INTRODUCTION

The Fairbanks D-2 quadrangle, an
area of about 250 square miles, is
in central Alaska approximately 100
miles south of the Arctic Circle. It
includes the Fairbanks metropolitan
area with a population of about 40,000
(1955). Fairbanks, the second largest
city in the Territory, is the principal
trade center of the interior. It is stra-
tegically located with respect to the
highway and railroad net of Alaska
and is one of the main hubs for air
travel. Ladd Air Force Base is adja-
cent to Fairbanks on the east and the
University of Alaska is 3 miles to
the west.

Placer gold was discovered in 1902
about 12 miles north of Fairbanks and,
within a few years, the region became
one of the greatest gold-producing
regions of Alaska. Early placer mining
was by underground methods and by
the early 1920’s most of the richer
deposits were exhausted. In the mid-
dle twenties a revival of mining in the
Fairbanks gold region occurred that
was stimulated by the initiation of
large-scale operations with huge gold
dredges and hydraulic stripping of the
frozen overburden. Today (1956) in
the Fairbanks region there are eight
gold dredges operated by the United
States Smelting, Refining, and Mining
Co. Between 1928 and 1948 more than
$100,000,000 worth of gold (at the
present price) was mined in the region
by this company. In addition to the
large-scale operations there are more
than 20 small-scale operations in the
region.

The quadrangleincludesa part of the
Tanana Valley agriculturalarea, which
ranks second in crop value among

Alaskan farming districts. Farming
dates from the early days of the local
placer-mining camps and today pro-
vides dairy products, livestock, oats,
barley, spring wheat, potatoes, garden
vegetables, and other products.

Most of the quadrangle is covered
by a mantle of unconsolidated depos-
its that provide the parent material
for agricultural soils and foundation
and construction materials. A large
proportion of the unconsolidated de-
posits and some of the bedrock is
perennially frozen. The geologic map,
therefore, emphasizes the unconsoli-
dated deposits and distribution and
extent of permafrost or perennially
frozen ground.

Selected subsurface data summa-
rized on the map page were furnished
by the United States Smelting, Refin-
ing, and Mining Co.,local well drillers,
and residents.

Data on the engineering properties
of materials were obtained from field
observations of their behavior in vari-
ous engineering and agricultural uses
and from laboratory tests made by
Territorial and Federal agencies. Gen-
eralizations presented on engineering
properties of the unconsolidated and
bedrock units may be useful in prepa-
rationof preliminary plans and designs,
but they are not intended to replace
standard field and laboratory investi-
gations required for the design of
specific engineering structures.

PHYSICAL SETTING
PHYSIOGRAPHY
Fairbanks is on the north side of
the broad Tanana River valley near
the base of the hills that constitute
part of the Yukon-Tanana upland,

a westward-trending highland between
the Yukon and Tanana Rivers. The
south half of the Fairbanks D-2 quad-
rangle lies within the Tanana River
flood plain at an altitude of 400 feet
and the rest lies within the upland.
The upland is a maturely dissected
area of accordant rounded ridges 2,000
to 3,000 feet in altitude. Scattered dis-
continuous groups of higher moun-
tains project above the upland ridges
to altitudes of 5,000 to 6,000 feet, The
upland is part of a larger area of
rolling country in central Alaska be-
tween the Brooks and Alaska Ranges.

South of the Yukon-Tanana upland
lies the wide Tanana lowland, a sedi-
ment-filled trough between the upland
on the north and the towering Alaska
Range on the south. Huge alluvial
fans extend northward from the moun-
tains to the Tanana flood plain, caus-
ing the Tanana River to flow along
the north edge of the lowland.

Central Alaska has not been glaci-
ated except in small local mountain
masses, but glaciers from the Brooks
Range on the north, the Alaska Range
on the south, and the Yukon Plateau
on the east almost surrounded the
interior of Alaska during times of
glacial maxima. Glaciers from the
Alaska Range probably approached
within 50 miles of Fairbanks, and dur-
ing these glacial advances, the heavily
loaded rivers deposited several hun-
dred feet of silt, sand, and gravel in
the Tanana and Yukon valleys. Ag-
gradation of the trunk valleys raised
base level and caused tributaries from
the unglaciated Yukon-Tanana up-
land to aggrade their lower valleys.
More than 300 feet of sediment was
deposited in creek valleys of the up-

land in the vicinity of Fairbanks,
Loess, ranging in thickness from a few
inches on summits to more than 100
feet on middle slopes, blankets the
ridges of the upland.

CLIMATE

The Fairbanks D-2 quadrangle has
a continental climate, characterized
by an extreme range hetween summer
and winter temperatures. The abso-
lute minimum recorded temperature
is —66° F.; the absolute maximum is
99° F. The mean annual number of
days with freezing temperatures is
233, and freezing temperatures have
been reported in every month except
July. The mean annual temperature
is 26.1° F. Interior Alaska has the
warmest summers and more hours of
possible summer sunshine than any
other agricultural area in the Terri-
tory. The growing season on south-
facing hill slopes is about 123 days for
field crops.

The mean annual precipitation is
11.7 inches, and 63 percent of the
annual precipitation falls from May
through September. The mean annual
snowfall is 66.6 inches, The wind regi-
men in central Alaska is, in general,
composed of a long relatively calm
winter period from September to May
and a short, slightly windy summer
period from June to August.

GEOLOGIC HISTORY

The oldest formation exposed in the
Fairbanks D-2 quadrangle is the Birch
Creek schist of Precambrian age, con-
sisting of water-laid sediments, which
underlies nearly all of the area. Asso-
ciated intrusive and extrusive igneous
rocks, also of Precambrian age, were
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mapped with the Birch Creek for the
sake of convenience, The Birch Creek
and associated igneous rocks were
metamorphosed, probably in more
than one period of diastrophism. Sub-
sequent events are unknown until the
intrusion of granitic rocks in Meso-
zoie time. It is thought that the gold
mineralization in the area accom-
panied this period of igneous intrusion.

Although the Tertiary record in the
interior of Alaska is only imperfectly
known, it is believed that continental
Tertiary sediments with local lava
flows once covered much of the Yukon-
Tanana upland. Perhaps a marine em-
bayment extended into central Alaska
as far as Fairbanks in which marine
or estuarine sediments were deposited.
Erosion, following orogenic move-
ments, removed most of the Tertiary
sediments from the upland during
later Tertiary time.

A complex series of events took
place in Quaternary time. The depos-
its show a record of alternating deposi-
tion and erosion of silt and gravel, the
formation and destruction of perma-
frost, and climatic fluctuations rang-
ing from a climate warmer than that
which exists now to one colder than
the present. In early Quaternary time
gold placers were formed in creek val-
leys of the upland; later, much gravel
alluviation occurred in these valleys.
This early period of gravel deposition
was followed by erosion and removal
of most of this coarse angular local
gravel. Streams reconcentrated much
of the gold in the earlier placers and
deposited additional gold placers. Most
of the stream channels of the second
gold concentration are offset from the
location of the earlier channels, and,

DESCRIPTION OF GEOLOGIC UNITS

therefore, some of the first placer ac-
cumulations still exist as fragmentary
bench deposits. A second cycle of
much gravel alluviation and subse-
quent erosion followed.

In later Quaternary time the hills
were blanketed with loess derived from
the flood plain of the Tanana River
and glacial outwash plains south of
the Fairbanks D-2 quadrangle. Much
of this windblown silt was retrans-
ported to valley bottoms, incorporat-
ed with much organic debris, includ-
ing vertebrate remains, and became
perennially frozen. Much of the loess
and most of the valley bottom silt was
removed during a later erosional period
that immediately preceded Wisconsin
events, It is thought that permafrost
thawed and perhaps disappeared dur-
ing this warm interval.

In late Quaternary time more loess
was deposited on the hills and valleys
of the upland ; organic silts accumu-
lated in valley bottoms, became frozen,
and large ground-ice masses formed.
Abundant mammal remains, including
partial carcasses, became entombed in
this frozen organie silt. About 5,000 or
6,000 years ago a slight warming of
the climate caused a small amount of
permafrost to thaw. Since then addi-
tional loess and organic silt have been
deposited and cooling of the climate
has caused the organic silt in valley
bottoms to become perennially frozen.

All of the upland loess of Quater-
nary age in the Fairbanks area is here
named the Fairbanks loess from the
nearby city of Fairbanks. Excellent
exposures occur in the placer excava-
tions in the Fairbanks D-2 quadran-
gle, especially on Gold Hill, 8 miles
west of Fairbanks, and in the center

(See explanation on facing page for lithology of units)

of sec. 8, T.1 8, R. 2 W., 9 miles
west of Fairbanks.

During Quaternary time the sedi-
ment fill of the Tanana Valley prob-
ably was also modified by alternating
periods of erosion and deposition and
the formation and destruction of per-
mafrost; however, information is not
available to permit reconstruction of a
detailed history.

GENERAL FOUNDATION
CONDITIONS

In addition to considering conven-
tional foundation problems, engineers
in this area must also consider prob-
lems caused by permafrost and intense
seasonal frost action. Foundation con-
ditions are good in the areas where
igneous rock is exposed and fair to
good on Birch Creek schist. Most of
the sediments would provide fair to
good foundation if they were in the
temperate latitudes; however, in this
area the widespread blanket of silt is
subject to intense seasonal frost ac-
tion, especially where poorly drained,
and special precautions must be taken
for construction of roads, airfields,
bridges, unheated buildings, and struc-
tures on piers or piling to prevent
frost heaving. In addition to remov-
ing the fine-grained material or im-
proving the drainage, it is locally
possible to anchor the foundation in
the underlying permafrost to over-
come the effect of frost action.

Permafrost is one of the most im-
portant factors to consider when eval-
uating foundation conditions in this
area. Permafrost, or perennially frozen
ground, is defined as soil or bedrock
in which a temperature below freezing
has existed continuously for a long

time; it is thus defined exclusively on
the basis of temperature, irrespective
of texture, degree of induration, water
content or lithologic character. The
destructive action of permafrost has
materially impeded the development
of the far northern part of the con-
tinent. Engineering structures have
been extensively damaged because the
existence and condition of the frozen
ground was not known prior to con-
struetion and the behavior of frozen
ground was little understood. Strip-
ping of the insulating vegetation cover
from the frozen ground in preparation
for construction or farming disturbs
the thermal regimen and causes thaw-
ing of permafrost. As the ground
thaws the foundations settle differen-
tially causing great damage to struc-
tures, If the type and extent of perma-
frost is known, it is possible to evaluate
the problem and determine whether
to thaw the ground prior to construe-
tion or use a more passive method and
attempt to leave the permafrost un-
disturbed and frozen so that it will
form a firm foundation.

Permafrost in the Fairbanks D-2
quadrangle is of two types: 1) contin-
uous perennially frozen silt with large
ice masses, and 2) discontinuous per-
mafrost in silt, sand, and gravel with
relatively low ice content and no large
ice masses. The perennially frozen
fine-grained sediments (Qs, Qsu, Qso,
and Qp) present many foundation
problems, but the frozen coarse-
grained sediments cause relatively lit-
tle trouble.

The Fairbanks D-2 quadrangle lies
in a major earthquake zone. In 1937
and again in 1947 severe earthquakes
shook the area. The epicenter of the

1937 earthquake was at Salcha about
25 miles southeast, and in 1947 it was
near Clear on the Alaska Railroad
about 55 miles southwest of Fair-
banks. The intensity of the 1947 quake
at the epicenter was 8+ on the Mer-
calli scale; at Fairbanks it was esti-
mated to be 7. Aftershocks were large,
reaching intensity of 5 at Fairbanks.
In addition to historie records, post-
Wisconsin fault scarps 75 miles away
on the south side of the Tanana Val-
ley indicate major seismic activity in
the last few thousand years. Knowl-
edge of past seismie activity in the
area indicates that buildings should
be designed to withstand major earth-
quake shocks,
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duces quagmire in valley bottoms. Permeability
Jow to moderate.

sheets, vertical sheets, wedges, and saucer-shaped and irregular
masses 1-50 ft diameter. Much ice arranged in polygonal net-

work. Depth to ice masses 5-25 ft. Water table below perma-

frost. Temp. permafrost av, 31-32° F.

sliding upon thawing; when drained
stable at 24:1 to 1:1. Very susceptible
to gullying.

thermokarst mounds 10-50 ft diameter and 1-10 ft high
and thermokarst pits 3-30 ft diameter and 5-20 ft deep.

D TERRAIN DRAINAGE SUSCEPTIBILITY BEARING STRENGTH EXCAVATION
GEOLOGIC ISTRaI!?‘}IT o and and PERMAFROST TO and and POSSIBLE USE
UNIT THICKNESS NATURAL SLOPES PERMEABILITY FROST ACTION SLOPE STABILITY COMPACTION
Flood plain Covers most of southern one-half of quadrangle. Surface | Flat plain with meander- | Drainage excellent and permeability high except | Depth to permafrost 2-4 ft in older parts of flood-plain and more | Silt: moderate to in- | High bearing strength when frozen;sand |Easily excavated v;rith power equipment except where peren- | Good foundgtion for structures; upper silt layer should be
alluvium layer of silt 1 to 15 ft thick. Total thickness of alluvium ing streams and complex locally in silt or where perennially frozen. Drain- |  than 4 {t on inside meander curves near river. Depth to perma- tense; sand and and gravel high when thawed, silt n.:ally frozen. Difficult to compact. Very little or no sub- removed if structure is unheated. Gravel good for sub-
(Qal) adjacent to bedrock hills 1-200 ft; up to approximately network of shallow age improves with land clearing and lowering of |  frost 25-40 {t in some cleared areas. Permafrost absent in many gravel: unsuscep- moderate to high when thawed and sidence of ground upon thawing of permafrost. grade, base course, and if crushed and screened, for road
T00 ft thick near Tanana River. swales. permafrost table. Subject to flooding. areas, esp. beneath lakes, rivers, and creeks. Active layer 2-8 tible. well drained; low when poorly drained. metal, concrete aggregate, and railroad-engine sand.
ft thick. Permafrost 5-265 ft thick. Permafrost discontinuous; Slopes may stand at 1:1 to 24:1 except Source of tremendous quantities of ground water. Surface
unfrozen lenses, layers and vertical zones. Low ground-ice in unfrozen sand. silt fair to good for agricultural soil if fertilized.
content; mostly interstitial. Water table 10-15 ft where perma-
frost is absent or deep.
Floodplain Widely distributed in a complex drainage network on flood- | Elongate, sinuous, flat- Impermeable substratum of and or- | In broad basin-like areas depth to permafrost 114-2 ft. Active | Intense High bearing strength when frozen; very |Very difficult to excavate unless t‘h'awved. -When thawed vis- | Poor for construction foundation or fill. Should be removed,
swale and plain in southern one-half of quadrangle. Thickness gen- | floored meander and ganie silt in broad basin-like depressions creates | layer 114-2 ft thick; permafrost 5-30 {t thick and continuous. low when thawed. Slopes subject to | cous sediment slides into excavation. Difficult to compact. | if possible, prior to construction. Possible source of
slough deposits erally less than 15 ft; maximum probably 30 ft. slough scars and wide poor drainage; marshy and undrained in sum- | High ground-ice content of small segregations. May be in con- sloughing and land-sliding upon thaw- Moderate subsidence of ground upon thawing of perma- clayey silt.
(Qs) shallow basin-like areas. mer. Drainage slightly better in linear scars. | tact with underlying permafrost of Qal. In sinuous linear scars ing until well or moderately drained. frost.
Some intermittent Drainage in both type areas improvesslightly to [ depth to permafrost 2-4 ft or absent. Active layer 2-4 {t thick.
streams present. moderately with land clearing and lowering of Permafrost 5-30 ft thick with high ground-ice content of small
permafrost table. Subject to flooding. aagéegatium. Water table 10-15 {t where permafrost absent
or deep.

Fairbanks Widespread on hill slopes in northern one-half of quadrangle. | Gently rolling hill-slopes | Good surface drainage. Lateral permeability poor No permafrost. Water table generally deep. Mild to unsuscep- | High bearing strength when dry and in | Easily excavated with hand tools. Difficult to compact. Source of fines, possible source of impervious fill. Good
loess Thickness ranges from 3 ft on upper hill slopes to a maxi- | and low rounded hills. | to fair; vertical permeability good. tible; locally in- | = original position; very low when wet. foundation for heated buildings if protection provided
(Qf) mum of 200 ft on middle slopes and low hill tops. Not | 0ld, slightly subdued tense if drainage Will stand in near vertical slopes. Ex- against gullying. Unsurfaced roads unstable—powdery

mapped on most hill tops and upper slopes, where it exists | parallel gullies and poor. tremely susceptible to gullying; freshly when dry; plastie and sticky when wet. Good agricultural
as a veneer less than 3 ft thick. ridges at right anxle_s to axpo_sed surfaces susceptible to wind soil if fertilized.
contours characteristic EFO8IBA. :
of most upper slopes.
Perenially on lower hill slopes and creek valley bottoms in ntly sloping allu- | Impermeable substratum of permairost, especially | Depth to permafrost 114-4 ft on lower slopes and creek valley | Intense High bearing strength when frozen or |Very difficult to excavate unless thawed; blasting moderately | Poor foundation for construction; may improve slightly near
frozen d Wzaa;?}:r;andon&half of (:uadi;:sgle. Thicknmeg ft to maxii- Vervng?mtiy andpl::lluvial in valley bottoms, creates poor drainage; marshy | bottoms; 5-20 {t near contact with Fairbanks loess (Qf). Active dry; very low when wet or thawed. | successful. When thawed viscous sediment slides into ex- [  contact with Fairbanks loess (Qf) with lowering of perma-
undifferentiated mum of 313 ft. slopes; broad alluviated and undrained in summer. Land clearing and | layer 1}4-4 ft thick. Permafrost 3 to at least 176 {t thick; pinches May stand in near vertical shallow cavation except near contact with Fairbanks loess (Qf) or frost table. Source of fines; possible source of impervious
silt, creek valley bottoms lowering of permafrost table improves drainage | out upslopes; continuous except under lakes and near contact cuts near contact with Fairbanks loess | on low hills. Difficult to compact. Great differential ground | fill. Poor to fair for agriculture if fertilized.
(Qsu) with small lakes. near contact with Fairbanks loess (Qf); pro- | with Fairbanks loess (Qf). Ground-ice abundant as horizontal (Qf). Subject to sloughing and land- | subsidence upon thawing of permafrost; formation of

Moderate to intense.

(Is) lower left limit of O’Conner Creek; 4) lower left limit of
Moose Creek. Thickness at least 100 ft.

sides.

slopes.

Silt composing | Four areas: 1) see. 5, T. 1S., R. 1 E.; 2) sees. 1, 2, T. 1 8., | Gentlyslopingalluvialfans | Surface and subsurface drainage generally fair to | Depth to permafrost 3-25 {t. Active layer 3-4 ft thick. Permafrost High bearing strength when frozen or |Can be excavated with hand tools or light power equipment | Good foundation for heated structures. Unsurfaced roads
fans over R.2 W.;3)sec. 15, T. 1S, R. 2 W.; 4) sec. 32, T. 1 S., | from loess-covered hills good, eapednilyegltee‘ll,and cle;ll]-iing ﬁlowaring 2-30 ft guk m%} in eont?ct with u‘::dglﬁff W ;igi; dry; low when wet or thawed unless | except wher:i perenniallydfmzen. Difficult t,ommmpacfi: un:t-a(l;l;zogpovajgzlr:' ur‘:lmﬂdizm and sticky when
;i "5 W. Thi ; 30 1t lying B f table. Permeability moderate. Discontinuous. Ground-ice con w to moderate, ined. Subject to sloughing and | Little to moderate bsidence upon ing of | wet. agri soi ilized.
ﬂﬁ?“: plain R ckness: trace to probably t. :ﬁg 31:%. ng flond plain of permafrost { interstitial. Water table 15-30 {t where permafrost absent or md:].ldiﬂg whég ﬂmw:g‘ ,n“(f tl:;.. p;rmegfr'ogt, R kY oo A
(-Q" sfium) deep. drained; when drained stable at 24:1
to 1:1. Susceptible to gullying.
Perennially Four areas: 1) secs. 32, 33, 34,35, T. 1 N,, R. 1 W; 2) sec. 23, | Flat fans with small steep- | Impermeable substratum of permafrost and or- ‘Depth to permafrost 114-3 ft. Active layer 114-3 ft thick. Perma- | Intense High bearing strength when frozen; very | Very difficult to excavate unless thawed; blasting only mod- | Very poor foundation for construction of any sort. Poor for
frozen T.1N, R.2W.;3)sec. 18, T. 1 N., R.1W.; 4) secs. 4, 8, sided cave-in-lakes and ganic soil creates very poor drainage; marshy | frost at least 100 ft thick; continuous except perhaps under low when thawed. Slopes in cuts sub- erately successful. When thawed viscous sediment slides agriculture. Good for mosquito studies!!!
organie silt 9, T.1 N., R. 1 W. Thickness: 50 to more than 100 ft. a pattern of trenches 1-4 and undrained in summer. Land clearing | lakes, Ground-ice very abundant as small segregations and ject to sloughing and landsliding upon | into excavation. Difficult to compact. Great differential
{Qso) ft deep and 2-5 ft wide duces summer quagmire. Permeability poor. large polygonal ice masses 114-10 ft beneath surface. Water thawing. subsidence of ground upon thawing of permafrost.
in a polygonal network. - table below permafrost.
Perennially Three small areas in secs. 32 and 33, T. 1 N., R. 1 W. Thick- | Flat oval-shaped peat- Imper_meable substratum of permafrost m_1d or- | Depth to permafrost 114-3 ft. Active layer 114-8 ft thick. Perma- | Intense High bearing strength when frozen; very | Very difficult to excavate unless thawed; blasting only mod- | Very poor foundation for construction of any sort. Poor for
frozen peat ness more than 20 ft. filled lake basins. ganic material creates very poor drainage; frost more than 20 ft thick; continuous except perhaps under low when thawed. Slopes in cuts sub- erately successful. When thawed viscous sediment slides agriculture. Good source of raw peat in thawed areas; exca-
(Qp) marahy and undrained in summer. Land clear- | lakes. Ground-ice very abundant as small segregations. Water jeet to sloughing and landsliding upon into excavation. Difficult to compact. Great subsidence of vation pits generally need dewatering for peat extraction.
ing produces summer quagmire. Permeability | table below permafrost. thawing. ground upon thawing of permafrost.
poor.
Creek gravel | Exposed as placer mine dredge tailings on upper Goldstream | Steep imbricate parabolic | Material loose, porous, and slightly compacted. Locally perennially frozen. Low ground-ice content. Unsusceptible High bearing strength. Slopes generally | Easily excavated by power tools. Relatively easily compacted. | Good foundation for any structure if tailing piles leveled.
a ((rngd)i (c}ﬁ m('l:l gibut.nréias, kGol;:i) Hill, E;ita' CﬁﬁédCripplg symnimtrieal grhavel pil;as ;!:xeeﬂent h;reainage and permeability except stable at 1:1. Good for subgrade, b:ﬂast. ri:rialp, pervi%u'; fill, and if
neluding , and Sheep Creek. Borings indicate buried grav forming rough terrain ocally w perennially frozen. crushed and screened, good for base course aggregate.
tailings) under Qsu in most drainage ways in northern one-half of with some undrained - e
quadrangle. Thickness: 3 to 250 ft. depressions.
Basalt Three small areas: secs. 3, 4, 14, T. 1 8., R. 1 E. Maximum | Moderate to steep slopes. | Good surface drainage. Well-developed joints re- | No permafrost. Locally mildly sus- | High bearing strength. Steep stable | Pillow lavas easily excavated with power tools; little or no | Pillow lavas excellent for subgrade, base course, or pervious
(Th) thickness probably 200 ft. sult in low to fair permeability. ceptible when slopes. blasting necessary. Columnar basalt requires blasting. fill without crushing. Good for road metal and concrete
weathered. Difficult to compact. aggregate if crushed. Columnar lava may require crushing
for most uses.
Altered dike | Small isolated deposits at extreme northern edge of quad- | Gently rolling topography. | Good surface drainage. Low permeability. Possible local permafrost. Unsusceptible High bearing streng'th. Steep stable | Weathered material easily excavated with power tools; | Minor source for road base course material and road metal
léggl}: &al;gi:k and sec. 3, T. 1 N., R. 1 E. Probably less than 10 slopes. non-weathered requires blasting. Difficult to compact. without crushing. '

Granite One small elongate area sec. 3, T. 1 N., R. 2 W. Thickness |Forms rounded ridges and | Good surface drainage. Low permeability. No permafrost. Unsusceptible High bearing strength. Steep stable | Weathered material easily excavated with power tools; | Weathered part good for base course, road metal, and
(gr) at least 500 ft. hill tops. slopes. non-weathered requires blasting. Difficult to compact. concrete aggregate without crushing. Fresh rock good

for rip rap or pervious fill.

Quartz diorite | Comprises most of Approach Hill sec. 9, T. 1 8., R. 1 E. |Forms rounded ridges and | Good surface drainage. Low permeability No permafrost Unsusceptible High bearing strength. Steep stable | Weathered material easil ;

= = 2 : g . y excavated with power tools; | Weathered for base course, road metal, and
(aqd) Thickness at least 100 ft. hi]_l tops. Steep slopes slopes. non-weathered requires blasting. Difficult to compact. concrete agmapm gov‘;dwithornt erushing. Fresh rock good

adjacent to Qal. for rip rap or pervious fill.

Birch Creek Exposed on steep faces; also mapped on hill tops and steep | Rounded gently rolling | Surface drainage good to excellent. Joints, faults, | No permafrost except locally under Qsu and Qg in valley bottoms | Locally moderately | High bearing strength in gneissic facies; | Schistose facies easily excavated with power tools with only | Gneissic facies good for ri d ballast, d coarse
schist slopes in northern two-thirds of quadrangle where a veneer topography.Steepslopes fracture cleavage, and foliation result in poor to or on north-facing slopes. Low ground-ice content. Water table susceptible in stands in vertical cuts. Schistose facies little to moderate blasting; gneisuicp?adés requires addi): l:\ggre'iga:e; if mmhedl.- :&;af}:nraﬁase acoatfr;ef ?md road
(p€bc) of less than 3 ft of loess is present. Probably underlies sur- | adjacent to Qal. fair permeability. Upper weathered layer 1 to deep. weathered rock. high bearing strength if horizontal or | tional blasting. Resistant layers more easily excavated | metal; oaly fair for concrete aggregate. Schistose facies

ficial deposits in nearly all the quadrangle. Thickness at more than 50 ft thick has low permeability. vertical; dipping beds moderate bear- where interbedded with schistose rock. Difficult to mod- fair for base course material without crushing; breaks
least 2000 ft. ing strength. Sqaoeptible toslidingand | erately difficult to compact. down to silt by traffic and frost action.
slumping along joint, cleavage, and foli-
ation planes, esp. sericite-laden planes,
Limestone Four small deposits: 1 and 2) sec. 36, T. 2 N., R. 1 W.; 3) |Steep slopes along valley | Good surface drainage. Lower permeability. No permafrost. Unsusceptible High bearing strength. Steep stable | Blasting and power tools necessary. Difficult to compact. Good for foundations and fill and if crushed, concrete

aggregate; for agriculture if finely ground. Estimate at
least 100 tons present.

ANALYSIS OF SAMPLES FOR FAIRBANKS (D-2) QUADRANGLE, ALASKA

SAMPLE DESCRIPTION OF MATERIAL LABORATORY TESTS:!
Location g (A—abundant, N—numerous, F—few) MECHANICAL ANALYSIS PROPERTIES MOISTURE CONTENT
g - . Unit weight
g g =3 = g g -g ) ig g @ @ 3 Ib/cu ftg - 2 g > Unfrozen — Frozen
Sl g gl 2 [ T | % MEE B MEHE o| 2|5 Percent smaller than size units in millimeters 5o | Bt | Bt | 2. | Bl £ £ - =
CHHEE FIER R E e R Las] oss] oAt oxnd ourd 5 |58z 58z | i % 58(998| T | 4. | 5y [soer | Dot [gooemm [ mmer | Eeemm | oot [ Dueet
3| & X |~ a8 | & SEEEEEHE ARG EEREE il 4 otk e e M a8 EEE ﬁ-gé‘ &8 g £3 éi 358 J | & éa il I S e i il ol W
A|1S| 1W| 6|NE | SW | 7-2147 | Qf (See inset block for sample A)
B|1S| 2W| 5|SW | NE | 9- 249 | Qsu F N|F|F|F[N|F|A|F| |F| |F 100 | 100 | 100 | 100 [90 |72 |38 (+)
C|18| 1W| 1|NW| NE | 8 547 | Qf F|F|F|F| |A|F|F|F|F|F|A F| |F 100 | 100 [ 100 | 100 [96 |89 |40 8 (s)
D|[18| 1IE| 14 |SW | SW | 8- 247 | Qf F| |F|F|N|F|F|F|N|F|A|F|[F|F[F|F 100 | 100 | 100 | 100 [96 [s2 |39 4 (s)
E|[2N| 1E| 35(SW | SW | 9-2249 | Qf F|F|F|F|N|F|F|F|N|F|A|F|F|F| |F 100 [ 100 [ 100 | 100 [98 |98 |41 6 (1)
F|1S| 2W| 1|NE | SW |10-10-55 | Qf Loess 932 | 820 | 445 [19.0 (¢) 2.81 | 105.9 [ 1200 | 8.78 275 | *22.6 | *5.2 18.0 21t No permafrost 17.29 14t 1-24-56
7 G|1S| 2W| 12| NW| NE |10-11-55 | Qsf Silt 98.46 | 91.5 | 480 |120 (v) 2.45 | 103.6 | 109.4 | 9.4 241 | 019.4 | *4.7 25.90 31t 6in ND ND 30.81 11t 1-24-56
§ EI[ IN| 1W| 31 | NW| SE | 10-18-55 | Qsu Silt 95.30 | 92.0 | 56.0 [225 (1) 2.34 | 108.0 297 | %23.0 | °6.7 17.0 2t 6 in ,g;g ,}3{2_ 36.24 11t 1-24-56
: IN| 1W| 32 |SW | SE |10-14-55 | Qp Peat ND [ ND ND ND [ ND | o000 | 641.00 11t5in 826.00 21t 1in 1176.00 11t 1-24-56
. 18| 1IW| 5|NE | SE |10-11-55 | Qal River silt 92.73 2.50 | 89.8 | 1012 | 8.87 25.6 0.00| 0.00 ND ND ND ND ND ND '
IN| 1W| 34 | SW | NW | 10- 455 | Qp Peat 4 |ND | ND| ND | ND ND | ND| ND | 8040 11t 6in ND ND ND ND
L 12 1W| 35| NE | NE | 10-14-55 | Qso Organic silt 95.3 | 80.0 | 60.2 | 44.0 0.35 | 22.0 Organic content (loss by ignition) 54.08 % 274.5 11t 141.0 11t 8in 315.0 11t 1-24-56
M IW| 36 | NW | NW | 10-11-55 | Qsu Silt 99.1 [ 910 | 656 |17.0 (¢) 2.00| 85.2 343 | *26.8 |* 7.5 42.6 11t 93.9 11t 6in 56.32 10 in 1-24-56
N |[IN| 1W| 36 | NE | NW |10-11-55 | Qf Loess 98.6 | 73.5 | 36.0 |13.0 () 2.60 | 102.0 | 104.7 | 9.7 v247 | *229 |* 1.8 11.4 21t 6in | No permafrost | No permafrost 16.28 11 in 1-24-56
0|18 | 1W| 15 [SW | NE |10-10-55 | Qs Organic silt 99.6 | 98.0 | 76.0 |[18.8 (s) 170 | 846 972 | 87 460 | °34.2 [*128 52.5 1ft6in 61.0 31t 74.00 11t 1in 1-24-56
| Percent smaller than size units in millimeters Heavy-mineral analysis of sample A0
63.50 | 38.10 | 25.40/19.05 [ 12.70 | 9.39 | 4.70 | 1.65 | 0.417| 0.175| 0.074 Mineral Numerieal frequency FOOTNOTES
P |18 | 1W| 5|NE | SE [10-11-55 | Qal | River gravel; quartz 50%, gneiss 25%, schist 6%, chert 6%, slate | Before| 91.1 | 849 | 740 |60.2 |468 |352 [300 |240 | 75 | 66 | 263| 1091|1247 [ 88 |ND | ND | 1.32 L ‘All laboratory tests, unless otherwise indicated, by the Fairbanks Dis-
5%, diorite g'ily:': others 5%_ crush ’ ; L Opaque minerals 37.0 trict of the Alaska Road Commission, Department of the Interior.
zlQen|1w]|36|sE [ SE [10-11-55 | Is | Fine-to coarse-grained white limestonet. 100 |100 |98, ' i 103 *Arisiyose by Marte L. Lindberg, U.S. Geologiexl Sutvey, Washington,
E s : : 86 |862 |51.0 |21.5 |10.5 5.8 4.5 3.1 |'2.87 ND | ND 23.8 Hornblende 10.1 D.C. Much-altered grains of low index assumed to be alter:i
R[IN|1 1|SE | SW |10-11-56 | Qg Gravel; schist 45%, quartz 29 %, gneiss 26%. 100 94.7 | 90.7 [769 [56.7 |299 |[149 | 57 37 |23 |257|187.7 |1425 |96 | 99.0 | 112.0 | 1.17| 38 EG‘"pid":{e g-g feldspar.
s |IN|1E [ 18 [swW | SE [10-11-55 [pbc | Blocky, compact sericitic schist, light gray with iron staining. 100 [100.0 | 86.0 | 71.39 | 60.32 | 47.43 | 33.08 |21.64 | 10.54 | 7.28 | 455 | 233 ND | ND | ND | 89.0 [ 106.0 38.75 Unknown fragments 6.0 *Moisture content by R. A. Paige, U.S. Geological Survey, Fairbanks,
= Ll Clinozoisite 3.8 Alaska
Elr |18 [1w| 1[NE i A ]
< SW |10-10-556 |pCbc | Black, micaceous slaty schist to slate. 100 | 969 [ 958 [845 [70.7 |60.8 [395 [239 [101 [720 [ 50 |243| ND [ ND |ND [972 |1140 | 1.14 [ 3460 Aufite 3.1 ‘Analyses by Permafrost Division, St. Paul Office, Corps of Engi-
@lufis|[1w[2s[sE [SE [10-11-55 | Qal | River gravel Before [100 | 95.4 810 | 658 505 |329 |27.0 |244 | 99 | 67 | 266 foz.s | 126.0 216 | Toromaline 25 A b Aty CUEbAnR Alaska. o
3 V|1S |1E | 4|SE | SW |10-10-55 | Tb | Basalt, intersertal livine, labr: = g“ i ?‘g Bodniae, T . A .
asalt, texture; olivine, adorite, , iron, cal- H X i i ) § s ircon : : i
g gkt rcesial Nt B, dtnnion pyroxene, iron, cal 100 | 98.5 | 724 562 |426 243 212 | 76 | 61 |51 |261| ND| ND |[ND |920 |101.0 | 2.38 | 20.0 %pa-tlm é‘? :An;rx,r:? 1'-?35: Frost EAﬂ'eu;s Laboratory, Corps of Engineers, U.S.
tile [ banks, lukﬂo
®|W|[18 |1E | 9 [SW | SW [10-10-55 | qd | Dark-colored, medium-grained, granodiorite, quartz, microcline, | 100 | 95.0 | 70.8 [55.4 |42 20.1 : 2 Enstatite 0.2 iversi
3 :?émgl“:’ Jhea-guind, ERa e, @ ficts, miceodling 5 22.0 83 |63 |[48 [254| ND | ND |ND |91.0 | 49.5 | 2.40 | 244 Tusarie o ‘M;islture mg:;eﬁtagfi o?ﬁﬂi 813'. g‘ai?ﬁaﬂﬁ‘,’?\ﬁ{: :r Alaska. Samples
e — - - Separation made with acetylene tetrabromide; *Chemical anal by Henton & Wickstrom: Ca0—34.09%; MgO—
X |18 | 1E [14|SW | NW |10-10-55 | Tb Ba:iaét, :gacﬁ cggw labradorite, plagioclase, pyroxene, iron, eal- | 100 | 93.0 | 74.6 | 53.2 | 45.6 250 |165 | 97 [ 79 |65 |247| ND | ND |ND |90.0 [109.2 | 236 [ 19.0 permanent mount made in Canada balsam; 16.67 %; CO{T&KW%: 8i0.—6.14%; ALO; and Feﬂ%—“-gg)%-
s gfmgl’ym?oﬁggﬁ mtﬁn;%bi%’;j #Determination by W. F. Attwood, Terr. Dept. of Mines.
All isotropic grains listed as garnet. 10Analysis by T. L. Péwé, U.8. Geological Survey, Fairbanks, Alaska.
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Qf

Muao‘in.
sill on upper
sorted, less than 10

locally

Fairbanks loess

slopes and hilltops, Well
cont. elay; grains % . Massive, ho
, consis{ mostly of quariz, feldspar, soli ; well
and mica; locally eemented by i ide;
caleareons. Color

EXPLANATION

A blanket of sediments of Quaternary age a few inches to several hun-
dred feet thick covers nearly all the quadrangle. These sediments are
not shown on the map where less than 3 feet thick.

SEDIMENTARY ROCKS

YUKON—=TANANA UPLAND

idaled eolian

ron

Perennially frozen silt
Silt, undifferentialed, Qsu; consists of eolian sili
refrans from hills to slopes and
HEOUS, WNCOH-

il sorted, lese than 10 percent

oride; clay. Grawne angular, consisting mosily of
to tan-gray
when_ dry, brmqu‘w‘hn wel. Laclnﬂy mot-

quartz, fe , and mica; locally cemended b
tron ozide. Deposil containg organic mal.a'l'af,

“vq.n'

APPROTIMATE MEAN
DECLINATION, 1988

oldstream Creek

(FAIRBANKS C-2)

Seale 1: 63360
Y 0 1

Contour interval 50 feet

Dotted lines represent Hl-hhrvﬂwmm

Datum is mean sea

FARMERS LOOP ROAD

3 Miles

Qs

Qs Qal Qs Qs Qal

o
Geology mapped by Troy L. Péwé, assisted by E. ?""o

Shelby King, Jr. (1947), Ansel M. Gooding (1948), v,
Donald R. Loftus (1948), George Herman (1949), i

Ernest W. Marshall (1949), David D. Smith (1954) 37
and Russell A. Paige (1955). Flood-plain swale and
slough deposits, (Qs), plotted from aerial photo-

graphs by D. D. Smith, 1954,

F

Tanana River
§

§

|l|‘1lllll|l!l}|rlli>‘-

Sea level

Sea Level

i

Permafrost (diagrammatic)

Permafrost with large ground-ice masses

SELECTED SUBSURFACE DATA

(Number of item below refers to number by small
circle on map.)

. 0-5 ft loess. No bedrock encountered.
. 0-90 [t silt, 90-143 ft creek gravel. Gravel unfrozen.
. 0-108 ft silt, 108-179 ft creek gravel. Gravel
un .
0-11 ftsilt, 11-438 ft creek gravel. Permafroat 2-48 ft.
. 0-46 ft silt, 46-80 ft creek gravel. Gravel unfrozen.
. 0-41 ftsilt, 41-63 It creek gravel. Permafrost 2-63 ft.
. 0-16 It silt, 16-33 It creek gravel. Permafrost 2-38 ft.
. 0-29 ftsilt, 29-T1 ft creek gravel. Permafrost 2-71 ft.
. 0-17 ftsilt, 17-T1 ft creek gravel. Permafrost 2-71 ft.
. 0-28 [t silt, 28-40 ft creek gravel. Permafrost 2-42
ft. Bedrock at 40 ft.
. 0-20 fsilt, 20-48 ft creek gravel, Permafrost 2-48 ft,
«12. 0-18 ftsilt, 18-58 {t creek gravel. Permafrost 2-58 ft.
«13. 0-17 ftsilt, 17-68 ft creek gravel. Permafrost 2-68 {t.
14. 0-8.5 ft loess. Schist at 3.5 ft.
15. 0-2.5 {t loess. Schist at 2.5 {t.
«16. 0-8 ft silt, 8-16 ft creek gravel. Bedrock at 16 ft,
Permafrost 2-20 ft.
«17. 0-48 ft silt, 48-58 ft creek gravel. Bedrock at 58 ft.
Permafrost 2-58 [t.
«18. 0-54 ft silt, 54-90 ft creek gravel. Bedrock at 90 ft.
Permafrost 2-84 ft.
19. 0-67 ftsilt, 67-84 ft creek gravel. Permafrost 2-84 ft.

. . - . .
b
- SDw-amo e CO b b=

SECTION ALONG LINE A-A’

Vertical exaggeration 4X

GEOLOGIC MAP

OF THE

FAIRBANKS (D-2) QUADRANGLE, ALASKA

20, 0-10 ft silt, 10-81 {t creek gravel. Bedrock at 31 ft.
21, 0-18 ft silt, 13-31 ft creek gravel, Bedrock at 31 ft.
Permafrost present.
«22, 0-17 ft4ilt, 17-19 it creek gravel. Permafrost 2-19 ft.
« 28, 0-15 ft silt, 15-24 ft creek gravel. Bedrock at 24 ft.
Permafrost 2-24 it.
« 24. 0-14 ftsilt, 14-27 ft creek gravel. Permafrost 2-27 ft.
« 25. 0-16 ftgilt, 16-22 It creek gravel. Bedrock at 22 ft.
Permafrost 2-24 ft.
« 26. 0-0.5 ft loess, 0.5-8 ft weathered granite.
« 27. 0-19 ft organic silt, 19-93 ft creek gravel. Bedrock
at 93 ft. Permafrost 2-96 ft.
« 28. 0-22 ft organie silt, 22-90 ft creek gravel. Bedrock
at 90 ft. Permafrost 2-90 ft.
»29. 0-9 ft organic silt, 9-89 ft creek gravel. Bedrock at
B9 ft. Permafrost 2-91 ft.
80. 0-8 ft silt, 6-15 ft creek gravel.
« 31, 0-2 ft silt, 2-24 ft creek gravel. Bedrock at 24 ft.
Permafrost 2-24 ft.
32, 0-74 ft silt, 74-114 ft creek gravel. Permafrost
18-74 ft,
33. 0-26 ft silt, 26-84 ft fractured bedrock. Bedrock at
33 ft. Permafrost 3-16 ft; 36-43 ft.
+ 84. 0-86{tsilt, 86-92 ftcreek gravel. Permafrost 11-86 ft.
«35. 0-41 ft silt, 41-90 ft creek gravel. Bedrock at 90 ft.
Permafrost 2-102 {t.
86. 0-7 ft silt, 7-36 ft creek gravel, Bedrock at 36 ft.
Permafrost 2-86 ft.

«37.

By
Troy L. Péwé
1958

0-47 ftgilt, 47-82 {t creek gravel. Permafrost 2-82 ft.

38, 0-38ftsilt, 38-65 1t creek gravel. Permafrost present.
39, 0-8 ftsilt, 8-59 ft creek gravel. Permafrost present.
40. 0-2.5 ft loess. Schist at 2.5 ft.

=41,
42,
43.
a4,
45.
46,
47.
48.
49,
50.
51.
62.

0-37 it organic silt, 37-141 ft creek gravel. Bedrock
at 141 ft. Permafrost 2-151 ft.

0-62 {t organic silt, 62-157 ft creek gravel. Perma-
frost 25-137 ft.

0-122 ft organic silt, 122-260 ft creek gravel. Bed-
rock at 260 ft. Permafrost 4-98 ft.

0-57 ft silt, 57-127 ft ereek gravel. Bedrock at 127
{t. Permafrost 10-57 ft.

0-66 ft silt, 66-100 ft creek gravel. Bedrock at 100
ft. Permafrost 41-60 [t.

0-108 ft silt, 108-164 ft creek gravel. Bedrock at
164 ft. Permafrost 43-99 ft.

0-68 ft silt, 68-94 ft creek gravel. Bedrock at 94 ft.
Permafrost 8-68 ft.

0-84 ft silt, 84-8322 {t ereek gravel. Bedrock at 822
{t. Permafrost 15-62 ft; 76-86 ft.

0-166 ft silt, 156-187 ft creek gravel. Bedrock at
187 ft. Permafrost 17-77 ft.

0-188 1t silt, 188-368 it creek gravel. Bedrock at
368 ft. Permafrost 2-126 ft.

0-187 ft silt, 187-283 ft creek gravel. Bedrock at
233 ft. Permafrost 21-90 ft.

0-104 ft silt, 104-150 ft creek gravel. Bedrock at
150 ft. Permafrost 13-70 ft.

53a 0-26 It loess, 26-85 ft weathered schist. 35-240 ft

«54.
«B65.
«56.
«57.
58.
59.
60.
«61.
«62.
«63.
<64,
65.
«66.

schist. No permafrost.

0-40 ft silt, 40-152 {t creek gravel. Bedrock at 152
ft. Permafrost 2-152 ft.

0-60 It silt, 50-186 ft creek gravel. Bedrock at 136
ft. Permafrost 2-144 ft.

0-44 It silt, 44-119 ft creek gravel. Bedrock at 119
ft. Permafrost 2-128 ft.

0-60 ft silt, 60-108 ft creek gravel. Permafrost
0-108 ft.

0-561 ft silt, 51-120 ft creek gravel. Permalrost
2-120 ft.

0-104 ft silt, 104-193 ft creek gravel. Bedrock at
193 {t. Permafrost 2-198 [t.

0-55 1t silt, 55-161 {t creek gravel. Bedrock at 161
ft. Permafrost 2-167 ft.

0-46 ft silt, 46-159 {t creek gravel. Bedrock at 159
ft. Permafrost 2-166 ft.

0-113 ft silt, 113-181 ft creek gravel. Bedrock at
131 ft. Permafrost 2-134 ft.

0-77 ft silt, 77-100 ft creek gravel. Bedrock at 100
ft. Permafrost 2-111 ft.

0-108 ft silt, 108-187 it creek gravel. Bedrock at
187 ft. Permafrost 2-139 ft.

0-54 ft silt, 54-1p0 ft creek gravel. Bedrock at 100
ft. Permafrost 2-109 ft.

0-106 ft silt, 106-111 ft creek gravel. Bedrock at
111 ft. Permafrost 2-114 ft.

«B7.
.sau
.89-

«T70.
«71.

«T2.

0-57 ft silt, 57-64 ft creek gravel. Bedrock at 64 {t.
Permafrost 2-67 {t.

0-13 ft silt, 18-37 ft creek gravel. Bedrock at 47 ft.
Permafrost 2-87 ft.

0-99 ft silt, 99-111 {t creek gravel, Bedrock at 111
ft. Permafrost 2-119 ft,

0-59 ft silt. Bedrock at 59 [t. Permafrost 2-T0 ft.
0-57 ft silt, 57-112 ft creek gravel. Bedrock at 112
ft. Permafrost 2-115 ft.

0-66 ft silt, 66-70 ft creek gravel. Bedroek at 70 ft,
Permafroat 2-74 ft.

78. 0-3 {t loess. Schist at 3 ft.

«T4.
«T5.
« 6.
1.
78.
79.

0-40 ft silt, 40-50 ft creek gravel. Bedrock at 50 ft,
Permafrost 2-62 ft.

0-70 ft silt, 70-78 {t fractured rock. Bedrock at 74
ft. Permafrost 2-74 ft.

0-182 ft silt, 132-158 ft creek gravel. Bedrock at 158
ft. Permafrost 3-132 ft.

0-111 ft silt, 111-118 ft creek gravel. Bedrock at
118 ft. Permafrost 7-109 ft.

0-180 ft silt, 180-434 ft creek gravel. No bedrock
encountered, Permafrost. 10-85 ft.

0-82 ft silt, 82-290 ft creek gravel. Bedrock at 290
ft. Permafrost 2-129 ft.

. 0-80 ft loess, 60-86 {t schist. No permafrost.
B1.

0-137 {t silt, 187-167 [t slaty schist. Permafrost
15-187 ft.

82.
83.

. 0-55 It loess, 55-185 ft schist. No permafrost,
. 0-258 1t organic silt. No bedrock encountered.

&

87,
88.

28

91.

0-86 1t loess, 86-90 ft weathered bedrock. 90-103
ft bedrock. No permafrost.

0-65 ft loess, 65-85 ft graphitic schist. No perma-
frost.

Permalrost 2-120 ft,

. 0-15 silt, {t 15-169{t organic silt,169-176 it fractured

schist. 176-245 {t organic silt and schist fragments.
Permafrost 22-95 {t. Bedrock not encountered.
0-22 ft silt, 22-75 ft organic silt, 75-128 {t weathered
bedrock. 128-186 ft black slate. Permafrost 25-65 ft.
0-40 ft loess, 40-53 ft organic silt, 53-97 ft mica
schist. 97-108 ft quartz schist. No permafrost.

. 0-26 ft loess, 26-126 ft schist. No permafrost,
. 0-15 ft silt, 15-146 ft organic silt, 146-209 ft organic

silt with schist fragments, 209-228 ft schist and
quartz. Permafrost 3-101 ft.

0-36.5 ft loess, 86.5-125 ft organie silt, 125-183 {t
tan silt, 183-184 {t schist, No permalrost.

. 0-2.5 {t loess, schist at 2.5 ft.
93.

0-242 ft silt, 242-298 ft silt and rock frugments,
298-840 ft schist. No permafrost.

. 0-132 ft silt, 132-160 ft schist. Permafrost 19-60 ft.
95.

96.
97.

0-113 1t silt, 113-126 v creek gravel. Permalrost
5-113 ft.

0-168 ft silt. Permairost 2-168 ft,

0-268 1t silt, 268 L bedrock? Permafrost 2-176 ft.

ted by iron 0 car
material. Conlains three white voleanicash
beds 14 inch to 6 inchea thick.

pecially in valley bottoms. Color, buff to
brown {o gray; !ocal!y mollled by organic matter
and iron staining. Containg
ground dce.

Silt composing allugial fans over flood-plain allu-
vium, Qs!; small organic conteni; no large
masgses of ground ice.

Organic silt, Qso; unconsolidated; incorporates
much organie material, botk plant and animal;
well sorled, less Lhan 20 percent clay; color,
brown lo grayish black, locally mottled by de-
composed eegelalion; numerous large masses of
ground ice. Conlaing large oval-shaped areas of
perennially frozen peal, Qp, with high ice con-
tent; composed of dense undecomposed plani

r g mostly of Sphagnum mogees;
color brown to black.

UNCONFORMITY

rge masses of

Qe

Reworked creek

Basalt
Dark-gray and black or brownish olivine basalt; closely jointed
columnar structure.

vel
As mapped, gravel is placer-mine dredge tailings. g!:im:trbed avel, shown on accom-

of excavations. Undis-

panying cross section, 1§ buried, where ﬁoud in

turbed gravel consists of wﬂ-ﬂralwtoym and lenses of poorly sorted, angular to

subrounded, auriferous, sandy ereek gravel; color buff

ing; cobbles as much as 24 inches in di A
1si. Locally perennially frozen.

o brown with much iron stain-
posed tly of quartz, gneiss, and

IGNEOUS AND METAMORPHIC ROCKS

-

deeply weathered. Local pillow or
Palaponite present in pillow laras.

=

Altered dike rock

Gray (o yellowish-brown, porphyritic, medium

ined granitic
rock com, mainly of quariz ond !;ﬁ:par. F;_Iw'

weathered.

TANANA LOWLAND

o\

QUATERNARY

Qa L,’ Qs

Pz L ST

Flood-plain alluvium

Well-stratified layers and lenses of unconsoli-
daled gray eilt, sand, and rounded river
gravel; gravel consizta mostly of quartz and
gneiss and ranges from Y4 tneh (o ¥ inches
in_diameter. Iy ennially frozen
with low ice content. Conlaing swale and
slough ils, Qs, consisling of poorly
atralified and layers of unconsoli-
daled siream-laid sill and silly sand;
Jairly well-gorted with 10 to 30 percent
clay; grains angular and subrounded, con-
gisting moxtly of quarts, mica, and feld-
spar; conlaing organic al. .
brown to grayish blue, moitled with ear-
bonaceous malerial and tron astaining,
Perennially frozen, with moderate to high
ice conlend.

TERTIARY

Granite
e T i e e Eoncin
grai gran m ine uly.
weathered to depths of 1 o more than 15 feel. y

MESOZOIC

" " Quartz diorite ,
Gray , brown on weathered surfoce; medium-
mi:;d !:yﬁh::rimmmkk rock. Weathers :pk:roin{dﬂy. e J

Birch Creek schist
Gray to brownish graphite, quariz-calcite and quaris-mica
schist, amphibolile, quarlzite, slate, and gneiss, pCbe, seamed
mmu ‘ht:lr;?"' Onﬂnd bedding largely oblilerated.
y weal to depths of more than 50 feel. Conlaing
local poda of coarse-grained while limestone, Is. J

PRECAMBRIAN

/-——h-..,_‘_‘ >

, Contact

Daihid akire

or I i, or iuferred .

f&s
Fault, showing dip

Probable fault, concealed

U, upthrown side; D, downthrown side.

~&8
Strike and dip of major foliation

BT
Strike and dip of parallel beds and foliation

<
Rock quarry

*
Gravel pit

©)]
Peat pit

3
Placer mine

5
Lode mine (inactive)

k:
Spring
'
Road icing (aufeis)

@
Subsurface-temperature-recording site

‘C
Sample site
B40
Site of subsurface data

rig
Fossil loeality
Quaiernary vertebrates.

98, 0-108 ft silt, creek gravel at 108 ft. Permafrost 141. 0-124 ft loess, 124-151 ft creek gravel. Bedrock at
2-108 ft. 151 ft. No permafrost,
99. 0-180 ft loess, 180-199 ft schist. No permafrost. 142. 0-129 {t silt, 129-206 ft creek gravel. Bedrock at
100. 0-195 ft weathered schist with yellow clay, 195« 206 ft. Permafrost 8-102 ft.
200 ft hard schist. ) 143. 0-0.5 ft loess, 0.5-258 ft schist, 258-271 {t blocky
101. 0-2656 ft organic silt, 265-280 R weathered schist schist, 271-281 ft schist and quartz. No permafrost.
and yellow clay, 280-286 ft schist and quartz. 144. 0-175 ft silt, 175-205 ft creek gravel. Bedrock at
Perma frost 2-110 ft. 205 ft. Permairost 8-13 ft; 19-89 ft.
102. 0-267 ft organic silt, 267-270 [t creek gravel. Bed- 145. 0-85 It silt, 35-99 [t creek gravel and sand, 99-168
rock ';' 270 ft. Permatrost 4-90 ft. { ft silt, sand and gravel. No bedrock encountered.
108. 0-818 {t arganic silt. Permafrost 2-100 ft. 2-165 ft alternating layers of talik (unfrozen
104. 0-150 ft organic silt. Permalrost 4-120 ft. o) A8 PATATONE.
195, S4018 low, 40155 fo Traumel b st apd ancte: 146. 0-28 ft silt, 26-106 ft river gravel. Bedrock at 106

No permafrost. : ft. Permafrost 35-39 ft
106, 0-60 {t loess, 60-160 ft {ractured schist. No perma- 147. 0-25 ft loess, 26-74 It weathered bedrock. Td-104

frost. L
107. 0-10 ft loess, 10-220 {t schist. No permafrost. ft schist. No permafrost.

108. 0-70 It loess, 70-88 ft weathered igneous rock. No 148, 0-42 {t silt, 42-185 ft river gravel. Bedrock at 185
: brat ft. Permafrost 21-48 ft,

109. 0-98 ft silt, 98-118 fv creek gravel. Bedrock at 118 149, 0-27 ft silt, 27-114 ft river gravel. No bedrock en-
ft. No permufrost. countered. Permafront 27-83 {t.

110, 0-125 ft organie silt, 125-170 ft ereek gravel. Bed- 150. 0-97 ft sand and gravel. No bedrock encountered.
rock at 170 {t. Permairost 18-84 ft. No permafrost.

111. 0-88 ft silt, 88-128 ft creek gravel. Bedrock at 128 151. 0-80 ft loess, 80-196 [t weathered schist, 196-308
ft. No permairost, ft schist, No permalrost,

112. 0-51 ft silt, 51-80 ft creek gravel. Bedrock at 80 {t. 152. 0-86 ft river sand and gravel. Weathered bedrock

No permafrost? at 86 ft. Permafrost 5-86 ft.

118.
114,
115.

116,

117.
118.

0-105 ft silt. Bedrock at 106 ft. Permafrost 12-91 ft.
0-65 ft loess. Bedrock at 65 ft. No permafrost.
0-110 ft loess, 110-116 ft creek gravel. Bedrock at
116 ft. No permaflrost,

0-102 ft silt, 102-123 ft creek gravel. Bedrock at
123 ft. Permairost 15-55 ft.

0-58 ft loess. Bedrock at 58 ft. No permafrost.
0-10 ft loess, 10-280 ft weathered micaceous schist
and yellow cluy. No permafroat,

158. 0-90 ft river sand and gravel. Bedrock at 90 It.
Permafrost 2-90 ft.

154. 0-161 ft river sand and gravel. Bedrock at 161 ft
Permafrost 2-90 ft.

165. 0-126 ft river sand and gravel. No bedrock en
countered. Permafrost 2-120 ft.

«156. 0-100 ft peat and organic silt. No bedrock en-

countered. Permafrost 2-100 ft.

119. 0-40 ft loess. Bedrock at 40 ft. No permafrost. 167. 0-890 ft peat and organie silt. No bedrock encoun-
120. 0-52 ft loess. Bedrock at 52 ft. No permafrost. tered. Permafrost 3-22 ft; 27-62 ft; 75-80 ft.
121, 0-87 ft loess, 3740 ft silt and schist fragments. «158. 0-102 ft peat and organic silt, No bedrock encoun-

122,
128.

124,

40-60 ft weathered schist and yellow clay, 60-63 ft
quartz and schist. No permafrost,

0-60 ft silt, schist at 60 ft. Permafrost 15-30 ft.
(-69 ft loess, 69-T1 it sand, 71-98 ft silt, 93-129 ft
sund, and schist frugments, 129-145 ft weathered
sandy schist. No permafrost.

0-82 ft loess. Bedrock at 82 ft. No permafrost.,

tered. Permafrost 2-102 ft.
159. 0-342 ft river sand and gravel. No bedrock. en-
countered. No permafrost.
«160. 0-154 ft river sand and gravel. No bedrock en-
countered. Permafrost 2-154 ft,
161. 0-115 ft river sund and gravel. Permafrost 2-115 {t.
No bedrock encountered.

125. 0-49 1t loess, 49-102 ft weathered schist and yellow 162. 0-364 ft river sand and grivel. N bedrock en-
cluy, 102-107 ft schist and quartz. No permafrost. countered. Permafrost 28-90 ft; 105-115 ft; 119-
b Rl o Rl ft schist fragments. Perma- 128 ft; 144-166 ft; 175-180 ft.
e s 168. 0-312 ft river sand and gravel. No bedrock en-
127. g:ﬁlf‘lo]g?t ft milt, 205.5-215.56 ft schist. Permafrost soErtered, Pamnationt 1580 11
128, 0-150 {t loess, 150-200 ft schist. No permafrost. 164. 0'2““::‘1”‘;," “’;d “f Bg;‘;:‘ No bedrock en-
126, 0-31 ft loess, 31-32.3 {t schist fragments in silt. GOt « Permairost '
Schist. at 32.3 ft. No permafiroat. 165. 0-119 ft river sand and gravel. No bedrock en-
180, 0-140 ft silt, 140-230 ft creek gravel. Bedrock at clmntmd._ Permafrost 21-71 ft; 80-86 ft; 91-104 ft.
230 ft. Permafrost 10-21 ft. 166. 0-242 ft river sand and gravel. No bedrock en-
181. 0-92 it silt, 92-108 ft creek gravel, 108-118 ft frac- countered. Permafrost 23-242 ft.
tured bedrock. Bedrock at 118 ft. Permafrost 167. 0-807 ft river sand and gravel. No bedrock en-
10-77 ft. ccunbered.. Permafrost 20-70 Tt.
152, 0-30 ft silt, 3042 ft rock {ragments and silt, 42-128 168, 0-207 It river sand and gravel. No bedrock en-
ft creek gravel, Bedrock at 128 ft. Permafrost countered. No permafrost.
20-54 ft; 66-131 fr. 169. 0-220 ft river sand and gravel. No bedrock en-
183, 0-73 ft silt, 73-169 {t creek gravel. Bedrock at countered. Permafrost 4-114 ft.

184,

169 ft. Permairost 3-152 [t.
0-44 ft gilt. Bedrock at 44 ft. Permairost 4-16 ft;
40-44 ft,

170. 0-158.6 ft river sand and gravel. 158.6-228 ft
weathered bedrock. Permafrost 18-98.6 ft.

171, 0-205 ft river sand and gravel. No bedrock en-
eountered, Permafrost 14-82 ft,

B m:;&:tﬁg?&"”k s Selor M e 172. 0-412 ft river sand and gravel. No bedrock en-
i ?;.5%::;2:;;%}!!?1? ictl:mk SHENE BetuoR 50 358 178, g?g;ﬁmng;.Nﬁombmi?:}mmwmﬁ. Permafrost
2 2;118:5!::]&‘:::{-;2 ;t:g?ﬂ( e Bedrck 174, (1)-3- ﬁ :lt No bedrock encountered. Permafrost
£, gé&:tfti’:ﬂ;a}fjf ?1;14 c{rfek PaTat Pedrock a8 175. gji)’ ti;t river sand and gravel, 50-94 ft weathered
139, 0-221 ft silt, 221-229 ft cresk gravel. Bedrock at granite? 94-118 ft brown silt? Permafrost 13-23 ft;

140,

229 ft. Permafrost 8-75 ft.
0-180 ft silt, 180-212 ft creek gravel. Bedrock at
212 fr. Permafrost 3-97 ft.

25-50 ft.

* In permafrost at bottom of hole.
1 Silt now removed.



