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Biotic features: Alpine plant communities on mountains and &ry
upland meadow near lake. Dall sheep on mountains.

Land use and vulnerability: Used primarily as a hunting area which
will deplete the game in area.

Data source:

J. T. Dutro, Jr., Washington, D.C.
Author from personal investigations

Selected references:
Bowsher, A. L., and Dutro, J. T., Jr., 1957, The Paleozoic
section in the Shainin Lake area, central Brcoks Range,
Alaska: U.S. Geol. Survey Prof. Paper 303-A, p. Al-A4S.
Detterman, R. L., Bowsher, Aa. L,, and Dutro, J. T,, Jr., 1958,
Glaciation on the Arctic Slope of the Brooks Range, northern

Alaska: Arctic, Jour. Arctic Inst. N. Am., v. 11, no. 1,
p. 43-61.

Other knowledgeable persons:

W. P. Brosgé, Menlo Park, Calif.
H. N. Reiser, Menlo Park, Calif.

Publicity sensitivity: None
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Comments: Spectacular mountain and lake scenery. Definitely
eligible for entry into Registry of WNatural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAKES AND LAKE SHORES

I - 46 ESOOK LAKE 4

Themes: Lakes and Lake shores {subtheme drained and £illed lakes),
Sea shores and islands, Permafrost landforms, Plaing, plateaus,
and mesas.

Location: Arctic Coastal Plain Province, central part west of Colville
River delta, Harrison Bay D-5 quadrangle (1:63,360), T. 17 WM.,
R, 2 W., sections 5-8B, 17-20, and 29-32; T. 17 ¥., R. 3 W., sec-
tions 1-5, 8-17, 20-29, and 32-36; T. 18 WN., R. 2 W., sections 25-
32; T. 18 N., R. 3 W., sections 25-29 and 32-36.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy Department of
Defense.

Approximate acreage: 29,930 acres (12,112 hectares).

Geoleogic features: Large oriented lake and old filled lake adjacent
to the arctic coast. The filled lake is starting on the seceond
cycle of lake development, One large oriented lake breached by
marine erosion and is being filled. Lakes developed in ice-rich
5ilt of the Gubik Formation. Abundant permafrost features.

Biotic features: Prime waterfowl nesting area. Abundant aguatic,
marine, and wet sedge tundra plant communities. Most of the
area only a few feet above sea level.

Land use and vulnerability: HNo use of land at present. Posaibly
some exploratory oil well drilling in future.

Cata source: Author from personal investigations.
Selected references: None

Other knowledgeable persons:

J. J. Koranda, Livermore, Calif.
Publicity sensitivity: None

Comments: Site not recommended for Landmark Status.
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NATURAL LANDMARK SURVEY
LANDFORMS
LAKES AND LBKE SHORES

I - 47 JUDY CREEX 4

Themes: Lakes and Lake shores (subtheme oriented lakes), Permafrost
landforms, Seas and sea shores, Plains, plateaus, and mesas.

Location: Arctic Coastal Plain Province, central part, west of Colville
River, Umiat D-5 quadrangle (1:63,360), T. 7 N., R, 4 W., sections--
all.

Cwrierghip: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense.

Approximate acreage: 23,040 acres (9,324 hectares).

Geologic features: Oriented lakes superimposed on old strand line now
about 40 miles inland from coast. Lakes in all stages of develop-
ment; some in second and third cycle, compound and single. Abundant
permafrost polygons and few pingos. Sand dunes and related strand
line features,

Biotic features: Aquatic vegetation, wet sedge tundra, and dry tussock
tundra plant communities.

Land use and vulnerability: No organized land use at present, but a
part of Naval Petroleum Reserve No. 4.

Data source: W. P. Brosgé, Menlo Park, Calif.
Selected references:
Brosgé, W. P., and Whittington, C. L., 1966, Geology of the Umiat-

Maybe Creek region, Alaska: U.S. Geol. Suxvey Prof. Paper 304-H,
p. H501-H638.

Comments: A good area of oriented lakes on old strand line, probably
not nationally significant and not recommended for Landmark Status.
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Theme 5.--Permafrost Landforms

The theme Permafrost Landforms is of great significance to the
category Landforms of the Present in the Arctic Lowland. This theme
was not included in the general landform classification used by the
National Park Service, but in a letter from Robert Linn dated January
9, 1873, permission was granted to include this majer landform theme
in the Arctic Lowland study.

Permafrost, or perennially frozen ground, forms whenever the
average annual temperature remains balow the freezing point. The
entire Arctic Lowland region is within the zone of continuous thick
permafrost. This zone is 1,300 to 1,700 feet thick along the arctic
coast. Depth to the base of permafrost decreases to the south, but is
still many hundreds of feet thick at the front of the Broocks Range.

The surface of the Arctic Coastal Plain Province i1s composed
primarily of fine grained sediments, silt and sand, that have been
emergent f£or only a few tens of thousands of years. These sediments
contained much interstitial water that was turned to ice by the
extreme cold. Thus the ceoastal plains contain the greatest variety
of permafrost landforms. Some of the landforms discussed under other
themes are, also, the product of permafrost. However, for the purpose
of this study it was decided to discuss under the category Permafrost
Landforms only those geomorphic features that 8id not logically fit
any other theme. These include pingos, patterned ground or polygons,
beaded drainage, thermokarst pits, and muck deposits.

Many scientific investigations of permafrost have been wade in the

last 25 years, and the controversy that developed over the construction
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of the Trans-Alaska Pipeline hag contributed greatly to the general
public awarenegs of this phenomenon. However, the knowledge of how
permafrost features develop and even the process of its formation have
not been known for very many yvears. Leffingwell (1%19) wasa one of the
first to seriously study the causes and effects of permafrost. Most

of his thecries concerning its formation and development have proven

to be correct. The age of its formation is much greater than Leffingwell
suggested, but this was determined only through the refinement of dating
by Carbon-14 which was not available to him,

This theme, Permafrost Landforms, can be divided into several
subthemes for the purpose of this study. The subthemes decided upon
are Polygons or Pattermed Ground, Pingos, and Beaded Streams. Other
permafrost-related landforms are not considered individually for
landmark status. Some are included with the akove categories or with
other themes.

Polygons or Patterned Ground

Polygonal ground is readily apparent to even the casual visitor
to the Arctic Lowland. The patterned ground formed by the polygons
can be either sorted or unsorted and the polyvgons can be low-céntered
or high—centered. Nearly the entire coastal plain is covered as well
as water saturated areas in the foothills.

Polygons develop wherever saturated fine grained, unconsolidated
sedimente occur. When this sediment freezes it produces a honeycomb-
like network of vertical ice wedges that join to form the polygon.
Contraction cracks form aver the top of these ice wedges that collect

melted snow and rain during the summer and which in turn freezes
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adding to the mass of the ice wedge.

Low—-center polygons develop first in the saturated sediments.
The ice wedge forming the periphery of polygon is thrust upward during
growth causing a bowl-shaped depression in the center. Depending on
the amount of water available, the low-center polygon may develop into
a thermokarst lake or be filled with sediment and vegetation resulting
in a high-center polygon. The diameter of the low-center polygon is
commonly 100 to 300 feet, which is an order of magnitude larger than
the high-center type. Secondary and tertiary ice wedges forming within

the low-center type eventually develop the smaller high-center polygon.

Pingos

Pingos are ice-cored conical mounds that develop on parts of the
arctic coastal plain. They are generxally within a few miles of a major
stream oy spring and depend on a source of ground water for their
development. Unfrozen channels of ground water are fairly common
throughout the coastal plains. They are generally in areas where the
subsoil contains lenses of gravel that is overlain by silt. The
movement of ground water may be stopped by an ice wedge, frozen ground
or other impermeable zone. The hydraulic héad formed by continued flow
of water causes a bulge to form on the ground surface. Bs the additional
water freezes the ice-core enlarges until a conical mound is formed.

Pingos are prominent landmarks on the flat coastal plain. They
range from 10 to several hundred feet high and 50 to several thousand
feet in diameter. Typically they have a small crater-like depression
in the top. This may contain a small pond with mud in it which

accounts for the original idea that these features were mud volcanos.
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Investigation has shown that the core is a solid mass of ice. The
continued growth of a pingo causes a network of radiating cracks to
develop at the top. As the cracks enlarge the ice core melts and the

top collapses. Large ﬁingos are fairly old features. Radiocarbon

dates obtained from organic material enclosed in the pingo indicates

gome of the larger ones are 4,000 to 5,000 years old. Most of the pingos
in Alaska are of the closed-system type. This means they developed in

a depression or lake bed that is within itself a closed system.

Beaded Streams

Streams developing across an area of patterned ground axe geneyxally
restricted to the trough at the margin of the polygon. Heat from the
flowing surface water melts the ice wedge and consequently forms a
deep narrow stream. The beads are caused by the melting of larger ice
masses at the intersection point of several polygons. Typically a
beaded stream has many sharply angular changes in direction with
straight stretches between the angles. The beads occur at the angles
which are intergection points of polygons and the stralght part is

formed by the side of the polygon.

" 214



Permafrost Landforms
1. Highest priority
Kadleroshilik Mound - subtheme - pingos
Kadleroshilik River - subtheme - pingos and patterxned ground
Barrow - Brant Point - subtheme - patterned ground
Toolik River Pingo Field - subtheme - pingos
2., Sites definitely eligible
Oumalik River - subtheme - patterned ground and thermokarst
lakes
3. Sites of uncertain eligibility
Shaviovik River Pingo Field - subtheme - pingos
4. Sites not recommended

Kokolik River - subtheme - patterned ground and beaded streams
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Figure 17. Low-center polygons on western coastal plain.

Figure 18. High-center polygons near Barrow,
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Figure 19. Kadleroshilik mound southeast of Prudhoce Bay.

‘ Figure 20. Mature beaded drainage near Kokolik River.
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NATURAL LANDMARK SURVEY
LANDFORMS
PERMARFROST LANDFORMS

I - 48 KADLEROSHILIK MOUND 1B

Themes: Permafrost Landforms (subtheme pingos), Lakes and lake shores,
River systems.

Location: Arctic Coastal Plain Province, eastern part, 20 miles
southeast of Prudhoe Bay, Beechey Point A-2 quadrangle (1:63,360),
T, 8 N., R. 18 E., sections 20, 21, 28, and 29.

Ownership: State of Alaska selection (pending} under lease to Shell
0il Company and Texaco.

Bpproximate acreage: 440 acres (178 hectares),

Geologic features: Kadleroshilik Mound is the largest pingo in the
Arctic Lowland and a prominent landmark on the coastal plain
southeast of Prudhee Bay. The summit at 291 feet is about
190 feet above the surrounding plain. The mound is nearly
conical being slightly elongated to the north. The base is
nearly 3,000 feet in diameter., The summit area is about 200
feet across with major cracks radiating from the center. The
pingo developed on the floed plain of the Kadleroshilik River
and alluvial stream gravel is present on the top of the mound.
This gravel is similar in all respects to present stream
gravel along the river and indicates it was merely uplifred
by the ice-cored dome. The gravel, scoil, and vegetation form
a protective cover for the ice core of this mound. This is
an outstanding example of the tremendous force of freezing
water in a closed system,
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Bictic features: A remarkable successiorn of plant communities
influenced by changes in drainage and elevation on the mound.
The base is in wet sedge tundra and the well-drainsd sides and
top contain dry upland meadow type. Shrub communities commonly
grow in the cracks developed on creést.

Scanic features: The pressnce of & nearly perfect come 200 Eset high
on & flat plain {s Quite spectacular.

Land use and vulnerability: Land under lease to petroleus companies
and one wall drilled within 1/ mile from site. Increased
drilling activity will probably alter the ground water supply
and cause collapse of the pingo.

Data souree: M. D. Mangus, Anchorags, Alsskas
Author from porsonal investigation

Salectasd references:

Farriang, 0. J., Jr., 1971, Praliminary engineering geologic
maps of the proposed trang—Alsska pipeline route, Beechey
FPoint and Sagavanirktok quadrangles: 0.5, Gegl, Survey
opan~=files report, 2 shests.

Forrians, 0. J., Jr. Kachadoorian, Heubén, and Greens, G. W.,
1969, Parmafrost and related engineering problems in Alasksa:
U.8. Geol. Burvey Prof. Paper 678, 37 p.

Koranda, J. J., 1970, Pingos: Pacific Diascovery, Calif. Acad.
Eullr V. 33. N . 3; P ]-B':"l-

Leffingwall, W. de K., 1919, Tha Canning River region, nocthsrn
Alaska: U.8. Geol. Survey Prof. Paper 109, 251 p.

Yeand, Warraen, 1973, Preliminary geclogic map of & prospective
transportation route from Frudhoe Hay, Alaska to the Canadian
Bordar, FPart 1, Beaschey Point and Sagavanirktok guadrangles:
0.5, Gasl. Burvey opan=-file report, 2 sheets.

Other knowledgeabls persons:
8., J. Farrians, Jr., Manloc Park, Calif.
Yaand, Warren, Manlo Park, Calif.
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Publicity sensitivity: None

Commentg: Thig is an outstanding example of a pingo and it is also
being suggested as an Ecological Landmark. Definitely of
national significance and recommended for Landmark Status.
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MAYURAL LANTMARE SURVEY
LARDFORMS
PERMAFROST LANDFORMS

L - 49 KADLEROCSHILIE RIVER 1A

Themes: Pearmafrost landforms [(subtheme pingos and pattorned ground) ,
Plairs, plateaus, and mesas, Lakes and laks shorss.

Location: Arctlc Coastal Plain Province, sastern part, 15 miles southeast
of Prudhoe Bay, B miles south of Foggy Island Bay, Beachey Poinkt A-32
quadrangle (1:63,360), T. 8 M., R. 1& E., msctions 1, 2, 1ll-14, and
23, 24; T. A H., R, 17 E., saceions 1-24.

Cvmership: Uellity corridor, Burecau of Land Management, Department of
the Intérior and State of Alaska selsction (panding), land under
lease to Atlantic Hichfisld, Texaco, and Shell 011 Comapny.

Approximace Acreage: 20,400 acreas (8,308 hactares) .

Gaologlic features: Outstanding exanple of pingo developmenc on the flat
arctic coastal plain, Hore tharn 30 pingos in all stages of develop-
maent from lnitisl doms to complets collapse Are located on thiz site.
Humsrous closed depressions probably will be sgite of future pingo
developmant. Abundant patternéd ground features including both high
and low center polygons. Humerous thermokarst lakes and thaw pits.

Biotic features: Good axamples of wet sedge tundra over most of area
with dry upland meadow Cypss on the gides of plpgos. Area recom-

manded as an Ecological Reserve by the Joint Fedaral-State Land Use
Flanning Commission.

Land use and valnerability: Part of sire included in proposed tranaporta-
tion corridor and remaining acreage under leasass to oil companies.

Ares in delicate ecological balance and incressed activity could
complecaly altar theé anvironment.

Daca sourcé: Joint Federal-State Land Use Planning Commisszion.

Eelacted refarences:
Yeend, Warren., 197), Preliminary geclogic map of 2 propossed transpor-
tation route from Prudhos Bay. Alaska to the Canadian Border, Part
1, Beechey Point and Sagavanirktok quadrangles: 0.3, Gegl. Survey
open-file report, 2 shests.

Other knowledgeabla persons:
O, J, Perrians, Jr., Henlo Park, Calif,

Fubliclty sensitlivity: Hone
Commants: An axcellant example of a pingo plain that should be et agide

while still relstively unspoiled. Definitely eligible for entry
into Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDEORMS
PERMAFROST LANDEORMS

I-°5 BARROW — BRANT POINT 1A

Themes: Permafrost landforms (subtheme patterned ground), Plains,
plateaus, and mesas, Seashores and islands, Lakes and Lake
shores.

Location: Arctic Coastal Plain Province, adjacent to Arctic Research
Laboratory, Barrow, Barrow B-4 quadrangle (1:63,360), T. 22 N.,
R. 17 W., sections 4-10; T. 22 W., R, 18 W., sectionzs 1 and 12;
T. 23 N., R. 17 W., secticn 31; T. 23 N., R. 18 W., sections 23-26,
35, and 36.

Oownership: Naval Petroleum Reserve No. 4, U. 5. Navy, Department of
Defense and Native Village withdrawal. Selections not made as of
8/1/74.

Approximate acreage: 7,280 acres (2,946 hectares).

Geologic features: An excellent section of the arctic coastal plain
adjacent to Arctic Research Laboratory at Barrow. Contains nearly
all types of permafrost landforms including high and low center
polygonsg, thermokarst lakes, oriented lakes, ice wedges in
organic muck deposits being eroded on sea coast, beaded stream
development on tundra, and thaw pits. Site has been intensively
studied for many years and should be made a landmark available
for future study.




Biotic features: Site of many continuing vegetation and productivity
studies from Arctic Research Laboratory and International
Biological Program. Being considered for Ecological Landmark,
and also an Ecological Reserve by Joint Federal-State Land Use
Planning Commission.

Land use and vulnerability: Site adjacent to Arctic Research Laboratory
and Barrow village. Wells drilled in Barrow gas field along west
side. Site highly vulnerable by continued development in area.

Data Source: Numerocus people from Arctic Research Laboratory and
Joint Federal=-State Land Use Planning Coomisgsion.

Selected references:

Black, R. F., 1952, Growth of ice-wedge polygons in permafrost
neax Baxrow, Alaska: Geol. Soc. Am. Bull., v, 63, no. 1212,
p- 1235-1236.

Collins, F. R., 1961, Core testg and test wells Barrow area,
Alaska: U.S. Geol. Survey Prof. Paper 305-K, p. K569-K643.

Hussey, K. M., and Michelsgon, R. W., 1366, Tundra relief
features neaxr Point Barxow, Alaska: Axctic Jour. Arctic
Inst. N. Am., v. 19, no- 2, p. 1é62-184.

Lachenbruch, BA. H., 1960, Contraction-crack polygons: U.S.
Geol. Survey Prof. Paper 400B, p. B406-B409.

Othexr knowledgeable persons:
J. J. Xoranda, Livermore, Calif.

Jexry Brown, Hanover, New Hampshire
Charles Evans, Anchoxage, Alaska
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Publicity sensitivity: None

Comments: Site definitely eligible for Landmark Status.
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HATURAL LANDMARE SURVEY
LANDFORMS
FERMAFROST LAKDFORMS

I -5l TOOLIE RIVER FPINGO FIELD 1B

Themes: Parmafrest landferms (subthemes, pingos, patterned ground)
Flains, plateaus, and mesas, River systems.

Locatien: Arctic Cosstal Plain Province,; sastern part, soutiwest of
Prudhoa Bay, Bagavanirktok D-4 quadrangle (1:63,360), T. 5 .,
R. 12 E.; sectlons 1-30; T. 6 N., R. 12 E., spections 19=14,

Ownership: State of Alaska selection (pending) under Lease Eo PumsCous
ail companies.

Approgimate acreage: 30,720 acres (12,452 hectares).

Genlogic features: An excellsnt section of ths higher intérior coaAskal
plain that containg about 60 pilngos in various stages of develop-
mant. The highast about 100 fast above surrounding plain. Host
are developed on the alluvial flood plain of the Toolik River
and probably are formed by ground water parcolating through
unfrozen charnnals in the gravel. Polyvgonal ground with both
high and low center polygons, beaded streams and numorcus thearmo-
karst lakes. Oxbow lakes and sand dunes along the Toolik River.

Biotic features: Site affords a wide wvariety of plant communities,
aguatic vegetstion, wet sedge tundra, tessock tundra, dry upland
meadow, and shrob communities along river. Humerous water fowl
nest in area.

Land use and vulnerability: Exploratory oil wells drilled near sitge
and most of acreage now under lease with possibility of increassd

activicy in the near future.

Daca source: J. J. Koranda, Livermore, Calif.
Muthor from personal investigation.

Eelected referonces:
Koranda, J. J., 1970, Pingos: Pacific Discovery, Calif. Read.
Sel., v, 23, no, 3, p. 18-24.

Dcher knowledgeable persons:
H. D. Hangus, Anchoraga, Alaska

Publicicy sensicivity: MNons

Commants: Site Jdefinitely qualifisd for entry in Begistry of Hatural
Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
PERMAFROST LANDFORMS

I - 52 OUMALIK RIVER 2B

Themes: Permafrost landforms (subtheme polygons, thermokarst lakes),
Plains, plateaus, and mesas, River systems, Lakes and lake shores.

Location: Arctic Coastal Plain Province. westernm part, southeast of
Pt. Barrow, Teshekpuk A-4 quadrangle (1:63,360), T. 9 N,, R. 12 W,.,
sections 5-8, 17-20, and 29-30; T. 9 N., R. 13 @., sections 1-3,
10-15, and 22-27; T. 10 N,, R. 12 W., sectinns 7, 8, 17-20, and
29-32; T. 10 N., R. 13 W., sections 10-15, 22-27, and 36-

Ownership: Naval Pefroleum Reserve No. 4, U. §. Navy, Department of
Defense.

Approximate acreage: 32,000 acres (12,950 nectares).

Geologic features: Extensive areas of both high and iow center polygons
showing how either thaw ponds or high-center polygons can develop
from the low-center type. Several cycles of lake pasin development,
and the lakes in all stages from thaw pond to noxtheast aligned
rectangular lake and finally to the northwest orientation. Oxbow
lakes, meander scrolls, and dAune areas along Oumalik River.

Several good examples of beaded streams. These featurxes are all
in sand and silt of the Gubik Formation.

Biotic features: Water fowl nesting area and good aquatic and wet
sedge tuvndra plant communicies.

Land use and vulnerability: No organized use of land and probably
none in immediate future.

Data source: BAuthoxr from persomnal investigation.
Selected reference: None

Other knowledgeable persons:
J. J. Xoranda, Livexmore, Calif.

Publicity sensitivity: None

Comments: Excellent examples of most permafrost features. Eligible
fox Landmark Status.
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HATURAL, LaMODMARE SUHVEY
LANDEORMS
PERMAFROST LAWNDEORMS

I - 33 SHAVIOVIK RIVER PINGO FIELD 3B

Themes: Permafrost lendforms (subtheme pingos), Plaing, pleateaus,
and megsas.

Lacation: Arctic Coastal Plain Province, eastern part, sowoth edge
Sagavanirktok 0-2 quadrangle (L1:6%3,380), T. 5 W., H. 17 E.,
sections 1-30; T. & W., R. 1V E., s&ctions 11-36.

Cemership: Utility corridor, Bursan of Land Management, Department
af the Interior and Stace of Rlaska =zelection (pending).

Approximates acreage: 34,560 zcres (13,%B8 hectaras).

Gealogic features: Sobe good examples of pingos and patterned ground,
Several beaded streams in advance stage of development. The
pingas are all of the clazed system farmed in debressions. Bath
low=- and high-center polygons. Permafroat features developing
imn =ilt and sand overlying Tertiary bedrock.

Blotic features: Primarily an ares of wet sedge and tussock tundra.
Land uge and vulrerability: Part of land under lease to oll companies
and part reserved as a possible pipelineg rouke. Construction of
g pipeline in these ige-pich gedimants will do great damage to
thé site.
Data source: C. G. Mull, Denver, Colea.
Selected references:
Yeend, Warren, 1973, Prelimimary geclogic map of a prospective
transportation routé from Prudhoe Bay, Alasks ko the Canadian
Border, Part 1, Beechey Point and Sagavanirktok quadrangles:
U.5. Gaol. Survey cpen—file report, 2 aheets.

other knowledgeabls persons:
M. 0. Mangus, Anchorage, Alaska

Fublicity sensitivity. Mone

Comments: This site is of uncertain eligibility.
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NATURAL LANDHMARK SURVEYX
LANDFORMS
PERMAFROST LANDFORMS

I - 54 KOKOLIK RIVER 4

Themes: Permafrost landforms (subtheme patterned ground and beaded
streams), Plains, plateaus, and mesas.

Tocation: Arctic Coastal Plain Province, west coastal area, Point Lay
C-1 quadrangle (1:63,360), T. 4 N., R. 43 W., sactions 1-36.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defenge and Native Village withdrawal. Selections not wade as of
8/1/74.

Approximate acreage: 23,040 acres (9,324 hectares).

Geologic features: A good example of a raised coastal plain with
several sets of beach ridges. Low-center polygons now developed
in wet areas between beach ridges and high-center polygons on
dry beach ridges. Excellent examples of beaded streams. Primarily
an area of silt and sand of the Gubik Formation unconformably
averlying Upper Cretaceous bedrock.

Biotic features: Wet sedge tundra between beach ridges and dry upland
tussocks on beach ridges. Nesting area for water fowl.

Land use and vulnerability: Near village of Pt. Lay with oil and gas
lease applications filed. Will probably be explored and developed
after settlement of Alaska Native Claims.

Data source: Author from personal investigations.
Selected references:
Chapman, R. M., and Sable, E. G., 1960, Geology of the Utukok-
Corwin region, northwestern Alaska: U.S5. Geol. Survey Prof,
Paper 303-C, p. C49-Clé7.
Other knowledgeable persons:
E. G, Ssable, Denver, Colo.
I. L, Tallleur, Menlo Park, Calif,

Publicity sensitivity: None

Compents: Good site but better ones are available. Consequently not
recommended.
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Theme 6. Work of Glaciers

The theme Work of Glaciers is an important category under Landforms
of the Present, in the Arctic Lowland. Most of the obvicus glacial
features caused by the tremendous sculpturing power of moving ice, as
well as the modern glacie;s, are 1n the Brooks Range rather than the
Arctic Lowland. Nearly all of the rock and debris plucked from the
mountéins was dumped onto the foothills by the Pleistocene glaciers.
These deposits consisting mainly of marine and outwash are extremely
important to developing the glacial chronology of northern Alaska.

The knob and kettle topography of typical glacial deposits may not be
as spectacular as the bold glacially sculptured mountains, but they are
of much greater scientific value and as such should be considered for
Landmark Status.

The Pleistocene is often referred to as the Ice Age, an interval
almost 2,000,000 years long during which repeated periods of severe
cold caused the formation of glaciers that covered large parts of the
earth. Four major glaciations each thousands of years long and separated
by warm interglacial periods have been recorded. Most of the deposits
on the Arctic Lowland result from the last of these great glaciations,
which in North America is called the Wisconsin Stage. During this time
ice filled the mountain valleys and extended 20 to 40 miles onto the
Arctic Lowland. This is called the Itkillik Glaciation. Four major
periods of advance and retreat or readvance can be mapped for the
Itkillik Glaciation in the foothills. Most were of the alpine valley
glacier type, but locally the ice coalesced to form piedmont lobes.

We do not know exactly when the Wisconsin glaciers first covered

parts of the Arctic Lowland, but we do have a minimum date of greater
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. than 39,000 years obtained by radiocarbon analysis of a poplar loy
buried by ocutwash of the first great advance. The initial advance
probably started as much as 50,000 years ago and continued te about
5,000 vears ago when a general warming trend melted most of the glaciers
on the lowland. Several minor glacial advances have occurred since
then, but none reached the mountain front. The four main advances of
the Itkillik Glaciation have been named the Banded Mountain, Anayaknaurak,
Antler Valley, and Aniwvik Lake Stades by Porter (1966).

Deposits of the various stades of the Itkillik Glaciation cover many
square miles of the Arctic Lowland. Each stade had typical microrelief
features that aid in correlation from one area to another. The last
advance generally reached only to the mountain front and in many cases
its moraine enclose the large lakes now found there. Some of these
lakes are recommended for Landmark STatus undexr the general theme lLakes
and Lake shores. Glacial features seen in the Arctic Lowland can be
divided into several subthemes such as moraine, periglacial features,

and glacial lake deposits.

Moraine
Glacial moraine is an accumulation of rock debris with an initial

constructional topography that was deposited directly by glaciers. The
maximum advance is marked by a set of lateral and terminal moraine. Aas
the glacier retreats a series of recessional moraines may be deposited,
and as is often the case the glacier may readvance forming a new aat
of lateral and terminal moraine. Material deposited directly under the
ice is in the form of ground moraine.

. Morainal topography is very irreqular and commonly referred to as

knob and kettle topography. The deprecssions generally fill with water
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to form kettle lakes. Water from the melting ice reworks much of the
morainal material into kames, kame terraces, and outwash plains. The
water-laid deposits are generally stratified with a smooth topographic

form as compared to the unsorted moraine.

Periglacial features

Periglacial features are those formed along the sides or outer
margin-of a glacier. In the Brctic Lowland these are mainly confined
to the valley walls in the foothill sectien. Melt water from the ice
formed large streams between the glacier and the valley wall. Locally
these streams cut deep channels through bedrock. When the glacier
retreated the channels were left perched hundreds of feet above the
present valley floor. A variety of ilce-contact features in the form

of crumpled and disturbed strata are also present along the valley walls.

Glacial lake deposits
Many of the valleys adjacent to the front of the Brooks Range
formerly contained large lakes that were confined behind moraine.
As the moraine was breached the lakes were drained leaving excellent
examples of lake deposits. These include varved sediments with much
organic material. In places sand dunes have developed on the surface

of these deposits.
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WORK OF GLACIERS

1. Highest priority

Killik River Valley

Jago Valley
2. Sites definitely eligible

Anaktuvuk River

Sagavanirktok - Itkillik
3. Sites of uncertain eligibility

Okpilak Valley
4. Sites not recommended

None
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HATURAL LANDMARK SURVEY
LANDFORMS
WORK OF GLACIERS

I ~-55 KILLIE RIVER VALLEY 1C

Themes: Work of glaciers, River aystems, Eolian landforms, Lakes and
laks sharsas

Location: HRrctic Foothills Province; central part at north front of
Brooks Range; Killik River gquadrangle (1:35%0,000): T. 9 5., R. 8
W., sections B-11, 14-33, and 26-35; T. 9 8., R. 9 W., sections
23-27 and 34-36; T. 10 S§., R. B ¥W., sections 2-11, 15-22, and 2B-
33, T. 10 5., R. 9@ W., sections 1-4, 8-17, and 19-36;: T. 11 5.,

R. 8 ¥W., sections S5-8, 17-19, 10-31l; T. 11 5., R. 9 W., sactionc—
all; T. 11 5., R. 10 W., sections 1, 12-14, 23-26, and 34-35;
T. 12 €., R. 8 W., sections 6 and 7y T. 12 §., R. 9 W., sections
1=24, and 27-33; T. 12 5., R, 10 W., sectiona 1-3, 10-15, 24, and
25;

Eatea) Herldian
T. 34 N., R. 21 B., sections 4-9, 16-21, and 28-30; T. 33 W., R. 21
E., sections - and &.

Owmarahip: Part of proposed Gates of the Arctic Hatcional Park,
Hational Park Service by authority of Alaska Wative Claim Settle-
ment Act, Section 17, D=1.

Approximate acreage: 105,000 scres (42,49) hactares).

Geologic features: An cutstanding exampls of the deposits and topog-
raphy left by vaiisy glacliers. All of the stades of the Itkillik
Glaciation are represent=sd here by & remarkable series of lateral,
cerminal, recessional, and ground moraine. One set of terminal
moraine crossed the valley just above Sunday Rapids Forming a
glacial lake over 20 milexz long, When this soraina was breachad
the spectzcular Sunday Rapids were formed. The river has now cut
60 to B0 feat throogh the laks bed deposits expoaing varved sedi-
ments rich in orgenic material. Spectacular sand dunes and blow-
outs have forsed on the surface of tha old lake bad. Locally
pariglacial stream charmnmels have cut &0 to 80 fest through chert
and shale of the Shablik and Siksikpuk Formations along the east
valley wall. Successzive channsls wers cut as the glacier melted.
The highest iz sbout £00 fset above the valley floor. The present
lakes along the river are remnants of the old glacial lake.

The spectacular canyon of hhe Killik is carved out of limestons,
chert, conglomerate, sandstona, and shala of Mississippian to
Early Cretacecus age.
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Biotic features: Wide variety of plant life from aquatic vegetation
to wet sedge meadow, dry upland meadow, and alpine. Shrub-willow
communities along river and one grove of poplar. Many large
game animals including bear, caribou moose, Dall sheep, angd
wolves plus an abhundance of small animals and birds.

Scenic featurxes: Spectacular mountain and valley scenery with broad
slow moving Killik River. Sunday Rapids is a fine example of
white water where the river has cut through the moraine and drops
very rapidly through a boulder strewn series of rapids.

Land use and vulnerability: Site is all included within the proposed
Gates of the Axctic National Park as part of the Alaska Native
Claim Settlement Act. The area 1is qualified for park status and
should be included. Oil and gas lease applications have been
filed on most of the land if the park is rejected.

Data source: Numerous people including Joint Federal-State Land Use
Planning Commission.
M. D. Mangus, Anchorage, Alaska
C. G. Mull, Denver, Colo.
Author from personal investigations

Selected references:

Chapman, R. M., Detterman, R. L., and Mangus, M. D., 1964,
Geology of the Killik-EBtivluk Rivers region, Alaska: U.S.
Geol. Survey Prof. Paper 303-F, p. F325-F407.

Detteyrman, R. L., Bowsher, A. L., and Dutro, J. T., Jr., 1958,
Glaciation on the Arctic Slope of the Brooks Range, northern
Alaska: BArctic, Jour. Arctic Inst. N. Am., v. 11, no. 1,

p, 43-61.

Smith, P. S., and Mextie, J. B., Jr., 1930, Geology and mineral
resources of northwestern Alaska: U.S. Geol. Survey Bull,
815, p. 350.

Othexr knowledgeable persons:
R. M. Chapman, Menlo Park, Calif.
C. M. Xirschner, San Francisco, Calif.

Publicity sensitivity: None
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HATURAL LAMDMARE SURVEY
LMNDEORME
WORX OF GLACTERS

1 - 54 JRGD VALLEY 16

Themes: Work of glaciars

Locarion: Arctic Foothills Provinceé, sastern part, north front of
Brooks Range, Desarcation Point B-%5 and C-5 quadrangies (1:63,380),
T. 1 W., E. 3 E., sections l-4, 5-16, and 22-24; T. 1 H., R. 35 E.,
gections 6-8 and 17-20; T. 2 H., R, 3d E., sections 2, 1}, 911,
l4-16, 21-23, 26-18, and 11-36,

Cwmership: Arctic National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interior.

Approximate acreage: 23,200 acrea (9,389 hectares).

Geologic features: The Jago River valley is & classic example of a
broad U-shaped glaciated valley on the Arctic Lowland. Glacliar
from ¥t. Michelson constructéd lateral moraine along the vallay
walls that are about 1,000 feet above the floor. Thesé are
all remnants of the Itkillik Glaciation of the Wisconsin Stage.
Modern glaciers and moraine formed in last few thousand years
lie just to tha south of the site along the spectacular HMoCall
Vallay. Matched pairs of morzine on opposite sides of the
valley, HMinor glacial lake bed deposits along river.

Biotic Features: Shrub-willow flood plain comminlty succasdesd by
tussack tundra, dry upland meadow and mlpine varieties, Habicat
for most of game animals of the Horth Slope and on the migration
route of the sastérn caribou heérd,

245




Scenic features: Spectacular mountain along south edge of site with
Mt. Michelson, highest mountain in Brocoks Range, a few miles
tc the southwest. HMany glaciers nearby.

Land use and vulnerability: Part of Arctic National Wildlife Range
and in protected status at present.

Data source: Joint Federal-State Land Use Planning Commission. Author
from persgonal investigation.

Selected references:
Keeleyr, C. M., 1959, HNotes on the geology of the McCall valley
Area: A&rctic, Jour. of Arctic Inst. N. Am., v, 12, no. 2,
p. 87-97.
Reiser, H. N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1974, Preliminary geclogic map, Demarcation Point

quadrangle, 2laska: U.S. Geol. Survey open-file report,
2 sheets.

Other knowledgeable persons:

E. G. Sable, Denver, Cclo.
M. D. Mangus, Anchorage, Alaska

Publicity sensitivity: None

246



Comments: This site is highly eligible for entry into Registry of
Watural Landmarks. Also, part of the recommended Ecologic
Reserve of the Joint Federal-State Land Use Planning Commission.
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WATURAL LANDMARE EBURVEY
LANDE M
HWORE OF GLACIERS

L — &Y AHAKTIVUE RIVER 2C

Thax=3: Work of glaciers, River systam

Location: Arctic Foothills Province, central part, norcth front of
Brogks Range; Chandler Lake guadrangle (L:250,000); T, 10 5.,
B. 3 E., sections 24=27 and 3d=36; T. 10 5., H. 4 E., sections
19, 30, and 31; T. 11 S5.; R. 3 E., sections 1-4, 8-17, and 19-
de; T. 11 5., B. 4 E., sections 5-8, 17=21, and 28=-33; 7. 12 5.,
R. 2 E., sections 1, 1l2-14, 24-26, and 35-36; T. 12 5., R. 3 E.,
gectiong--all but 36; T. 12 5.; R: 4 E., sectioms 5-8, 17-20, and
N; T. 13 5., E. 2 E.; secticns 1, 2, 11-13, 24, 25, and 36;
T. 11 5., R. 3 E., secticons 2-10, l1lo=21, and 28-32; T. 14 &.,
E- 2 E., sectiens 1, 12, and 13; T. 14 5., H, 1 E., sections 5-8,
and 18.

emership: MNative ¥illage withdrawal area with sections 5, &, 7, 8,
and 18 of T. 14 5., E. 3 E. being selected to date BSLl/74.
Hative Begional Deficiepncy Area and also in grea proposed for
Gatas of the Arctic Hational Park.

Approximate acreage: 76,160 acres (30,822 hectares)

Geplogle features: Thig is the type area for the stades of the
Itkillik Glaciation wWhich is correlated with the classical
Wiscenain of conterminous United States. Exgeptionally well-
expoted here. Part of the stades dated by radiocarbon.

Matched pairs of lateral moraine, with good tarminal and reces-
sional moraine some of which dammed the river to form a glacial
lake. The lake beds have sand dunes and blow-out features.
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Biotic features: Hahitat for all the animals and many of the birds
found on the Arctic Slope. Wide varlsty of plant communities.

Scenic Featurss: Spectacular mounbailn Sceénery at north fromt of
the Brooks Range, broad glacial valley and sculptured peaks,

Land ume and vulnarability: The Village of Anaktuvuk Pass is located
in southern part of site. This is the main pass through the
Brooks Range and has been uged for many yeara; conssguently,
tha area has had conziderable usage. Oi1l and gas lease applica-
tions filed on most of the acreage so there probably will be
heavy usage in future. Original wintar haul road to Arctic Slops
came through pass.

Daca source: M. D. Mangus, Anchorage, Alaska
¥. P. Brosgé, Henlo Park, Calif.

Selacted references:

Deatterman, R. L., Bowsher, A. L., and Dutro, J. T., Jr., 1958,
Glaciacion on the Arctic Slope of the Brooks Range, northarm
Alpaka: Arctic, Jour. Arctic Imst. W. BAm., v. 11, na. 1,

p. 43=61.

Patton, W. W., Jr., and Tailleur, I, L., 1964, Geolegy of the
Killik-Tekillik region, Alaska: WU.5. Geol. Survey Prof, Paper
103-G, p. G409-G500.

Porrer, &, C., 1966, Plaistocene goology of Anaktuvuk Pags, central
Brooka Range, Alaska: Arctlc Inst. W, Am. Tech. Paper 18,
p. 100,

Other knowlsdgeabls perRones:

Georga Gryc, Menlo Park, Calif.
H. N. Reiger, Menlo Park, Calif.
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Publicity sensitivity: HNone

Comments: an excellent site that is recommended for entry into the
Registry of Natural Landmarks.
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HATURAL LANDMARYE SURVEY
LANDFORMS
WoRE OF GLACTERS

I - 38 SHGAVANT EKTOK-TTEILLIKE 2h
Themes: Work of glaciers, Lakes and lake shores, River systems.

Location: Arctie Foothills Prowvince, sastern part, morth fropt of
Erooks Hange, Fhilip Smith Mountains quadrangle (1:250,000),
T. B 5., R. 9 E., sectiochs 1l4-1&, 21-28, and 33-36; T. B 5.,
R. 10 E., sections 25, 26, and 31-36; T. 8 5., R, 1l E., =ections
0 and 31; T. 2 5., R. 2 E., sections 1-3, 11-14, 24, 25, and 36;
T. 9% 5,, R. 10 E., sectiong--gll; T. 8 E., R. 1l E., sections
£-9, 16-22, and 27-34; T. 10 5., R, 9 E,, secticoms 1, 2, 11-14,
43=-26, and 34-3&; T. 10 5., R. 10 E., sections=-=all; T. 10 5.,
E. 11 E., ssctions 2-11, 14-23, and 26-35%; T. 11 8., R. % E.,
gectioms 1-3, 10-15, 23-27, and 34=36; T. 11 5., R. 10 E.,
sections 1-24, and 26-34; T. 11 5., ®R. 11 E., sections 1-27 and
35=36; T. 11 5., R. 12 E., sections 15, 30-32; T. 1% 5., R. 9 E.,
sections 1-3, 10-15, 22-27, and 34-36; T. 1l 5., R. 10 E., sec-
tiong 5-8, 18, and 1%; T. 12 5., R, 11 E.,; sectiopns 1; T. 12 5.,
R. 12 E., sactions 5-9, lg-21, 28, 29, 32 and 31.

Cwnership:s T. 12 5. R 2 and 10 E. proposed as part of Gates of the
hretle Mational Park, T. B, 9, 10, and 11 =,, R. 9 and 10 E. of
Native Regqional Deficiency Aren. All remaining land is withdrawn
as Mility Corridor, Bur-su of Land Management, Department of the
Interior.

Approximate acreage: 153,600 acres [(62,l62 hectares).

Geologic featuresz: An excepticnally fine glacial sequence from the type
area for the Itkillik Slaciation, A compound alvance where
glacierz from the two walleys coalesced ko form a lobe. Salbraith
and Itkillik Lakes are enclosed by moraine of the last stade of
the Itkillik Glaciation, The moraine has formed barriers that
changed the drainage patterns of several stream=. Galbralth Lake
draine through Atigun Gorge instead of to the north and the ITtkillik
has diverted to ite present chanmel inskead of through the ¥uparuk
Biver. pRbundant Whob and keerle Lopography.
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Biotic features: Primarily dry upland meadow and alpine plant commun-
ities with shrub-willow along streams. Most of the larger animals
of the North Slope found here as well as many birds. Galbraith
Lake recommended as an Ecological Reserve by Joint Federal-State
Land Use Planning Commission.

Scenic features: Ovtstanding mountain scenery adjacent to the range
with numerous lakes.

Land use and vulnerability: The eastern part of this site is in the
utility corxidor and the access road for the pipeline has been
completed. There will be a pipeline pumping station at Galbraith
Lake. Possibly the esstern part should be excluded from consid-
eration as a landmark site as it no longer can be considered as
being in the unspoiled natural state.

Data source:

C. G. Mull, Denver, Colo
K. N. Reiser, Menlo Park, Calif.

Selected references:

Childers, J. M., 1972, Channel exosion surveys along proposed
TAPS route, Alaska, July 1971: U.S. Geol. Survey open-file
report, 79 p.

Ferrians, O- J., Jr., 1971b, Preliminary engineering geologic
maps of the proposed trans-Alaska pipelinea route, Philip
Smith Mountains quadrangle: U.S. Geol. Survey open-file
report, 2 sheets,

Keller, B. S.,, Morris, R. H., and Detterman, R. L., 1881, Geoloegy
of the Shaviovik-Sagavanirktok Rivers region, alaska: 0U.S.
Geol. Survey Prof, Paper 303-D, p. Dl69-D222.

Other knowledgeable persons:

W. P. Borsgé, Menlo Park, Calif.
M. D. Mangus, Anchorage, Rlaska
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Publicity sensitivity: None

Comments: This is an exceptionally good area to illustrate the works
of Glaclers. The natural condition has been alterec by road and
pipeline construction but the site would give us a chance to
monitor these changes. Site recommended for entry into Regisztry
of MNatural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
WORK OF GLACIERS

I - 59 OKPILAK VALLEY 3
Themes: Work of glaciers, River system.

Location: Brctic Foothills Province, eastern part, north front of Brooks
Range, Mt. Michelson B-1l quadrangle (1:63,360), T. 1 N., R. 33 E,,
sections 1-5, 9-17, 19-23, and 26-34; T. 1 §., R. 33 E., sections
1-3, 10-15, 23 and 24; T. 1 5., R. 34 E_, sections 6, 7, 18, and 19.

Ownership: Arctic National Wildlife Range, Bureau of Spoxrt Fisherles
and Wildlife, Department of the Interior.

Approximate acreage: 21,250 acres (8,600 hectares).

Geologic features: This site includes the broad glaciated valley formed
by the repeated advances of the Itkillik Glaciation. Paired lateral
moraine along valley wall indicate four major advances. River
dammed by one set of moraine forming a glacial lake. Sand dunes
and blow-out features now common to lake bed deposits.

Biotic features: Prim Dall sheep and caribou area. Shrub-willow and
sand dune plant communities along river with dry upland meadow and
alpine communities along valley walls. Site being considered as
an Ecological Landmark.

Scenic feature=: Spectacular mountains and valleys with numerous glaciers
just to south of site. Mt. Michelson nearby, highest peak in Brooks
Range.

Land use and vulnerability: Part of the Arctic National Wildlife Range
and protected.

Data source: C. G. Mull, Denver, Colo.
Authoxr from personal investigations

Selected refexences:

Brown, Jerry, 1966, Soils of the Ckpilak River region, Alaska: U.S.
Army CRREL Research Report 188, 49 p.

Reiser, H, N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman, R. L.,
1574, Preliminary geologic map, Demarcation Point quadrangle,
hlaska: .S8. Geol. Survey open—-file report, 2 sheets.

Sable, B. G., 1961, Recent recession and thinning of Okpilak Glacier,
northeastern Alaska: Arctic, Jour. Arctic Inst. N. Am., v. 14,
no. 3, p. 176-187.

Other knowledgeable persons: M, D. Mangus, Anchorage, Alaska
a. H., Lachenbruch, Menlc Park, Calif.

Publicity sensitivity: None
Comments: A classic example of a glaciated valley, but there are other
better areas in brctic Lowland. May be nationally significant.
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Theme 7. Cueéstas and Hogbacks

The theme Cuaestas and Hoghacks is of importance to the natural
history of the BArctic lowlands. The development of these landform
features can tell us considerable about the Late Tertiary and Quaternary
geologic history of the region. By Late Tertiary time the mountains
and hills uplifted at the beginning of the Tertiary had been reduced
to a nearly level pencplain across which the rivers meandered towards
the sea. A Late Tertiary uplift caused rejuvenaticn of the streams
wlith subsequent erosion. The Cretaceous bedrock acrose which these
streama flowed consisted of alternating hard sandstone and conglomerate
with soft shale and siltstone. These strata had been folded into 2
series of long, open, gentle anticlines and svnclines that greatly
effected the position of the rejuvenated drainage. The main streams
maintained thelr original course across the area but the headward
erosion of the subsidiary streams excavated valleys through the softer
rocks leaving gently tilted cuestas of sandstone and conglomerate.

Mearly all of the cuestas are found in the western part of the
Arctic Lowland where the structures are long and gentle with the right
combination of hard and soft layerg. Locally where the beds are folded
or faulted more steeply a hogback ridge is developed. These landforms
are considered characteristic of semi-arid conditions and they develop
in the semi-arid arctic environment just the same as in the southwest

gdesert country.
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COESTAS AND HOGBACKS

CUESTAS

1. Highest priority
Archimedes Ridge
Disappointment Ridge

2, Sites definitely eligible
Lookout Ridge

3. Sites of uncertain eligibility
None

4. Sites not recommended
Amatusuk Hills

Tuktu Escarpment

HOGBACKS

1. Highest priority
None

2. Sites definitely eligible
Rooftop Ridge

3. Sites of uncertain eligibility
None

4. Sites not recommepnded

None
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HATURAL IRNDHARN SUURVEY
LANDFORMS
CUESTAS AND HOGBRCKS

I~ &0 ARCHIMEDES RIDGE ic

Themes: Coestas and hogbacks, Movement of the earth's crust,; Sculpturs
of the land,

Locationt Arctic Foothills Province, western part, Utukak River A-3,
A-4, and A-5 quadrangles (1:63,360), T. 3 5., K. 36 W., sections 7
and 18; T. 3 8., R. 37T W., sections 7-18; T. 3 5., R, 38 W., #gcc=
tieng 12-23; T. 1 8., R. 19 W., sections 13-24 and 10; T. 31 8.,

R. 40 W., soectlions 24 and 25.

Owmarship: HNaval Pstrolsum Beserve Fo. 4, U.5. Mavy, Department of Defen:

Approximate acreage: 25,8600 acres (10,360 hectares).

Geologic fearures: Long, linear culkStd formsd by the gentls warping
of the Cretaceous beds Lnto anticlines and synclines, The resistant
bads forming the cussta Ars sandstons and conglomerate of the
Fukpowruk Formation that stand 1,000 feat above the lowlands of
gshale of the Torok Formation. The principal rivers, Utukok, Kokaolik
and ¥Yukpowrpk are 3ll old seandering strsams that crossed the
original peneplain. As the peneplain was oplifted thay malntained
their grade and developed a trellis system of gubsidiary drainagas
that cut through to the scft underiying shale of the Torek Forma-
tion lesaving parallsl cussta ridges between the major streams.
Locally the trellis drainage ls starting to cut through the
cussta and will eventually form mesas.

Bioklc featurses: Part of the sres suggested as a Hatural Landmark for
ecologic themes by Dr. Prederick C. Dean primarily a= & caribow
calving area. Site study for this proposal made by Dr. Peter C.
Lent, 9/23/68. In addition to caribou site contain other animsl
populations. Tussock tundra and dry upland meadow are main plant
communities present im site.
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Scenic features: Striking conyon land-type topograpghy with long
parallel ridges standing 800 to 1,000 feet above the rivers.

Land use and vulnerability: Part of Naval Petroleum Reserve No. 4,
consequently subiject to possible exploratlon and drilling.

Data source: C. G. Mull, Denver, Colo.
I. L., Taillevr, Menlo Park, Calif.

Selected references:

Chapman, R. M., and Sable, E. G., 1860, Geology of the Utukok-
Corwin region, northwestern Alaska: U.S. Geol. Survey I'rof.
Paper 303-C, p. C49-Cl67.

Humphrey, R. L., 1966, The preshistory of the Utukok River region,
Arctic Blaska: Current Mnthropology, v. ?, p. 586-588,

Lent, P. C., 1966, The caribou of northwesterm Alaska, in
Wilimovksy, N. J., and Wolfe, J. N., eds., Environment of
the Cape Thompson region, Alaska: U.S. Atomic Energy Comm.,
Washington, D.C., PNE 481, 1,250 p.

Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska
E. G. Sable, Denver, Colo.

Publicity sensitivity: None

Comments: An outstanding site for geologic and ecologic themes.
Eligible for entry into Registry of Natural Landmarks. Also
being recommended as part of an Ecological Reserve by the Joint
Federal-State Land Use Planning Commission.
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RATURAL LANDMARE SURVEY

. LANCFORMS

CUESTAS AND HOGOACKS
1~- &l DISARBOINTHENT RIDGE ic
Thanss: Cuesstas and hoobocks, Movement of the earth's crust

Location: Arctle Foothilles Province, western part, Utukok River R-3
quadrangle (1:63,360), T- 5 5., R. 35 ¥., sections & and 7;
T % 8,, BR. 36 W., sections 1-6, 11, and 12; 7. 5 5., . 37 ..,
gEctiona l-4.

Cwmership: Maval Petroleum Reserve No. 4, U, &. Ravy, Department of
tefonsa.

Approximate acreage: 7,680 acres {3,108 hactares).

Geologic feartures: The Cretacecus sandgtsne, and conglomerate af the
plzappointment Ridge cuesta are the north flank of Foggy syncline.
The beds primarvily of the Hukpowruk Formation stand 1,000 Eset
above the lowland composed of shala of the Torok Formatcion, The
trgllis drainage at the head of Cisappointment Creek has cut
through the more resiscant beds into this shale zaction leaving
thé bold cliffs of the cussta. Numerous badding features visihble
in the cliffs.

Biocic features: Part of Lhe caribou oalving srea of the upper Utukok-
Colwille FRivers arsa. Mainly an area of dry upland and tussock
tundesa .

Sgenic features: Striking canyon land topography of the western Arctic
Lowland. Meandering riverg 1,000 feet below tha long parallsl
Erdges.

Land use and vulnerability: Part of Baval Petroleum Reserve Mo. 4.
Eite is part of a synoline 8o probably will not ba uweed as a
dedilling location,

Data source: C, G. Mull, Denver, Colo.
I. L. Tailleur; Menlo Park, Calif.

Salected references:
Chapean, B. H., and sSable, E, 4., 1960, Geology of the Utnkok-
Corwin regicn, northwastern Alaska: U.5. Gaol, Survey Prof.
Paper M3-C, p. C48=ClE7.

Othear nowlédgeables parsons:
M. D, Mangus, Anchorage, Alaska
E. 5. Gablae, Denver. Cola.

Publicity sengitiwvity: Hoha
. Comments: Site eligible for Landmark Stacus and is recomsended for entry
into Registry of Hatural Landmarks.
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HATURAL LANDMARK SURVEY
LANDF ORMS
CUESTAS AND HOGHACKS

I - &2 LOOKOUT RIDGE a0

Theneg Cuestas and hogbacks, MHovement of the sarth's arust; Eﬁkilpturt
of the land.

Location: Arciic Foothlills Frovince, westarn part, Utukek River quad-
rangle {1:250,000); T. 3 8., R, 3 ¥W., sectlons 29-33; T. 3 5.,
R. 32 W., sectaons 25-36; T. 3 5., R. 31 W., section J6; T. 4 5.,
R:. 31 W., sections 4-9, and 1E~18; T. 4 8., R. 31 W., sacticns
1=-18B; T. 4 §., B. 33 W., sections 1-1, and lO-=14.

Cwmerghip: Maval Petrolsum Regerve Mo, 4, U. 5. Wavy, Doparcment of
Defense.

Approximate acreage: 24,320 acres (9,842 hectares).

Geologic featur<s: Gantly folded beds of the Corwin and Kukpowruk
Formations exposed in the sides of this synclinal skructure.
Streams are breaaching the structure to form a series of canyons.
Marine depositional features well-exposed on canyon walls. Cusstas
being sculptured into a series of mesas and buttes.

Biotic features: Within the caribou calving ground of the weskbtern herd
plus most other animals of the Arctic Slope. Primarily dry upland
meadow plant commminities.

Scenic features: Good canyon land topography.

Land use and vulnerability: Part of Haval Petroleum Resarve Mo. 4. The
synclinal structuyre probably will not be drilled, but nearby arsas
are iikely drilling sites.

Data Source: M. [D. HMangus, Anchorage, Alaska
E. G. Sable, Demver, Cola.

Selected references:
Chapman, R. M., and Sable, E. G., L1960, Geology of tha Utukok-Corwin
reglon, northwestern Alaska: .5, Geol. Survey Prof. Paper
303-C, p. C49-Cle7,

other knowledgeable parsons:
I. L. Tarlleur, Henlo Park, Calif.
AR. H. Lachenbruch, Menlo Park, Calif.

Comments: An excellent site that is recommended for Landmark Status.
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MATORAL IAMDMARK SUOEVEY
LANDFORMS
CUESTRE AMD HOSBARCHS

I - B3 AMATUSUE HILLS 4
Themes: Cuestas and hogbacks.

Location: Arctic Fepothllls Province, wegtern part, Point Lay A-1 and
B-1 gquadranglee (L:83,380), T- 2 E.; R. 43 W,, secticnz 19, 20,
and 28=-310; T. 2 5., R. 44 W., sections 20-27.

Cwrnership: Hative regional deficiency ares, Alaske MNative Claims
Bettlement Act, Selections not made as of 8/1/74.

Approximabs acreage: 4,680 acres (1,894 hectares}).

Feologlic features: The porthezrnmost oussta in the western Arctic Lowland
formed from the late Early Cretacecus sandstone and conglomerate
expoted Along north £lank of Archimedes Ridge anticline., GOood
oxamples of deltalec cross bedding and octher near shore maring
depositional features in the thin-badded sandstone.

Biotic features: Dry upland meadow and shrub eomplew. Front of cuesta
ia negsting area for hawks and faloon.

Scenic features: At the edge of the canyon lands topography and affords
good wiews of both the canyon larnd and the flat cosstal plain to
the norkh.

Land uze and vulnerability: Mo organized use of land atc present. 01l
and gas leasé applications filed on the lands and exploration prob-
ably will start with settlement of Alaska Natlve Claims.

Data source: Author from persanal fiald investigatiens.

Szlected references:
Chapman, B. M., and Sable, E. &G., 1980, Geology of the Utukok=Corwin
region, northwesterm Alaska: U.5. Geol. Survey Prof. Faper 303-C,
p. C49-Cl67.
Salecki, F. 5., 1930, A preliminacy raeport on an agcheologlcal recon-
naigzance of the Hukpowruk and ¥okolik RBivers in northweestern
Alaska: BAmBFicAn Antiguity, ¥. 16, no. 1, p. oB-69.

Other knowledgeabls péersoms:
M. D, Mangus, Anchorage, Alazka
C. G, Mall, Denver, Colo.

Publicity sensitiwvicy: Hone

Comments: A& good site but better are available nearby. Hob recommended
for Landmark Status.
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HATURAL LAMDMAREK SURVEY
LANDE ORMS
CUESTAS AND HOCRACKS

I - &4 TOETL ESCARPMENT 4

Themes: Cusskas and hogbacks, Movement of the earth's crust;
Development of 1ife on sarth, Age of reptiles.

Logation: Arctic Foothills Province, central part, Chandler Lake
quadrangle {(1:250,000), T. B 5., B. 1 E., sectiems 17-21, 29,
and 30¢; T. 8 5., R. 1 W., sectlong 13-35; T. 8 5., R. 2 W.,
sectiong 13, l4, and 23-2&.

wnership: Hative regional deficiency Area, Alaska Mative Claims
Sattlemant Act. Selections not made as of 87174,

Approximate acreage: 14,000 acres (3,685 hactares).

Geslogic Teatures: The Tuktu Escarpment ig a prominent geoclogic and
gecmorphic feature that extends for about 175 miles westward
across the Arctic Foothills Province. The escarpment ig formed
by the resigtant sandstone and conglomerate beds of the Tuktw
and Chandler Formations at the base of the Wanushuk Group.
Thesa resistant béds stand in bold relief abgwve the shale low-
lands of Torok FPormation to the south. This slte includes the
type locality of the marine Tuktu Formakiom, which contains
abundant fossil evidance of the Early Cretacetus marine shell-
figh fauna. HMany Early Cretaceous fossil plants are contained
in the coal seams of the nonmarine deltsaic depositz in the
overlying Chandler Formation.
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Biotic featuxes: The escarpment area locally contains Dall sheep and
other large and small animals. Numerous hawk and falcon aeries.

Scenic features: Spectacular views of the Brooks Range across the
shale lowlands.

Yand use and vulnerability: No organized use of land at present. 0il
and gas lease applications filed and there probably will be some
exploration in near future.

Data source: Author from personal investigation.
M. D. Mangqus, Anchorage, Alaska
W. W. Patton, Jr., Menlo Park, Calif.

Selected references:

Detterman, R. L., 1956, New and redefined nomenclature of the
Nanushuk Group, in Gryc, Geoxge, and others, Mesozoic sequence
in Colville River region, Alaska: Am. Assoc. Petroleum Geolo-—
gists Bull., v. 40, no. 2, p. 233-244.

, Bickel, R. 5., and Gryc, George, 1963, Geology of the
Chandler River region, Alaska: U.S. Geol. Survey Prof. Paper
303-E, p. E223-E324.

Gryce, George, Patton, W. W,, Jr.., and Payne, T. G., 1951, Preaent
Cretaceous stratigraphic nomenclature of northern Rlaska:
Washington Acad. Sc¢i. Jour., v. 41, no. 5, p. 159-167.

Other knowledgeable persons:

I. L. Tailleur, Menlo Park, Calif.
George Gryc, Menlo Park, Calif.
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Publicity sensitivity: None

Comments: This site is not being recommended as a Landmark in this
category. However, part of this same site will be recommended
as a Lifeform Natural Landmark.
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. NATURAL LANDMARK SURVEY
LANDFE ORMS
CUESTAS AND KOUBACKS

I - 65 ROOFTOP RIDGE 2C
Themes: Cuestas and hogbacks, Movement of the earth's crust.

lLocation: Arctic Foothills Province, central part, Chandler Lake D-2
guadrangle (1:63,380), T. 6 S., R. 4 E., sections 24 and 25,
T. 6 S., R. 5 E., sections 19-30,

OCwnership: Native regiona)l deficiency area, Alaska Native Claims
Settlement Act. Selections not made as of 8/1/74.

Approximate acreazge: 6,540 acxes (2,646 hectares).

Geologic features: The steeply south-dipping Lower Cretaceous sand-
stone and conglomerate forming Rooftop Ridge were faulted into
their present position during the Early Tertiary orogeny that
formed the Brooks Range. This hogback ridge was faulted across
the end of Race Track Basin, which contains Upper Cretaceous
sandstone and tuff beds,

Biotic features: Falcon and Hawk aeries. Dry upland plant communities.

Land use and vulnerability: The winter hauvl road through Anaktuvuk
Pass goes by west end of site. No other land use at present.

Data source: M. D. Mangqus, Anchorage, dlaska
Author from personal investigation.

Selected references:

Detterman, R. L., Bickel, R. &., and Gxyc., George, 1963, Geology
of the Chandler River region, Alaska: U.S. Geol. Survey Prof.
Paper 303-E, p. E223-E324.

Other knowledgeable persons:
R. M. Chapman, Menlo Park, Calif.
W. W. Patton, Jr., Menlo Park, Calif.

Publicity sensitivity: None

Comments: This site probably is of national significance and is
recommended for entry into Registry of Natural Landmarks.
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Theme 8. Sculpture of the Earth

The theme Sculpture of the Earth is of some importance to the
landforms category for the Arctic Lowland. Sculpture of the Earth
denotes landforms produced by erosion. This same thing can be said
of nearly all landforms; they are produced by erosion in ong form
or another. The National Park Service established this theme to
include forms that do not fit other categories and as such only a
few sites are included for the Arctic Lowland. Many areas described
under other themes zlso represent sculpturing of the landscape in one
form or another.

This theme as used herein can be divided into those ercsional

remnants called buttes and into gorges.

Buttes

The advance dissection of a mesa results in isolated steep-sided
hills rising high above a surrounding plain. The central part of the
drctic Foothills Province contains several spectacular examples of
these erosional remnants. They are all that is left of the peneplane
developed during the Tertiary and largely destroyed by the late
Tertiary uplift and erosion. Buttes commonly form excellent exposures
of the rock strata and many times represent the conly remaining part

of a secquence that has been removed by erocsion.

Gorges
A gorge represents a deep slice into the earth's crust that
generally was formed very rapidly in response to some unusual event.
A common cavse is the sudden release of a large volume of water such
as the breaching of a morainal dam on a large lake. Rock strata and

structure are well-exposed in gorges as most are young features. With
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age, erosion will widen the gorge into a normal valley succession that
will obliterate many of the geologic details.

Nearly all gorges in the Arctic Lowland are related to the
Pleistocene glaciers. Melt water from the ice locally cut channels
through bedrock, but the largest gorges were cut when large bodies
of water were suddenly drained. Several large glacial lakes were
enclosed by moraine of the Itkillik Glaclation. During the hypsithermal,
about 5,000 yvears ago in the Arctic Lowland, the temperature was warmer
than at present. The warm temperature melted the ice and raised the
water level in the glacial lakes to the point where they were able to
breach the morainal dam. Most of the gorges probably date from this

time interval.
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SCULPTURE OF THE EARTH

1. Highest priority

Castle Mountain

Atigun Gorge
2. Sites definitely eligible

Fortress Mountain
3. Sites of uncertain eligibility

Kiruktagiak Notch

4. Sites not recommended

None

279




N | b L I el A
1- 68
FORTRESS MOUNTAIN
CHANDLFR LAKE QUADRANGLE

1: 250,000

°
b
"

LY Tt NS SN T

I - 66
CASTLE MOUNTAIN

CHANDLER LAKFE QUADRANGLE
1:250,000

|

LS
T~/

T

\

ALt : i \TF \\?)hf

N

T 5L

7
%

N




NATURAL LANDMARK SURVEY
LANDFQRMS
SCULPTURE OF THE EARTH

I - 66 CASTLE MOUNTAIN 1C

Themes: Sculpture of the earth.

Location: Brctic Foothills Province, central part, Chandler Lake
quadrangle (1:250,000), T. 10 S., R. 3 W., sectlons 15-17,
20-22, and 27-29.

Ownership: Bureau of Land Management, Department of the Interior
by authority of Alaska Native Claims Settlement Act, section
17, D2, as part of proposed Gates of the Arctic National
Park.

Approximate acreage: 2,600 acres (1,052 hectares).

Geologic features: Castle Mountain is an erosional remnant of Early
Cretaceous conglomerate and graywacke that looms nearly 1,500 feet
above the surrounding shale lowlands. Castle Mountain, along with
neaxby Fortress Mountain, is the type locality for the Fortress
Mountain Formation of late Early Cretaceous age. The synclinal
structure forming the mountain has preserved about 10,000 feet
of the conglomerate, graywacke, siltstone, and shale that were
rapidly deposited from the ancestral Brooks Range. Sedimentary
structures are readily apparent in the steep sides of the butte.
Fossil marine lifaforms found in these rocks indicate they were
deposited mainly in fairly shallow water.

281



Biotic features: The Castle Mountain site 1s the habitat of a small
group of Dall sheep, and also contains hawk and falcon aeries.

Scenic features: Bold crags and turrets formed by the massive rock
units give this mountain the appearance of a castle. Spectacular
views of the Brooks Range from the top of the mountain.

Land use and vulnerability: Recommended as part of the Gates of the
Arctic National Park, but also being considered as part of the
Native Reglonal Deficiency area. If selected as part of the
native acreage there is a possibility of future oil and gas
development.

Data source: I, L. Tailleur, Menlo Park, Calif.
M. D. Mangus, Anchorage, Rlaska

Selected references:

Gryc, George, Patton, W. W., Jr., and Payne, T. G., 1951, Present
Cretaceous stratlgraphic nomenclature of northern Alaska:
Washington Acad. Sci. Jour., v. 41, no. 5, p. 159-167.

Patton, W. W., Jr., 1956, New and redefined formations of Early
Cretaceous, in Gryc¢, George, and others, Mesozolc sequence in
Colville River region, Alaska: Am. Assoc. Petroleum Geologists
Bull., v. 40, no. 2, p. 218-223,.

, and Tailleur, I. L., 1964, Geology of the Killik-Itkillik
region, Alaska: U.S. Geol. Survay Prof. Paper 303-G, p. G409-
G500.

Other knowledgeable persons:

George Grye, Menlo Park, Calif.
W. W. Patton, Jr., Menlo Park, Calif.
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Publicity sensitivity: None

Comments: An outstanding example of an erosional remnant eligible
for entry into Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
SCULPTURE OF THE EARTH

I - 67 ATIGUN GORGE 12

Themes: Sculpture of the earth; Movement of the earth's crust;
Development of life on earth; Changes in marine life, Age
of reptiles.

Location: Arctic Foothills Province, eastern part, north front
of Brooks Range, Philip Smith Mountains B-4 and C-4 quadrangles
(1:63,360), T. 11 S., R. 12 E., sections 12-15, 21-24, 26-28,
and 33-24; T. 11 5., R. 13 E., sections 4-9, and 17-19.

Ownership: Utlility corridor, Bureau of Land Management, Department
of the Interior.

Approximate acreage: 8,100 acres (3,278 hectares).

Geologic features: Atigun Gorge is an 8-mile slice through the
mountaing that exposes about 100,000,000 years of the earth's
history. The many layers of limestone, chert, gandstone, shale,
and conglomerate al) deposited while this area was under the
sea during the Late Paleozoic and Early Mesozoic contain abun-
dant fossil shells of the sea life. The gorge also shows the
tremendous force that was placed on these rocks when the wmountains
were finally uplifted from the sea. The beds were highly folded
and faulted into many structures. Pleistocene glaclers and
finally the draining of a glacial lake all helped form this
gorge that is 1,500 to 2,000 feet Qdeep.
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Biotic features: WHabitat for nearly all the large and small animals
of the Arctic Lowland. Many plant communities present with

particular esphasis on alpine varistiea. WNumsreus archaological
sltas.

Scenic features: Spectacular chasm cut through mountains ac the
edge of the Arctic Lowland.

Land use and vulnerability: Sites is highly vulnerabla. Part of
utiliey corridor for Trang-Alaaka Pipaline. The pipeline and
road wars originally schedulsd to 9o through the gorge, but
ware finally routed around this area. A pumping scatiaon for
tha pipesline will be located near the westarn end of gorge.

Dath source: H. M. Raiser, Manlo Park, Calif.
I. L. Taillasur, Manlo Park, Calif.
Joint Federal-State Land Use Planning Commission

Gelected references:

Childers, J. M., 1972, Channel erogion surveys along propossed
TAPS route, Alaska, July 15371l: U.5. Geol. Survey open—£ile
report, 72 p.

Ferriang, 0. J., Jr., 1571b, Preliminary enginesring geologic
maps of the proposed trans-Alaska pipeline: U.S. Gaol.
Survey open-file report, 2 sheets.

Other knowledgeable peracns:

M, D. Mangus, Anchorage, Alaska
W. F. Brosgé, Henle Park, Calif.
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Publicity sensitivity: None

Comments: An excellent site highly qualified for entry into Regilstry
of Natural Landmarks. Site also recommended as an Ecological
Reserve by the Joint Federal-State Land Use Planning Commission.
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Map on page 280
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NATURAL LANDMARK SORVEY
LANDFORMS
SCULPTURE OF THE EARTH

I - 68 FORTRESS MOUNTAIN 2C
Themes: Sculpture of the earth.

Location: Arctic Foothills Province, central part, Chandler Lake
quadrangle (1:250,000), T. 10 5., R, 4 W,, sections 7, and 17-20;
T. 10 S., R. 5 W., sections 1ll1-14, angd 24.

Ownership: Bureau of Land Management, Department of the Interior by
authority of Alaska Native Claims Settlement Act, section 17,
D-2, as part of Gates of the Arctic National Park.

Rpproximate acreage: 3,800 acres (1,538 hectares).

Geologic features: The Fortress Mountain site 6 miles west of Castle
Mountain probably should be considered with that site. The
geology and structural detail are similar and will not be dis-
cussed here. See page 281 for the discussion of Castle Mountain.

Land use and vulnerapility: Being considexed as part of Gates of the
Arctic National Park, and also as a Native Reglonal Deficiency
area, O0i) and gas lease application ¢filed on these lands and
probably will be explored if selected by the natives.

Data source: I. L. Tailleur, Menlo Park, Calif.
C. G. Mull, Denver, Colo.
Selected references:
Patton, W. W., Jr., and Tailleur, I. L., 1964, Geology of the
Killik-Itkillik region, Alaska: U.S5. Geol. Survey Prof.
Paper 303-G, p. G409-G500.
Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska
H. N. Reiser, Menlo Park, Calif.

Publicity sensitivity: None

Comments: This site probably should be considered with Castle Mountain
all as part of one large area. Not a8 spectacular as Castle
Mountain, but qualified as a Natural Landmark.
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NATURAYL LANDMARK SURVEY
LANDFORMS
SCULPTURE OF THEE EARTRH

I - 62 KIRUXTAGIAK NOTCH 3C
Themes: Sculpture of the earth; Movement of the earth's crust.

Location: Ayxctic Foothills Province, central part, Chandler Lake
guadrangle (1:250,000), T. 12 S., R. 4 W., sections 3, 4, 9,
ang 10.

Ownership: Native regional deficiency area. lLand not selected as
of 8/1/74.

Approximate acreage: 720 acres (291 hectares).

Geologic features: Kiruktagiak Notch is a2 very interesting geologic
feature formed when the Kiruktagiak River cut through vertical
beds of the Lisbuxne Limestone of Miasissippian age. These
limestone beds had been intruded by Jurassic igneous rock and then
a thin slice of these rocks were faulted into their present posi-
tion when the ancestral Brooks Range was uplifted during the early
Cretaceous.

Biotic features: Dall sheep and caribou commonly frequent this area.
Shrub-willow and dry upland meadow plant communities.

Land use and vulnerablility: No use of land at present.

Data source:
W. W, Patton, Jr., Menlo Park, Calif.
I. L. Tailleur, Menlo Park, Calif.
Selected references:

Patton, W. W., Jr., and Tailleur, I. L., 1964, Geology of the Xillik-
Itkillik region, Alaska: U.S. Geol. Survey Prof. Paper 303-G,
p- G409-G500.

Other knowledgeable persons:

H. N. Reiser, Menlo Park, Calif.
M. D. Mangqus, Anchorage, BAlaska

Publicity sensitivity: None

Comments: This is an interesting geologic area, but pronably not
nationally significant.
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‘Ib Theme 9.

The theme Movements of the Farth's Crust 1s of great importance

Movements of the Earth's Crust

to the landform categories in the Arctic Lowland. Many of the geologic
and geamcrphic landform features are the dixect result of movenments
within the crust of the earth. The effects of this movement can be

seen in the rock strata, and this is one of the first things a geologist
looks at in trving to decipher the history of any area. Often the rocks
will show the effects of repeated movement that lasted for millions of
years and resulted in the landforms we now see exposed.

Sea cliffs and the bare rock walls along a canyon or river are
excellent places to inspect the folded and fauvlted strata that axe
present in most hills and mountains. The bold sea cliffs along the
western coast of the Arctic Lowland contain some of the beszt¢ examples
of this movement. Othexrs are present in the mountains and hills at the
south edge of the lowland for it is here at the edge of the Brooks Range
that the greatest movement took place.

This theme can be divided into several subthemes. The subdivisions

decided upon are Folds, Faults, and Unconformities,

Folas
Folds are the most conspicuous geoclogic structure showing the
movements of the earth's crust. Nearly everyone has observed massive
rock strata folded into intricate structures on the side of a mountain.
To many people this may look like a giant pretzel without any significant
form, but to a geologist these structures take on form and can tell the
story of how and when these beds were folded. The simplest types of folds

. are the gentle upwarp of beds called anticline, or downwarp, syncline.
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Many of the moxe complex structures are merely combinations gf these
simple forms.

raolds have great economic importance in addition to their wvalue
for interpretation of the geologic history. The vast deposilts of oil
and gas accumulate and are trapped in the upwarped strata of an anti-
cline or dome. Mineral deposits of certain types are also concentrated

in folded strata.

Faults

Faults are ruptures that occur in rock strata as the results of
severe folding. When the pressure continuves after the rocks are tightly
folded a fracture or rupture wlll develop that tends to relieve this
pressure. The strata separate at this crack and move apart causing a
fault or as it is commonly called, an earthquake. Repeated movement
over millions of years may cause rocks on opposite sides of the faunlt
to be separated by many miles.

There are numercus faults in the Arctic Lowland, some of which
represent major dislocations in the crust of the earth. In general,
the largest faults are along the front of the Brooks Range and the
intensity decreaseg northward towards the coastal plain. Geclegists
have identified and named many different types of faults, but the two
major forms are thrust and normal faults. In the thrust fault the beds
on one side are pushed up over the beds on the other side of the fracture,
and in the normal fault beds on one side drop down while the othex side
is uplifted.

Uncenformity
An unconformity is often a subtle geologic femture that is not as

easily seen as the fold or fault. They are depositional rather than
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diglocational features and as such are some of the primary geclogic
structures. The rocks exposed in an area may represent strata that

were deposited over many millicons of years. Each layver of rock is
deposited in an essentially horizontal position, but there is generally
movement of the earth's crust cover thesge long periods cf time. In many
cagseg the oldest strata are tilted and the more recent are depasited at
an angle on top of them. This is termed an unconformity. Commeonly the
older strata are uplifted and eroded khefore the younger beds are
deposited, so there may be a gap of many millions of years between beds
on opposite sides of an unconformity. The geologist can usually determine
thigs by examination of the lifeforms preserved as fossils in the strata.
These primary geologic structures are extremely important to the geologic

history of any area.
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Movement of the Earth's Crust
1. Highest pricrity
Cape Thompson - Crowbill Point - sBubtheme - folds, faults
Cape Dyer - Kiliahlik Point - subtheme - folds, faults
Umiat Mountain - Shivugak Bluff - subtheme - unconformity, folds
Ninuluk Bluff - subtheme - unconformity, folds
2. Sites definitely elligible
Schrader Bluff - subtheme -~ faults, folds
3. Sites of uncertain eligibility
Ishukpak Bluff - gubtheme - folde, fauwlts.
Nasaurak Mournitain = subtheme - faults
4. Sites not recommended

Katakturak Fold - subtheme - folds
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Figure 21. Limestons cliffs at Cape Thompson.
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CAPE THOMPSON ~ CROWBILL POINT

POINT HOPE (A-2) QUADRANGLE
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NATURAL LANDMARK SDRVEY
LANDFORMS
MOVEMENT OF THE EARTH'S CRUST

I - 70 CAPE THOMPSON - CROWBILL POINT 18

Themes: Movement of the earth's crust (subtheme folds and faults):
Sculpture of the earth; Sea shores and islands; Development
of life on earth; Change in marine life.

location: Arctic Foothills Province, west coast, Point Hope A-2
quadrangle (1:63,360), T, 31 N,, R. 31 W., sections 5-9; T. 32 N.,
R. 31 W., section 31, T. 31 N., R. 32 W,, section 1; T. 32 N.,
R. 32 W., sections 21-23, 25-27, and 34-36; Xateel Meridian.

Ownership: Burean of Land Management, Department of the Interior
by authority of Alaska Native Claim Settlement Act, section 17,
D-2. Proposed Coastal National Wildlife Refuge.

Bpproximate acreage: 6,000 acres (2,428 hectares).

Geologlec features: This remarkable section of sea shore cliffs presents
a truly outstanding example of the folds angd faults in a section
of the earth's crust, The highly contorted and faulted beds are
well exposed and bear mute evidence to the tremendous forces
responsible for shaping the face of the earth. Thousands of feet
of strata are involved ranging in age from late Paleozaic through
the Mesczoic. Locally beds of the Mississipoian Lisburne Group
limestone are thrust on top of Cretaceous beds. Much of the cliff
sections are of light gray to white limestone that is weathered
into spectaculaxr cliffs.

Biotic features: Thousands of shore birds nest in the cliffs along this
section of coast. Marine vertebrates and invertebrates are abun-
dant in the Chukchi Sea adjacent to the site, and there are many
different plant communities from the interior tussock tundra to
shoreline.

Scenic features: Spectacular seascape, one of the most impressive
sections of coast line in the Arctic Lowlands.
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Land use and vulnerability: This site is being proposad as a Coastal
National Wildlife Refuge. If proposal accepted the site will
be protected. The site was intensively studied by the Atomic
Energy Commission as project Chariot, which would create a
harbor by using an atomic bomb. This would have destroyed the
entire area of this site, but project is now abandoned.

Data source: I. L. Tailleur, Menlo Park, Calif.
M. D. Mangus, Anchorage, Alaska
Buthor from personal investigations
Joint Federal-State Land Use Planning Commission

Selected references:

Campbell, R. H., 1967, Areal geology in the vicinity of the Chariot
Site, Lisburme Peninsula, northwestern BAlaska: U.S5. Geol.
Survey Prof. Paper 395, 71 p.

Currey, D. R., 1964, A preliminary study of valley asymmetry at
Ogotoruk Creek are, northwestern Alaska: Arxctig, Jour. Arctic
Inst. N. Am., v. 17, no. 2, p. 84-98.

Kachadoorian, Reuben, 1966, Environment of the Cape Thompson
region, Alaska, Geographic Setting, in Wilimovsky, N. J., and
Wolfe, J. N., eds., Environment of the Cape Thompson region,
Alaska: U.S. Atomic Energy Commission, PNE-481, p. 45-56.

Sainsbury, C. L., Kachadoorian, Reuben, Campbell, R. H., and
Scholl, D. W., 1965, Marine platform of probable Sangamon age,
and agsoclated terrace deposits, Cape Thompson area, northwestern
Alaska: Arctic, Jour. Arctic Inst. N. am., v. 18, no. 4, p. 231-
245.

Scholl, D. W., and Sainsbury, C. L., 1960, Marine geology and
bathymetry of the nearshore shelf of the Chukchi Sea, Ogotoruk
Creek area, northwestern Alaska: U.S. Geol. Survey open-file
report, 68 p.

Other knowledgeable persons:

R. H. Campbell, Menlo Park, Calif,
Reuben Xachadoorian, Menlo Park, Calif.

Publicity sensitivity: None
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Commeéntd: Thiz is Eruly an outstanding sita highly eligible Eor entry
intn Registry of Hatural Landmarks. It i@ also being considered
as an Ecological Landmark, and as a Ecoleglcal Resarve by the
Joint-Federal State Land Use Planning Commisaion.
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HATURAL LANDMAERNK SURVEY
LANTCEORMS
MOWEMENT OF THE EARTH'S CROST

1=T1 CAPE DVER - ELLTAMLIX POINT ic

Themesz: Movement of the sarth's crust (subtheme folds and faults): Sea
shores and fslands.

Location: Arctic Foothills Province, western part, Chukchi Sea ooast,
Point Hopa C-2 and C-] guadyangles {1:-63.3860), T. 9 5., R. 6L W,,
gactiong 21, X8, anmd J3; T. 1D S., K. 61 W., sections 4, 5, B, 9,
16, 17, 20, 21, 28, 29, and 31-33; T. 11 5., R. &1 W., sections 4-9,

Owmership: Mative Village wirthdrawal and native regionzl deficiancy area.
AllL of gsections within T. 9 and 10 S. have been selected as of BS1/74.

Rpproximste acreage: 8,800 acres (3,480 hectares).

Geplogic features: BAn excellent section of rugged cliffs along the coast
of the Lisburne Peninsula. Smerous folds and faults well exposed
along ghoreline. Sea stacks at 600 feat slevation and several miles
inland attést Lo the conrcinped gplift of thiz area. Deposits datced
is Sangamon Interglacial associatad with some of the elavated bedrock
platformg. This bedrock platform locally warped. Major unconformicy
between the Missisgippilan slate and graywacke of the Ivisngik Forma-
tion &nd the Cretacecus Kapaloak Formation.

Biotic features: Harine vertebrates and invertebrates in Chukchi Sea,
shore bird nesting area in cliffs, and shorsline plant communities.

Scenic features: Excallent section of shoreline including stacks and
rugged ciliffs.

Land use and vulnerability: Most of the acreage already selactad by MHativa
Village at Point Hope. Probably will be leasod to petroleum companies.

Dats souree: I. L. Tailleur, Menlo Park, Calif.
C. G. Mull, Dsnver, Colo.

Selected references|

Armatrong, A. K., 1972, Biostratigraphy of Misclesippian Lithostro-
tionid corals, Lisburneé Group, Arctic Alaska: U.5. Gaol. Sarvey
Prof. Paper T4l=A, p. Al=-A2A,

Tailleur, I. L., and Brosgd, W. P., 1970, Tectonic history of northacn
Alaska, in Adkison, W. L., and Brosgéd, M. M., eds., Geoclogical
meminar on the Horth Slope of klaska: Los Angeles Pacitfic Sec.,
hm. Assoc. Petroaleum Gaslogimts, p. EL-El9.

Othar knowledgeable paracons:
J. T. Dutro, Jr.,, Washington, D.C.
Arthur Grante, Menlo Park, Calil.

. Fublicity senaitivity: tHona

Commants: ESita eligibla for Landmark Status and la recommended for entry

into Reglistry.
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HATURM. LANDMREY SURVEY
LANTFOFEME
MOVEMENT OF THE EARTH'S CRUST

I = 72 UHIAT SOURTAIN — SHIVDGAE BLIFF 1C

Thames: Movemsnt of the earth's crust (subtheme unconformity and [olds):
River systams; Sculpoure of the earth; Development of life on aazth;
hge of reptiles.

Location: Arctic Foothills Province, central part, Umiat B=3 and B-4
quadrangles [l:63,360); T. L K., B. 1 ¥,, sections 25 and 16;
T. 1 8., R. 1 W., sectlon 1; T. 1 H., R. 1 E., sections 21-34;
T. 1 8., R. 1 E., gection 5; T. 1 ¥.;, R, 2 E., sactions 19-21.

Owmerghip: Naval Petroleum Reserve Ho. 4, U. 5. Havy, Department of
Defenze and Wative regional deficlency area.

Approximate acreage: 12,640 acres (5,115 hectares) .

Geologic features: Excellent exposureés for many of the typs localities
of Upper Cretacecus Formations are in the bluffs aleng the north
gide af the Colville Fiver. The magsive sandstone beds of the
Barrow Trail Member form long linear cuestas that can be €allowed
for many miles. Black, fissile oil shala beds of the Seabea Forma=
tion underlie the sandstone and unconformably overlie che Ninuluk
Formation. The oil shale contains abundant marine fossils and is
probably the source for soma of the petroleum in northecn Alasks.
The rocks in Shivogak 3luff are primarily nonmarine with beds of
coal and plant fossils interbedded with ruffacecus sandatone,
silestone and Bantonits. The bad:s of bentonice and cuff ware
produced by wvolcanic activiey. Bluffs cut by the Coalvilla River,
the largest stréam in the Arctic Lowland, Site contains an excel-
lant section of braided channels and cut off meanders.

Biotic features: The bluffas along the Colville are prim hawk and
gyrfalcon asriss, alsc contaln abundant ground sguirrels and
marmots. Large willow groves on river bars with many mooss.
Shrub-alder on slopas, and upland tussock tundra plant commind -
tiss on river bluffs.
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Scenic features: Umiat Mountain and the bluffs along the Colville River
can be seen for many miles in the surrounding flat plains. The
badland topography is quite spectacular.

Land use and vulnerability: The land on north side of river is part
of Naval Petroleum Reserve No. 4. Umiat, just upstream from
Umiat Mountain was the center of drilling activity during the
exploration of the Reserve from 1944-53. A number of oil wells
drilled just west of site.

Data source: Numerous people associated with the exploration of Naval
Petroleum Reserve No. 4, including W. P. Brosgé, George Gryc,
I. L. Tailleur, W. W. Patton, Jr., H. N. Reiser, and the author~-
all from Menlo Park, Calif.

Selected references:

Brosgé, W. P., and Whittington, C. L., 1966, Geology of the Umiat-
Maybe Creek region, Alaska; U.S5. Geol. Suxvey Prof. Paper 303-H,
p. H501-H638.

Collins, F. R., 1958, Test wells, Umiat area, Blaska: U.S. Geol.
Survey Prof. Paper 305-B, p. B71-B205.

Gryc, George, Patton, W, W., Jr., and Payne, T. G., 19851, Present
Cretaceous stratigraphic nomenclature of northern Alaska:
Washington Acad. Sci. Jour.,v. 41, no. 5, p. 159-167.

Spetzman, L. A., 1959, Vegetation of the Arctic Slope of Blaska:
U.5. Geol. Survey Prof. Paper 302-8, p. B19-B58.

Other knowledgeable persons:

M. D. Mangus, Anchorage, blaska
J. J. Koranda, Livermore, Calif.

Publicity sensitivity: None

306



Comments: An excellent site both geologically and biotically. Highly
qualified for Landmark Status. Site being recommended also as
an Ecclogical Landmark and as an Ecological Reserve by the Joint
Federal-5tate Land Use Planning Ccmmission.
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HATUHRAL LANDMARK SURVEY
LANDFORME
HMOVEMENT OF THE EARTH'S CRUST

=

- T3 HINULUY. BLUFT L

Themes: Movemeant of tha sarth’'s crust (subthemé unconformity and
folds) ; Development of life on carth; hge of reptiles.

Locarian: Arctic Foorhilla Province, Ccentral part, Colville River,
Ikpikpuk River guadrangle (1:25%0,000), T. 3 8., R. 5 W,, secrions
19, 20, 28, and 10; T. 1 5., B. &6 W., sactions 25, 26, 15, and
d6; T. 4 6., R. & W., maction 2.

Cevnership: HNational Park Service, Gates of the Arctic Hational Park
{propogal)] and Wative Regional Deficiency area. Selections not
mada an of B/1774.

Approfimata acreaga: 2,560 acres (1,036 hectares].

Gepleglic features: Excellent axposure of basal Upper Cretaceous
Hinuluk Formation interbedded with cthe WNiakogon Tongue of the
Chandler Formation and unconformably overlain by the Seabes
Formation. ‘Thie is the type localicy for bokh the Winuluk
and MWiakocgon. The maring Winuluk contains abundant nearshora
fosails and is interbedded with coal swamp deposits of the
Hiakogon. The swamp vegecation pow preserved as pumerous
coal zeams. Locally consziderabla amber in the carbonaceous
ahiale beds. Tha wWinuluk-Miakogon segquence scrongly folded
before depasition of the Late Cretaceous organic shale of
thé Sesbes Formation.
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Biotic features: Falcon and hawk aeries on bluff. Willow-alder
shyrub complex along bluff and gravel bars. Tussock tundra
on top of bluff.

Land use and vulnerability: Land may posgsible be included in Gates
of the Arctic National Park, in which case they will be protected.
If selected by Native Regional Corporation the land will probably
be leased to oil and gas development.

Data source: BAButhor from personal investigation.

Selected references:

Detterman, R. L., 1956, New and redefined nomenclature of
Nanushuk Group, in Gryc, George, and others, Mesozoic
sequence in Colville River region, northern Alaska: Am.
Assoc. Petroleum Geologists Bull., v. 40, no. 2, p. 233-
244.

, Bickel, R. S., and Gryc, George, 1963, Geology of the
Chandlex River region, Alaska: U.S. Geol. Survey Prof.
Papex 303-E, p. E223-E324.

Other knowledgeable persgsons:

R. M. Chapman, Menlo Park, Calif,
George Gryc, Menlo Park, Calif.

Publicity sensitivity: Widespread distribution of information on
abundant fossils and amber at this site couwld result in deple-
tion thxough overcollecting.
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Comments: An excellent site showing both geologic processes and the
Development of Life. Recommended for entry into Registry of
Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
MOVEMENT OF THE EARTH'S CRUST

I - 74 SCHRADER BLUFF 2B
Themes: Movement of the earth's crust (subtheme faults and folds).

Location: Arctic Foothills Province, central part, Umiat A-2 quadrangle
(1:63,360), T. 3 S., R. § E., sections 19, 30, and 31l.

Ownership: NBative regional deficiency arxea, Alaska Native Claims
Settlement Act. Selections not made as of 8/1/74.

Approximate acreage: 1,600 acres (748 hectares).

Geologic features: Schrader Bluff is the type locality for the Schrader
Bluff Formation and for the Tuluvak Tongue of the Prince Creek
Formation. These are all Late Cretaceous rocks and include some
of the youngest strata on the arctic coastal plain. The interbedded
tuffs, bentonite, tuffaceous sandstone, siltstone, conglomerate,
and coal are well exposed in one section. The Anaktuvuk River at
this site is an excellent example of a braided stream, and an aufeis
field generally forms near the upstream end of the bluff.

Biotic features: Large groves of felt leaf willow on gravel bars
generally site of moose population.

Land use and vulnerability: The first winter haul road to the North Slope
was built past the bluff on the gravel floecd plain of the river.
Probably will be oil and gas development in area often settlement
of the Native Claimsg.

Data source: ™. D. Mangus, Anchorage, Alaska
Author from personal investigation

Selected references:

Detterman, R. L., Bickel, R. S., and Gryc, George, 1963, Geology of
the Chandler River region, Alaska: U.S. Ceol. Survey Prof. Paper
303-E, p. E223-E324.

Whittington, C. L., 1956, Revised stratigraphic nomenclature of the
Colville CGroup, in Gryc, George, and others, Mesozoic segquence
in Colville River region, northern Alaska: Am. Assoc. Petroleum
Geologists Bull., v. 40, no. 2, p. 244-253,

Other knowledgeable persons:
R. M. Chapman, Menlo Park, Calif.
George Gryc, Menlo Park, Calif.

Publicity sensitivity: None

. Comments: Site eligible for entry into Registry of Natural Landmarks.
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“I' NATURAL LANDMARK SURVEY
LANDFORMS
MOVEMENT OF THE EARTH'S CRUST

I-75 ISHUKPAK BLUFF ac

Themes: Movement of the earth's crust (subtheme folds and faults);
River systems.

Location: Arctic Foothills Province, central part, west bank lower
Colville River, Umiat D-3 quadrangle (1:63,360), T, 5 N., R. 2 E.,
sections 13, 14, and 23-26; T. 5 N., R. 3 E., sections 18, 19,
and 30.

Ownership: Naval Petroleum Reserve No. 4, U. S. Navy, Department of
Defense and Alaska State selection (pending).

Approximate acreage: 5,760 acres (2,331 hectares).

Geologic features: The Ishukpak Bluff site contains very dramatic evidence
of the Movement of the Earth's Crust. The Upper Cretaceous nonmarine
starat consist of light-gray tuffaceous sandstone and siltstone with
coal interbeds. The contrast between the black and white beds is
very striking, which emphasizes the folding and faulting of strata.
The Uppexr Cretaceous rocks are unconformably overlain by the Quater-
nary Gubik Formation. BAbundant permafrost landforms in site.

Biotic features: Falcon and hawk aeries on river bluffs, willow thickets
and moose habitat on river gravel bars, aquatic and wet sedge tundra
on river flats with tussock tundra on river bluffs.

Land use and vulnerability: Area on west side of Colville River in Naval
Petroleum Reserve No. 4, and east of the river part of State selec-
tion; both areas subject to extensive oil and gas exploration.

Data source:
W. P. Brosgé, Menlo Park, Calif.
Author from personal investigation

Selected references:
Black, R. F., 1964, Gubik Formation of Quaternary age in northern
Alaska: U.S5. Geol. Survey Prof. Paper 302-C, p. C59-C9l.
Brosgé, W. P., and Whittington, C. L., 1966, Geology of the Umiat-
Maybe Creek region, Alaska: U.S. Geol. Survey Prof. Paper 303-H,
p. H501-H638.

Other knowledgeable persons: J. J. Koranda, Livermore, Calif.
Publicity sensitivity: None

Comments: Site contains interesting geologic and biotic features, but
. probably is not nationally significant.
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HATURAL [AMNDMARE SURVEY
LANDEORME
MOVEMENT OF THE EARTH'S CRUST

I- 76 NESAURAK MOUNTALH ac
Themes: Movement of the earth's crust

Lecation: Arctic Foothills Province, central part, Chandler Lake guad-
rangle [1:250,000), T. 13 5., R. 2 E.,; sectlong 2, 3, 10; and 11.

Cvmership: Mative willage withdrawal area, Alaska Kative Claims
Settlement Act. Selection not made as of 8/1/74.

Approximate acreage: 1,200 acres {485 hoctares).

Feologlc features: Hasaurak MHaintain 15 a faulted sectiom of Lisburme
Group limestone of Mizsissippian age. When the Brooks Range was
being uplifted during the Early Tertiary part of the area wasg
thrust faulced bo the norch. Haseurak Mountain is am outlying
rempnant of the Brooks Range that was left lying in the Arctic
Foothills Provipes, It is an erosional remnant of a4 thrust plate
im & glaciated arsa.

Biptls featurss: Alpine and sub-alpine plant comsunlties,
Land uge and vulperability: Site within hunting area of Anaktuvuk
Pass willage. Oil and gas lease applications £iled waiting

setklement of Maciwve Claima.

beta source: W. W. Patton, Jr., Menlo Park, Calif,
I. L. Tallleur, Henlos Paxk, Calif.

Selected referance:

Fatton, W. W., Jr., and Tailleur, I. L., 1984, Geology of Ehe
Fillik-Tekillik reglen, Aleaszska: U.5. Gesol. Survey Prof. Papex
303=-5G, p. G409-5E500.

Other knowledgaable perzons:
M. D. Mangus, Anchorage, Alasks
5. C. Porter, Seattle, Wash.

Publicity senslvivity: HNonpe

Comments: Site probably not natlonally sigrnificant.
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NATURAL LANDMARK SURVEY
LANDFORMS
MOVEMENT OF THE EARTH'S CRUST

I -77 KATAKTURUK FOLD 4

Themes: Movement of the earth's crust (subtheme folds and faults);
Development of life on earth; Change in marine life.

location: Arctic Foothills Province, eastern part, north flank of
Sadlerochit Mountains, Mt. Michelson C-2 and C-3 quadrangles
{(1:63,360), T. 4 N., R. 28 E., sections 25-29 and 32-36; T. 4 N.,
R. 29 E,, sections 289-32.

Ownership: Arctiec National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interior.

Approximate acreage: 6,820 acres (2,760 hectares).

Geologic features: This site is a folded thrust plate. Sadlerochit
Formation rocks of Permian and Early Triassic age have been thrust
faulted northward onto Cretaceous and Jurassic strata. A second
thrust involving Devonian to Mississippian rocks is in turn faulted
northward onto the Permian rocks. Excellent examples of fault
planes and folding caused by faulting.

Biotic features: Dall sheep habitat, part of caribou migration route
and numerous small mammals. Alpine tundra plant communities.

Scenic features: Spectacular limestone mountains and cliffs along north
side of the Sadlerochit Mountains.

Land use and vulnerability: Part of Arctic National Wildlife Range and
1s preotected.

Data socurce: M. D. Mangus, Anchorage, Alaska
C. G. Mull, benver, Colo.
H. N. Reiser, Menlo Park, Calif.
Author from perscnal investigations

Selected raferences:
Leffingwell, E. de K., 13919, The Canning River region, noxrthern
Alaska: U.S. Gecl. Survey Prof. Paper 109, 251 p.
Reicer, H. N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman,
R, L., 1971, Preliminary geologic map, Mt. Michelson quadrangle,
hAlaska: U,S. Geol. Survey open-file report, 2 sheets.

Other knowledgeable persons: J. T. Dutro, Jr., Washington, D.C.
W. P. Brosgé, Menlo Park, Calif.

Publicity sensitivity: None

Comments: Site contains some excellent gealogic structural features, but
probably is not nationally significant. $ite is not recommended for
Landmark Status.
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Theme 10. Springs

The theme Springs is of great interest, under the category
Landforms of the Present, for the Arctic Lowland. The interest centers
around the presence of free-flowing water in a frozen medium. The
Arctic Lowland is in the region of the continuous permafrost with the
soil and rock frozen to a depth of many hundreds of feet. A depth of
1,700 feet to the base of the permafrost has been recorded in the
Prudhoe Bay oil field with the base being several bhundred feet higher
at the front of the Brooks Range.

The conditions permitting the free-flow of water in the frozen
ground are not clearly understood. Springs are generally associated
with cave systems in limestone, but no evidence for caves has ever
been found in the Arctic Lowland. The known springs are all on or near
the contact between limestone of the Lisburne Group and sandstone of
the Sadlerochit Formation. 7The best geologic evidence indicates the
aprxings are on fault zones rather than cave systems. Some solution
within the fault breccia is posgible, but it is extremely doubtful
that large caves are developed in these zones.

The springs are commonly referred to as being warm., They do flow
all year, but they are not warm springs. The temperature of the water
remaing at about 41° to 43° F. the entire year. In mid-winter with air
temperature 30°-50° below zero the presence of flowing water at +48°
may seem like a warm springs. Fog commonly forms over the water in
winter giving the appearance of steam which can be misleading. The
water is of the calcium bicarbonate type low in total dissolved solids.
The temperature and composition indicate a local recharge during the

summer months.
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Large sufais fislds on rivers just downstream from springs are
the most obvious manifestation of the large quantity of water discharged,
Equally spectacular affecta are produced in the vegetation surrounding
che springs. The modearating effect of the water produces a microclimatic
zone in which a wide variety of plants grow; soms are found nowhere

gles on tha Arctic Slope.

0il Seeps

01l Seeps are included, for convenience, with the general thoms
of Eprings. They are reluated somewhat, the main difference being a
dischargs of oil rather than water. In most cases the oll is discharged
ints flowing water or into the =ea and is soon dissipsated. One large
ared nedr Capa Simpeon contains hundreds of sgepages that have buile
largm tar pits many acres in extant. These tar pits are similar ©
Rancho La Brea at Los Angeles, only much larger. Personsl obServation
has shown Cthat cariboo snd other animals becoms trapp-e‘d in Ehé tar.
These bar pite have been known for hundreds of vears as the early man

gitea near Barrow indicated the uvse of the tar for fuel.
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Springs

Highest priority
Shublik Springs
Simpson Seeps

Sites definitely eligihle
Sadlerochit Springs

Sites of uncertain eligibility
None

Sites not recommended

None
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Figure 22. Shublik Springs site

Figura 213, Tar pit at Caps Simpson
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NATURAL LANDMARK SURVEY
LANDFORMS
SPRINGS

I - 78 SHUBLIK SPRINGS 1C

Themes: Springs; Development of life on earth; Age of reptiles.

Location: Axctic Foothills Province, eastern part, west end Shublik
Mountains, Mt. Michelson quadrangle (1:250,000), T. 1 N., R. 24 E.,
sections 10-15, 23-25, and 36; T. 1 N., R. 25 E., sections 7, 8,
17-21, anéd 28-32.

Ownership: Axctic National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interlor.

Approximate acreage: 9,600 acres (3,885 hectares).

Geologic features: Shublik Springs is the largest continuocusly
flowing spring on the Arctic¢ Slope. The orifice is in talus of
the Sadlerochit Formation at the west end of the Shublik Mountains
about 1/2-mile east of the Canning River. The flow of about
24,000,000 gallons is primarily from one orifice although there
are several small subsidiary springs nearby. A fault has been
mapped in the bedrock about l/4-mile east of the springs, but
it is not known definitely that the water is in the fault zone
or in the contact zone between the Sadlerochit Formation sand~
stone and the Lisburne Group limestone. Shublik Island and the
east bank of the Canning River are included in the site. Shublik
Island is the type locality of the Shublik Formation of Middle
and Late Triassic age. Thousands of Monotis sp. and Halobia sp.
pelecypods, typical of the Triassic, are found in these rocks.

Biotic features: An outstanding site for biotic Eeatures, also. Much
vegetation surrounds the continuously flowing springs and the
microclimatic ameliorating effect of the water permits many plant
species to grow that ordinarily are not found on the Arctic Slope.
A large grove of balsam poplar, the largest trees on the slope,
grow nearby. The lush vegetation attracts numerocus animals
including moose and Dall sheep. The site is being considered,
also, as an Ecologlcal Natural Landmark and the Joint Federal-
State Land Use Planning Commission has recommended it as an
Ecological Reserxve.
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Scenic features: Spectacular mountain scenary nearby.

Land use and vulnerabilicty: The site is in the Arctic National Wildlife
Rangs and is protected. However, a proposed gas pipeline from
Prudhoe Bay may be built along the west side of the Canning River
neer the sice. This could have a serious sffect on the local
scology.

Data source: Site soggested by many pecple including:

M, D. Mangus, Anchorages, Alasks

H. N. Reiser, Menlo Park, Calif.

huthor from personal inwestigations,

Joint Federal-5State Land Use Plamning Commission

Selectad referances:

Childers, J. M., Sloan, €. E., and Meckel, J. P., 1972, Hydrologic
reconnalssance of streams pnd springs in eastern Broaokg Range,
AMaska: 0U.5. Geol. Survey open—file report, 25 p.

Laffingwall, E. de K., 1919, The Canning Fiver region, northern
Alagka: U.8., Geol. Sopvey Prof. Paper 109, 251 p.

Reigser, H. M., Brosgé, W. P., Dotre, J. T., Jr., and Detterman,
RE. L., 1871, Preliminary geologic map, Mt. Michslson guadrangla,
Alaska: U.5. Geol. Survey open—file report,; 2 shests.

Yeend, Warren, 1973, Preliminary geologic map of a prospective
transportation route from Prudhos Bay, Alaska, to Canadian
Border, part 2, Mt. Michelson quadrangle, Alaska: U.5. Geol.
Survey MF map MF49d, 2 sheets.

Cther knowledgeable persons:

George Gryc, Menlo Park, Calif.
J. J. Foranda, Livermors, Calif.
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Publicity sensitivity: None

Comments: An outstanding site for both geology and ecolegy. Definjtely
of national significance and eligible for entry into Registry of
Natural Landmarks.
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NATURAL LANDMARK SURVEY
LANDFORMS
SPRINGS

I - 79 SBEDLEROCHIT SPRINGS 2c
Themes: Springs.

Location: Arctic Foothills Province, eastern part, north flank Sadlero-
chit Mountains, Mt. Michelson C-1 quadrangle (1:63,360), T. 4 N.,
R. 31 E., section 36. '

Cwnership: Arctic National Wildlife Range, Bureau of Sport Fisherieg
and Wildlife, Department of the Interior.

Approximate acreage: 640 acres (250 hectares).

Geologic features: Sadlerochit Springs is in talus of the Sadlerochit
Formation at the east end of the Sadlerochit Mountains. The aquifer
is apparently sandstone of the formation along a fault at the north
front of the range. The nearest limestone is about 3 miles away.
The limestone may be part of the storage area with the water moving
down dip and into the sandstone along the fault. The flow from
this spring has not been checked, but is less than Shublik Springs
and the other springs farther west.

Biotic features: Lush vegetation near springs includes plants not gener-
ally found in the Arctic Lowland., Water attracts numercus animals
including caribou and a small herd of musk ox.

Scenic features: Spectacular mountain backdrop to the coastal plains.

Land use and wvulnerability: Part of Arctic National Wildlife Range. No
apparent danger to integrity.

Data source: M. D. Mangus, Anchorage, 2laska
C. G. Mull, Denver, Colo,.
H. N. Reiser, Menlc Park, Calif.

Selected references:
leffingwell, E. de ¥., 1919, The Canning River region, northerm
BAlasgka: U.S. Geol. Survey Prof. Paper 109, 251 p.
Reiser, H. N,, Brosgé, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1971, Preliminary geologic map, Mt. Michelson quadrangle,
hlaska: U.S5. Geol. Survey open-file report, 2 sheets.

Other knowledgeable persons:
W. P, Brosgé, Menlo Park, Calif.
J. T. Dutro, Jr., Wasiington, D.C.
Publicity sensitivity: HNone

Comments: A gcod site but does not compare to Shublik Springs. Probably
nationally significant and reccmmended for Landmark Status.
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HATURAL LANDMREYK SURVEY
LANDE OFRMS
SPRINGS

I - 80 SIMPSON SEEPS 18

Thamas: Springs; Ssa shores and islands; Permafrost landforms;
Lakes and lake shores.

Location: MArctic Coastal Flailn Province, wéstérn part, Teshakpuk
b=] quadrangls (1:83,380), T. 1B W., R. 10 W,, sections 6 and 7;
T. 18 N., R. 11 W., sections 1, 11, and 12; T. 19 WM., R. 10 W.,
sactions 19, 20, and 29-3L; T. 19 WH., R. L1 W., sections 24, 25,
and 16.

Owmarship: Haval Patroleus Rasarva No. 4, U. 5. Mavy, Deparcment of
Defenne,

Approsimita acreage: 6,900 acras (2,791 hectares) .

Geologic reatures: MAn outstanding site. Many oil seepe some of which
hava boile tar domes 10O to 40 feet high and cover 10 to 20 acres.
Oil seaps out of the ground along the permafrost cracks in many
plices and alsewhers has formad lakes of cll., Gubik Pormation
sand and silt overlie the Upper Cretaceous rocks unconformably.
The oil comas out of the Cretacegps strata. Esxcellent examplos
of permafrost faatures including high-center polygons, and
numeéTous ice wodges cxposed in the sea cliffs, several orisesntced
lakas in compound lake bacina on & section of elavated coastal
plain. Tha taAF pitd &re known to have trapped caribou and probably
contain a rich Plaistocene fauna similar to Ranche La Breéa




Bioti¢ featuras: The oll saturated surface layers contain many unusual
plant types and many lichen including orange, pink, yellow, and
red types. Site also being considered as an Ecological Natural
Landmark,

Scenlc features: A very unusual area and the brightly colored lichen
make it quite spectacular.

Land use and vulnerability: Part of Naval Petroleum Reserve No. 4,
and several wells drilied on site, Much debris remaining from
the drilling. Probably will be center of future drilling under
gsome effort made to preserve the area.

Data source: Author from perscnal 1lnvestigation.
M. D. Manqus, Anchorage, Alaska

Selected references:

Black, R. F., 1964, Gublk Formation of Quaternary age in northexn
Rlasgka: U.5. Geol. Survey Prof. Paper 302-C, p. C59-CS1.

Hanna, G. D., 1963, 0il seepages on the Arctic coastal plain,
Alaska: Occasional Papers of the Calif. Acad. Sci., No. 38,
18 p.

Hok, J. R., 1969, A reconnalssance of tractor trails and related
phenomena on the North Slope of Alaska: U.S. Department of
the Interior, Bureau of Land Management, 66 p.

Robinsen, T. M., 1959, Test wells, Simpson area, Alaska: U.S.
Geol. Survey Prof. Paper 305-J, p. J523-J568.

Other knowledgeable peraons:
W. W. Patton, Jr., Menlo Park, Calif.
Arthur Grantz, Menlo Park, Calif.
J. J. Koranda, Livermore, Calif.
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Publicity sensitivity: None

Comments: An outstanding nationally significant site. Recommended
for entry into Registry of Watural Landmarks.
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Natural Landmark Survey
Lifeforms Category
The record of biologic evolutionary development of life on earth
is contained in the fossils preserved in the rocks. ILinks in the chain
of evolutionary development are based on faunal assemblages, or groups
of fossils, rather than a single fossil. Conseguently, it 1s important
to preserve, as part of our great natural heritage, areas that contain
important segments of this pageant of life.
The development of a theme analysis for lifeforms is based primarily
on chronologic elements rslating to the evolutionary pattern. Broad
stages in biologic development were used by the National Park Service
as the basis of its theme analysis systemn used in this Landmark Survey.
These brcoad stages of development are represented in the following
themes.
Theme 1. The Morning of Life {(Pre-Cambrian)
Theme 2. The Age of Primitive Invertebrates (Cambrian, Ordovician,
Early Silurian)

Theme 3. The Rise of Vertebrates and the First Forestg (Late
Silurian and Devonian}

Theme 4. The Great Development of Land Life and Changes in Marine
Life (Mississippian, Pennsylvanian, Pexmian, Triassic)

Theme 5. The Age of Reptiles {Permian, Triassic, Jurassic,
Cretaceous)

Theme 6. The Emerging Dominance of Animals {(Paleocene and Eocene)

Theme 7. The Golden age of animals (Oligocene, Miocene, Pliocene,
Pleistocene)

Theme 8. The Age of Man (Pleigstocene and Holocene)
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Rarely will any region show a complete sequence in the Development
of Life. This is due to the nature of geologic structures and the
deposition of rock strata through long periods of geologic time. Rocks
may be deposited in an area for many millions of years only to be uplifted
and become the source area for rocks deposited in anothex region.

The Brctic Lowland contains a fine record of part of this evolutionary
development of life, but many links were forged in this chain of life
before the record starts in this region. The Arctic Lowland is primarily
an area of Mesozoic strata. Late Paleozoic strata are present locally
in the foothills adjacent to the Brooks Range and on the Lisburne Penin-
sula and Tertiary rocks occur on the coastal plain in the northeastexn
part.

In order to keep the Lifeform Themes in their proper time reference
for the Arctic Lowland the National Paxk Service numbering system will
be used. All of geoclogic time from Mississipplian to Holocene are
represented by strata in the Arctic Lowlands, but some of the intervals
are not of the caliber to be recommended as Landmark Sites. Only those

themes represented by nationally significant sites will be discussed.
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NATIONAL NATURAL LANDMARK SURVEY
LIFEFORMS
Theme 4. The great Development of Land Life
and Changes 1n Marine Life

Much of geologic time and great strides in the development of life
had already taken place before the record starts in the BArctic Lowland.
This theme, the great Development of Land Life and Changes in Marine
Life, is then critical to an understanding cof the geologic history of
the region.

This theme represents about 150 million years of the earth's
history that spans the close of the Paleozoic and the beginning of the
Mesozolic Eras. This was a time of great change in the evolutionary
development of Lifeforms. Many forms died out or were replaced by
newly developing forms. It was also a time of great unrest in the
earth's crust. Mountailn systems were uplifted and others dropped beneath
the sea. The Arctic Lowland was spared much of this crustal unrest. The
area was beneath the sea and containe an exceptional fine record of the
Changes 1in Marine Life. Mincor unconformities and breaks in the succes-
sion of events attest to the crustal unrest in other parts of the world.

During the first half of the 150 million yvears represented by this
theme, the Carboniferous (Mississippian and Pennsylvanian), great swamps
with soft-wooded trees covered large areas of the earth. These swamp
deposits are now coal geams. Amphibians developed as the initial form
of land animal during this time. Reptiles first evolved during the
latter part of the Pennsylvanian, and were to become the dominant land

animal by the end of the time represented by this theme.
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The seas that covered the Arxrctic Lowland contained an abundant
and varied invertebrate fauna. Brachiopods were the dominant lifeform
during most of this time, but the great upheaval that occurred at the
end of the Paleozoic also signalled the end of their reign and the
rapid expansion of the pelecypods and ammonites. By the end of the
Triassic pelecypods had almost completely replaced the brachiopods as
the dominant marine shellfish. Coiled free-swimming ammonites rapidly
developed into one of the major lifeforms of the period. Because of
the great changes recorded and the tremendous impact of these events on
subsequent lifeforms, it might be desirable to examine the environment
provided for lifeform development in the Brctic Lowlands.

Starting about 345 million years ago at the beginning of the
Mississgippian the seas covered all of the Arctic Lowland. This was a
shallow carbonate reef-forming sea similar to the area around modern
Bermuda. 3 low land mass lay to the north that supplied a small amount
of detritus to this basgin. Thousands of feet of thin-bedded to massive
limestone and dolomite were built up in this basin primarily as coral
reefs. Brachiopods flourished in these waters and became greatly
diversified.

During the Early Permian about 280 to 240 million years ago the
sea withdrew southward and parts of the Arctic Lowland were subjected
to erosion. A major marine transgression started about 240 million years
ago and once again the reqgion was covered by the sea. Sediments from
the northern landmass were deposited as sandstone and siltstone. The
great coral reefs and many of the brachiopods had disappeared. Only
locally where conditions were favorable dild any great number of lifeforms

flourish. This part of the Permian was a time of great stress for
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lifeforms. Large land areas in the northern hemisphere were deserts
while much of the southern hemisphere was covered by glaciers. Many of
the marine lifeforms that had been so abundant completely disappeared
or were replaced by other forms.

For about 10 to 15 million years during the Early Triassic the seas
that covered the Arctic Lowland contained only a few lifeforms. These
were very different from the earlier forms. Coiled ammonites appeared
on the surface and pelecypods were the new bottom dwellers that had
replaced the brachiopods. Starting about 215 million years ago and
lasting for about 20 million years during the remainder of the Triassic
the seas covering the Arctic Lowland experienced a population explosion
that has never been equalled. The shallow quiet sea experienced a great
upwelling of nutrients that permitted almost limitless growth of life~
forms. The dark phosphatic limestone, shale, and chert are almost a
solid mass of fossils.

Rocks containing the fosgil lifeforms repregenting this theme are
exposed primarily in the southern foothills and along the mountain front
as part of the Lisburne Group, and the Sadlerochit, Siksikpuk, and
Shublik Formations. BAbout 3,000 to 5,000 feet of these rocks remain,
and they are present in the subsurface along the north coast where they

are the o0il preducing horizons in the Prudhoe Bay oil field,
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Group II, Theme 4.

Highest Priority
Fire Creek

Sites deflnitely eligible
Nene

Zites of uncertain eligibility
None

Sites not recommended

None

Changes in Marine Life
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HATURAL LANDHARK SURVEY
LIFEFORMS
CHANGES IN MARINE LITE

Ii - 4 FIRE CREEK 1e

Themes: Changes in Marine Lifa: MHovement of the sarth's crust)
Sculpture of the Earth.

Location: Arctic Foothills Province, aastéarn partc, south of Sadlarachit
HMountaing, Ht. Michelson C-2 and C-) quadrangles (1:63,380), T. 2
W.; R. 28 E., sections 11, ld-16, 21, and 23.

Ownership: Arctic National Wildlife Range, Bureau of Sports Fisheries
and Wildlifs, Departmant of the Interior.

ApproxXimate acreage: 520 acres (210 hactarsg).

Gaclogic featursa: Fire Creck is one of the most curstanding sices
in the Arctic Lowland. The cresk has cut a narrow gorge through
the rock that completely ewposes some of the most fosailiferous
strata found anywhers. A& complete record of the Development of
Life from middle Mississippian to middle Jurassic, an intarval
of about 175 million vears, are contained in these rocks. These
gtrata ara all marine; conseguently, the lifefarms 4o not inclode
land animale. The forces thit shaped and molded sarth are well
expresged by the folded strata and the power of punning water is
wall expressed by the parrow 40- to &0-foot desp gorgs.

Biokic feakurss: PRiparian willew-alder plant eommunity in gorge with
alpine tundrs at top. Falcon and hawk aeries on bluffs.
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Scenic features: Spectacular gorge at the east end of Shublik Mountains.
Gorge locally only a few feet across and contains numerous small
waterfalls.

Land use and vulnerability: Part of the Arctic National Wildlife Range,
but wide distribution of information on abundant fossils could
result in vandalism and uncontrolled collecting that would soon
ruin the value of this unigque site.

Data source: I. L. Tailleur, Menlo Park, Calif,
H. N, Reiser, Menlo Park, Calif.
Buthor from personal investlgations.

Selected references:

Detterman, R. L., 1870a, Sedimentary history of Sadlerochit and
Shublik Formations in northeastern Alaska, in Adkison, W. L.,
and Brosgé, M. M., eds., Proceedings of the geologic seminar
on the North Slope of Alaska: Los Angeles, Pacific Sec. 2m.
Assoc. Petroleum Geologists, p. 01-013.

, Reiser, H. N., Brosgd, W. P., and Dutro, J. T., Jr., Post-
Carboniferous stratigraphy, northeasterm Alaska: U.S. Geol.
Survey Prof. Paper 886. (In press)

Leffingwell, E. de K., 1919, The Canning River region, northern
Alaska: U.,S. Geol. Survey Prof. Paper 109, 25) p.

Reiser, H. N., Brosgé, W. P., Dutro, J. T., Jr., and Detterman,
R. L., 1971, Preliminary geologic map, Mt. Michelson guadrangle,
Alaska: U.S. Geol. Survey open-file report, 2 sheets.

Tourtelot, H. A,, and Tailleur, I. L., 1971, The Shublik Formation
and adjacent strata in northeastern Alaska: U.S. Geol. Survey
open-file report, 62 p.

Other knowledgeable persons:
M. D. Mangus, Anchorage, Alaska
C. G. Mull, Denver, Colo.
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Publicity sensitivity: Information concerning the abundant fossils
at thig site should not be given wide distribution as indiscrim-
inate collecting could soon ruin the value of this site.

Comments: One of the most outstanding sites in the Arctic Lowland.
Highly qualified and of great national significance. Site highly
recommended for entry into Registry of Natural Landmarks.
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Theme 5. The Age of Reptiles

The Age of Reptiles is the name commonly given to the Mesozoic
Era as it was during this time, from about 65 to 225 million years ago,
that these vertebrates became the dominant animals on earth. The
great dincsaurs are perhaps the best known and most exciting of all the
fossil lifeforms that developed in the evolutionary chain of life. They
arose from small insignificant animals during the Late Paleozoic to rule
the land, sea, and air for 160 million years of the Mesozoic, only to
be replaced by small, warm-blooded, mammals at the beginning eof the
Tertiary. The Mesozoic, or Age of Reptiles, is divided into three
periocds—~~Triassic, Jurassic, and Cretaceous.

The Triassic of the Arctic Lowland was described in part in theme
4, Changes in Marine Life, as thils was the time, 195 t¢ 225 milliich
years ago, that great changes occurred in the marine invertebrate
fauna. The brachiopods died out and were replaced by pelecypods and
ammonites. The entire Arctic Lowland was covered by a sea that lay to
the scuth of a low land area. Deposition of limestone, siltstone, chert,
and shale was very slow, but at the same time a great upwelling of
nutrients produced lifeforms in an abundance that has never been
equalled. The prolific marine invertebrate fauna was accompanied by

the large marine Ichthyosaurs, several of which have been found in the

Arctic Lowlands.

The sea continued to roll over the Arctic Lowland during the
entire Jurassic, 135 ko 195 million vears ago. During most of thig
time several thousand feet of shale and siltstone were being depcsited

slowly in fairly shallow water. Locally evidence of unrest in the
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earth's crust is indicated by unconformities within the rock sequence
accompanied by deposition of sandstone and graywacke. The marine inver-
tebrate fauna, particularly pelecypods and ammonites, flourished and
devaloped into many new forms. The giant sea lily Pentacrinus form
extensive mats that covered large areas mainly in the northeastern part
of the lowland. Land animals were absent, as they were during the
Triassic, for the entire Arctic Lowland.

The Cretaceocus Period, 65 to 135 million years ago, was a time of
great unrest in the Arciic Lowland. A depositional system that had
pergisted for nearly 200 million years was ended with the uplift of the
ancestral Brooks Range and the change from a northern to a southern
gsource area for the rocks. During an interval of no more than a couple
million years, about 110 to 112 million years ago, the position of the
land and sea were completely reversed and this condition with minor
variations has continued to the present.

The Cretaceous started as a continuation of the Jurassic with
several thousand feet of dark marine siltstone and shale deposited on
top of the Jurassic rocks. Evidence of the earlier crustal unrest
increaged with the formation of deep basins with restricted cirxculation
and the local deposition of sandstone and graywacke. Ag the Barly
Cretaceous was drawing to a close the Brooks Range was uplifted with
the formation of a rapidly subsiding basin in what is now the Arctic
lowland. This basin has received 25,000 to 30,000 feet of coarse
clastic detritus from the newly formed mountains to the south. The
rapidly accumulating sediments soon filled the basin and rivers built

deltas covered with coal swamps across the area. Time and again these
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new land areas were inundated by the sea so that the marine and conti-
nental strata succeed each other throughout the remainder of Cretaceous
time. Volcanic activity accompanied the uplift of the Brooks Range and
numerous beds of bentonite and tuff are interstratified with the Late

Cretaceous rocks.
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Theme S. Age of Reptiles

Highest priority
Cutaway Creek
Ignek Creek

Sites definitely eligible
Black Islang
Monotis Creek
Tukgw Bluff

Sites of uncertain eligibility
None

Sltes not recammended

Bucella Creek
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Figure 26. Ichthyosaurs skeleton, Cutaway Creek
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. NATURAL LANDMARK SURVEY
LIFEFORMS
AGE OF REPTILES

IT - 2 CUTAWAY CREEK 1B
Themes: Age of Reptiles; Movement of the earth's crust.

Location: BArctic Foothills Province, central part, Howard Pass guad-
rangle (1:250,000), T. 9 S., R. 24 W., sections 29-32.

Ownership: Naval Petroleum Reserve No, 4, U. 5. Navy, Department of
Defense.

Approximate acreage: 960 acres (388 hectareg).

Geologic features: &n exceptionally good vertebrate locality in
limestone, chert, and shale of the Triassic Shublik Formation.
One articulated skeleton of a marine lchthyosaurs, possibly
Mixosaurus, and numeroug scattered bone fragments have been
located. Pelecypods and a potassium-argon age date indicates
this dinosaur is about 200 millicon yvears old. The enclosing
strata are highly folded and locally faulted indicative of the
tremendcus forcesg involved in the movement of the earth's crust
when this part of the Arctic Lowland was elevated above the sea
during the Cretaceous.

Biotic features: Willow-alder riparine and dry upland tusscck tundra
plant communities. Local areas of lichen-covered rock surfaces.

Land use and vulnerability: Part of Naval Petroleum Reserve No. 4.
There has been no drilling activity near this site.

Data source: I. L. Tailleur, Menlo Park, Caiif.
C. G. Mull, Denver, Colo.

Selected reference:
Tallleur, I. L., Mull, C. G,, and Tourtelot, H. A., 1973, A
skeleton in Triassic rocks in the Brooks Range Foothills:
brctic, Jour. Arxrctic Inst. N, Am,, v. 26, no. 1, p. 79-81.

Other knowledgeable persons:
H. a&. Tourtelot, Denver, Colo.

Publicity sensitivity: Information should not be widely distributed
as site could be easily vandalized.

Comments: The best vertebrate locality in the Arctic Lowland. Eligible
for entry into Registry of Natural Landmarks.
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NATURAL LANDMARK SURVEY
LIFEFORMS
AGE OF REPTILES

IY - 3 IGNEX CHEEK icC

Themes: Age of Reptiles; Changes in Marine life; Movement of the
earth's crust.

Location: BArctic Foothills Province, eastern parxrt, Ignek valley
between Sadlerochit and Shublik Mountains, Mt. Michelson C-4
quadrangle (1:63,360), T. 3 N., R. 25 E., sections 23 and 26

Ovnership: Arctic National Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interior.

Approximate acreage: 400 acres (162 hectares).

Geologic features: Vertebrate fossil site in limestone of the Triassic
Shublik Formation. 2 marine Lchthyosaur probably Shastasaurs
represented by vertebra, costa, jaw and rib frabments. Bones
weathering out of the limestone. Pelecypods associated with
the vertebrate indicate a Late Triassic age. Fossiliferous strata
nearby of Migsiggippian to Jurassic age.

Biotic features: Ignek valley is a main caribou migration route and
thexre are Dall sheep in the adjoining Sadlerochit Mountains.
Tussock tundra plant community.
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Scenic features: Spectacular mounkain scenery and the sits overlooks
the bright hued beds of Ignek Valley.

Land use and wvolnevability: Part of the Aretic Mational Wildlife Range.

Data source: Site discoversd by suthor during field investigations.

Salected references:

Detberman, A. L., 19704, Sedisentary history of the Sadlerochit
and Shublik Formations im northeastern Alaska, in Adkison,
W. L., and Broggd, M. H., eds., Proceedinga of the geclogic
seminar on the North Slope of Alaska: Los Angeleés, Pacific
Sec. Mm. Assoc. Petroleum Geclogists, p. Ol-013.

Leffingwell, E. de XK., 191%, Geology of the Canning River region,
northern Alaskat U.5, Geol. Survay Prof. Paper 109, 251 p.

Raiser, H, M., Brosge, W. P., Dutro, J. T., Jr., and Detterman,

R. L., 1971, Preliminary geologlc map, ME. Michalson gquadrangle,
Alaska: U.5. Geol. Sorvey open-file repork, 2 shesats.

Othar knowledgeablsa pearsons:

M. D. Mangus, Anchorage, Alaska

Publicley senaitivity: Sits could be eamily vandallzed ac information
ghould not ba widely distributed.
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Comments: 8Site should be preserved for future scientific investigation.
Eligible for entry ihto Registry of Natural Landmarks.
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NATURAL LANDMARY SURVEY
LIFEFORMS
AGE OF REPTILES

II - 4 BLACK ISLAND 2B

Themes: Age of Reptiles; River systems.

Location: BArctic Foothills Province, eastern part, island in Canning
River, Mt. Michelson C-4 quadrangle (l1:63,360), T, 2 N., R. 24 E.,
sections 17 and 20.

Ownership: Arctic Wational Wildlife Range, Bureau of Sport Fisheries
and Wildlife, Department of the Interior and Utillty corridor,
Bureau of Land Management, Department of the Interior.

Approximate acreage: 520 acres (210 hectares).

Geologic features: Black Island is the world famous site for the Early
Jurasgsic crineoid Pentacrinus subangularis. Many specimens from
this locality, discovered by E. de K, Leffingwell, are in museums
throughout the world. The island is a small shale and siltstone
outcropping of Kingak Shale on the braided Canning River flood
plain. Apn aufeis field built by Shublik Springs generally sur-
rounds the island.

Biotic features: The island is a barren mass of rock deveid of life,
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Scenic features: Spectacular mountain scenery and ice fields.

ILand use and vulnerability: Site is mainly in the Arctic National
Wildlife Range, but proposed gas pipeline is under consideration
for the west bank of the Canning River here. If pipeline is
constructed the site probably will be destroyed.

Data source:

M. D. Mangus, Anchorage, Alaska
Author from personal investigations.

Selected references:
Imlay, R. W., and Detterman, R. L., 1973, Jurassic paleobio-
geography of Blaska: U.S. Geol. Survey Prof. Paper 801,
34 p.

Leffingwell, E. de K., 1919, The Canning Rlver region, northern
Alaska: 1919, U.S., Geol. Survey Prof. Paper 109, 251 p.

Reiser, H. N,, Brosgé, W. P., Dutro, J. T., Jr., and Detterman,

R. L., 1971, Preliminary geologic map, Mt. Michelson quadrangle,
Alaska: U.S. Geol. Survey open-file report, 2 sheets,.

Other knowledgeable persons:

George Gryc, Menlo Park, Calif.
C. G, Mull, Denver, Colo.
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Publicity sensitivity: Information should not be released. Site has
already been vandalized considerably and best material removed.

Comments: A world famous fossil locality but already considerably
damaged by overcollecting. DProbably should still be made a
Natural Landmark to help protect remaining material.
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NATURAL LANDMARE SURVEY
LIFEFQORMS
AGE OF REPTILES

LI = & TUETY BLUTF 2c

Thames: Age of Beptiles; Cusstas and hogbacks; Hovemsnt of the
ancth's crust.

Locacion: Arccic Foothills Province, central part, Chandlery Lake
dquiadrangle (l:250,000), T. 8 5., R. 1 W., sections 19, and
29-31: T. B8 5., R. ! W., sections 13, 14, and 23-25.

Ownership: Hative regional deficiency area, Rlaska Mative Claims
Settlament Act. Salections not made as of B8/1/774.

Approx \mATe Acreage: J,.880 acres (1,185 hectares).

Geologic featuras: This site is the type locality for the Tukiu Forma-
tion, of Early Cretaceous age, at the base of the Wanashuk Group.
Magsiva sandscona and silcstone exposed in an escarpment 1,000
feet high. Bads deposited by the first major marine transgrassion
of the cyclle transgressive-regressive phase of the late Lower
Cretacacus and Upper Cretacecsus of the hrctic Lowland. Majeor
cusstad at top of escarpment formed by the basal nommarine beds
of the overlying Chandler Formation, Abundant pelecypods and
amnonites in Tuktu Strata anpd ¢oal swamp deposits in the Chandlex
Formation. MNommarine strata show numérous deltaic cross—-bedding
features.
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Biotic features: Willow-alder shrub communities on lower slope
followed by upland tussock tundra on top. Falcon and hawk
aeries on ledges. Dall sheep commonly seen on escarpment.-

Scenic features: Spectacular views of Brooks Range and shale lowlands
to the south.

Land use and vulnerability: No organized use of land at present, but
may be leased after settlement of Alaska Native Claims.

Data source: Author from personal investigations.

Selected references:

Detterman, R. L., 1956, New and redefined nomenclature of Nanushuk
Group, in Gryc, George, and others, Mesozoic sequence in Col-
ville River region, northern Alaska: Am. Assoc. Petroleum
Geologists Bull., v. 40, no. 2, p. 233-244.

, Bickel, R. S., and Gryc, George, 1963, Geology of the
Chandler Rlver region, BAlaska: U.S. Geol. Survey Prof. Paper
303-E, p. E223~E324,

Other knowledgeable persons:

W. W. Patton, Jr., Menlo Park, Calif,.
M. D. Mangus, Anchorage, Blaska
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Publicity sensitivity: Slight

Comments: An important site for both lifeforms and landforms. Recom-
mended for inclusion in Registry of Natural Landmarks.
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See map on page 362,
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NATURAL LANDMARK SURVEY
LIFEFORMS
AGE OF REPTILES

I1 - 7 AUCELLA CREEK 4
Themes: Age of Reptiles; Movement of the esarth's crust.

Location: Arctic Foothills Province, central part, Chandler Lake
quadrangle (1:250,000), T. 11 S., R. 3 W., section 31; 7. 11 S.,
R. 4 W., sections 25, 26, and 36; T. 12 S., R. 3 W., sections 6
and 7; T. 12 S., R. 4 W., section 1.

Ownership: Natlive Regional Deficiency area and Gates of the Arctic
National Park (proposed), National Park Service, Department of
the Interiox. Selection not made as of 8/1/74.

Approximate acreage: 1,000 acres (404 hectares).

Geologic features: “This site is an important locality for the study
of the Okpikruak Formation of Early Cretaceous age. The Okpikruak
is the last sequence of beds deposited before the uplift of the
Brooks Range and the shift in direction of deposition. Evidence
for the change is contained in these rocks.

Biotic features: Willow-alder shrub and upland tundra plant communities.

Land use and vulnerability: Dual selection of land for Gates of the
Arctic National Park and Native Regional Deficiency. 0il and
gas leases applied for. Possibility of future development for
o0il and gas.

Data source: I. L. Tailleur, Menlo Park, Calif.

Selected references:
Gryc, George, Patton, W. W., Jx., and Payne, T. G., 1951, Present
Cretaceous nomenclature of northern Alaska: Wash. Acad. Sci.
Jour., v. 41, no. 5, p. 159-167.
Patton, W. W,, 3r., and Tailleur, I. L., 1964, Geology of the
X31lik-Ttkillik region, Alaska: U.S. Geol. Survey Prof. Papex
303-G, p. G409-G500.

Other knowledgeable persons:
W. W. Patton, Jr., Merlo Park, Calif.

Publicity sensigivity: Slight.

Comments: This is an important site, but probably not of national
significance. Site nol recommended.

369




Theme 7. Golden Age of Mammals

That part of the geologic time designated the Golden age of
Mammals includes the Oligocene, Miocene, Pliocene, and Pleistocene
from about 38,000,000 to 10,000 years ago. This was the time of rapid
development of mammals with modern aspect and a period of dying out
of the archalc types. Great herds of camels, horses, rhinoceroses,
animals not now found wild in North America, roamed across Alaska
during this period. Other great animals like the mammoth and mastodon
succumbed to the rigors of the Ice Age during the Pleistocene.

Exposures of Tertiary rocks, Sagavanirktok Formation, are confined
to a few areas in the eastern part of the Arctic Lowland. The 3,000 to
5,000 feet of continental sandstone, conglomerate, siltstone, and shale
are generally devoid of fossils except for a few plants and pelecypods.
These indicate that most of the Tertiary is probably present, but the
lifeforms do not compare with other areas in Alaska and mainland United
States. Consequently, no sites are being recommended for Natural Land-
marks.

During the Pleistocene and into the Recent great herds of animals
roamed across the Arctic Lowland. Some of them like the caribou are
still present in herds numbering 20,000 to 30,000, but others like the
mammoth, mastodon, great bison, and the great musk ox are extinct.

The remains of the extinct sgpecies are commonly found in the frozen

muck deposits on the coastal plain. Other parts of the recently elevated
coastal plain contain marine deposits of the Gubik Formation with great
depogits of shellfish remains. The Gubik Formation is primarily uncon-
solidated, cross-bedded sand and silt that represents a shallow, near-

shore environment.
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Theme 7. Gelden Age of Mammals

1. Highest priority
None

2. Sites definitely eligible
Valley of the Willowsg
Skull Cliff

3. Sites of uncertain eligibility
None

4. Sites not recommended

None
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NATURAL LANDMARY SURVEY
LIFEFORMS
GOLDEN AGE OF MAMMALS

II -8 VALLEY OF THE WILLOWS 20
Themes: Golden Ahoe of Mammals; River systems.

Location: Aretizc Foothllls Province, central part, Ikpikpuk Riwver
guadrangle (1:250,000), T. 1 M., BR. 12 W., sactiong 14-17, 20-28,
and 34-136.

wmership: Havasl Petroleum Reserve Ho, 4, U, 5. Navy, Department of
Defensa.

ApproXximate acreage: 2,880 acres (1,185 hectares).

Geologle features: The Valley of the Willows iz a part of the upper
Ikpikpuk Riwver Valley., The river maintains a msandering course
through the Late Cretaceous bedreck hills at this site and has
laft three distinect levels of kerraces. The terraces at 20, 5L,
and 70 feat are mantled by alluvium and silt. The 70-foot level
may be in the Gubik Formation. The remaing of many mammoth and
mastodons, primarily tusks and teeth, have besn found in bhe
depozics of these terraces,

Bigtic features: Exceptional riparian willow groves along stream, and
upland btussock tundra on hills, Good ptaemiganm habitat. Sice
being recommended as an Bcological Matwural landmark and has been
suggested as an Ecoleglical Reserve by the Joint Federal-Scate Land
Usa Flanning Commisszion.

Land uze and valnerability: Part of Haval Petroleum RaSéyve Mo, 4, and
a well has bean drilled a few miles to the east. Possibility of
future drilling in tha Area.

Cata source: W, P. Brosgé, Menlo Park, Calif.

Selected references:

Broagd, W. P., and Whittington, €. L., 1966, Geology of the Umiat-

Maybe Creek reglon, Blaska:r U.S5. Geol. Survey Prof. Paper 303-H,
p. H501-H638,

Dther knowledgeable persons:
J. J. Eoranda, Livermore, Calif.

Publicity sensitivity: Sllght

Comments: An lntceresting site contalning remains of sxtinct mammals,
Racommended for entry into Registry of Hatural Landmarks.
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HATURAL [ANDMARE SURVEY
LIFEFORMS
GOLDEN AGE COF MAMMALS

IL=- % SKITLL CLIFF 28

Themes: Golden Age of Mammals, Sea shores and islands; Permafrost
landforms ; Plains, placteaus and mesas.

Location: Arctic Coastal Plain Province, western part, northuest coast
abgout 25 miles soubthwest of BEarprow, Heade River D-) guadrangle
{(l:63,360]1, T. 18 N., R. 22 W., sections 1, 11, 12, 14, 15, and
20-22.

wmersnip: Haval Petroleum Ressrve Ho. 4§, U. 5. Havy, Departeent of
Defense.

Approximata acreage: 900 acres (364 hectares).

Geolegic Feacwures: Skull CI1LEFf is an exceptienally good site for the
investigation of the Pleigtocene Gublk Formation; 1t Lls the type
locality for the Skull CLLEf Member of that formation and also
contains excellent exposures of the Barrow Membar. Cliffs 50 ©o
70 feat high have been cut into the coastal plain by the Chukehi
Sea. The Gublk Formation le méinly unconsolidated sillt and sand
containing lenges of gravel. Some of the beds contaln great guan-
ticies of palecypod and gastropod shells. The uncenformiey babvesn
the Gubik Formation and the Upper Crétacecus Prince Creek Formation
iz exposad near the base of the gliff. Well-devaloped high=-centar
permafrogt polygons are presant on top of the cliffs.

Biotic Esatures: Abundant modern marine shallfish specles along shore.
nagting area Sor shore bileds.

Land use and wvulnarability: o crganized use of land at presment; but a
part of Maval Petroleum Reserve Ho. 4.

Data source: Buthor from perscnal investigaktion.
Selected reference:
Elack, B. F., 1964, Gubik Formation of Quatsrnary Age in northern
Blaska: U.5. Geol. Survey Prof. Paper J02=C, p. C59-C51.
Other knowledgeable persons:
Arthur Grantz, Hanlo Park, Calif.
J. J. Koranda, Liversore, Calif.

Publicity sensitivity: Hona

Comments: An exceptional gite aligible for entry into Registry of
Hatural Landmarks.
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Theme 8. Age of Man

The Age of Man includes only the most recent part of geologic
time, the Pleistocene and Holocene, more commonly referred to as the
Quaternary. Man ig one of the mammals that shared the rapid development
during the Golden Age of Mammals, and by the beginning of the Pleistocene
was ready te take a positlion as one of the dominant lifeforms on earth.

The FPleistocene Epoch is commonly known as the Ice Bge, a time of
great stress for lifeforms and many of the endangered species succumbed
to the rigors of the time. Man the supreme predatory animal was probably
in part responsible for the extinction of many specles. Evidence mainly
from Africa, Asia, and Eurcpe indicates that Man has been a successful
hunter for at least 2,000,000 years. It is now generally accepted that
he has been in the Americas only a few tens of thousands of years and
that he arrived by way of the Bering land bridge. Sea level was lowered
considerably on several occasions during the Pleistocens when great
glaciers covered much of the northern hemisphere. On one of these occa-
sions, when the Bering Sea was partially dry, Man crossed from Asia into
Noxth America. Point dope, at the southwest tip of the Lisburne Penin-
sula, is one of the c¢losest points between the two continents and may
have been one of the points of entry. Pleistocene glaciers covered less
of northern Alaska than areas further south in the state. This is pri-
marily due to the decreased precipitation in northern Alaska, and for
this reason the Arctic Lowland was probably one of the prime migration

routes for Man into the Americas. Consequently, it seems appropriate
to discuss several of the better kaown sites as Lifeform Natural Landmarks.

Geological events of the Pleistocene and Holocene are responsible

for many of the geomorphic landforms present in the Arctic Lowland.
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Glaciers carved and sculptured the mountains and foothills and
dropped their loads of debris on the lowland. &t the same time the
gevere cold that produced the glaciers was also the source of the
permafrost that is still retained in the socil and rock. The Gubik
Formation and the nmmerous glacial and alluvial deposits are the main
product of erosion and deposition during the Quatermary. These uncon-
so0lidated materlals consisting of gravel, sand, silt, and clay unconform-

ably mantle all of the alder rock units.
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HATURAL LANDMARE SURVEY
LIFEFORMS
AGE OF MAN

IT - 10 TIGARA 1A

Themes: Age of Man; Sea shores and islands.

Location: RArctic Foothills Provincs; weaternmost point: Polnt
Hope B=-1 quadrangle (1:63,360); T, )4 H., R. 315 W, (Kateesl),
sections 1, 2, and 10-=12.

Cwmership: NKative Villags Withdrawal, lana already selected by
Point Hope village.

Approximate screage: 640 acres (251 hectares].

Geologic features: The Early Mam alte of Tigars is located on the
tip of the Polnt Hope apit near the modemrn village of Point
Hope., Eroslon of the splt by tha Chukchl Sea Ls rapidly cutting
away the site and moving the sediments around to the south side.
The erosion of the beach 18 apparently cyclic with tha greatest
amounks ooeurring about svery 11 years.

Archeologlcal features: Limiced investigations of the numerous sitos
at Tigara indicate continuvous occupation for about 2,000 years.
Az one of the westarnmost points in Alaska it probably was one
of the migration routss into the Americas.
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Land use and vulnerability: Thils site is extremely vulnerable to
destruction, not only from man but from the sea. The site is
rapidly being eroded by the sea and the exposed artifacts are
being collected and scld by the natlive store in the Point Hope
village.

Data source: I, L. Tailleur, Menlo Park, Calif.
C. G. Mull, Denver, Colo.
Buthor from personal investlgations.

Selected references:

Humphrey, R. L., 1970, The prehlstory of the Arctiec Slope of
Alaska, Pleistocene cultural relationship between Eurasia
and North America: Ph. D. thesis.

McCulloch, D. S., 1967, Quaternary geology of the Alaskan shore
of the Chukchi Sea, in Hopkins, D. M., ed., The Bering Land
Bridge: Stanford University Press, Stanford, Calif., p. 91-120.

Moore, G. W., 1966, Arctic beach sedimentation, in Wilimovsky,
N. J., and Wolfe, J. N., eds., Environment of the Cape Thompson
regqion, Alaska: U.S. Atomlc Energy Commission, PNE-481,
1,250 p.

Solecki, R. S., 1950, Archeology and ecology of the Arcrtic Slope,
mlaska: Smithsonlan Institution Report for 1950, Publication

4042, p. 469-495.
Tailleur, I. L., Jordan, C. F., Mangus, M. D,, and Polski, W.,

Coastal scarp edge retreat on the Tigara Peninsula: Jour.
Sed. Petrology. (In press)

Other knowledgeable persons:

M. D. Mangus, Anchorage, Alaska
Arthur Grantz, Menlo Park, Callf.
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Publicity sensitivity: Data on this major archeological site probably
should be withheld until it 1s excavated,

Comments: One of the ocutstanding sites to trace man's entry into the

Americas is rapidly being destroyed by the sea and vandalized by
modern man. The National Park Service should take immediate steps
to excavate and preserve this material. Site suggested as an

Ecological Reserve by the Jeoint Federal-State Land Use Planning
Commission.
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NATURRL LANDMRRE SURVEY

LIFEFURMS
RGE OF MAN
Il - 11 TUELTO LAKE i

Theme: Age of Man

Location: Arctic Poothills Province, central park; Foward Pass cquad-
rari;le [1:250,000); T. 1L 5., R. 22 ¥W., sactions 3, 4, 9, and 10.

Dunership: Wawval Petroleum Reserve Ho. 4, U. 5. Hawy, Department of
Defensea .

fApprovimate acreage: 1,000 acres (405 hectares).

Geglogic featwres: Tukuto Lake lies in the glaciated area north of
the Brooks Range. Moraine of the Itkillilk Glaciation mantles

this area and would Indicate an age of less than 5,000 yeare for
this #ite.

Archealoglcal features: Abundant remains suggescing an Early Man
village site at north end of lake. Howard Fass 20 miles to
gouth was an Important route Woatak River Valley and central
hlagka. Humerous flint chipping sites found along mostc stceeams
in the area. Fluted Folsom points found in general area suggast
great antliguity.

Lard wae and vulnerability: Mo organized use of land at present; but
it is a part of Haval Petroleum Reserve Wo. 4. Probably little
likelihood of drilling in pear Euture.

Data source: C. G. Mull, Denver, Colo.

falected references:
Chapman, R. M., Detterman, B, L., and Mangus, WM, O,., 194, Geology
of the Killik-Etivluk Rivers region, Rlazka: U.5. Gaol. Survey
Prof. Paper J031=t, p. F325=-F4407,

Solecki, B. 5., 15%50a, Mew data on the inland Eskimo of northern
Alagka: Jour, Wash, Acad, Sci,, v, 43, no, 5, p. L37=157,

Dther knowledgeahle persons:
I, L. Tailleur, Menlo Park, Calif.

Publicity sensitivity: Publication of data on this site should be
withhald until i¢ has been axcavated.

Comments: kn important Early Man site eligible for Landmark Status.
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Publicity sensitivity: Data should be withheld until complete excava-
tion of site 1is possible,.

Comments: An outstanding site recommended for entry into Registry of
Natural Landmarks.
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Appendix A--Index to localities

Landforms

Admiralty Bay, Teshekpuk Quadrangle - - - -
Amatusuk Hills, Point Lay Quadrangle - - -
Bnaktuvuk River, Chandler Lake Quadrangle -
Angun Plains, Demarxacation Point Quadrangle

Archimedes Ridge, Utukok River Quadrangle -

Atiqun Goxge, Pnilip Smith Mountains Quadrangle - - - - - - -

Awuna River, Lookout Ridge Quadrangle - - -
Byiyak Mesa, Chandler Lake Quadrangle - - -
Barrow — Brant Point, Barrow Quadrangle - -

Barrow Plains, Barrow Quadrangle - - - - -

Cape Dyer - Kiliahlik Point, Point Hope Quadrangle - - - - -

Cape Lisburne, Point Hope Quadrangle - - -

Cape Thompson - Crowbill Point, Point Hope Quadrangle - - - -

Castle Mountain, Chandler Lake Quadrangle -

Clarence Fan Plain, Demarcation Point Quadrangle - - - - - -

Colville Delta, Barrison Bay Quadrangle - -

Demarcaction Bay, Demarcation Point Quadrangle - - - - - - - -

Disappointment Ridge, Utukok River Quadrangle - =~ = - ~ - - -

Echooka River, Sagavanirktok Quadrangle - -
Epizetka Plains, Point Lay Quadrangle - = -
Esook Lake, Harrison Bay Quadrangle - - -
Flasxaan Igland, Flaxman Island Quadrangle -
Foggy Island Bay, Beechey Point Quadrangle

Fortresa Mountain, Chandler Lake Quadrangle
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Franklin Bluff, Sagavanirktok Quadrangle - - - - - - - - - -
Hatbox Mesa, Chandler Lake Quadrangle - -~ - - = - - - = ~ - -
Icy Cape - KHasagaluk Lagoon, Walnwright Quadrangle - - - - -
Icy Reef - Beaufort Lagoon, Demaraction Point Quadrangle - -
Igloo Mountain, De Long Mountains Quadrangle - - - - = - - -
Ignek Mesa, Mt. Michelson Quadrangle =~ - - - - - - - - - - -
Ikpikpuk River, Teshekpuk Quadrangle =- - - - - - — - = = = -
Ishupak Bluff, Umiat Quadrangle - - - = — - - - - - — — - - _
Ivishak - Saviukviayak, Sagavanirktok Quadrangle - - - - - -
Jago Valley, Demaraction Point Quadrangle - - - - - — = « - -
Judy Creek, Umiat Quadrangle - - = - = — — - = =« — — - - - -
Kadleroshilik Mound, Beechey Point Quadrangle - - - - - - - -
Kadlexroshilik River, Beechey Point Quadrangle - - - - - - ~ =~
Kasagaluk Lagoon, Point Lay Quadrangle - - - = - - - = - - -
Katakturuk Fold, Mt. Michelson Quadrangle - - ~ - - - - - ~ -
Katakturuk Plateau, Mt. Michelsen Quadrangle - - - - - - - -
Killik River Valley, Killik River Quadrangle - — = = - - - -
Kiruktagiak Notch, Chandler Lake Quadrangle - — - - ~ - - — =
Kokolik River, Point Lay Quadrangle — - — — = = = = = = « - —
Kongakut Fan Plain, Demarcation Peoint Quadrangle -~ -~ « - — -
Kukpowruk River, Point Lay Quadrangle — - - - - — — - - - - -
Kurupa - Cascade Lakes, Ki1llik River Quadrangle - - - - - - -
Lake Petexs - Lake Schrader, Mt. Michelson Quadrangle -~ - - -
Lookout Ridge, Utukok Riwver Quadrangle - - - - - - = = = - -
Meade River, Meade River Quadrangle - - - = - - - - - - - — -

Meade River Plains, Meade River Quadrangle - - - - - - — - -
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124

B2

S0

160

314

166

244

208

218

222

126

jls

78

240

290

234

68

170

196

192

266

172

58



Nasaurak Mountain, Chandler Lake Quadrangle - - - - - - - - ~ 316
Ninuluk Bluff, Ikpikpuk River Quadrangle -~ - - - - - - — — - 308
Okpilak Valley, Demarcation Point Quadrangle - - - - - - - - 256
Oumalik River, Teshekpuk Quadrangle - - — - - — = — = — - - - 230
Outpost Mountain, Umiat Quadrangle - - - - = — = = - - - - = 98
Pik Dunes, Teshekpuk Quadrangle - - - - - - - — — - - — — — - 194
Plover Islands, Barxow Quadrangle - - — = = - - - - — - — - - 144
Point Barrow - Nuwuk Spit, Barrow Quadrangle - - - - - - - - 136
Peint Hope, Point Hope Quadrangle - = - = = — = — = = - — - - 120
Poko Mountain, De Long Mountains Quadrangle - - - — - — — - — 94
Putuligayuk Plains, Sagavanirxktok Quadrangle - - - - - - - - 50
Rooftop Ridge, Chandler Lake Quadrangle - ~ - = — = - = — — = 274
Sadlerochit Springs, Mt. Michelson Quadrangle - - - - = - — - 328
Sagavanirktok - Itkillik, Philip Smith Mountains Quadrangle - 252
Sagavanirktok River, Sagavanirktok Quadrangle - - - - - - - - 156
Schrader Bluff, Umiat Quadrangle - - - — = - = - = — — — - - 312
Shainin Lake, Chandler Lake Quadrangle - - - = = — = = - - - 202
Shaviovik River Pingo Field, Sagavanirktok Quadrangle - - - - 232
Shublik Springs, Mt. Michelson Quadrangle — - - - - - — = = - 324
Simpson Seeps, Teshekpuk Quadrangle - - - - - - - - - - — — — 330
Staines Plains, Mt. Michelson Quadrangle - - - — = — - - - = 66
Takrak Lakes, Wainwright and Meade River Quadrangles - - - =- 186
Teshekpuk Lake, Teshekpuk Quadrangle - - - - - = - - - - - - 190
Toolik River Pingo Field, Sagavanirktok Quadrangle - - - - - 228
Topagoruk Lakes, Teshekpuk Quadrangle - - = — = — = = - - - - 200
Tuktu Escarpment, Chandler Lake Quadrangle - - - - - - - ~ - 270
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Umiat Mountain - Shivugak Bluff, Umiat Quadrangle - - - - - - 304
Wainwright Inlet - Kuk River, Wainwrlght Quadrangle - -~ - - - 128
Walakpa Bay, Barrow Quadrangle - - - ~ - - — = = = = = = - - 132
White H1lls, Sagavanirktok Quadrangle - — - - = ~ = - - — — - 74
Lifeforms
Rucella Creek, Chandler Lake Quadrangle - - - - - - - - - - - 162
Black Island, Mt., Michelson Quadrangle - = = = = = = w = = =~ 358
Cutaway Creek, Howard Pass Quadrangle - - = -~ = - — — - — - - 352
Fire Creek, Mt. Mlchelson Quadrangle - -~ = - - = — - — - - - 342
Ignek Creek, Mt. Michelson Quadrangle - - — = = = = = = - - - 354
Monotis Creek, Chandler Lake Quadrangle - - = — - — - - — - - 362
Natvakruak Lake, Chandler Lake Quadrangle - - - - - - - - - - 386
Skull Cliff, Meade River Quadrangle - - - - — = = - - - — — - 374
Tigara, Point Hope Quadrangle - — - — = = = = = = = — - - - - 380
Tuktu Bluff, Chandler Lake Quadrangle ~ = - = = = = = = = - 362
Tukuto Lake, Howard Pass Quadrangle - - - - - — - — = — — — — 384
Valley of the Willows, Ikpikpuk River Quadrangle - - = = - =~ 312
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Appendix B--Index by guadrangles

Barrow Quadrangle

Barrow - Brant Point - -

Barrow Plainsg - - - - -

Plover Islands - - - ~ -

Pt. Barrow — Nuwuk Spit

wWalakpa Bay - - - - - -

Barter Island Quadrangle
None

Beechey Point Quadrangle

Foggy Island Bay — - ~ -
Kadleroshilik Mound - -

Kadleroshilik River - -

Chandler Lake Quadrangle

Anaktuvuk River - - - -
Ayiyak Mesa - - - - - -
Castle Mountain - - -~ -
Fortress Mountain - - ~
Hatbox Mesa - - - - - -
Kiruktagiak Notch - - -
Nasaurak Mountain - - -
Rooftop Ridge - - - - -
Shainin Lake - — - - - =

Tuktu Escarpment - - — -

Landforms

406

224

46

144

136

132

56

218

222

248

96

280

280

86

290

316

274

202

270



. Page

De Long Mountains Quadrangle
IngO Mountain - - - - - - = = = - - = £ — - = — - - - - a2
Poko Mountain = = — - = = = = = — - — = — — — - — - - - a4

Demarcation Point Quadrangle

Angun Plains - - = - - - - = - - -~ - - = - = - - - - — - 62
Clarence Fan Plain - - - - - - - = = = - — = - — - - — — 52
Demarcation Bay - — — = — — = = = = = = - — — — — - - - 140
Icy Reef - Beaufort Lagoon — = = = ~ = = — — = = = - — - 124
Jago Valley - - = — = = = = — = = = — — = - - = -~ = - ~ 244
Kongakut Fan Plain - - - - - - - - = - = = - - - - — - = 68
Okpilak Valley = = — = = — = — = = = — = — — = = - — — =~ 256

Flaxman Island Quadrangle
Flayman Island - - - — = — = = = — — = - = - = - — - — - 116
Harrison Bay Quadrangle
Colville Delta - = - = = - = = = = = — = = - = = = = ~ — 162
Egsook Lake — = = = — = = = = = = = = - - — — - — — = - — 206
Howard Pass Quadrangle
None
Jkpikpuk River Quadrangle

Ninuluk Bluff - - - - - - - - - - i R 308

Killik River Quadrangle
Killik River valley — - — — = ~ = = — - - — = - - - = =~ 240
Kurupa - Cascade Lakes - - - = - - - — = - - - = = - - = 196

Lookout Ridge Quadrangle

_. Avyuna River - = = - = = = =~ = - - - = = - = = - - - - = i7e
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Meade River Quadrangle
Meade River — - — = = = = = — — = = — — = = = = - - — —
Meade River Plains ~ - - = = — — = = = = = — - — — - - -
Takrak Lakes — = = = — = = = = = = = — = = — — = — = = =
Misheguk Mountains Quadrangle
None
Mt. Michelson Quadrangle
Ignek Mesa — = = — = — — — = — = — — = — = = & - ~ — - -
Katakturuk Fold - ~ — = = = = = = — — - — — = - - — — _
Katakturuk Plateal =~ — = — = — = = — = = ~ = = — = = = -
Lake Peters and Lake Schrader - - - — — — — = — — = — -
sadlerochit Springs - - - = = = = — = - ~ - = - - - — -
Shublik Springs - ~ - = - — — — — = = — ~ = = - - = - =
Staines Plaing - — — — — ~ — = = = & = = - — — - - — — -
Philip Smith Mountains Quadrangle
atigun Gorge — — — - = =~ = = = - - - - - - = = -~ - — -~ —
Sagavanirktok - Itkillik = — = = = = = = = = = = = = - —
Point Hope Quadrangle
Cape Dyer - Klliahlikx Point - - = = = = = = - - = - - -
Cape Lisburne - — — — = = = = = = = — = = = =~ = = - - -

Cape Thompson - Crowbill Point - — - - — -~ - - = = = = -

Point Lay Quadrangle
Amatusuk Hills — = = = = = = = = = =« = — - — = = - - - -~

Eplzetka Plaing - - — ~ = = = = = = = = = - - = = - - -

408

20

318

78

192

328

324

66

284

252

302

112

298

120

268

64



Point Lay Quadrangle (continued)

Kokolik Riveyr - - — — — — — — = = = — = — = = = = — — -— 234
Kasagaluk Lagoon — — — = = — = — = = = = = — — — — — — - 126
Kukpowruk River - — — = = = — — — — — — = = = — — — — - 170

Sagavanirktok Quadrangle

Echooka River - - - - = = = = = - = = = = = = — - - - = 174
Franklin Bluffs - - = = = - - = = = = - - - - = = = = = 70
Ivishak - Saviukviayak - = - — — — = — = = = — = - — — - 166
Putuligayuk Plains - - - - - = - - = = = = - - = - - — -~ 50
Sagavanirktok Rjver - - — - = = = = - = = - ~ = = &« ~ - 156
Shaviovik River Pingo Field =~ - - - - - - — - = = - — - 232
Toolik River Pingo Field - - = - = — = = = — — - — — — - 228
White Hills - - - — - = = = - = = = = = = = ~ = o — — — 74

Teshekpuk Quadrangle

Admiralty Bay = — = — — — = = = = = — — — — —~ = = - — — 146
Ikpikpuk River - - — - = = = = = = = - = = = = - - — — — 160
Oumalik River - = = = = = — = = - — & = = = — — - - - . 210
Pik Dunes - — = — — — = — = = = — — = — 4@ - @ = - —- - - 194
Simpson Seeps - - - - — — — = = — — — — — — - — — - - - 3130
Teshekpuk Lake — — — = — — = = = = = = = = = « = = = = - 190
Topagoruk Lakes — - = = — — = = = = - - — - — - — - - - 200

Unlat Quadrangle

Ishupak Bluff = = - — = = - = = —« = - - - - - - — - - - 3114
Judy Creek — — — — — = = = = = = = = = = - — = = = = = - 208
Qutpest Mountain = - - - - - - - - - - - - - - - - - - - ap
Schrader Bluff - - - = = - = = - - - - - - - = = - =~ - - 312




Umiat Quadrangle {continued)

Umiat Mountain - Shivugak Bluff - - - - = - - - - - - -

Utukok River Quadrangle

Archimedes Ridge - - -

Disappointment Ridge

Lookout Ridge - - - -

Wainwright Quadrangle

Icy Cape - Kasagaluk Lagoon = - - — — - = = — =« — - - —

Takrak Lakes - - - - -

Wainwright Inlet - Kuk River - — - = = = = = - - - - — -

Chandler Lake Quadrangle

Aucella Creek -~ - - -

Mocnotis Creek - - - -

Tuktu Bluff ~ - - = = = = — = = = = = - = = - = - - - -

Natvakruak Lake - - -

Howard Pass Quadrangle

Cutaway Creek - - - -

Tukuto Lake - - - - -

Ikpikpuk River Quadrangle
Valley of the Willows

Meade River Quadrangle

Skull Cliff - — — — = = = = = = = = = — = = = = - - - =

Mt. Michelson Quadrangle

Black Island - - - — = — = = = = = = = = — = = = - - - -

Fire Creek - -~ = — = = = = = = — — = = — - — — — — — = =

Lifeforms

304

260

264

266

108

186

128

362

362

362

386

352

384

372

374

358

342



Page
Mt. Michelson Quadrangle (continued)

Ignek Creek - -~ - - - - - - - - - - - = - - - « - - ~ = 3154
Point Hope Quadrangle

Tigara = ~ = — = — = = — = = = — = &~ = = ~ = — -+ - — — - 380
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