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INTRODUCTION tures, the source of construction  dissected area of accordant, rounded glaciated. However, much of the  brian age (Mertie, 1937) which under- of the Quaternary stratigraphy and the advent of the more severe cli- FOUNDATION PROBLEMS lems and to decide whether to Péwé, T. L., 1952, Preliminary report - /;7/’/ 4 / 7 ,,//ggéé{%/’//z;;{f/ % 4 7 7 ; s\ T Z /;’;’,’" / / 2 ,; 55 7 7 }Z,/,f,,;;,//// '//é//////// ;'z,, ’{;f}//zz O T T SRR« SR RE S o
The Fairbanks (D-1) quadrangle, materials, and the parent material sumx.nit.s 2,000 t 0 3,000 feet in altitude  Pleistocene alluvial fill'of the Tanana  lies nearly all of the area. It consists geo.logic hist()‘ry is ba§ed on obser- mate gf.the Wisconsin' glacial stage, In addition to the usual foundafion. = 2 reInpr fo thaw perennial_ly frozen on the 'late Quaternary history of ’/’//{f//// ) 2 N ?;’?f?,,?;ﬁ:? %; “ 7 ",o’»,,;/ : ;9"},,:, _ thick covers nearly all of the quadrangle. ’I‘hfeset st;"ﬁ{(nems are not shown on
a5 ‘ares of sbout 256 symare miles, for agricultural soils. The explana-  and is bfoken l?y scattfered groups of Low!and was dep?mted as huge of a complex group of metamor- vations made m'thfe Fairbanks (D-2) deposition of the Fairbanks l(_)ess problems of more temperate cli- grou_r}d b.efore construction or to the Fairbanks area, Alaska [abs.]: : \,’gg%;'{?/ /7 _ % ""/f;é/ 557 the geologic map where they are less than 3 feet thic
is in central Alaska approximately tion briefly summarizes the litho- mountal_ns which pFOJect above the alluvl.al fans by hez.avﬂy loaded, north- ph‘ose(.i water-lald.sedxmentary.r rocks. quadrangle (Péwé, 1958). See also (Qf) was accelerated, and the Little mates, the effect of permafrost and stabilize it fox: use as a foundation. Geol. Soc. America Bull. v. 63, p. % 2 7 ///, ',;,% ‘/Z/{’,’;’;’% ' 7 /;’,l SN
160 miles soush of the Avetie Cirele logic chara.cber of the geolog_ic uni.ts. upland ridges to altitudes of 5,000. to fl?wmg tr‘ibutarles of the Tanana Wlth 1.t are assqcmted extrusive a‘nd Tuck (1940), and Taber (1943). Chena, Chena, and Tanana Rivers intenss mexsonsl frost actislilon Permafrost ln_the Fairbanks (D-1) 1289-1290. é’f,///f / /,,,,,; % //l %/2/1 ’t/'%ﬁ//f/ﬁ{f/ 0///%//7 5?;%
and 8 milea aknt of Pairbanks, the The description of geologlc \-mlt‘s 6,500 feet. South of the upland he.s River, wh1.ch were fe.d.by Alaska  intrusive meta-igneous rocks, whl.ch In early Quaternary time, sand  and the upland creeks once again foundations must be consideroiiin quadr.angle Ct_msmts of.two types: (1) Péwé, T. L., 1954a, Evidence for pos- Z ) _‘ ’%,2%' ,,{{4;1,/"',’,;;; 7 ,';//,;,;;;;; 7 U /‘ij/,,?;’?, /;,‘:’ W'»,:;o,,’;%‘é’/ 7 YUKON-TANANA UPLAND TANANA LOWLAND
second largest city in Alssks and given below summarizes the ‘dlstn- the bro.ad Tanana Lowland, a sedi- Range glaciers. Deposition o.f these are, f?r convenience, mapped with and gravel were deposited in the aggraded their channels. As more the Fairbanks (D-1) quadrangle the fine-grained sediments of the sible marine Tertiary(?) sediments TN N 2 g //f,i',//;%" 2 Z /,:,,'}}’é',’,,”'//////’} ,/l,'//;;////’ 2 ' 7 //’;fo”;?’ /:/éfé’; gé’%; ,,',%yl///// ;;2;7///;/;2’%’ 3
the pomesercisl senter for e bution and thickness, terrain and  ment-filled trough between the up- fans forced the Tanana River to the Birch Creek. schist. Except for creek valleys of the Yukon-Tanana loess was deposited, some of the (Williams, 1955). Foundation con- “Qs” and “Qsu” units are continu- in contsel Alunkar Awi Asgoe. 7 Z : %% 5 '/'//{%%, 7 7 o /,-,/f/’/;';:%";? ’ %% %‘,;, 7 ,4////7///,%%; Z (////;%ZI/W . 3 Z 7 4/ ‘ 1
interior. Ladd Air Fovee Base is 3 natural slopes, drainage and perme- land on the north and the Alaska aggrade and. flow along the northern the metamorphism of the Precam- Upland, and also in the Tanana Low- younger and older loess was washed ditions are generally good on grafitic ously frozen and contain abundant Petroleum Geologists Bull., v. 38 ' k = 3 7255 7 ”?,e,///,// 7 o //’/’; ;44;,4%’; A:",/’j;;, / :::: /%,;,/4// . ’,Z,/’,/,‘,’;;z :{/’//4///”/ . _ % ,l';,,,,;;// / £ Qf
v ! ; ability, permafrost, susceptibility to ~ Range. edge of the lowland. Aggradation brian sedimentary rocks at least one land +t of the alluvial £l to the valleys where more creek 3 cund 4 . Sy A1 _ i O Z 7 s o ',7;/;/5/24’7,, {//,//{{’Z'/////’,'}f///// 25 _ //’:j////, LN /;///,/,/;’, 7 ////,2;’/// / / ; yZ’,é’//// N 2! L
miles west and Eielson Air Force e . e - X ¢ : and as part o uvia ’ rocks and basalt (gr, ad, Tb) and fair  gr ice ranging in size from p. 2222-2225. : 7 7 / Z 7 Ak ,,//,///% ////// % /// 7 i 7 . ’ : ; :
Base is § miles scuth of the guad- frost action, bearing streng'fh and Within the quadran‘g'le, the .Yukon- caused by overloaded glgclal streams  episode of dlastrophlsm and erfuplace- beneath the present flood plain.  valley fill (Qsu) was formed of the {5 good on Birch Creek schist (p€bc).  granules, thin veins, and stringers, Péwé. T. L. 1964h, Bftect bf perina. : 422’{2?3 _ 700 7 7 Z e %% /{/{/ / i 7 /,/%///, . o Fairbanks loess Perennially frozen silt
razgle beundary. Exeept for the slope stak.nhty, ease of.excavatlon and Tanana Upland consists of hills and  was doub‘tlessly superlmpt?sed on .ment ?f the asso'aatefi extrusive and Gravel deposition in the upland creek ~ retransported silt, organic material Most of the Quaternary uncomnfiol-  to huge tabular and polygonal mas- fro;t .o n.’cultiv,ated fieldsp g ///,//,//, 7 '% //,’/;,/{// //;”’/)’ ///'/5?’;:'/?; 7 ~ Z //////// // 0 ///?4,/%;;/5;/ W %’2’{0 ,;’é Massive; hemegeneous, uneonsolidated 9951"%?% Silt, undifferentiated, Qsu, consists ofsil,, re-
homesteads and homesites along the compaction, and possible uses of the valleys between 500'8’1('1 2,400 feet ager adation caused by Plelstoce:ne mtrusn.re r(?cks, little is known of the valleys was interrupted by at least including both carcasses and plant idated sediments would provide fair ses and ranging in amount from a Eiadiaraie bkt B S’ Geol 'I// 2% s ’,{///’g‘/;';‘j:f,‘f 7 /////’ 7 //// /’Z’Z/Z///f'/,% % 7 silt. May include some retransported silt transported from loess-covered hills to lower
road net, most of the land is un-  Materials in cach unit. Subsurface  above sea level. Relief is less than  uplift of the Alaska Range relative  geologic history of the quadrangle two cycles of erosion, but evi- remains, and loess deposited in the {4 good foundations if in a mild cli- ’ o . Z ,@/////’ iy /

few percent by weight to almost
pure ice, and (2) the bedrock and the
silt, sand, and gravel of the "“Qsf,”
“Qal,” “Qts,” units are discontinu-
ously frozen and have a relatively
low ice content; they contain no
large ice masses. The discontinuously
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until intrusion of granite stocks and
dikes in Mesozoic time (Prindle and
Katz, 1913). Gold quartz and sche-
elite mineralization in the schist are
probably genetically related to the
Mesozoic intrusives (Prindle and
Katz, 1913; Mertie, 1937).

data presented on the map page were 2,000 feet and most commonly ranges
furnished by local residents, drillers,  between 400 and 800 feet. Slopes are
the Alaska Road Commission (now locally gullied and are covered with
a part of the Bureau of Public Roads) dense spruce-birch forest and second-
(holes 28-41 inclusive), and Alaska  growth birch, aspen, and willow
District, Corps of Engineers, U.S.  brush. Steep rock bluffs occur where
Army (holes 52, and 63). These the Chena, Little Chena, or Tanana

to the Tanana Lowland (Wahrhaftig,
1950). Aggradation of the Tanana
River raised base level for the tribu-
taries flowing southward from the
Yukon-Tanana Upland and forced
them to aggrade their valleys and to
deposit hundreds of feet of silt, sand,

N

on slopes. Well-sorted; contains less than
10-percent clay. Angular grains of quartz,
mica, and feldspar. Locally cemented by
iron oxide; locally calcareous. Color buff
to tan-gray when dry, brown when wet.
Locally mottled by thin carbonaceous
layers and by iron oxide stains

slopes and valley bottoms. Includes minor
amounts of loess. Silt massive, locally strati-
fied, homogeneous, unconsolidated, well-
sorted, less than 10-percent clay. Angular
grains chiefly quartz, mica, and feldspar
locally cemented and stained by iron oxide.
Deposit, especially in valley bottoms, contains
organic material in beds, lenses, and as
finely disseminated flecks. Color buff to
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Survey Bull. 989-F, p. 315-351.

Péwé, T. L., 1955a, Origin of the
upland silt near Fairbanks, Alaska:
Geol. Soc. America Bull,, v. 66, p.
699-724.

Péwé, T. L., 1955b, Basalt near Fair-
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populated public domain.

N

creek valleys. The creeks reworked
some of this material, carried it
downstream, and deposited it in coal-
escent alluvial fans built at the mar-
gins of the Little Chena, Chena, and
Tanana Valleys. The creek-valley fill
and alluvial-fan deposits were fro-

dence for similar trenching of the
hundreds of feet of alluvium of the
Tanana Lowland is lacking. In the
upland, where placer-mine excava-
tions are available for study in the
Fairbanks (D-2) quadrangle, gold-
placer deposits formed in stream
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mate, but in this area the widespread
mantle of silt is subject to intense
seasonal frost action, especially
where poorly drained. Special pre-
cautions, therefore, must be taken
in construction of roads, airfields,
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Gold mining and prospecting for
placer and lode deposits have been of
great importance to the economy of
the Fairbanks area since the discov-
ery of gold in 1902. Placer gold has
been mined in several of the creeks
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Flood-plain and terrace alluvium

Well-stratified layers and lenses of uncon-
solidated silt, sand, and gravel; gray to
brown, particles % inch to 9 inches in dia-
meter are mostly granite, quartzite, vein
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MESOZOIC

""14 / 794445, 5 brown to gray, locally mottled by organic 4 /
AL $2¢¢,¢44// 55 7245 Sl U kit quartz, gneiss, and schist. Locally peren- =
s : bridges, unheated buildings, a i i : ’// 7 T 7 matter and iron ozide stain. Contains large nially frozen and cemented by interstitial | &
: records are the only basis for under- ~ Rivers have eroded the ‘valley sides  and gravel. Loess blown from the After the intrusion of Mesozoic channels were buried by a thick, zen under the prevailing severe strugtures on pieisb:ggl;iglisngtg f::itirclku;?szsgll::{EZ?y‘iftI‘:;): gi:lr)llcel Zﬁrr:;‘si,c: lBa:fli(av[ng.]'l?()eBOL o ’35:,%///’/ 7////’;’%2///{//«///46// /, ////' _ 25 %:,’7/? WL v vou ) . ice. 11\"!{ large ground-ice masses s
in the northwestern part of the quad- standing the vertical distribution of a8 they migrated back and forth braided river channels of the lowland granitic rocks,little is known until coarse, angular gravel of local origin cilmate. Large masses of ground-ice prevent freut beaving: fn adi cmcaed 4 Sl ionrich, Moo arathad ., V. 66, p. - = ’ \»,,3;/,” ,,,/;,;;;////; 2 Z %%?%%{/{% o 7 %g % : Silt composing coalliscel?t qll;wwl‘-ifan ;iepostti._ Contains swale and slough deposits, Qs, con- b
= gle, e to'date sy small-scals the geologic units and of permafrost  across the valley bottom. Tributaries to the upland ridges ranges in thick- deposition of Tertiary lavas (Prindle during a period of aggradation. In were formed in the perennially el s oy - A mater- o g gr Péwé, T. L., 1958, Geology of the S i - //,’,;,,,, Az / ’/’l}//// é?’m 7 /;/////' 7 2 ;"g e G » ?sf, liz:hzch ;nant :ocillcvg;lu }?"mm dg:«;lé; ; sisting of poorly stratified layers and E
mining operations have been under- ot i ; i i . Pl : . : g € the Sine-grainec Gupr- depoNits. Fairbanks D-2 quadrangle, Alaska: i % 0 '7/// 7 1907 % : N e oolly, o huse of ' iead lenses of well-sorted, stream-laid silt and |5
within these units in the absence of to these rivers occupy narrow, steep- ness from a few inches on the higher and Katz, 1913; Péwé, 1955b, 1958) the succeeding cycle of erosion, frozen silt. About 5,000 to 6,000 years ial to a depth beyond the effect of The Fairbanks (D-1) quadrangle al qu gle, Alaska: /7’, 7 /y//// ; 72 / ////?%"z, ;’?ﬂﬁé?é////// 7% /] ///”7 and lenses of water-transported rock frag sandy silt; includes local pond deposits; o
‘i;aken: ¢ Pl:ce;l anfd l;)ldel.:ungs ten  atural or artificial excavations. wallgd val!eys in their upper courses, su_mmits to more than 100 feet on  znd the overlying Tertiary contin- streams eroded most of the coarse  ago aslight amelioration of the cli-  seasonal frost or improving the  Jies in a major earthqua(l](e S g In U. S. Geol. Survey Geol. Quad. 7 ?,,;;’é/ 7 %///// //’;Z/’/’//f}?/jg// "::';"I;:i /;:;///’;,/é Z’j:fi':"gfilfcc’fnm: i %ﬁ:?g;ﬁ&%g& contains 10- to 30-percent clay-size parti-
np morthwestern part of the quad.  Data on properties of materials were  but in thelr lower courses the croel  mifie Sopen ental deposits (which are notexposed  gravel and reconcentrated much of  mate caused thawing of the UPPST drainage, it is in some places oS- 1987 and in 1947 the area was shaken | . & 1 . ___ o . maes” S ek ¢ s, e oldiger:
: p q obinined from Held cheervations of valley bottoms widen into poorly Climate.—The region has a con-  ;  +y. Pairhanks(D-1) quadrangle). the early placer gold into new placer ~ part of the perennially frozen sedi-  gible to anchor the foundation in Prindle, L. M., 1908, The Fairbanks 2 ///;/’ v ////// 75 ;44/«,‘4 7 contains organic material. Color brown to
rangle (Mertie, 1918) and have been E ¥ - drained gently sloping alluvial fans tinental climate characterized by an ! . : : 3 . Si hat time, additional . by severe earthquakes. In 1937 the ¢ ¢ ////ﬁ / //// //,{{{/{/’/}”’//" ?/?3 7% UNCONFORMITY ; with carbonaceous
e ; : ; gently sloping y The widely scattered exposures of deposits. During this cycle of eros ments. Since that time, additio underlying permafrost to overcome : . and Rampart quadrangles, Alaska: %4 i 75 Vi grayish blue mottled with ;
mined intermittently since 1915. The various engineering and agricultural i i i s y P . . . 2 = epicenter was 20 miles south of the / 7% 0 7 7 ’/f”/x’{/ 7, % material and iren staining. Perennially
: . i . : . which merge with the valley floors extreme range between winter and . 3 ion, many streams occupied different  loess and creek-valley deposits (Qsu)  the effect of frost action. B U. S. Geol. Survey Bull. 337, 102 p. //”// i / frozen with moderate to high ice content;
value of sand and gravel used in rail- projects in this and adjacent quad- of the larger rivers. Scattered con- summer temperatures. The minimum Tert_lary rocks suggest a former ex h 1 Is £ th : Kich th have boen formed. A more severe 4 quadrangle boundary (Brambhall, " e 7% _ 7 ,.lz’,////,(// - : - - i:a.. o
road, highway, and other types of  rangles. Tests were performed on  contrations of small lakes occur on  recorded temperature at nearby Fair- tensive cover over a large part of the cl;:r;:e zldrv(;;ns fir(;ied;nov:ib:i ande climate permitted. freezing of the Perx‘;w..fr:s;., ozp(;;erﬁmally 4f7rozen 1938), and in 1947 it was at Clear, Prmdle., L. M., and Katz, F. 4o 1908, i,%%"g i //’;//////;’//// ' - gers
construct.ion', both civil and military, representative samples by the Fair- the silt fans and creek-valley banks is —66° F, and the maximum is Yuk_(;n-'ljanana LUpinad, Frag‘mentar};‘ It)herefc;gre some of the zarly p,lace; newly formed deposits of creek g:?}:;i (':llcsne:sl:t? so(il l;r zi,}xlegr sv’.xp.ei)- 60 miles southwest of the quadrangle ll)) etl? 114;;1. de.s (zl%tlgn éf tihe Wit~ 7 %%é,/’/ ////;ﬂ////’/ Reworked creek gravel M';;s;fllﬁm’;ﬁ;ﬁiﬁf&ﬁﬁ;&“:ﬁgr f;
has‘steadlly increased inrecent years,  banks office of Alaska Road Com-  pottoms. 99° F. Freezing temperatures occur foust ev1d.ence SRR (hat bise o deposits a're still preserved as frag-  valleys and associated valley-mouth  fiaia) ¢ it : f bed 3 k (St. Amand, 1948). Intensity of the daiice Eistiios: &8, (eSS 4’%’ 74 %’// gﬁgf//// A d. gravel is placer-mine tailings. Undisturbed gravel, shown on accompanying part) silty sand and sand, Qts, composing
until today sand and gravel are mission (now Bureau of Public The lowland part of the quadrangle,  on a mean of 233 days per year and i iy ol Bave heen ’.je- s K]) teh . alluvial fans and refreezing of the s R 1947 earthquake at Clear was 8 + M. 3B b6-TE %@%( N 7 ?%/// 4 scm%ciﬂ is bufigd, except where exposed in walls of excavations. Undisturbed 50-foot river terrace. Angular and sub-
among the most important mineral  Roads), by Alaska District and the between 445 and 500 feet above sea in every month except July. Mean posited in a marine or estuarine mentary bench DLALEER, whie 5 : : S which a te_mperature: below : . : : St. Amand, Pierre, 1948, The central 7 4’;‘:"’/ ’4///" gravel consists of well-stratified layers and lenses of poorly sorted, angular to sub- rounded grains of quartz, mica, and felds-
od f th These d i . : : o FE W . embayment that extended into now largely buried by younger silt ~ Previously thawed deposits. freezing has existed continually (Merealli scale); at Fairbanks it was 3 7 77 7 Y winded, locally auriferous, sandy creek gravel; cobbles and boulders up to 24 inches in par. Color tan to gray. Permafrost deep
products of the area. These epos'lts Rock Island, Ill. office, Corps of Jevel, consists of the woodland- and annual temperature is 26.1° F (U. S. y . deposits. Aperadation following the The later Quaternary history of for two to tens of thi ds of intensity 7 with aftershocks esti- Alaska earthquake swarm of 2 2 7 et i mostly of quartz, gneiss, and schist. Color buff to brown, with much or absent; probably mo large ground-ice
are near the surface and readily  Engineers, U.S. Army, and by Frost  brush-covered flood plains and low  Weather Bureau, 1943). central Alaska as far east as Fair- P, SwEest : e 5 » =« XOERN0 G RS : : : October 1947: Am. Geophys. Union 55 7 iron-ozide staining. Locally perennially frozen J masses J
accessible in the southern part of  Effects Laboratory, Corps of Engin- te (Qal, Qts) pf the Ch Interior Alask:'a. has warmer su banks (Péwé, 1954a). The cover of Flristagela o stocioaws o] the Little Chons, Cisus, and Tanana.  yewrs™ It i “wafined excaiengs e s g hlstory = Trans., v. 29, p. 613-623 7% D /{//4/
the quadrangle and along the Chena  eers, U. S. Army. ’Generalizatiilns Lil;:?: %sflen: ’andsT:nan: Riveel:.? mers and more hours of possible s\:l:l_ Tertiary rocks was removed by eros- by a second el?isode of erosion.‘These Valleys is obscure. Tributary alluv- t.he basis of tempera.ture’, irresp.ec- strong .ea-rth movements requires L Vi 29, i - g’%; . - 7 //
and T ithe-Chata Tivers e fhe ot g g » ¢ : jon which accompanied later Tertiary eycles of erosion and aggradationare  ia| fans at the valley margins have tive of texture, degree of induration, ~that buildings and other structures  Taber, Stephen, 1943, Perennially 7 7 IGNEOUS AND METAMORPHIC ROCKS
preseni':ed on the' engineering Silt-filled swales (Qs) and oxbow sh!qe than any other established : probably related to changes in base - water content. or lithologic chate. De designed to withstand severe frozen ground in Alaska—its origin 7 /;%&/ 7 ;o,//////o,;%;;;;,///// .
ern and eastern parts. Elsewhere, properties of unconsolidated and bed-  lakes mark the former positions of ~ agricultural area in the Territory. ~ °To8€mc FRowamente. level of the T Ri covered any terrace deposits that »  Engineeri e ; sa¥th movenents. wud histary: Gool Boc. Amesies -j/////”' 7 "”’//,,,/,/(//////7’// b et 7
sand and gravel are absent or so  rock units may be useful in preparing  the rivers on flood plains and some  The growing season averages 97 days A .c?mplex group of Qua?ernary e\Ire 10 & » a:ana 1\?1-. th may be present with the exception ‘e Ilgl;:eirmg strucinteigsn Bull. v 5(; y-l 433—i548 ' N f,,,;é//f 4 _"”,i,’,’;fof% ‘ O ‘ >
deeply duried by perennially frozen  preliminary plans and designs, but low terraces (Qal). Spring runoff and for field crops on the flood plain at surficial deposits in the Fairbanks n later Qua emary. 1me,. e up- of the sand deposits of the 50-foot :interlor aska have been _extenswely LITERATURE CITED ., V. 4, p. : ',:Zf,/é/ :%,234 2,% &
silt that they cannot be economically  are not intended to replace standard  heavy summer rains cause periodic  Fairbanks, but is 123 days on the (D-1) quadrangle and the well- land was blanketed with Fairbanks o1 ace north of the Chena River at imz}ge}d becaus.e the existence and i’ e a e e Tuck, Ralph, 1940, Origin of the muck ;’://’ % o gg’; Basalt =
developed. field and laboratory investigations  floods over part of the lowland. The  sunny, southward-facing slopes of exposed placer-mining cuts in the Loess (Qf) (Péwé, 1955a, 1958) blown  the eastern edge of the quadrangle. ~ PRysical properties S e o e ighiony deposits at Fairbanks, Alaska: ) [N LSRN\ (e 7 ”/,,',’,,«’ . 2 i
: : : . : d. Th : ; . - : were not known prior to construction. Alaska earthquake of July 22, i Vi i 7% Dark-gray and black or brownish olivine basalt, closely jointed =
The quadrangle includes a part of  required for design of engineering  master stream, the Tanana River, is  the upland. adjacent Fairbanks (D-2) quadrangle northward from the flood plains of  The sand is probably alluvial, but i ; 0 168%. Salkinsl Boe. America Hell Geol. Soc. America Bull., v. 51, p. /1/4/ %/Aﬁ'é”f:?fé"f’//’/’”” 7 e ooty aeathered. Lool gillons 448 pebuwmar
the Tanana Valley agricultural area,  structures. a tributary of the Yukon River. Mean annual precipitation (U.S. record alternating deposition and the Tanana River and its glacier- may be eolian in part. This terrace ttr}Pplng of the insulating vege- : s : e o 1295-1310. 7 {/,;"""a"é 7 O e occistrences of A
< : : ; 4 : ; . . : ; ; ation mat over frozen ground in v. 28, p. T1-75. 3 %
which ranks second in crop value Running water has been dominant ~ Weather Bureau, 1943) is 11.7 inches,  erosion of silt, sand, and gravel, for- fed southern tributaries. Much of  represents the highest recognizable £ ¥ ;| U. S. Weather Bureau, 1943, Climatic 7
among Alaskan farming districts. PHYSICAL SETTING in molding the landscape. It has of which 63 percent falls as rain from mation and thaw of permafrost, and the upland loess was washed from remnant of an old valley floor, and is grep?ratlgz éorlggzt': si(:;u::tl;n tﬁr Gasser, .G' W, 1946, The Tansna atlas for Alaska: Rept. 444 and /,;’/?7//”
Farming dates from the early days Physiography.—The Fairbanks eroded and carved mature stream  May through September. Mean climatic fluctuations ranging from a the hills onto lower slopes and creek ~ Presumably related to the Wiscons-in t:xn:;xn% (Péwe, d) 18 “rt}sl e Valley: Alaska Devel. Board, 29 p. sapplament of the Weather lnfor: /”/Z/ ‘
of the mining industry and today  (D-1) quadrangle lies within two  valleys in the upland and has, by  annual snowfall is 66.6 inches. The climate warmer than the present to valley bottoms where it became  glaciation. Following the Wisconsin, ~ '€r™Mal régimen anc causes thaw- M?rt]e' J. B'_’ Jr., 1918’.1‘0(?6 IMne mation Branch, Headquarters : -
; ; : . . : o & : & 5 ; 3 : the Little Chena, Chena, and Tanana  ing of permafrost. As the ground in the Fairbanks district: U. S. . ! ? Altered dike rock
provides dairy products, livestock, major physiographic units: (1)  deposition, formed the flat alluvial period from September to May is  one colder than the present (Péwe, incorporated with much organic ) b a th the foundsti ttles dif Army Air Forces. g : . o
oats, barley, spring wheat, potatoes,  Tanana Lowland in the southern part  surface of the Tanana Lowland and  generally calm but broken by occas-  1952). Similarity of stratigraphic debris including vertebrate remains ~ Rivers began trenching their valley- AWS, Uhe IORCR UL IS Geol. Survey Bull. 662, p. 403-424. ) d Gray to yellowish-brown, porphyritic, medium-grained granitic
; ; o : 3 : b d its. Th d of alter- ferentially causing damage to struc- Mertie, J. B., Jr., 1937, The Yukon- Wahrhaftig, Clyde, 1950, Physio- rock, composed mainly of quartz and feldspar. Highly
garden vegetables, and other prod-  of the quadrangle, and (2) Yukon-  that of some of the larger valleys of ional southwesterly storms, and the  sections, surficial deposits, and land and became perennially frozen. In a otf.om EPOSYis, L B0 TECOIV 00 Sinek : ’ s ATy ’ hic hi P Raie bk Sientiured
ucts (Gasser, 1946). Tanana Upland. These are both part  the Yukon-Tanana Upland. Although  summer months from June through ~ forms of the Fairbanks (D-1) and subsequent erosional period, prob-  Dating alluviation and trenching of tures, especially those located on Tanana region, Alaska: U. S. Geol. gr Zp = lllstao.ryo sout: tz'n 1 ag o
The geologic map shows the areal  of the central Alaska uplands and  Pleistocene glaciers formerly extend- ~ August are slightly windier. (D-2) quadrangles lead the authors ably just prior to the Wisconsin  the alluvial fill since Wisconsin time sites underlain by perennially frozen Survey Bull. 872, 276 p. Z ypot }; slxls [a 6:']' 153(2) A iy Al
distribution of rock units with valleys which form arcuate belts  ed northward from the Alaska Range to believe that the Quaternary his- glacial stage, much of the loess and  is complicated by the numerous low fine-grained sediments which con- Muller, S. W., 1947, Permafrost or AR RN S 3 ] °
emphasis on the widespread mantle between and parallel to the Brooks  and glaciers occured locally in the GEOLOGIC HISTORY tory of the two areas is essentially most of the creek valley silt deposits terraces (part of Qal) apparently tain large ground-ice masses. If the perennially frozen ground and Williams, J. R., 1955, Preliminary Q g .
of unconsolidated deposits. This and Alaska Ranges. The Yukon- mountainous sections of the Yukon- The oldest formation exposed in  the same. Therefore, in the absence were removed, and permafrost was caused by lateral migration of the  temperature and extent of perma- related engineering problems: geologic evaluation of the Chena Q K Granite
mantle is important because it is the = Tanana Upland between the Yukon Tanana Upland (Mertie, 1937), the the Fairbanks (D-1) quadrangle is  of adequate subsurface data in the thawed, perhaps completely, by the Little Chena, Chena, and Tanana frost are known, it is possible to Edwards Bros., Ann Arbor, Mich., area, Alaska [abs.]: Geol. Soc. § g Gray to yellowish br?wn‘_pﬂ'f'l’hyrflt?c' ”‘heedi“m;t‘s" ;Z‘mf
foundation for engineering struc- and Tanana Rivers is a maturely  land within the quadrangle was not the Birch Creek schist of Precam-  Fairbanks (D-1) quadrangle, much accompanying mild climate. With Rivers with respect to one another.  evaluate potential foundation prob- 231 p. America Bull., v. 66, p. 1709-1710. ?53 ® iﬁmﬂ‘}%‘;ﬂg;‘}.ﬁzﬁ;‘”ﬁsﬁ% ;ngfez gf:;y ’ %
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DESCRIPTION OF GEOLOGIC UNITS RIS o 1, 43 o SECTENE S
(See explanation on facing page for desciption of materials) ,3,”4 ;m mﬁx&{f:&%ﬁc&ﬁ :::w cdamy:;u: ;z}:zts S
. small quartz stringers and veins. Weathered 1 foot to 50 feet
GEOLOGIC DISTRIBUTION TERRAIN DRAINAGE SUSCEPTIBILITY BEARING STRENGTH EXCAVATION
UNIT and and and PERMAFROST TO and and POSSIBLE USES .
THICKNESS NATURAL SLOPES PERMEABILITY FROST ACTION SLOPE STABILITY COMBPACHION . = ' . I o o e e e e e e e e e e en T /;\t*—;/
ontac
Flood-plain Covers southwestern third of quadrangle and borders | Flat plain broken by low | Drainage excellent and permeability high | Depth to permafrost 2-4 feet in older, higher parts of flood | In silt: frost action | Sand and gravel have high bearing | Easily excavated with power equipment except where | Good foundation for structures, except in marshy silt § , { . : g i ) Dashed where gradational or approximately located
alluvium Chena and Little Chena Rivers elsewhere. Surficial terrace escarpments as except locally in surficial silt or where gran- plain and on low terraces and more than 4 feet on inside moderate to in- strength at all seasons. Surficial perennially frozen. Difficult to compact. Little or no areas. Silt mantle should be removed before construction g, v Sy s AN i : : : A A ((
(Qal) alluvial silt 1 foot-15 feet thick covers river sand and much as 10 feet high, a ular deposits are frozen at shallow depth. of meander curves near rivers and in other especially well tense. silt has high strength when frozen subsidence of ground upon thawing of permafrost. to eliminate frost-susceptible foundation material. :/r/,,,//’/@'//;/;(g 7 o g N N Az
gravel. Thickness of alluvial deposits not known, but few ponds, meandering Drainage is improved by removing vegetation drained sites. Depth to permafrost 25-40 feet in some R D p— or when thawed and well drained, Gravel good for subgrade, base course, and if crushed % /Z,/ 725’ i b Strike and dip of major foliation
probably 1 foot-20 feet in upper Little Chena and Chena stream courses, and a mat, thus lowering permafrost table. Subject cleared areas, and absent beneath some of the lakes and wat samch tgi';;le to but low bearing strength when and screened, for road metal, concrete aggregate, and
Valleys and as much as 700 feet near Tanana River. complex network of to periodic river flooding. Water table 1 foot- streams. Active layer 2-8 feet thick. Permafrost is 5 to Sevst actign poorly drained. Slopes stand at 1:1 railroad engine sand. Source of moderate to large sup- xR # ;
shallow swales and 15 feet deep where permafrost is absent or more than 250 feet thick. It is discontinuous horizontally i to 2/3:1 except in sand. plies of water from permafrost-f_ree alluvium,.or from Rock quarry Gravel pit
sloughs (Qs), which deep. and vertically with thawed layers, lenses and vertical zones. be_lo.w pen{afrost. Surface silt fair to good agricultural o 5
mark former positions Low ground-ice content, chiefly interstitial. soil if fertilized. AP e
of l.)raid.ed and mean- 025 W aE
dering river channels. Sive of well'ar test pit Sample site
Flood-plain Widely distributed in meander and braided stream scars | Elongate,branching,sin- | Silt, locally mixed with organic material, is | In the broad basinlike swales grown over with stunted spruce, | Susceptible to in- High bearing strength when frozen, | Difficult to excavate when frozen. When thawed below | Poor for construction foundation or fill.Should be removed ; : : o S
swale and which mark former river channels on the flood plain uous, and flat-floored poorly permeable when thawed, and imper- thick moss, and sedge tussocks, permafrost at 1.5-2 feet tense frost action. but only moderate to very low water table, saturated silt flows back into excavation. if possible prior to construction. Possible source of T.15 : D
slough deposits and low terraces of the Little Chena, Chena and Tanana meander and braided meable when frozen. Impermeable soils deep, and active layer 1.5-2 feet thick; permafrost is 5-25 bearing strength when thawed, Subsidence of ground upon thaw of permafrost is com- clayey silt for use as binder, but source would be thin,
(Qs) Rivers. Thickness generally less than 10 feet, and only channel scars and flat, cause marshy and boggy conditions through- feet thick and laterally continuous. Contains many small depending on height of water table mon, and degree of sinking depends on volume of ice in small in volume and probably contaminated with organic
rarely between 10 and 25 feet. wide, basinlike areas out the summer. Drainage may be improved ice segregations. Permafrost may extend into underlying and vegetation cover. Slopes border- excess of void ratio of sediment and depth of thaw dur- material.
with indefinite bound- by stripping vegetation mat and lowering alluvium (Qal). In filled meander scars, permafrost may ing sloughs and swales subject to | ing and after construction.
aries. Some of channel permafrost table where water table is low. be absent to within 2-4 feet of surface; active layer is 2-4 slumping unless thawed and well ANALYSIS OF SAMPLES. FAIRBANKS (D-1) QUADRANGLE. ALASKA
scars occupied by ponds, Subject to local snow melt and river floods. feet. drained. : o | : : il 4 4 . . : ) Rock
creeks, and intermittent Water table ranges from surface to 15 feet ¢ 4 ! ey, o 2 : ¥ T\ " r
streams. deep. Sample number A B € D E F : :
64" A " | s IN
Silt compesing | Alluvial-fan and colluvial deposits generally located at | Alluvial fans of intermit- | Surface drainage generally poor to fair on silt | Depth to permafrost to 2 to 25 feet; active layer 2 to 4 feet | Frost action moder- | When frozen or dry and well drained, | Silt easily excavated with hand or power tools except | Fair foundations for structures. Unimproved roads on silt I R i Locgival Range 2N 18 IN IN 1N 496N | 503N | 507N
alluvial fans the base of river-cut escarpments. Deposits form a tent streams and steep alluvial fans, but generally fair to good on thick. Parmafrost ranges from 2 to 30 feet thick and may | ate where well | silt and colluvial deposits have high where frozen. Difficult to compact. Little to moderate are dusty when dry, and soft and muddy when wet. e , = 5 wr | ur 147° = o
(Qsf) veneer as much as 30 feet thick over river sand and colluvial slopes. Aver- steeper colluvial slopes. Drainage of silt be in contact with permafrost of underlying sand and drained to intense bearing strength, but when wet and ground subsidence upon thawing of permafrost. Mixed Fair to good agricultural soil if fertilized. - & Towiship 15 i L o5 | 170N, 36w
gravel. age slope of fans ap- generally improved by clearing of vegetation gravel (Qal). Discontinuous. Ground-ice content low, chiefly where poorly thawed the silt has low bearing silt and bedrock fragments of colluvial deposits locally § g - = = 2
proximately 25 feet per and lowering of permafrost table. Permea- of interstitial grains rather than large ice masses. drained. capacity. Frozen silt is subject to difficult to excavate where bedrock is resistant type of g § Section 35 i L 5 pe =
mile; local relief 5 feet. bility low in frozen silt, but relatively high slumping until thawed and drained schist, but relatively easy to excavate where bedrock g 1 section SW sW SW SE SW
in thawed silt and mixed silt and rock frag- and then is stable at 2/3:1 to 1:1. fragments are soft, weathered schist. % Vi of Vj soe- SW sW SW SW SE SE e
| ' | | A 110 | Oct.10 | Oct.13
ments of the colluvial deposits. Very susceptible to gullying. . s?&gz Al ;f'}z 035';1 Olcg"s';l Jui,;S ‘1)1 J‘;]gsg .1;191 5(1)6 A;;gsol ecy -
Terrace sand | Limited to 30- to 50-foot terrace along the north bank | Flat terrace, slopes about | Drainage excellent in central and southern | Permafrost conditions not known. Permafrost probably deep | Sand not suscepti- | Bearing strength generally high at all | Easily excavated with hand and power tools. Possible | Possibly suitable for fill and subgrade in absence of — 3 (g_, af Qf Dot Qf Qf Qsu Qf Tb p€hbe
(Qts) of Chena River at eastern edge of quadrangle. Surficial 6 feet per mile to west, part, but poorer in northern part where silt or absent in well-drained southern edge of terrace, but ble to frost action. seasons, but low in summer in the permafrost at depth in northern part of unit would coarser material. Offers good to fair foundations and Geologic unit represente T -
sand deposits probably more than 6 feet thick but maxi- with local relief less mantle thickens at toe of alluvial fans and at may be at shallow depths along northern border of unit. Local silty sand scattered swales or former ponds make excavation more difficult. provides sandy, well-drained agricultural soils which Chlorite F¢ F
mum thickness unknown. than 5 feet. Bordered sites of former ponds. Permeability of ter- Large ice masses probably not present. deposits at sur- along north border of unit. Sand require fertilization. e F
by gently sloping al- race sand generally high, but that of silt face and at depth stands in slopes of about 1:3. — F__,F__
luvial fans on north and mantle in poorly drained areas is less. slightly suscepti- moras L is |s3z
locally steep river-cut ble to frost action. Epidote F F EE é.—; g
escarpment on south. el & - 23 g SE o
: : ; ; ; s Garnet FLF 15 |:if
Fairbanks Forms widespread silt mantle on hills of northern and | Occurs on slopes and sum- | Generally good surface drainage. Lateral perme- | No permafrost. Mild to unsuscepti- | High bearing strength when dry and | Easily excavated with hand and power tools. Difficult to | Possible source of fines and a possible source for imper- Sl = o = = o 2 §i &
loess eastern part of quadrangle. Thickness ranges from a mits of gently rolling ability good to fair; vertical permeability ble, except in undisturbed. Low bearing strength compact. vious fill. Good foundation for heated structures if g 1 - = ° g 9 =z = g2 |3 8%
(Qf) few inches on higher hilltops to about 100 feet on mid- hills. Slopes are cut by good. Water table generally deep in the poorly drained when wet. Will stand in near-vertical protection provided against gullying. Unsurfaced roads - ‘A;:nd 4 Hypersthene F ¥ ] : : : : : :-ég g g %
dle slopes. Mapped only where more than 3 feet thick. subparallel gullies as underlying bedrock. places where frost slopes. Very susceptible to gullying. built on loess are dusty when dry and muddy when wet. 2 of low i Muscovite N N % 2 2 2 2.1 Re B R ngg.
much as 40 feet deep. action is severe. Freshly exposed surfaces subject to Good agricultural soil if fertilized. S i Gatomsl R s et 38 8| 5 g S 8| 5 % #e Eg_i 3E 5
wind erosion. Natural dry density : ;zlgsp:‘r““d = B = E%’ §§ 55 g% %E gg & ;g:‘si Eg i 2
less than 85 lbs/cu ft. 64°45" (FAIRBjﬂNKS o i INTERIOR. _GEOLOGIEAL SURVEY, WASHINGTON. D. €., MR|7571 14 Qu :"‘ ; : : = .,-—::' '§_§ :. E*s‘;ég
147°30 . R ustile 5 J g z 3 3 £ £ | BB | 2488
Undifferen- Widespread surface deposits of lower hill slopes and creek | Gently sloping coalescent | With few exceptions entire unit made imper- | Depth to permafrost 1.5-4 feet on lower slopes and creek- | Mild to unsuscepti- | High bearing strength when frozen or | Very difficult to excavate unless thawed; blasting only | Poor foundation for construction; may improve slightly " o < Scale 1:63360 N R Geology rtlapped by J. R. Williams, 1950. ‘5‘0 Sphene F F 5 S () (] (5] %] SICR ]
tiated valleys of Yukon-Tanana Upland. Thickness 3 to 100 alluvial fans with aver- meable by underlying permafrost at shallow valley bottoms; 5-20 feet near contact with Qf and p€bc ble where dry dry; -low when wet and thawed. moderately effective. When thawed, viscous mud slides near contact with Qf with .loweriflg of. pern}afrost. @ 83589 fgapl by T?pggraph‘igi‘gs'on 2 IF:hH b_‘f B s (‘L 4} = — WAL P_éwe, 1948, 1954, 1955, aSSISt.ed < = s e . -
perennially feet. age slope 25 feet per depth. Drainage poor except near contact and at well drained knolls within unit. Active layer 1.5-4 near contact with Near contact with Qf may stand in back into excavation except near contact with Qf or Possible source of fines and impervious fill. Soils poor 0‘& U.S. Geological Survey, g Coubost Hatanal 80 Seet by A. M. Gooding (1948) and D. D. Smith ¥ s - - .
frozen silt mile or more and steep- with Qf and p€bc. Surface boggy and marshy feet thick. Permafrost 3 to at least 100 feet thick, pinches Qf, but generally vertical shallow cuts. Elsewhere low well-drained knolls. Difficult to compact. Great to fair for agriculture if fertilized. P\?- . orsimdadip e (1954),and R. A Paige, 1955 s Tremolite
(Qsu) er lower hill-slopes. in summer. Clearing near contact with Qf and out upslope, and is laterally continuous except possibly poorly drained and subject to slumping until thawed differential settlement and ground subsidence upon N E J.R. Williams Zircon F F =
Flat to gently sloping p€bc may improve drainage but clearing in under lakes and near contact with Qf and p€bc. Ground susceptible to in- and drained, then stable at 2/3:1 to thawing of permafrost fox.-ms mounds a_lbou.t 10-50 feet %9 Kby o, Lol ey 100
creek valley bottoms. valley bottoms and on fans forms quagmire. ice abundant as horizontal sheets, vertical wedges, sheets, tense frost action 1:1. Very susceptible to gullying. across and thermokarst pits 3-30 feet in diameter and 39 DECLINATION, 1959 & e, 930 818 |
Locally dotted with Permeability low to moderate in unfrozen | saucer-shaped and irregular masses 1 foot to 50 feet across. elsewhere. 5-20 feet deep. A g 3 {800t 746 611
lakes. silt. Water table below permafrost. Ice commonly in polygonal pattern. Depth to ice 5-25 feet. : 4300 2 ; g 5 i 25.40 = 3
@ & T S 1000 = 19.06
Creek gravel | Exposed only as placer mine tailings on Last Chance, | Steep-sided gravel piles | Material loose, porous, and only slightly com- | Locally perennially frozen. Low ground-ice content. Not susceptible to | High bearing strength. Slopes gentler | Difficult to excavate with hand tools because of coarse | Good foundations for any sort of structure, if the tailings 1000’ g § x § % b 456 50.9
(Qg) Pearl, and Gilmore Creeks. Borings indicate buried stacked by mining pacted. Excellent drainage and permeability frost action. than 1:1 generally stable. texture, but easily excavated with power tools. Diffi- piles are leveled. Good for subgrade, ballast, rip rap, 3w 3 2 e s —_ - § 9130 e
gravel under Qsu in many creek valleys in quadrangle. machinery form rough except locally where perennially frozen. cult to compact. pervious fill, and if crushed and screened, good for base ovT- St - Qs Qs o Qs Qs Qs Qs Qs.QsQs QsQs Qs R RBSS 5 A ammatic) % g £ : 25.0 286
Thickness 3 to 200 feet. terrain with many un- course and aggregate. % i Sea level ] i % = = : 100° 100° 100° 100° 165 156
drained depressions. == - e s //4////% Permafrost Wit!l large gro_und—iee masses [ Mechanical analysis § E .g 1.65 100 100 = et
Relief approximately - o - ~ pébc ... (diagrammatic) F e °% @| 83| 100 100 100 100
10 to 30 feet. . S G ’ e — : P ! : S8 2l [ w | w 100 100 | 100 100 9.7 114
SECTION ALONG LINE A-A’ | 2 § ol i e %2 %97 | 100 79 88
Basalt Three small exposures in sections 11, 13, and 14 of T.1 S., | Exposed in river-cut | Good surface drainage, well-developed joint | Probably no permafrost. Where rock is local- | Generally high bearing strength. | Requires blasting for excavation and quarrying, but joint | Columnar basalt excellent fox_' subgrade, base course, Vertical exaggeration 31/3x -E- ; = o o s 5 0 65 50
(Tb) R.1 E. Maximum thickness probably about 200 feet. bluffs in isolated knolls systems allow fair permeability. ly highly weath- Stands in vertical cuts, which are planes would permit relatively easy quarrying. pervious fill, rip rap, and, if crushed, for concrete E 04| 98 e o v
projecting through the ered it is mildly subject to some sliding or frost aggregate. 05 93 82 289 il :
alluvial fill of Tanana susceptible to riving along columnar joint planes. GROLOGIC MAP % " F " 39 37.0 53.7 172 22.0 50.0
Lowland. frost action. Else- % * g 15.0° 165 5.0 75 154
Tty OF THE 3 e = Sl =
not susceptible. Specific gravi
- e g : 952 | 855
Altered dike Exposed as small isolated weathered dikes on hills at head | Occurs in gently rolling | Good surface drainage. Low permeability. Possibly local permafrost, especially where it crops out on | Generally not sus- | Generally high bearing strength. | Weathered dike rock easily excavated with power tools. | Possible local source of road-base-course material and F A IRBANKS (D 1) QUADRAN GLE’ ALASKA B g Maximum density = =
rock of Steele and Smallwood Creeks. to hilly terrain. lower slopes or is buried by Qsu. ceptible to frost Stands in vertical cuts which may Fresh rock requires blasting. Difficult to compact. road metal. By 5 : 3 SN T i
(ad) action. be subject to some sliding or frost J. R. Williams, T. L. Péwée, and R. A. Paige o ke 16 86 ==
riving along joint planes. 1959 s B e 120'0
= <0 Unit weight X
Granite Exposed in hilltops and slopes of two areas in the north- | Exposed in rounded ridges | Good surface drainage. Low permeability. Possibly local permafrost, especially where it crops out on | Not susceptible to | Generally high bearing strength. | Weathered rock may be excavated with power tools, but | Weathered rock good for base course, road metal and con- ¢ L Dry rodded ok
(gr) western part of the quadrangle. and hill tops. lower slopes or is buried by Qsu. frost action. Stands in vertical cuts which may fresh rock requires blasting. Difficult to compact. crete a.ggregat_e w1tl.10ut crushing. Fresh rock good for R o i 15 i snsdiia e | T on Anatioe sheelii
be subject to some sliding or frost HpTageer revions B SELECTED SUBSURFACE DATA 11 50 tb 60 or 100 (1) £t Sk MR S 3:;7 . o Sb loe'm Padoiine enco‘;ntcretit. ite. Permafrost :; (O)j i‘i L:T:;.Pemf:oi;:::;::ded silt and peaty silt. : snn‘idﬁepefundand gravel. Pem'a.frost not encountered. : Pmmt" L "
riving along joint planes. p ground frosen (Prindle, 1908.3.::).‘“: :;h::m f'::z . °;f§5f§ oo e i i Permafrost not encountered. Bedrock not encountered. Bedrock not encountered. 5 . 0 235
(Namber of item balow refers to number byIESERE-io glt'?fs'(;) i:rclr(:z}itgl:a::tli.‘?:;e:h: ;ennnfrolt probably 21. :)_4_5 ftt .si]t., 45-9.5 ft sand and gravel. Permafrost not 43. 0-2.5 ft silt. Permafrost at 2.5 ft. Bedrock not 54. 0-4+ ftsilt. Permafrost at 4 ft. Bedrock not encoun- 1 Plastic limit =
Birch Creek Unweathered schist exposed in steep, river-cut bluffs | Rounded hills and narrow | Surface drainage good to excellent. Well- | No permafrost, except in schist buried locally beneath Qsu | Weathered rock is | Bearing strength generally high in | Micaceous schist generally easily excavated with power Qu?.rtzitic, calcareous, and carbonaceous schist good for S e extends from 2-317 £t. Apmoxim:::g located. encountered. g:::otcktn;t% :ncountered. " ;lﬁ"‘in‘::‘:-t el Rl Al Fevmsteletna # ‘:r:dft LT TR ) Plasticity index 0
schist along trunk streams. Weathered schist occurs on slopes. valleys. Steep bluffs developed jointing, fracture cleavage, and or Qg in creek-valley bottoms or on north facing hillslopes. moderately sus- calcareous, carbonaceous, and tools with only little to moderate amount of blasting. rip rap and ballast, and for coarse aggregate..lf crushed 1. 0-33 ft loess. Granite at 33 ft. Ié gﬁ; :: lﬁi.ﬁ?ﬁfaﬁﬁrﬁm A S, :;: 3:2 2 :i’le:é-s - gsr l; e e R edonateat : - SR y I Paresnt by 21.0 421
(p€bc) Mapped in northern part of quadrangle where covered cut by rivers at edge of foliation planes offer fair permeability com- Low ground-ice content. ceptible to frost quartzitic schists. Stands in verti- Quartzitic, carbonaceous, and calcareous schists require goPd for base course, and road metal; only. fair to'poorl.y : g:g x ::: g:::: :: g ;: " Permafrost not encountered. Bedrock not encountered. Bedrock not encountered. 45. %—m l::enaot ::;311 ; t:: :llt. Permafrost not encountered. 56. 0-1ft organic silt and peat, 14+ fesilt. Permafrost not ‘ ~ " i 41t 25f| 2f 5ft | 105ft| 2ft T
with less than 3 feet of Qf. Thickness unknown, prob- upland. pared to poor permeabilty in other directions. action, and where cal cuts. Micaceous schist types have considerable blas'ting. Resistanf. layers more eas.lly suited for use as c.oncrete agg_regate. Mica schist f:ll‘ pelsm ey s 14. %-ezd ft s]i‘]t, 2t-5 - f; ::;:l_ Permafrost not encountered. 2. (:;:: kftn ::i:'::u :\1:2, r:.is ft silt. Permafrost 2-8 ft. Bed- P B sinirid btk o) iR s e el.lmmed‘ i = 3 = = = T
ably several thousand feet. Upper weathered layer is 1 foot to more than weathered to silty high bearing strength if cleavage is excavated when interbedded with soft mica schist. ff)r base course without 'crushmg; breal_(s down to silt- 5. 0-10 ftl m;;: d:g)m ;Ao“mr::j& ::;oﬁgufntd :::;efd i o-wr:: lo';:s“:(')c_‘;‘& s e oedecak st isAAPSA. and about 4 ft back from southwest facing terrace 57. 0-: ;t im ::::x:: :}1::: az: :t; e a 8 Percent by weig| . = T
50 feet thick and has low permeability. clay is susceptible | horizontal or vertical. If cleavage | Difficult to compact. size material under traffic and frost action. e e e, 10.50 ¢ is creek gravel, and from a  16. 0-5 ft loess, 5-280 ft achist. 32 0-2 ft organic silt, 2-8 ft silt and sand. Permafrost 2-8 o 4 S e s e R Sl R e i = g Depth of sample 10 in in
Water table generally deep. to intense frost or bedding is inclined, the schist has study of similar sites in other valleys that this site has  17. 0-90 ft loess, 90-252 ft schist. = ;: f?iﬁ:oc;e::;:co:\tx::em Frondi A thens L g;cfun tter:i t SEIAR < : 23- g::;: f: i fm::c(:::s oy seemiinl Gt z e A Jan.24 | Jan.24 T
action. Exposed only moderate bearing stren gth. 6. (}))e :;n :f ".?“‘ p:ll‘h:PS:‘:o: ﬁ:ﬁ:::‘kAﬂpsr:’t"‘?:ﬂ:;:::Z: ek o lm"‘w;;m-l? ;;h;t‘“ schist fragments. Schist 34 0-9 ft loess. Bedrock not encountered. 48. 0-2+ ft loess. Nearbi gullies suigte::; minimum thick- 3 at 3.5 ft in July. Bedrock not encountered. = 1056 1956 T
micaceous schist Susceptible to rock sliding and : (;, rin;le""“;f)& e i‘é). Authors believe 0-45 £t is undif- 13 glsgsf;f“;er;af:sé 1.5 1t 35. 0-2 ft silt, 2-6 ft 1ighcre1;rown silt. Permafrost at 6 ft. 3 ge:sf:fl ;3 s:t l‘}ve:::;e;elg s::ic:tuatel ' 61 0-30 ft loess e:pow: i\: ,Ke, bluff. Bedrock exposed in Year : ”
varieties disinte- slumping along joint, cleavage, and ferentiated silt, 45-145 ft is creek gravel, and that BB b b Bkt AT @ ?_‘:i;:c‘:e!;:t e'l;ce‘:l‘:'::( o WA 0. B, 50. 0-15 + ft sand, probably at least 6 ft thick. Permafrost rlvzer bunk at aaedo du ! R g ) m":u ,:’;:3?:: D,
grate rapid}y iy foliation planes, esPeCiauy those ﬁ:;];f;‘:::bs;obsbly sxtendy frum. I I 21'.4 0-3.5 ft loess. Weathered schist at 3.5 ft. 37: 0-2 ft silt, 2;—9 ft light gray and light brown silt. Perm- not encountered. Beflrock n«:it en;ounberfd- Poreoation: . g_edsfocfl: :v.:vt.e;n:::ln;:ed.gmve - 2 p::.',:‘c‘.'fﬁv?:::ﬁm Du'!'“ %’F; 012';"‘“"- U-8; Aruy
. . < 2 e - vel. , U D,
e e e S 1O R argame i Pormatrort a2 ¢ Dotk nor 202t SHUMB L S e ot o wy L Mol Dot et s e e, e e U A Pt
i s, i _ silt. Perma- . 0-2 ft silt, 2- river sand a ravel. . w a. ) : :
freezing an d g g_gi f&l?z:; ??‘ce}:ii::;c’?(t iftf:;lcountered. 24. g?;of"ltni':::t;edded silt, sand, and organic silt. Perma- = (f)r;s:tnt::té:cggn&i:;k ]gix;::\itbl:iountered- A 2-122 ft (tdriued July 29-August 19, g19[:'.()). Bedrock not l();ﬁ]r;c;klggod_ ﬁ)rs:?ulated quartz, Permafrost Tt i “u.ﬁ.P:fuz:mG?‘Z”cﬂi‘;ﬁsﬁﬁ":f wAuhl:i::wn, D.C.
thawing. 10, 0-2 ft loess. Schist at 2 ft. frost at 7 ft. Bedrock not encountered. 0. 0-9 ft loess. Bedrock not encountered. encountered. :




