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¢RGINEERING SEQLOGY OF THF NERANA-REX AREA, ALASKA
By

Reyben Kachadoorian

THTRODUCTION

A zeolcgiral examination of ne Nenana-Rex area, Alaska, WAS

made during Auguit, 19%e by o meclosical Survey party anniisting of
Reuven ¥echadoorian, weclogist, and Lioys Flafxer, field assislant.
The area exazined lies '‘n rartse of the Falrtancs Ao, A-T%, Bak, B-%,

,

C-i, and -5 quadrangles (#i-. 13, A preliminary highway route anc

Iad
o
™

L
!

aska Railrcad ~ross bt arca mapred. The yoelinlinmry Toanwsy

reute, surveyed in the summer OF 170k by the Alasza Fouwd Mommisslon,
is a segment of & proposed rond from Fairoanks to MsKinley Pars
{v1. 1.

The area wag margei with srecial emphar ©oriaced upon KrCLOPLD

ractors that would affect construction ot Bismwmy, TR
repert 13 a result of the stities along the hLighway and ra.iroad

routes, and descrites only those arsas that ore AU imme tlale LApPGr-

tgnoe in planping and consdlrasi.on o the nignway (13, ).

Metnols of field work

Fileld maprineg bty itne Geclosizal Gurvey aon3digted of a sories

¢

of fcct and tracked-vehisle traverses during wh:n ogeclosizal Infor-
mation WJas getherei anl plottel on vertical aer.al phetoeraphs of

1:10,320 and 1:50,000 scales and later ransferrel 20 4 TODOS T T
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GFOLOGY

The genesral geclogy o tne Nenano-Rex area is 3hLown On
plate 1. Bedrock ccnsisis of Birsh Creek scnist of Precambrian
age (Capps, L9430, ©. G5 ) axposed in the dissected Yukon-Tanana
Urland noril of 1he Tapana Rirer, andl Nenana pravel of Tertiary
age (Cepps, 1960, 1. 126- 127 exposed in the southern part of the
ares. The Tanana Vailey i3 mantlied by nconsolidated deposits of

Quaternary are of rlscial and ponziacinl or.gin.

Bedrort

Bir~h {reek schist

Tne Rir~n Creeh schist cf Precamorian nge exposed in ihe Yukon-
Tapana Upland consiats shiefly of quarie, mica, ecalcareous schistia,
and minor amounts Of greenstlone. Thia scnist {5 the resuirt of wild
metamerphism of shales, sandatones and limestones. The most common
prase of the Birch Creek scnisdt i3 quirtzesericite senist.

Freshly exposed, unwestherad schist 13 generally greernish,
sppeara Hmasive, and Lreaks ipto thick siabs. However, it weaiers
readily when exposed to e elPments. becowes gray, orown cr red,
anl oreaks into thin slabs.

The senists of tie Biren rreek ‘ormation will generally cffer
fair roel Tounimvions. Thney are undesirable, nowever, as surfacing

material, ror the schisis ure 2ubject = mechanical disintegraction
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ipto silt and clay-size vertloles,  Thus, road gurfaces mant

Bipah Creek sconist will eventeally be subjeat o frost aetion,
Kenans gravel

~he Nenana gravel of Tertiary oie 13 exposed in the footnills
in the southern part of the mapred area. The gravel 13 renerally
crown and consists predeminantly oY medlnr- te Tine-grained sand-
stone, snale, minor nmounts of ailtatone and ~luystone, and conglomn-
oraie -ntervedded with thin lenses of coarse-grained sanlstone,

Losally, lignite zoal beds ocour in the Nenana gravel.

At Mile 35L.%5 on The Alaska Railroad, the medium- to fine-gralned
sandstone, shalge, giivnatons and c}ﬂyséone urderlie the nonglomerate
layors and comprise atcut 60 percent of tne expose formation.

Tre conglomerate s well sorted, wall remented, and consiats

of %0 percent gravel end LU vercent sand. The pettles comprising

pe

the conglomerate consist chiefly of senlst, quarizite, graywatke, and

ceneous rotks of varVing compesition (Wahrhaftls, Hiokoox and

Freeiman, 1351). Tne pettles are generally well rounded ani range

ip dinmeoter from 1 to 3 Inches. Locally, cobbles and noulders ur

1o & inches in dismever ooour. ny of tue vepbles wre weatnered.
The Wenara gravel wiil cenerally provide sourd roadi foundstions,

and is also a source ol an ample suprly © Pige morrow materlial. 1t

t¢ a ponr sourte of gravel, nowever, because of the abtundance of

fnes and decomposed pectles.



Unconsoliisted deposlts

ne. Tanans Valley lowlant Is martled by unconsolidated deposits

af giecinl 2nd nonslacial orisin, During earifer Slages of Tlelsto-
cepe ciaciation in the Dk and rugged mountaing of vne Alaska Range
1oy tap soull, the Tivers swl 2LTeSDS +1lowing outward from Lhe

isting of gravel,

i)

o

lnelery carslel preal amounte o glacial outwasn 20D

n

aand ant siln,  The acarser fraction of tne cutwash was dropred along
the sooinern rart of the valley. Tre €iner material wa:s rarried
fartnas northwart into Lne Tanuna valilay. Shorier non-glacial
streams Yiow.ng recthward Tromotne Alaska Range contributed substar-

-

rial apounts of deprig o oine manuna Valley along the mountain rront

b

and belwesn the smaller e lieys of tne laryer <lucial streans. The
complescenee of fenris (rom the slacinol ani nonglacial streARs thus
ruile B laree alluovial aprofn Autward Trom the mountain front, This
spron sracuslly forced ne mepansn River to (Ls present location
alvng woe nerib side oY LA Tapang Valley lewlant,

Trme latest part o ne sutwash material of Flelstocene 8g£€ 15
rocregented in Lo anutnwesters part of the Nernana-Rex area by @
broad, Tan-shared area of pruvel adlcining be Nepana River flood
riain nertn of Clear (32, ©l. ). Flsewnere, e sediments of
Tleistocens Ayge Are couered vy sediments of Recent age rongisting
o phanpel sand {90, jgterchaﬁnel stlt {27}, swamps (Gs}, recent

alluvial deposits (Qra? o +1 Nepans and Torana Rivers, and

alluvial fans {Qaf} of winly anl maratlanika Creeds.

i



fuannel sand, imrarcroTm] aLlT, ari trhe Talar porticn of he
swamns ln o ine Menana -Rex ares are tae result of relict Aralrace
]

ratterns of the rotatlarian cresd (Wnioh presentiy flowa nerthward,

3

w omiies east Of 1 uwren Cpmiaded 0

e

p1. 1), srd minor streams
flowing into ton Renans fiver.,

Crunnel sant, incereuannel 8110, g0t awanp iepon.ts @

G
o
or

T Slousn weve Torameld oY revanianlia Oreek at A LiMA When iy

mpepr Tlowel T AT NEAT TS o SR R LA she ACAa.,  ( PARREls thal or.¥.n-

»

rpined tne DULWAED sravel 1lo.n Lep ) nave mean cnvered Ty Lnede

[N
X

Py

e

ToLat

—

x leposito.  Than, ihese devos ity were formed after

N P
AL Rl LIe

%

vre teprosition of tne Satwssh gravel vlsin weat ot Loat sioudh,

<he channels, interchannel 45i1% arens, arl the sSWARDS Wore aiar
sarmeq wtier the deposilon e thne pulwagh fravel, DUl WeTy tppoaited

v ominnr GUYesTs Slowing Lnio tht Henans River.
Trege thres mapled Sntte represert iistinel ppvircnments Wi tn

a large conyiex aliveinl Tan, oo 1ewail, he pucta~e ¢ wne Tab

coraiats of slnuoss wlovated ritens, gane

avoariel ny Zontle sloves ani owalex, Toe plevpled -liges repiesent

ansodoned 3LTEART Gootae i mugpastepristis of §TTeams of s baving
faro ., tneae sLreshs gl fued oeonstonlly vechuse ot miluviation, Toe

weoaried gentle slopey are ngtural lavees formel LY arer-bang derc-
Sitton dur.onsg tne sLrine Fiontt,  Tne paLurs., levee arsasd AU
repregented Ty interanannel S0 (Qi . The awnles are areas rat

1.e herween NALMTRL 1vves fepontte.  The milor portion of these

qweles are poguried Ty SWARTS.
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Depth to permafrost decreases rrom the vase of the mountains °

o<

the edge of the gravel rlain. A 30-foot test pit dug at Mlle 3.2
on The Alaska Railroai by the Alusks Distrizt of the Coruy of
Engineers 2!4 not reach vermafrost . Tn the gravel pit atv Clear,
rermafrost is found st 20 fest, At rhe edge of tne gravel piair,
north of Clear, rerennially frozen srouni is aperoximtaty 18 o
13 feet nelow the surfuce.

The coarse sandy gravel cutwash plain will offer a gooi voad

foundation and an excellsnt source of torrow. Kemoval 2° tne fleod.

plain and wind-blown fine sani ani siit MAY D& necessary to (revent
rossitle local frost action. The Alaska Rallromd, in the puse yoars,

has used gravel Trom this deposit for ballast on the rallresd.
Channel san?

Channel sani {Qc) is exrressed topograrhisally in the Nenuna-
Rex area as flat, generally narrow, meandering, abanionei streas
channels. The channels are iisrontinuous with the extertion of a
relatively large channel thi+ eXtends from <ne scuthcAst cprner of
the area to arproximately Mile 403.5 on the Alasga Rallroad {0i. 10,

Chunnel sani depcaits zererally consiast of 95 perosn: washed,

mediur~ to ccarse-grained sand and 5 percent subrounied to rounded
fine gravel {Curve E, .z, o). Localiy. the gravel nontent g us

hish as 30 percent. Fine wind-ulown sand and s1lt. © to 13 !lnaches

thick, locally mantles the channels .,

e
g
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he malor Lortion of the weasnered

gravel has been narricd away

contalin very fow weathered

Sursurface drainage i3 1

1 to 2 feet of the curface thne irelinace is

Frost action snould Te mije or lank

Lomally, woero the wuter table lles ~lose Lo the susTaee, and Wrere
tnannels are mantled by A Yok iayer of wini-tlewn ©ine suni an?
§ilt, mild Trost sstion should te antisipased,

Trgt plts up 1o £ fret leey were Iug in the hannel sanc deponits
And pertafrest was rot “ound.

Coannel sand devos! are eivecially sui-asle ng rogd Toundac fons
DerRuse of gocd surfaece Irdlcage, and relat tveto Wl froarn aetten
Howrver, the wind-lown fine gani and it oshoulf ne remoeced .o
mininize frost artion, foeml SCnLTIUSLiOn crotlens mmy ar e wnore
the waier tabis lles witnln 3 1o et o the sarfece.  An agr e
SUpply of Tine borrow can e oreined from areas of <hanne sund .

Jnterchannel sty

fnterosannel ailt (R 15 sne eresloniners anconsellinte

100ait In tae Nenann-9ex ares &ri s wxpregsied ag cently slog fnr,

Yy

~OWelving surfruces snnerraped

comannela {go ), Lorally, inter-nannel s

[
t

wWaner

Traciion of

Thus, channei sand

poor.,

4

x a
Lhe o

ares

~harnnel

AT

3

I

the
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s

e ]
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BOC MRIENY,

nels {8 generally goed,
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Interchannel gilt arees are rlood viaino of the relley stiresm

channels (Q-). Tous, Interchannel silt was formes COnLeRIOI UL ly

¢

with the abandoned cnannels, During flood stece, ar-as cricinglly
underlain bty glacial ourwasn debris of Pleisiocers a0 WRErD covered
by siit-laden water from Totatlanize Oreek eri the minor Serenms
Tlowinz into the Nenana River, Thus, the ziaeiel oitwash tnat

originally mantled the Tanana Valley was coversd in a Rrest PR vy

interchannel silt Yerosits. TPne depth of silt TANLES oo s o

1C f=on, tndouhted) » the Tlood rlafin Jercaits were evnricney slliont
S F

in silt Ly wini-tlown materisl. The amount of ernrichment, Sowever
i5 irdeterminanie,
Intercnannael depesits -~opzise of approximately o percent alic

andi “ percent fine sant (Curves A anz B Tie, -V,

Areas of inter:nannel s'it are roorly drained. Thus, (n*enge
frost asticn will ne found in Lhese leposita.  Telephone Coln
rlaced in interchannel 3’1+ show intense Troav LAVIing anl have o
ve reburied reriodically.

PermalTtost zeneraliy exists p Intercnannel 5:10 nrens o-

deptns o 3 to 4 feet, Lecaily, permafrost may fome il

the vegetation cover., ™ue perennially frofzen srouni is revL froozon

by the a-cumulation of vegelation., I inls veseration ~cover g

dgestroyed or disrupted. the suria-e of The perarrost will tnaw nrd

swampy areas will levelop in the cooriy driined ‘nteroransngd il
Many of tne smaller swamry areas adlarent o The Alnska Ra lread

b4

develored as a result of srocked VeRiolan oro3sing over suri arens.

()
=



The vegetation cover was dierarted or destroyel Uy the Lraocpes
venhicles durdng the winter meniis, Toe © Elowicg somner, swampy
areas containing as much 85 one fost of staniing water were onserved,

Poer arainaze. frost mcticrn, nnd rermalTast mEee arvas of inter-
charnel silt unfaveralls for plenway Coundsiiong. T8 monstraciion
of roads on interchannel s{l* cannot be py tded, construsciion melhodg
that allow the vegetation cover Lo be left intect should be adopted,
Areas cf interchannel silt ar- a poor sourse of torraw materta]

btecause of the high silt content.

Swames

\

iarze swamns {Qs) are izattersd throusghout the Nenana-3ox ares

and are esgecially abundant north of Clesy, The swamps
overlie areas of interchannel s'lt. An Quraglonal swamp coscure n
the poorly drained ajluvial fans (Qar).

The swamps consist of larce areas of toreded drainase n o whish

scils are saturnted throwghout the year. Cranding water a Yoy inckes

deep covers wmuch of the surtace, but locally the water i 4 +g 5 “eav

deep., Many aresas mapped 88 SWARDT &0 not
standing water, They do, nowsver, ner me marshy and sontain wator
2 tc 3 inchesg deep after a few uys of rai-. Altnoush tuoh sreas

may e intermediate tetween (nter~hannel s!l1t and SWHINTS , Lney aArdo

censi lered and mapped as swamps in Lhis repors.,

15



Tre awWaRmpG Are rderiacs oy peat ant o1t conerrs Ly omore T unan
A e 3 feet thioki the e b un Lm Lo MnesA La SRENOWEL T LT Ay e
aa mush ms Lo Teel. Thosepdy ny wne pral, AR 5Lt (& Aarn T ANOWD

tnirkness of silu ant Clnr - rainsl 3An

Aread O oWWTLE "R aperla.n Ly peErmtrosy A% levirs ol

3 feet, roeegily, Lne perearinlay Uroder graunt 1ian WL tnin Oone
foee ¢f Lhe surianc, teages nni strongers of viear eor bt Lmones
swiok mre Common LR YAT rermal Tt
Tre sWaIPd ACT praverstle Tor Lidneay CepatTust o aniosnodid
oo muniiel whersver rossitle. ve arstruetien ol roads on

rennot ne avoidedl, however, Tve RIOPLAON OF SunaLr oot IO T TS
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Recent alluviun

Depogits of recent alluvium (qra) unierlie the Nenana and
Tanana Rivers and their flood plains. The flood ylazins underlain
by this deposit are nearly flat surfaces erossed by numerous
recently abandoned stream crarnels, & few winding sloughs and
minor streams, and channels cceupied only during flood stages of
the Nenana and Tanana Rivers.

Recent s8lluvium consists of interfingering lenses of washed,
clean aravel, sand and silu. In the area mapped, the recent
alluviam of the Tanana River conaists cniefly of sand and stit.
The Nenana River flood plain alluvium, however, varies greatly.
The average size of the gravel contained in tne Nenana River recent
alluvium decreases with increasing Aistance from the base of the
mountains. Near Rex, the alluvium congists cnlefly of coarse
gravel and local ozcurrences of cobhles and boullders up 1o 31 feet
in Aiameter. Near the town of Nenana, this same alluvium 1is
composed predeminantly of gand and sil:.

A large portion of the pebbles comprising the recent alluvium
of tne Nenana River s reworked glacial debris. Thus, the pepbles
are in large part lithologleally simllar to those found in outwash
gravel (Qg). The sand and s11t of the Tanana River flood plain
alluvium consists chiefly of quartz gralns.

The woter table lies generally at depths less than 5 feel below

the flocd plain surface. - The entire area of recent alluvium is subject



to ccrasional fpooding. During nisn water in ihe late ‘all of 1617,
s porticn of ine Nenana River flooded into Lost Slough, & minor siad-
pant slcugn approximately L0 feet wide., At tne rresent time, lost
3lough is the wmain channel ¢f the Nenana River and is approximately
150 feet wide (pl. 1},

F-oat action in recent alluvium will range from virtually none
in tone <ravel portions to mild in the sand and allt areas, Permirost
has not teen recognized in the alluvium, Dut DAY be present iocally,
at depths of & to £ feet.

Flood plain areas underiain by recent alluvium are generally
ynfavorsble for nighway foundations becsusé they are sublect Lo
geaszonal Tlooding and possitle radicsl change of strean ~nannels. They

are, hoWever, & ool source of porrow material.

Iecing

e r—————

Icing in the ¥enana-Rex area ghould e antioipated locally along
the creeks, Local residents report lcing along Julius Creek and izing
SCATS WEre otserved on trees along the creek to hetghts as great 8%

3 feet avove the base of tne Lrees. Iring SCArs were rot observed
al-ng the Nenana and Tanana Rivers. Althougn overflow loing 18 more
common on the smaller creeks of the area, 14 is provable thet the
Nenans and Tansna Rivers may ice over {nto their flood rlains. Thus ,
teing snoull be considered in tue design of structures crosstng the

varicus creeks and the Henana and Tanana Rivers.



Seismic activit
hs

The Nenana-Rex area 1ie3 in a seismic zone of major intensity.
In 1237 and again in 147 severe earthquakes shook this area., Thne
epicenter of the 1347 earthquake was at Clear, within the Nenana-
Rex area. St. Amand (1348, ¢, £22) has determined an intensity
of VIII-plus on the Mercalli Scale for this earthquake at Clear.
The eyicenter of the 1337 earthguake was near Salcha {Bramhail, 1938,
r. 71-7%) approximately 35 miles east of Nenana, and this earthquake
was slightly less intense than the 1947 earthguake. Recurrence of
earthquakea of similar intensity in the Nenana-Rex area i{s probatle.
Therefore, man-made stiructures in the Nenana-Rex area should be made

earthouske-resistant,
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