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Description of materials

Chiefly coarse to fine sand, granule and
pebble gravel. Cobbles as large as 12 cm
diameter occur commonly as a surface layer,
but also occur as stratified beds and
lenses in finer gravel deposits. Include
some silt and organic layers and lenses,
driftwood, and occasional erratic boulders
to 1 m in diameter. Gravel well rounded,
smooth, locally polished chert, quartz,
quartzite, granite, and dolomite. Gen-
erally contain less than 6 percent silt,
even in pit run samples. Contains marine
shells.

Sandy silt containing scattered pebbles and
beds and lenses of sand, clay, pebbly sand,
and fine gravel. Contains fossil shells
and bones of marine mammals, organic beds
and lenses, driftwood, and occasional
erratic boulders to approximately 1 m in
diameter.

Fine to medium sand containing pebbles and
granules of chert; also includes silty or
clayey sand, sandy silt, and minor beds

and lenses of organic material. Massive to
poorly stratified; strata and organic hori-
zons commonly contorted and deformed by for-
mation of ice wedges. Contains fossil
shells.

Silt, silty sand, and fine sand, including
some clay and scattered pebbles and granules
of chert. Stratification indistinct, but
locally indicated by thin interbeds of
detrital wood and felted peat. Deposits are
calcareous and generally well sorted. Map
unit includes wind blown silt, thaw lake
deposits, silt reworked in gullies by run-
ning water, and marine(?) silt.

Fine to medium sand containing abundant
quartz with minor dark minerals; chert is
locally common. Well sorted. Stratified
to massive with large-scale cross bedding
in places. Noncalcareous. Ruled pattern
between Ikpikpuk and Kikiakrorak Rivers
indicates an area where eolian sand has
been reworked by fluvial and thaw-lake
processes; twig lenses are common in upper
3 m of sand in this area.

Silt, clay, and some sand; contains abun-
dant peat and other organic material;
stratified.

Mixed sand, silt, clay, and boulders derived
from upslope sources by sudden or slow
gravity movements and to some extent by
water transport. Poorly sorted; crudely
bedded to nonstratified. Deposits moved

by landslide, slump, debris flow, soil

flow, and talus processes. Locally con-
tains organic debris.

Well sorted, stratified to lenticular de-
posits of gravel, sand, and silt, gener-
ally becoming finer downstream.

0050 Medium to coarse sandy gravel,
0o 0 some fine gravel,and coarse to
gEas fine sand, minor medium and fine
sand,and silt

Fine sandy gravel and gravelly
sand, some medium to coarse sand
minor fine sand and silt

o0
)

o Fine to medium sand, some coarse
: sand and fine gravel in Tocal
lenses; minor silty sand and silt

Fine sand, sandy silt, and silt

Gravel is subrounded to angular depending
on its source in marine and fluvial gravel
or in broken and weathered bedrock. Silt
and organic lenses common in all types of
alluvium, particularly as overbank deposits
on flood plain and low terrace alluvium.
Representative lithologic types are gray-
wacke, chert, diabase, sandstone, con-
glomerate, 1limestone, and quartz monzonite
in the mountains, and sandstone, siltstone,
chert, quartz, and coal in the coastal
plain.

Cobble gravel to medium ana coarse sand;
clasts well rounded to subrounded, gen-
erally 2 to 10 cm in diameter; rarely
includes boulders as large as 20 cm in
diameter, and are of local rock types--
chert, graywacke, diabase, quartzite,
quartz, arkose, limestone, and quartz
monzonite. Well sorted, stratified, and
includes minor beds and lenses of fine
material, much of which forms the surface
mantle.

Chiefly sandy cobble and pebble gravel to
10 cm in diameter and sand beds and lenses.
Clasts well rounded to subrounded and are
60 percent chert, 30 percent graywacke,
and 10 percent quartzite, diabase, and
quartz. Well sorted, stratified, and
includes minor beds of silt; mantled with
organic-rich silt.

Sandy bouldery gravel with subrounded to
subangular clasts to 50 cm diameter; some
boulders and cobbles striated and faceted.
Matrix of gravel contains silt and clay.
Deposit poorly sorted and generally non-
stratified.

As mapped shows the extent of a glacia-
tion the deposits of which now consist of
widely scattered erratics of resistant
rock types and only a few remnants of
weathered drift. Erratics rarely stri-
ated, but commonly faceted; range from
0.5 to 2.0 m in diameter.

Includes graywacke, sandstone, siltstone,
shale, and conglomerate in the foothills;
chert, limestone, diabase, graywackg,
quartzite, shale, and conglomerate in the
mountains; and sandstone, clay, lignite,
coal, bentonitic clay, shale, siltstone,
and Timestone in the coastal plain.

Distribution and thickness

Distributed along modern shore and at
former shorelines. Deposits are char-
acteristically thin and narrow, but
may be laterally extensive where part
of an offshore bar complex. Highest
known beach gravel deposits are 2 to
7 m thick at 150 m above sea level on
the Kokolik River (Chapman and Sable,
1960).

Exposed in lowbanks bordering Elson
Lagoon and Harrison and Smith Bays,
and beneath marine sand in coastal
bluffs and gully walls between Barrow
and Kugrua River near Peard Bay; may
also lie beneath marine sand between
Ikpikpuk River and Harrison Bay.
Thickness 10 to 15 m near Skull Cliff
and about 25 m (mostly below sea
level) at Barrow; thickness not known
east of Barrow. Deposit generally
limited to within 30 km of present
coast. Extensively reworked by thaw
lake activity.

Forms the relatively flat part of the
coastal plain formerly occupied by
shallow seas, barrier islands, bars,
and spits; exposed in coastal bluffs
along Beaufort and Chukchi Seas. De-
posits of more than one marine trans-
gression. Normally 3 to 6 m thick.
Extensively reworked by thaw 1lake
activity.

Lies between 45 and 140 m above sea
Tevel in an east-west belt at the
boundary between the coastal plain
and the foothills. Deposit a few cm
to more than 30 m thick; covers sand
and fine gravel of fluvial origin in
valleys carved in bedrock. May lie
directly on bedrock or on marine
beach gravel.

Widespread distribution as a mantle
overlying older marine and other un-
consolidated deposits in an area of
dunes bordering Meade River extending
eastward to Judy Creek. Thickness
ranges from 2 to 10 m near Meade River
to 18 to 30 m between Topagoruk River
and Judy Creek. Deposits common on
modern bars and in lee of floodplains
on medium sized to major streams.

Occurs in topographic low points
scattered throughout the foothills
area. Generally 1 to 10 m thick.

The few deposits large enough to map
include talus at the base of steep
slopes on Meat Mountain and adjacent
highlands; slumps; soil flows; and
earthflows, some of which dam drain-
ageways. Thickness 1 to 10 m.

Includes floodplain and low terraces
(less than 10 m high) bordering
streams. Thickness in Colville
River area 1 to 25 m. In Meade-Kuk
Avalik area streams in many places
scouring bedrock, and fluvial de-
posits may be less than 1 m thick.
Deposits much thicker in modern
deltas.

Forms terrace remnants bordering most
of the major rivers in mountains and
foothills; two persistent levels are
39-58 m and 9-18 m above mountain
streams; deposits mantled with 0.5 to
5 m of carbonaceous silt.

Caps the high terrace south of Meat
Mountain, and occupies the broad valley
extending southeastward to the Colville
River. Thickness 2 to 10 m.

Present only in Nigu River valley and
as very small deposits at head of the
streams southwest of Thunder Mountain.
Thickness 1 to 20 m.

Commonly present as isolated boulders
and discontinuous deposits. Eroded
along centers of modern valleys.

Ubiquitous in foothills and mountains.

In coastal plain west of Longitude 156°W,
exposed in river beds and banks nearly to
apex of deltas; exposed locally in coast-
al bluffs from Wainwright to Nokotlek
River and from Peard Bay to about 71°N.
East of Longitude 156°W, bedrock is ex-
posed in bluffs along the Colville River
to just north of 70°N, along the
Kogasukruk River, and in places along
the Kikiakrorak River, but elsewhere
bedrock exposures end about 80 km from
the coast--near the base of the foot-
hills.

Description of Map Units

Topography and drainage

Forms subparallel ridges along and
inland from the present shoreline.
Surface drainage parallels ridges:
wet areas are localized by swales

between ridges. Soil drainage of

ridges good.

Forms flat, lake-dotted coastal plain
Tower than 15 m above sea level.
Drainage of surface generally poor.

Forms lake-cotted coastal plain.
Drainage locally good in residual
knolls of undisturbed marine sand,
but poor in thaw lake basins that
contain reworked marine sand, silt,
and organic deposits.

Forms flat to gently rolling terrain
broken by ravines, stream valleys,
and thaw lakes. Drainage generally
poor, except on steep slopes and hill
crests.

Generally well drained dune ridges as
much as 30 m high. Also contains poor-

ly drained to undrained depressions that

are not part of an integrated drainage
system. Area of reworked eolian sand
(ruled pattern) is a flat plain with
numerous thaw lakes. Water absent in
active layer on ridges, but present
near surface in depressions.

Flat to very gently sloping surface
having poor drainage.

Deposits are lobate to irregular in
plan and have hummocky surface.
Scars or breaks in vegetation at up-
hi1l margin, and piles of debris at
base are characteristic. Drainage
good or poor, depending on slope.

Forms terraced plain, part of which

is occupied by stream channel and
bars, the rest by terraces. 01d stream
meander scrolls on the lower terraces
have been widened by thaw lake proc-
esses, and on the higher terraces the
meander scroll pattern has been nearly
or completely obliterated by thaw lake
activity. Drainage generally poor.
Subject to seasonal flooding to 6 or

8 m above Tow water on many rivers and
to 3 m by ocean storm surges in river
deltas.

Flat to gently sloping terraces
bounded by scarps. Would normally be
well drained if not for permafrost.

Flat to gently sloping terrace bounded
by scarps. Would normally be well
drained if not for permafrost.

Hummocky morainal topography dissected
by small streams. Lakes common at head
of Nigu River. Well drained knolls have
active layer of 1 m thickness and are
well drained, but depressions in uninte-

grated drainage system are poorly drained.

Glaciation formed broad valley surfaces
and smoothed resistant bedrock ridges;

former glacial surface has been dissected

as much as 230 m.

Exposed on summits and steep mountain.
slopes, in river beds and banks, and in
coastal bluffs.

Permafrost

\ctively forming beaches have active
layer as much as 2 m thick, but beach
ridges away from shoreline are peren-
nially frozen to within 0.5 m of the
surface. Most beach deposits contain
thin ice wedges along contraction
cracks. Older beaches and those of
inland shorelines are frozen and con-
tain larger ice wedges, though prob-
ably not as large as those in fine-
grained deposits.

Most of unit has very high content of
interstitial ice and small ice lenses;
deposit probably has ice in excess

of volume of voids down to 6 or 8 m
below surface and may produce more
settlement than the 3.3 m noted in
marine sand unit at Barrow (Hussey
and Michelson, 1966). Older part of
unit contains large closely spaced
ice wedges; youngest part of unit
contains smaller ice wedges 10 m
apart and lower overall ice content
than older part of unit. Lenses of
brine or bodies of brackish water
having negative temperature (°C)
included in permafrost. Active layer
less than 0.5 m thick.

Contains ice wedges and very high
volume of ice as small interstitial
masses and lenses. Volumetric thaw
settlements of upper 6 m of deposits
at Barrow (Hussey and Michelson,
1966) would be 55% (or 3.3 m) in un-
disturbed marine sand, and 2% to 19%
where the marine sand has been eroded
and redeposited by thaw lake activ-
ity. Ice content is greater than
volume of natural voids (supersat-
urated with ice) down to about 6 m.
Active layer generally less than

0.5 m thick.

Contains ice wedges and a very high
volume of ice as small interstitial
masses and lenses. In some areas,
ground ice may approach 80 percent
of the volume of subsurface mate-
rials, and excess ice (above volume
of voids in soil) may persist to
depths greater than 30 m below
surface. Active layer 0.5 m to as
much as 1.5 m thick at well drained
sites.

Permafrost underlies entire unit;
active layer less than 1.5 m thick

in well-drained summits and less than
0.5 m in poorly-drained depressions.
Volume of wedge and interstitial ice
is probably much less than in marine

silt and sand units and in upland silt.

Ice content of permafrost and poten-
tial for thaw settlement largely un-
known. Pingos are common in drained
lake basins in area of reworked

eolian sand (ruled pattern).

Well developed ice wedges as shown by
polygonal ground; ice content poorly
known, but probably comparable to
marine silt (Qm) in that at least

3.3 m of thaw settlement may be ex-
pected in areas unmodified by thaw
lake activity. Active layer gener-
ally less than 0.5 m thick.

Permafrost throughout unit; ice con-
tent variable. Ice content, if in
excess of natural void volume, would
produce large settlement. Active
layer approximately 0.5 m thick.

Perennially frozen except for a 2 to
6 m thick unfrozen layer beneath

some of the larger channels, a much
thicker (perhaps perforating) unfrozen
zone beneath the Colville River, and
a perforating unfrozen zone beneath
Teshepuk Lake--in all these areas the
thermal disturbance caused by the
body of surface water seems adequate
to elevate the ground water tempera-
ture to some level above the freezing
point. Elsewhere active layer about
0.5 m thick. Ice content of perma-
frost in generally granular deposits
probably less than in finer mater-
ials, even though ice wedges are

well developed, especially on ter-
races. Ice content not known.

Permafrost present throughout unit to
within 0.5 m of surface. Ice content
and potential thaw settlement some-
what similar to fluvial deposits (Qal).

Permafrost present throughout unit
to within 0.5 m of surface. Ice con-
tent and potential thaw settlement
somewhat similar to fluvial depos-
its (Qal).

Permafrost present throughout unit

to within 0.5 m of surface. Ice con-
tent and potential thaw settlement
probably high in silty till, but
relatively Tow in sandy boulder
gravel.

Permafrost oresent to within 0.5 m
ot surface. Ice content and poten-
tial thaw settlement propably high
where till thick and silty.

Present to depths as great as 405 m
(according to 1944-53 test well and
temperature data). Ice content
generally insignificant in hard,
jointed rocks in which ice merely
fills the cracks. Significantly
high ice content in weathered zone
and in near-surface siltstone, shale,
clay, and other rocks may produce
settlement of these rock types

on thawing of permafrost.

Susceptibility to frost action

Granular materials not susceptible to
frost action.

Fine-grained deposits highly frost
susceptible when unfrozen.

Sand marginally frost susceptible,
depending on silt content.

Silt, sandy silt, and fine sand are
frost susceptible.

Sand is generally non-frost suscep-
tible.

Fine materials are frost susceptible.

Frost susceptible.

Overbank silt deposits and silty
Tenses in alluvial deposits are
frost susceptible, but granular
materials are not.

Silt mantle and beds and lenses of
silt within alluvium are frost sus-
ceptible; granular material is not
frost susceptible.

Silt mantle and beds and lenses of
silt within alluvium are frost sus-
ceptible; granular material is not
frost susceptible.

Locally susceptible to frost action.

Silty weathered till is susceptible
to frost action.

Thin bedded, well bedded, and foli-
ated rocks susceptible to frost
action. Frost may split apart even
most durable rocks by expansion of
water freezing along joint planes.

Suitability for construction

Generally good, but requires binder or
stabilization for use as fill, base
course, or surface course. Contains
chert and coal fragments that are del-
eterious for use as concrete aggre-
gate.

Not suitable for foundations because
of excessive differential settlement
on thaw of ice-rich permafrost; re-
quires special design to prevent thaw
of permafrost. Construction materi-
als not readily available.

Not suitable for foundations because
of excessive differential settlement
on thaw of ice-rich permafrost; re-
quires special design to prevent thaw
of permafrost. With the proper silt
content, material locally may be
suitable for fill, but would require
stabilization and special design to
prevent wind deflation. Not other-
wise suitable for borrow.

Not suitable for foundations because
of excessive differential settlement
on thaw of ice-rich permafrost; re-

quires special design to prevent thaw
of permafrost.
except as binder material.

Adequate for natural foundations but
requires stabilization (or addition
of binder) for use as surfacing
material, fill, etc.; requires spe-
cial design to prevent differential
settlement on thaw of permafrost if
natural materials contain ice in ex-
cess of volume of voids. Easy to
work in individual dune ridges, and
relatively easy to excavate with
ripper.

Not suitable for foundations because of

excessive differential settlement on
thaw of ice-rich permafrost; requires
special design to prevent thaw of
permafrost. Not suitable for binder
because of excess organic material,
nor for any other borrow material.

Unsuitable for foundations because of

potential for local differential settle-

ment on thaw of permafrost and because
of instability of slope.

Provides good foundations in channel
and bar areas, and moderately good
foundations on silty overbank depos-
its that mantle older parts of flood-
plain and terraces. Except where poor-
1y graded in pit run, provides excel-
lent source of gravel in mountains and
foothills; gravel generally suitable
for fill, base course, surface course,
but presence of chert and coal limit
its usefulness as aggregate.
plain, gravel deposits are discontinu-
ous and of small volume; they commonly

rest directly on clay and sandstone bed-

rock or weathered bedrock in major
streams west of 156°W. To east of
156°W fluvial deposits are sandy, and
gravel is lacking in most of coastal
plain.

Provides good foundations if silt over-
burden is allowed for in design without

upsetting thermal regime of any ice rich

part of the deposit. Excellent source
of gravel which is suitable for fill,

Not suitable for borrow

In coastal

Special problems

Small volume at inland sites.
Need for impact evaluation at
ocean sites to determine whether
or not material would be re-
placed naturally by present-day
currents and whether any harm-
ful erosion would result.

High 1iquefaction potential when
thawed. Easily eroded.

Easily eroded by water and wind
when surface vegetation removed.

Easily gullied by running water
when water channeled by construc
tion or when surface vegeta-
tion is removed.

Extremely susceptible to wind
erosion (deflation) once sand
is placed at surface on con-
struction project, or when pro-
tective vegetatiop is stripped
away. Very sensitive to sur-
face disturbance.

Easily eroded by running water
when water channeled by con-
struction activity or when sur-
face vegetation removed.

Subject to slow or sudden move-

ments, during summer when active
layer is thickest and saturated

with water.

Subject to river erosion, and on
some streams, to burial by ice
and channel shifts caused by
icings (aufeis). Sandy alluvium
subject to wind deflation if
surface cnver is stripped.

Subject locally to stream
erosion.

base course, surface course, but unsatis-

factory for aggregate because of chert
content.

Provides good foundations if silt
overburden is allowed for in design
without upsetting thermal regime of
any ice-rich part of the deposit.
Excellent source of gravel which

is suitable for fill, base course,
and surface course (with proper
grading) but unsatisfactory for
aggregate because of chert content.

Suitable for fill, and where sandy and
relatively free of silt, can be used
for borrow where non-frost susceptible
materials are required. Use as aggre-
gate Timited by normal high silt con-
tent and by chert. Boulder concentra-
tions may provide a very small local
source of rip rap. In some areas,
material may provide local source of
material for making crushed stone.

Limited as to quantity available for
use.

Normally makes good foundations,
except for bentonitic clay and
shale which produce unstable slopes
and landsliding. Individual beds
may prove to be suitable for con-
struction after appraisal by con-
ventional tests and in terms of
economics of site and development
costs.

Subject Tocally to stream
erosion.

Variable silt content makes use
as non-frost susceptible mater-
ial questionable without testing
Subject to flowage on slopes.

Introduction I \
This preliminary report consists of a map at 1: 300,000 scale and| a
tabular explanation describing the surficial depositsj their landforms,
and some of their physical characteristics. The purp%se of the map and
supporting explanation is to preseunt a general characterization of the
texture, sorting, stratigraphy, distribution, thickneds, topographic
expression, drainage, permafrost and ice countent, fro%t susceptibility
suitablity for construction (foundatious, borrow, aggregate, etc.), an
special problems of each of the major types of depositis, Further |
subdivision of these map units by geologic age seems unwarranted by the
data available at this time. | |

|

Reliability i

1

The information presented is based on previouslyl published and
unpublished reports (see list of sources of informati n), on airphoto
interpretation by the authors, and on fieldwork during| the summer of
1977 by J. R. Williams in the northwestern part of the| Reserve (see
index map), by W. E. Yeend in the southern part, by L.|D. Carter in th
northeastern part, and by T. D. Hamilton in the southepstern coruer.
The information has been compiled without benefit of the normal office
study and laboratory results. It is, therefore, a preliminary report,
subject to revision and to field check during the 1978 summer season.
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Recommendations

Office compilation and laboratory results based pn the 1977 season
and additional field work in 1978 are planned to improbe map reliability
by completing coverage of the area, to achieve more prgcise unit i
boundaries, and to test the reliability of map unit depcriptions given
in this preliminary report. In particular, the field pffort will need
to be concentrated on the area along the boundary vetwken the coastal
plain and the foothills, where many of the geologic bokmndaries are
queried in this report, and on coastal and riverbluff §tratigraphy. |
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