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EXPLANATION

A blanket of sediments of Quaternary age a
few inches to several hundred 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 TANANA LOWLAND

Qf

Fairbanks loess

Massive, homogeneous, unconsolidated eolian
silt on wupper slopes and hilltops. Well
sorted, less than 10 percent clay; grains
angular, consists mostly of quartz, feldspar,
and mica; locally cemented by iron oxide;
locally calcareous. Color buff to tan-gray
when dry, brown when wet. Locally mot-
tled by iron staining and carbonaceous
material. Contains three white volcanic
ash beds % inch to 6 inches thick

Qsu Qsf

Perennially frozen silt

Qsu, silt, undifferentiated, consists of eolian
silt retransported from hills to lower slopes
and wvalley bottoms. Includes minor
amounts of loess. Massive, homogenous,
unconsolidated, well sorted, less than 10
percent clay. Grains angular, consisting
mostly of quartz, feldspar, and mica; locally
cemented by iron oxide. Deposit contains
organic material, especially in valley bot-
toms. Color buff to brown to gray; locally >
mottled by organic matter and iron staining.
Contains large masses of ground-ice.

Qsf, silt composing alluvial fans over flood-
plain alluvium, small organic content; no
large masses of ground-ice

Qal Qs
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QUATERNARY

Flood-plain alluvium

Qal, well-stratified layers and lenses of uncon-
solidated gray silt, sand, and rounded river
gravel; gravel consists mostly of quartz and
gneiss and ranges from Y, inch to 3 inches
wn diameter. Locally peremnially frozen
with low ice content.

Qs, swale and slough deposits, consisting of
poorly stratified lenses and layers of uncon-
solidated stream-laid silt and silty sand;
Sairly well-sorted with 10 to 30 percent clay;

UNCONFORMITY

Qg

Reworked creek gravel
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NENANA ROAD

Alder Creek

Geology mapped by Troy L. Péwé, 1948, 1956-57, assisted
by Ansel M. Gooding, 1948, and Russell A. Paige, 1956;
Terrace scarp plotted
from aerial photographs by Florence M. Robinson, 1958

and No

Cripple Creek

Qsu
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rman R. Rivard, 1957-58.
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As mapped, gravel is placer-mine dredge
tailings. Undisturbed gravel, shown on
accompanying cross section, is buried,
except where exposed in walls of excava-
tions. Undisturbed gravel consists of well-
stratified layers and lenses of poorly sorted,

TRUE NORTH

APPROXIMATE MEAN
DECLINATION, 1961

angular to subrounded, auriferous, sandy
creek gravel; color buff to brown with much
tron staining, cobbles as much as 24 inches
in diameter, composed mostly of quartz,
gneiss, and schist. Locally perennially
frozen

grains angular and subrounded, consisting
mostly of quartz, mica, and feldspar; con-
tains organic material. Color, brown to
grayish blue, mottled with carbonaceous
material and iron staining. Perennially
frozen, with moderate to high ice content

IGNEOUS AND METAMORPHIC ROCKS

ad

Altered dike rock

Gray to yellowish-brown, porphyritic,
medium-grained granitic rock composed
Highly

matnly of quartz and feldspar.
weathered

p€hbc

Birch Creek schist

Gray to brown graphite, quartz-calcite, and
quartz-mica schist, amphibolite, ¢uartzite,
slate, and gneiss, seamed with quartz

stringers.

Original bedding largely oblit-

erated. Includes associated intrusive and
extrusive igneous rocks. Locally weathered

to depths of more than 50 feet

Contact

Dashed where indefinite, gradational, or

inferred
7

~

Strike and dip of major foliation

R
Rock quarry

X
Gravel pit

X
Placer mine

R
Lode mine (inactive)
AC
“Sample site
o84
Site of subsurface data
+
Fossil locality
Quaternary vertebrates

Terrace scarp

Dashed where poorly preserved
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Permafrost (diagrammatic)

500" i
Permafrost with large ground-ice masses
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SECTION ALONG LINE A-A’

DESCRIPTION OF GEOLOGIC UNITS

(See explanation for lithology of units)

1000’

DISTRIBUTION TERRAIN DRAINAGE SUSCEPTIBILITY BEARING STRENGTH EXCAVATION
GEOLOGIC AND AND AND PERMAFROST TO AND AND POSSIBLE USE
UNIT THICKNESS NATURAL SLOPES PERMEABILITY FROST ACTION SLOPE STABILITY COMPACTION
Flood plain Small deposits in southeast quarter of | Flat plain with mean- | Drainage excellent and |Depth to permafrost 2-4 feet in older parts | Silt: moderate to in- | High bearing strength when | Easily excavated with power | Good foundation for structures;
alluvium quadrangle. Sec.32, T.18, R.2W,; dering streams and permeability high ex- | of flood plain and more than 4 feet on inside tense; sand and frozen; sand and gravel high | equipment except where per- upper silt layer should be removed TRODUCTI every month except July. The 1 t 1d ide fair to good f :

(Qal) Secs. 5,6,7,8 T.28.,,R.2 W,; Sec. 12, complex network of cept locally in silt or | meander curves near river. Depth to per- gravel: unsuscep- | when thawed, silt moderateto | ennially frozen. Difficult to | if structure is unheated. Gravel INTRODUCTION temgerature is 26 I1)°F yInteﬁorsz:S;:n;:s :? iﬁ:;,v;,(zie iﬁrf;; ;ngmbf ?atitu?;;:fi;t;:; SELECTED SUBSURFACE DATA
T.2 S, R.3 W. Surface layer of silt 1 shallow swales. where perennially fro- mafrost 25-40 feet in some cleared areas. tible. high when thawed and well compact. Very little or no good for subgrade, base course, The Fairbanks D-3 quadrangle, an area of th ¢ o a h P in thi the wid d bl i( ¢ (Number of item below refers to number by
to 15 feet thick. Total thickness of zen. Drainage im- Permafrost absent in many areas, especially drained; low when poorly | subsidence of ground upon and if crushed and screened, for about 250 square miles, is in central Alaska € Warmest summers anc more fiours o ever, In this area the widespread blanket o small circle on map.)
alluvium adjacent to bedrock hills proves with la‘nd beneath lakes, rivers, and creeks. Active drained. Slopes may stand at thawing of permafrost. road rx}eta], concrete aggregate, approximately 100 miles south of the Arctic p os§1ble summer sunshine than any otl:xer silt is .SUbJeCt to intense seaS(‘)nal frost actlt?n,
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of permafrost table. ick. Permafrost discontinuous; unfrozen - mendous quantities o le i imately 10 mil f - - 1. 0-1.2 ft loess. Schist at 1.2 ft

Subject to flooding. lenses, layers and vertical zones. Low ground water. Surface silt fair to ;a;;fbjlnll:s asc)}?:(,z:::ng ylarge:tn :istyW?:tt}‘:e 123 days for field crops. tion of roads, airfields, bridges, unheated 2. 0-6 ft organic silt. Poorly rounded creek
ground-ice content; mostly interstitial. good for agricultural soil if State Fa;.irbanks with a metropolitan area The mean annual precipitation is 11.7 buildings, and structures on piers or piling to gravel at 6 ft
Water table 10-15 feet where permafrost is fertilized. p0pu1'ation of 60,000 (1958), is the principal inches, and 63 percent of the annual precipi- prevent frost heaving. In addition to 3. 0-4.0 ft loess. No bedrock encountered
absent or deep. Data based on information trad ter in i ,t ior Al 'k b £ it tation falls from May through September. removing the fine-grained material or im- 4. 0-4.0 ft loess. Schist at 4.0 ft
from Fairbanks D-2 quadrangle. rage center in interlor Alaska because ol 1ts . : ; ; s : 5. 0-3.0 ft loess. No bedrock encountered

strategic location with respect to the air The mean annual snowfall is 66.6 inches. The proving the drainage, it is locally possible to 6. 0-2.5 ft loess. Schist at 2.5 ft

Flood plain Small deposits in southeast quarter of | Elongate, sinuous, | Impermeable substra- | In broad basin-like areas depth to permafrost | Intense High bearing strength when | Very difficult to excavate | Poor for construction foundation or highway, and railroad net of the State. :;md :)‘zgtlim:fn lnlcentrallAtl?. skla 18, 11n gen'eral, :cgzrtatfoundatlon 1:1hthef;1n(l1cerlfy1ng peri 7. 0-3.0 ft loess. No bedrock encountered
swale and quadrangle. Sec.32, T.1S, R.2W.;| flat-floored meander tum of permafrost| 114-2 feet. Active layer 114-2 feet thick; frozen; very low when | unlessthawed. Whenthawed | fill. Should be removed, if possi- Ester, a small mining community in the D-3 mpose a long relatively calm winter p a t S A 0 overcome the ellect ol seasona 8. 0-3.0 ft loess. No bedrock encountered
slough de- Secs. 5, 6, 7, T.2S.,, R.2W. Forms | and slough scarsand and organic silt in| permafrost 5-30 feet thick and continuous. thawed. Slopes subject to viscous sediment slides into | ble, prior to construction. Pos- quadrangle, is 11 miles west of Fairbanks. period from September to May and a short, rost action. ) 9. 0-6 ft organic silt. Poorly rounded creek
posits complex drainage network on flood | wide shallow basin- broad basin-like de- | High ground-ice content of small segrega- sloughing and landsliding | excavation. Difficult tocom- [ sible source clayey silt. Placer gold was discovered in 1902 about 12 slightly windy summer period from June to Permafrost is one of the most important gravel at 6 ft

(Qs) plain. Thickness generally less than 15 like areas. pressions creates poor tions. May be in contact with underlying upon thawing until well or pact. Moderate subsidence miles north of Fairbanks and within a few August. factors to consider when evaluating founda- 10. 0-3.0 ft loess. No bedrock encountered
feet; maximum probably 30 feet. drainage; marshy and | permafrost of Qal. In sinuous linear scars moderately drained. of ground upon thawing of ears. the region became one o,f th test tion conditions in this area. Permafrost, 11. 0-3.0 ft loess. Schist at 3.0 ft

undrained in summer. depth of permafrost 2-4 feet or absent. permafrost. y d i d & . in Al ke greEa s or perennially frozen ground, is defined as 12. 0-8 ft organic silt. Poorly rounded creek
Drainage slightly | Active layer 2-4 feet thick. Permafrost gold-producing regions in Alaska. Early soil or bedrock in which a temperature below gravel at 8 ft .
better in linear scars. | 5-30 feet thick with high ground-ice content placer mining was by underground methods GEOLOGIC HISTORY freezing has existed continuously for a lon 13. 0-1.2 ft loess. Schist at 1.2 ft
Drainage in both type of small segregations. Water _ and by the early 1920’s most of the richer . i . . g 14. 0-1.5 ft loess. Schist at 1.5 ft
g yp greg: table 10-15 . The oldest f i i i time; it is thus defined exclusively on the io si
areas improves slight- | feét where permafrost absent or deep. deposits were exhausted. In the middle e oldest formation exposed in the‘Falr- basi ’ £ te ; . y 15. 0-4 ft organic silt. Poorly rounded creek
ly to moderately with | Data based on information from Fairbanks twenties a revival of mining in the Fairbanks banks D-3 quadrangle is the metasedimen- asis of temperature, irrespective of texture, gravel at 4 ft .
land clearing andlow- | D-2 quadrangle. gold region occurred that was stimulated by tary Birch Creek schist of Precambrian age, degree of induration, water content, or litho- 16. 0-1.0 £t loess. Schist at 1.0 ft
ering of the perma- the initiation of large-scale operations with which underlies nearly all of the area. loglc‘character. The destructive action of 17. 0-8 ft organic silt. Poorly rounded creek
frost ta})le. Subject huge gold dredges and hydraulic stripping of Associated intrusive and extrusive igneous thawing of permafrost has materially im- gravel at 8 ft ]
to flooding. the frozen overburden. In 1959 six gold rocks, also of Precambrian age, were included peded the development of the far northern %58) g_ig f’: %oess. gcﬁgst a: %8 g
. . . . X . . : . 0-1. oess. Schist at 1.
R . X A ) X ; ) - - dredges were being operated in the Fairbank with the Birch Creek schist in mapping. The part of the contme.nt. Engineering structures - .
Fairbanks loess | Widespread on hillslopes in quadrangle. | Gently rolling hill- | Good surface dramg.ge. No permafrost. Water table generally deep.| Mild to uns_usceptlblg; High bear_m\g 'st;ength 'w.hen Easily exs:aYated with hand Squrce of fme_s, possible source_of regign by the gn?’;d Stlar::ese Sfx'il(;l:irrllgs Birch Creek schist and associated igneous have been extensively damaged because the g(l) 8_3(1) ﬁ }gg::‘ 2221:2 :; g({ ﬁ
(Qf) Thickness ranges from 3 feet on upper | slopes and low Lateral permeability locally intense if | dry and in original position; | tools. Difficult to compact. impervious fill. Good foundation Refining, and Mining Company. Betwe on rocks were metamorphosed, probably in more existence and condition of the frozen ground 22 0-2.4 ft loess. Schist at 2.4 ft
hillslopes to a maximum of perhaps rounded hills. Old, poor to fair; vertical drainage poor. very low when wet. Will for heated buildings if protection ’ pany. h : . . was not k ior to tructi d th . : oess. .
0 E A o p X . . . 1928 and 1948 more than $100,000,000 worth of than one period of diastrophism. Events nown prior to constructiion and the *23. 0-48 ft silt, 48-95 ft creek gravel, 95-100
150 feet on middle slopes and low hill | slightly subdueg permeability good. stand in 1msaar vertl;:)sltl slope?. ?row(;ied ag;.mst gl:lls{)llng. Ur(lisur- gold (at $35 per fire oz.) vs;as r,nine d in the subsequent to this period of metamorphism behavior of frozen ground was little under- " #t bedrock. Permafrost 2-100 ft
tops. Not mapped on most hill tops parallel gullies an Extremely susceptible to gul- aced roads unstable-powdery 2 ] . . . h At . L . N CK. -
anI:i upper slop%l; where it exists aspa ridges at right an- lying; freshly exposed sur- when dry; plastic and sticky when region by this company. In addition to the and prior to the intrusion of granitic rock in stood. Stripping of the insulating vegeta- *24. 0-43 ft silt, 43-94 ft creek gravel, 94-99 ft
veneer less than 3 feet thick. gles to contours faces susceptible to wind wet. Good agricultural soil if large-scale operations there were several Mesozoic time are unknown. The gold min- t{on cover from th'e frozen gr(?und In prepara- bedrock. Permafrost 2-99 ft
characteristic of erosion. fertilized. small-scale operations in the region. eralization in the area probably accompanied tion for construction or farming disturbs the 25. 0-2.0 ft loess. Schist at 2.0 ¢
most upper slopes. The quadrangle includes a part of the the period of igneous intrusion. thermal regimen and causes thawing of the g'? g_éésfftt;(i)l‘:szs ’Zsl(:}thSt at %{-5 ft ,
. . i i i i frost. As the ground thaws, founda- > » 98- creex grave
- - - — - - Tanana Valley agricultural area, which Kk Although the Tertiary record in the interior perma _ " 'S, - . 3
Perennially Widespread in creek valley bottoms | Very gentle sloping | Impermeable substra- | Depth to permafrost 11%-4 feet on lower | Intense High bearimg strength when | Very difficult to excavate | Poor foundation for construction; second in cro: v;lmue among Al aslr;ncfa:;lilns of Alaska is only imperfectly known, it is tions settle differentially causing great *223 (())—?9..58 ?.é sil}:’ 238?(1)1?&1‘::;5!'?;? L. Pe

frozen throughout the quadrangle. Thickness alluvial fans and tum of permafrost, slopes and creek valley bottoms; 5-20 feet frozen or dry; very low when unless thawed; blasting mod- may impl:ove slightly near contact districts. F ing dates £ th Iv d g believed that continental Tertiary sediments damage to structures. If the type and extent ’ mafrost 2_'11 45t gravel r-

undifferentiated| 3 feet to at least 105 feet. Includes colluvial slopes; especially in valley near contact with Fairbanks loess (Qf). wet or thawed. May stand erately successful. When | with Fairbanks loess (Qf) with £ th 1' arming dates irom the early days with local lava flows once covered much of of permafrost are known, it is possible to *30. 0-30 ft silt, 30-80 ft creek gravel 80-85

silt terrace remanents 10-15 feet highin| broad alluviated bottoms, creates poor | Active layer 114-4 feet thick. Permafrost in near vertical shallow cuts thawed viscous sediment | lowering of permafrost table. of the local Placer'mmm{! camps and today the Yukon-Tanana upland. Perhaps a mari evaluate the problem and determine whether " £t bedrock. Permafrost 2 g{) £t )

lower and middle Goldstream Valley creek valley bottoms drainage; marshy and 3 to at least 170 feet thick; pinches out near contact with Fairbanks slides into excavation except | Source of fines; possible source of provides dairy products, livestock, oats, bar- b ¢ i h'ph - b ne to thaw the ground prior to construction o *31. 0-30 ft silt. 30-87 ?tros k_ 1. 87-93
(Qsu) and tributaries. with small lakes. undrained in summer. | upslopes; continuous except under lakes loess (Qf). Subject to slough- near contact with Fairbanks | impervious fill. Poor to fair for ley, spring wheat, potatoes, garden vege- embayment in which marine or estuarine N P h r " £t bed SIk " Permaf creez gr?ve » S
Includes low terrace Land clearing and and near contact with Fairbanks loess (Qf). ing and landsliding upon loess (Qf) or on low hills. | agriculture if fertilized. tables, and other products. sediments were deposn:et? extended into © use a more passive method .and attempt *32 0_928 fl;oc.h.; 92e1ir;18aflt'ost -li)3 t 1 118
with many small lowering of perma- Ground-ice abundant as horizontal sheets, thawing; when drained stable Difficult to compact. G!‘e:at The major portion of the quadrangle is centra_l Alaska as far as Fairbanks. Erosion, to leave the .perr‘nafrost ur'ldlsturbed fmd . 124 £t b:(lir(,)ck_ P rmcli;ee tSZILaIE’Z 1,"t -
lakes. frost table improves vertical sheets, wedges, and saucer-shaped aii) 12/3:1 to'lll:l. Very suscep- differential ground subsid- accessible either by secondary roads or by following orogenic movement, removed most frozen so that it will form a firm foundation. %33, 0-40 ft silt. 4 0' 54 i?t c 1’; :l(:sgravel Per
drainage near contact | and irregular masses 1-50 feet diameter. tible to gullying. ence upon thawing of perma- railroad. The Alaska Railroad closel g of the Tertiary sediments from the upland Permafrost in the Fairbanks D-3 quadran- e L e : -
with Fairbanks loess | Much ice arranged in polygonal network. frost. Formation of thermo- allels Goldstream Crae ekalt;oa cho:; y p?;‘ during later Tertiary time. gle is of two types: (1) continuous peren- 34 :)rf;firg:tsﬁféef:c“ ft Kk 1
(Qf); produces quag- Depth to ice masses 5-25 feet. Water table karst mounds 10-50 feet : roug e sedi- A I A . nially frozen silt with la : d . It, creek grave
A . : - - 4 . - - er —
mire in valley bottoms below permafrost. Temperature of perma- diameter and 1-10 feet high ment-filled Goldstream Valley. A major part complex series of events took place in Y ) Tge lce masses, an *35. 0-36 ft silt, 34-46 ft creek gravel, 46-50
Permeability low to | frost al\)rirages 31-32°F and thermokarst pits 3-30 of the southeastern portion of the quadrangle Quaternary time. Stratigraphic studies of (2) discontinuous permafrost in silt, sand, and ft bedrock. Permafrost 2-50 ft
moderate ¥mproved ‘ feet diameter and 5-20 feet is readily accessible from the newly con- the Quaternary deposits show a record of gravel with relatively low ice content and no *36. ?'iiét Sill(t’ 23-43 ft creek gravel, 43-47
) . 2 it i i large ice masses. The perennially frozen t bedrock. Permafrost 2-47 ft
drainage along ter- deep. structed Fairbanks-Nenana road. alternate deposition and erosion of silt and 3 . : * -
. ; : _ fine-grained sediments (Qs and Qsu) present 37. 0-94 ft silt, 94-105 ft creek gravel, 105-112
race front. Most of the quadrangl db gravel, the formation and destruction of per b
mantle of unco(lllsolidat:ded:&sp(f:i::rt‘:‘at plr,'o? mafrost, and climatic fluctuations ranging many foun‘d.atlon problems, but the frozen *38 f)t_é); (i’!t'O:]ft sz;egr;l?{rost 21(_112 .

Silt composing | Small deposits in southeast quarter of | Gentle sloping alluvial | Surface and subsurface | Depth to permafrost 3-25 feet. Active layer | Moderate to intense High bearing strength when | Can be excavated with hand | Good foundation for heated struc- vide the parent material for agricultural soils from a climate warmer than that now to one coarse-grained sediments cause relatively Cft bedroclk ’ P;rmafrf)gieZ—glr?z oh 791
fan over quadrangle. Sec.32, T.18. R.2W.;| fans from loess-cov- drainage generally | 3-4 feet thick. Permafrost 2-30 feet thick frozen or dry; low when wet | tools or light power equip- | tures. Unsurfaced roads unstable- and foundation and construction materials colder than the present. In early Quaternary little trouble. *39. 0-28 ft silt, 28-42 ft creek gravel, 42-48
flood-plain Secs. 6, 7, T.2S., R.2 W.; Sec. 12, ered hills and over- fair to good, especially | and in contact with underlying permafrost or thawed unless well drained. | ment except where peren- | powdery when dry; plastic and A large proportion of the unconsolidated time gold placers were formed in creek val- The Fairbanks D-3 quadrangle lies in a ft bedrock. Permafrost 2-4g8 ft
alluvium T.28S., R.3 W. Thickness: trace to lying floodplain allu- after land clearing of Qal. Discontinuous. Ground-ice con- Subject to sloughing and land nially frozen. Difficult to| sticky when wet. Good agricul- P it p £ the bedrock i leys of the upland; later, much gravel alluvi- major earthquake zone. In 1937 and again *40. 0-9 ft silt'9—33 ft creek gravel, 33-37 ft

(Qsf) probably 20 feet. vium. and lowering of per- [  tent low to moderate, mainly interstitial. sliding when thawed and | compact. Little to moderate | tural soil if fertilized. SPOSIS and some oI the bedrock 1s peren- ation took place in these valleys. This early in 1947 severe earthquakes shook the area. bedrock. Permafrost 2—:57 ft

mafrost table. Per- Water table 15-30 feet where permafrost undrained; when drained ground subsidence. upon nially frozen. The geologic map, therefore, . e ) Th : £ the 1937 h * - .
08 ) ) : hasi h : . period of gravel deposition was followed by e epicenter of the earthquake was at 41. 0-39 ft silt, 39-79 ft creek gravel, 79-84
meability moderate. absent or deep. stable at 2/3:1 to 1:1. Sus- thawing of permafrost. emphasizes the unconsolidated deposits and . . : .
ceptible to gullying. distribution and extent of permafrost or erosion and removal of most of this course, Salcha about 25 miles southeast of Fairbanks, *40 f)t ;5e cgocl](t 2ge17'r7n2frost ?{84 £t 1
: . d in 1947 it was near Clear about 55 miles - 0= silt, 25-77 ft creek gravel, 77-82
perennially frozen ground. angular, local gravel. Streams reconcentrated an : k ] ’
- - - - - - - Selected subsur g:c e data & ized much of the gold in the earlier placers and southwest of Fairbanks. The intensity of the *43 f)t ;’g(}mdi‘ Permafrost 2-82 ft
Creek gravel | Exposed as placer mine dredge tailings | Steep imbricate para- | Material loose, porous, | Locally perennially frozen. Low ground-ice | Unsusceptible High bearing strength. Slopes | Easily excavated by power | Good foundation for any structure h . ummarized on deposited additional gold placers. Most of 1947 quake at the epicenter was 8+ on the - 0-16 £t silt, 16-27 ft creek gravel, 27-33
Qg) on Nugget Creek, Sheep Creek, Willow | bolic symmetrical and slightly com- content. generally stable at 1:1. tools. Relatively easily com- | if tailing piles leveled. Good for the map were furnished by tl.le.Unlted States the stream channels of the second period of Merecalli scale; at Fairbanks it was estimated *44 ft bedrock. Permafrost 2-33 ft
(including Creek, Ester Creek, and Bullion Creek. | gravel piles forming | pacted. Excellent pacted. subgrade, ballast, rip rap, pervious Smelting, Refining, and Mining Company, ) trati tfset £ tobe 7. Aftershocks were large, reaching - 0-76 ft silt, 76-103 ft creek gravel. Per-
tailings) Borings indicate buried gravel under rough terrain with drainage and perme- fill, and if crushed and screened, U. ‘S. Bureau of Public Roads, and local gold concentration are o set from the loca- intensiy of 6§ ot Fairbaks. To 'd dition t mafrost 2-103 ft ]
Qsu in most drainage ways in south- some undrained de- ability except locally good for base course and aggre- residents. tion of the earlier channels, and, therefore, 1wensity nKs.  tn addition to 45. 0-6.5 ft loess. Schist at 6.5 ft
eastern one-half of quadrangle. Thick-| Dressions. where perennially fro- gate. Data on the engineering properties of the some of the first placer accumulations still ?;Sto'll'lc ——— lt)l‘:St_WIZCO'r&smffal‘:lthcarps ig 8_28 ﬁ {oess. 2 S4c£};1 11? : ath?.0 f
ness 3-135 feet. zen. material were obtained from field observa- exist as fragmentary bench deposits. A miles away on the south side of the Tanana vy oess, 2-4. It schist
' . . - . - . tions of their behavior in various engineering second cycle of much gravel alluviation and lVa"eY indicate major seismic activity in the 258) 8:;3 2 llgee::- SS:llllll:tt :': 22(;5 tﬁ;t
Altered dike Small isolated deposits between Murphy | Gently rolling topog- | Good surface drainage. | Possible local permafrost. Unsusceptible High bearing strength. Steep | Weathered material easily ex- | Minor source for road base course and agricultural uses and from laboratory subsequent erosion followed. a’?" f?w tho‘ugand. years. Knov:vleflge of past 50. 0-2.0 ft loess, 2-4 ft schist
rock Dome and Ester Dome. At least 50 raphy. Larger areas Low permeability. stable slopes. cavated mth gower‘tOOIg;l N material and road metal without tests made by Federal agencies. Generaliza- In later Quaternary time the hills were seismic activity in the area mdxcat.es that 51. 0-2.8 ft loess. Schist at 2.8 £t
(ad) feet thick. generally located on hon-wea 91'81 requires blas crushing. tions presented on engineering properites of blanketed with loess derived from the flood bull.dmgs should be designed to withstand 52. 0-1.0 ft loess, 1-5 ft schist
or near hill tops. ing. Difficult to compact. the unconsolidated and bedrock units may be plain of the Tanana River and glacial out- major earthquake shocks. 53. 0-2.0 ft loess: 2-6 ft schist
Birch Creek Exposed on steep faces; also mapped on | Rounded gently rolling | Surface drainage good | No permafrost except locally under Qsu and Locally moderately High bearing strength in | Schistose facies easily excava- | Gneissic facies good for rip rap and useful if‘ preparation of pr elim?nary plans wasg plalln 8 south of th? sturbanks D.— 3 24' 0-3.2 ft 19ess. Sghist at 3.2 ft

schist hill tops and steep slopes throughout | topography. Steep to excellent. Joints, | Qg in valley bottoms or on north-facing | susceptible in weath-; gneissic facies; stands in ver- ted with power tools with | ballast, and coarse aggregate; if and designs, but they are not intended to quadrangle. Much of this windblown silt 5. 0-2.0 ft silt. Schist at 2.0 ft

(p€bc) the quadrangle where a veneer of less slopes adjacent to faults, fracture cleav- slopes. Low ground-ice content. Water ered rock. tical cuts. Schistose facies only little to moderate blast- crushed, good for bg.se course, and replace standard field and laboratory investi- was retransport‘ed to the valley bottoms, 5g. 0-4.5 ft sﬂ_t, 4.5-27.5 ft creek gravel
than 3 feet of loess is present. Prob-| Qal. age, and foliation re- | table generally deep. high bearimg strength if hori- | ing; gneissic facies requires | road metal; only fair for concrete gations required for the design of specific incorporated with much organic debris, SELECTED BIBLIOGRAPHY 57. 0-315 ft silt, 31.5-37.5 ft creek gravel
ably underlies surficial deposits in sult in poor to fair zontal or vertical; dipping additional blastipg. Resistant aggregate. Schistose.facie:s fair structures. including vertebrate remains, and became Bramhall, E. H. 1938 Th tral Alask gg %’?725 tift 1(_)less. Schist at 3.5 ft
nearly all the quadrangle. Thickness permeability. Upper beds moderate bearing layers more easily excavated | for base course material without perennially frozen. Much of the loess and hauake : » 10€ central Alaska - 0- ;Sl t, 72-175 ft creek gravel. No
at least 2000 feet. weathered layer 1 to strength. Susceptible to where interbedded with crushing; breaks down to silt by most of the valley bottom silt was removed eart quaxe o July 22, 1937: Seismol. Soc. permairost

more than 50 feet sliding and slumping along schistose rock. Difficult to | traffic and frost action. PHYSICAL SETTING during a later erosional period that immedi- America Bull,, v. 28, p. 71-75. 60. 0-43 ft silt, 43-169 ft creek gravel. No
thick has low perme- joint, cleawvage, and foliation moderately difficult to com- ’ ately preceded Wisconsxi)n events. Perma- Crawford, J. D., and Boswell, J. C., 1948, 61 ge;;n ?tfr(')lst 82-182 f
ability. 1pl(z;.nes,1 especially sericite- [ pact. Physiography —With the exception of a frost thawed and perhaps disappea;'e d during Dredging for gold in Alaska: Mining and . H;afl'OStSIZE,l o it t creek gravel. Per-
aden planes. -
plane small area, the .sout:heastern part of the this warm interval. It is thought that the G Metallurgy, v. 29, p. 574-580. 62. 0-54 ft loess, 54-86 ft creek gravel
gluagralngle tc}:)nstltt‘utmg t;le Tainaina Vi;ﬂ{sy fragmentary terraces on Goldstream and Zsferl,c Gb W-i 1948, tTl;le ’(Ii‘anana Valley: 63. 0-96 ft loess, 96-152 ft creek gravel. No
ood plain, the entire quadrangle lies within th k X . . aska Development Board, 29 p. permafrost
the Yukon-Tanana upland, a west trending other cree«s remaln as _physwgraph]c Hill, J. M., 1933, Lode deposits of the Fair- 64. 0-75 ft silt, 75-140 ft creek gravel. Per-
; evidence of this erosional period. et
highland between the Yukon and Tanana In late Quaternary time more loess w banks district, Alaska: U. S. Geol. Survey mafrost 2-105 ft
Rivers. The upland is a maturely dissected deposited on hills angvalleys of the uplanzs' Bull. 849-B, p. 29-163. 65. 0—4§ ft sgét}‘ 49—(}5)2 ft creek gravel. Bed-
1 ; . ~ rock at t. Permafrost 11-34
ANALYSIS OF SAMPLES FOR FAIRBANKS D-3 QUADRANGLE, ALASKA o of scorlnt souded idgn O %0 g s secumuiied i ouly b, op Ty T ST T Yoo Taens gy B8R AL
X . K , : U.S. ull. 872, ’ -
LABORATORY TESTS' groups of higher mountains project above became frozen, and large ground-}ce masses 276 p. mafrost 2-92 ft
SAMPLE the upland ridges to an altitude of 5,000 to formed. Abundant mammal remains, includ- Muller, S. W., 1945, Permafrost or permanent 67. 0-912 ft silt, 96-114 ft creek gravel. Bed-
| : , . . . ¥ Wy » - rock at 114 ft. P B
Location g SIZE ANALYSIS PROPERTIES MOISTURE CONTENT 6,000 feet. The upland is part of a larger illlng;; p;l;)tz]:i c1121ﬁis’sgicar’fbgﬂzm5n§§0d i:,l ly frozen ground and related engineering 68. 0-19.5 ft silt, 19_531'(?1:?;‘:::1(2 g?fafil
= g = Unfrozen Frozen area of rolling country in central Alaska be- 6,000 years ;go a slight v;'arming of ;:he li- problem.s: U. S. Geol. Survey Special Rept., *69. 0-63 ft silt, 63-91 creek gravel. Perma-
5 8 ?3 £ DESCRIPTION OF MATERIAL tween the Brooks and Alaska Ranges. n,xate caused a small amount of the perma- S}rategw Eng. Study 62, 2nd ed., Mil. Intel- frost 2-91 £t
g g % E o Central Alaska has not been glaciated frost to thaw. Since then addition pl ] ligence Div., Office, Chief of Engineers, *70. 0-100 ft silt, 100-112 ft creek gravel.
B g = o Lo S8l E@ ‘ except in small local mountain masses, but A . al loess U.S. Army. Also lithoprinted by Edwards Permafrost 2-112 ft
5| o 2 ol el 2| = 3 & Percent smaller than indicated EE 5 E E| Permafrost Seasonal frost glaciers from the Brooks Range on the north and organic material have been deposited Brothers, Ann Arbor, Mich.. 1947, 231 *71. 0-89 ft silt, 89-102 ft creek gravel. Per-
@ g ; & % % o 8 ,g size units in millimeters '55 g S .‘3_ .g Percent by Depth of Percent by Depth of Percent by Depth of Date of the Alaska Range on the south, and the, and cooling of the climate has caused the Péweé. T L’ 1952 Preiimilrcla;y rep’or " oﬁ ’ the . mafrost 2-102 ft
xS — . . . . 4 3 3 3 _ y o Aoy > _ s "
E S8l &|a] 2| = A S 165 | 0.833 | 0.417 | 0.175 | 0.074 | 0.050 | 0.022 | 0.005 = O & | dry weight sample dry weight sample dry weight sample collection Yukon Plateau on the east almost surrounded ::1‘1;1?:111(;Slilxt-ol:ezauexﬁot;(;misfassc?z‘::e;f late Quaternary history of the Fairbanks 72 :)n:?r(f):tsglféfoft&l ft creek gravel. Per-
AZ|IN|8W| 7 |SW| SE | 10-24-56 Qsu Silt 100 | 94 59 26 18 10 7 33.19 2 ft 129.85 2 ft 3-18-57 the 1pter10r of A‘laska during times of glacial Quaternary age.: in the Fairbanks area was area, Alaska: Geol. Soc. America Bull, *73. 0-66 ft silt, 66-77.5 ft creek gravel, 77.5-
B | 1S [2W]| 5 |[SW[NE| 9-2-49 | Qsu do 00| 100 | 100 | 100 | 96 | 89 |40 maxima. Glaciers from the Alaksa Range named the Fairbanks loess for exposures V- 63, p. 1289-1290. 79 ft bedrock. Permafrost 2-79 ft
- probably approached to within 50 miles of near the city of Fairbanks. Excellent ex- 1954, Effect of permafrost on culti- 74. 0-102.5 ft silt, 102.5-120 ft creek gravel.
IN | 8W| 11 | SE |[NW| 2-21-56 | Qsu do 100 [ 90 57 22 | 12 4 | L5 | LS 64.67 4ft2in .15 21t 2-22-56 Fairbanks, and during glacial advances the . ‘ ; i vated fields, Fairbanks area, Alaska: Bedrock at 120 ft. No permafrost
. . . posures occur in the placer excavations in ’ 4 a: U.S. 75. 0-105 ft silt, 105-188 f Kk
w| D |IN|3W| 20 | SE|NW| 10-10-56 | Qsu do 37.99 1ft6in .15 1ft4in 3-13-57 heavily loaded rivers deposited several hun- the Fairbanks D-3 quadrangle in the cen- Geol. Survey Bull. 989-F, p. 315-351. " Perma fm:; e t creek gravel.
“ - - dred feet of silt, sand, and gravel in the 1954, Evidence for possible marine p
21 E |IN|3W]| 20 | NE |NW| 10-10-56 of Loess 15.54 1£ft2in 2.60 1ft2in 3-13-57 - ter of Sec.8, T.18, R.2W. - » . 76. 0-101 ft silt, 101-190 ft creek gravel
o Tanana and Yukon valleys. Aggradation of Duri ¢ & h di Tertiary(?) sediments in central Alaska: P P 2, .
77} - T 138.78 2 ft 4 in the trunk vall ised base level and d uring Quaternary time the sedimentary A A P " ermafrost 2-115 ft
# |18 | 3W| 11 | NE [NW]| 10-5-56 | Qsu Silt e trunk valleys raised base level and cause £ill of the Tanana Valley probably was also m. Assoc. Petroleum Geologists Bull, *77. 0-100 ft silt, 100-150 ft creek gravel
i i i i - <o . . . 38, p. -2225, ; ’
G| 1S | 3W| 11 | NE|NW| 3-20-57 Qsu do 1457 Litdin 3-20-57 ?;:Zﬁ:rllleslaxfgo;‘ athea;: f}izf; zli:fvir 3:111{: I; modified by alternating periods of erosion and v p192;!52 2022.25. £ th ! . Permafrpst 2-150 ft
-19- ic silt 34.67 1ft6in 3.61 1f£t 3-20-57 p ggrace eys. deposition and the formation and destruection . e o e upland silt near 78. 0-78 ft silt, 78-213 ft creek gravel. Per-
H | 1S {2W| 32 |SW|SW | 10-19-56 Qs Organic _ More than 300 feet of sediment was deposited of permafrost: however. info tion is not Fairbanks, Alaska: Geol. Soe. America mafrost 2-137 ft
I | 1S | 2W| 32 |SW|SW | 10-19-56 Qf Loess 26.00 1ft 51.42 1ft2in 3-20-57 in creek valleys of the upland in the vicinity P ’ ever, miormation 1s no Bull,, v. 66, p. 699-724. 79. 0-99 ft silt, 99-115 ft creek gravel. Per-
of Fairbanks. Loess, ranging in thickness available to permit reconstruction of a 1958, Geologic map of the Fairbanks mafrost 2-113 ft
Percent smaller than indicated size units in millimeters FOOTNOTES from a few inches on summits to more than detailed history. D-2 quadra’ngle Alaska: U. S. Geol. S 80. 0-9.5 ft loess. No bedrock encountered
, : U.S. . Survey . .
. . N 81. 0-2.5 ft loess. Schist at 2.5 ft

w4 | Mile post on Fairbanks-Nenana Road 6350 | 38.10 | 25.40 | 19.05 | 12.70 | 9.39| 4.70| 165| 0.417| 0.175| 0.074 ' All laboratory tests, unless otherwise indicated, by the Fairbanks District of the igotflzez;’;g‘ddle slopes, blankets the ridges Pr?:;’l{; QII’ aﬁ' 1\';2(’; g;{gtzug‘ 7. 1913, Detailed 82 0-1.0 ft loess, 1-5 t schist
= B f Public Roads, U.S. D . N . . [ y et » LUétalle - i

2 % J 1.2 p€hc Decomposed, mica schist 00 |975 [ 812 |84.0 |76.0 (662 |557 |39.7 (325 (263 2.0 123.0 6.68 2 ureal.l ot Fublic Toads epartment of Commex:ce . Climate —The Fairbanks D-3 quadrangle GENERAL FOUNDATION CONDITIONS description of the Fairbanks district: U.S. gi g ig ;: }oess. 1§c;u§: athA%.O ft

% 5 — - - 1 Analysis by Frost Effects Laboratory, Corps of Engimers, U. S. Army, Fairbanks, has a continental climate characterized by an In addition to considering conventional Geol. Survey Bull. 525, p. 59-152. 85, 0:3'3 ft 1.(;,):::’ .S;hist :‘; gs; ft

sl K 35 p€bc Decomposed, oxidized mica schist 100 | 905 |831 }77.2 | 731 |627 [49.5]29.0 1216 |1438 2 | 1234 | 10.30 . Alaska. extreme range between summer and winter foundation problems, engineers in this area St. Amand, Pierre, 1948, The central Alaska 86. 0-1.0 ft loess, 1-4 ft schist.

8 -35 L 58 pEbc Decomposed, oxidized quartz schist 100 (100 955 | 938 871 [73.0 |565 |40.1 [309 [229 1.1 121.0 | 10.40 Anqusis by Permafrost Division, St. Paul Office, Corpsof Engineers, U. 8. Army, temperatures. The absolute minimum must also consider problems caused by per- earthquake swarm of October 1947: Am. 87. 0-3.0 ft loess. Schist at 3.0 ft

=2 - . Fairbanks, Alaska. recorded at Fairbanks is —66°F; the absolute mafrost and intense seasonal frost action. Geophys. Union Trans., v. 29, p. 613-628. 88. 0-1.0 ft loess, 1-4 ft schist

M 9.3 p€bc Blocky, decomposed quartz schist 100 [852 | 752 | 710 [665 |59.4 |509 |34.7 |265 |193 14 120.0 | 11.90 * Moisture content by R. A. Paige, U. S. Geological Survey, Fairbanks, Alaska. n;a:lcimum_ :; igop.. Thtz mean :.nnufll ;g;mbeg Fc})lundation condi]tions are good in areas Wahrhaftig, Clyde, 1950, Physiographic his- 58)?) g—ig f': }oess. gcﬁist a: }g g
- ) . 5 . of days with freezing temperature is 233, an where igneous rocks are exposed and fair to tory of southern Alaska: a hypothesis: - UL Oess. Schist at L.
x . X 82.7 .1 | 61.0 |[41.1 |31.9 |24.1 0.8 124.3 6.20 I d tions. 4 . A . ypothesis:
N 11.6 p€he Blocky, mica schist and quartz schist 100 | 965 | 912 | 8.1 i1 0 I unsurveyed sections freezing temperatures have been reported in good on Birch Creek schist. Most of the sedi- Geol. Soc. America Bull,, v. 61, p. 1953. *In permafrost at bottom of hole.
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