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RECONNAISSANCE ENGINEERING GEOLOGY FOR SELECTION OF HIGHWAY

ROUTE FROGM TALKEETNA TO MCGRATH, ALASKA

By

Florence R. Weber

In view of widespread interest in extending the highway
system of Alaska, the Bureau of Public Roads requested the
U.S. Geological Survey to prepare a reconnaissance engineer-
ing photogeologic report of an area through which a highway
might be located between Talkeetna and McGrath. This report
is desigrea to provide a general basis for determinati-n of
road rcutes and is concerned only with the geological factors
as they would affect construction. Once a route has been
chosen, detailed geologic and engineering studies in the
field must be made. P

The general area studied includes br-oad parts ~f the
lower Susitna River valley, a smaller band through the
Alaska Range, and a wide belt »n the northwesterr side of
the mourtains. At the eastern end of the area two possible
sectiors were considered, one extending west from Talkeetna
ard the other west from the vicinity >f Flat lLake. The
route west from Talkeetna could make use of the -ld Peters-
v Road and then ex:end southwes: along the mountain
front to Rairy Pass. Talkeeina will Soon be accessitle on
the major highway system of Alaska anc this route w-uld
p reoper. the Cache Creex and Yentra mining distric:s.

other route, the east ena of which is already access-
e from Anchorage, would more or less parallel the -1ld
tarod Fail from the village >f
entna Rivers to Rainy Pass. The latter route is 50 miles
rter betweer wasilla and Rainy Pass thar the Talkeetna-
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DESCRIPTION OF UNITS -~

.
SUSCEPTIBILITY BTARING STRWIGTH SXCAVATION EVALUATION 70X 20AD ~CNSTRUCTION
ULIT UNIT THCLOGY TERRAIN VEGETATION DRAINAGE PERMAFROST to ar.j_ . a:c‘iw i i Er.@ .
. FROST ACTION SLOPZ STABILITY COLPRCTION AINTENAYCE
Gravel, sand, and silt. Feirly well- activ=1ly and rec:ntly used chan- Susitna drainsge area--Barren “xcellent, e{xcept for a Susitna drainage Sand and s‘vr?vel Higr bearing strg:r:: Sasily ex::avat,ed with Good for foundation but .ubjecg to floodmizgtgr
graded, generally coarse deposits. nels of major rivers and tributary | gravel bars or areas with numerous few ox-bow lakes on aree--Absent. ur‘?usceptlb.ke; when :’ro;en. Sand and po'er,eﬂ‘-'“p:enf',?xf?it river cutting in the spring an ;ll?eOdr md e
| Sandy layers usually cover gravel or streams, maximum of five feet of 60-80 rt cottonwood trees and meander flood-plain in tne| Kuskokwim drainage .s;A moderate to :‘:"avef‘h;i’r. when thaw- :rt?er.\ ‘rozen. Sil: daf- icing in the winter. On meander Plain
occur as lemses wvithin the gravel. relief. Susitna drainage area-- rather open understory next to Kuskoxain drainage. area--On meander intense. ed, silt moderate to |ficule :or:onjinac: but where river mnfined between terraces, road
Some boulders in glaciated areas. ciell strea.s flow in narrow large braided streams in lowland; flood plain only; nizh .merf :mw:ed and Tixture o silt, sund, | construction limited to short stretches because
Flood plain Susitna drai e area--Generally riels in the mow.tains. Larzep- heavily wooded with birch, spruce, discontinuous well drain=d, low wren|and zsravel easy to of river channels except by long bridges or
alluvium coarse, becc;i‘S;E finer away from moun- braided streams ir steep-walled and aspen in lovland; barren, vith" lenses and layers poorly drained. Slope |compact. tremendous cut and fill. On the north slde o
tains. Kuskokwim drainage area-- vallzys in tne mourtains opeuning mat-like tundra, or with low bushy of permafrost at ndat 2 3 & X the Alaska Range vinter winds, sometimes of
Gravel and sand predominates in moun- to wider cnannels betweon terraces | alder and willow thickets in the depth of 5-10 feet. except in unfrozen hurricane velocities, blov down the large
tain and breaided streams, but silt and in tne lowland. Kuskoxwiz drairar~e | mountain areas. Kuskokwim drainage Permafrost prob- sand. river valleys, possibly hamper ing snov clear-
sand predominate on meander flood plain. area--Ka or oraided rivers {low in | area--Large white spruce and ably absent or at ance. Abundant source of gravel for subgrade
steep-walled vallers in tne moun- deciduous forest or willow and depths greater and base course, and if screened, fa road
tains, cetween hign terrace escarp- alder thickets up to 30 feet high than 20 feet near aetal.
ments ir tne upper plsdmont areas, | on meander flood plain. Mountain rivers. No large
in oroac alluvial fans on lower areas and piedmont same as moun- ground-ice masses.
part of piedmont, or in innumersbld tain areas in Susitna drainage.
xeanders or trhe ailuvial plains.
Well-graded gravel, sand, and silt; also (2a)abanioned charnels and old Susitna drainage area-—oper. forest ?usé:na d;-'ainajg area— Susitna drainage Sil; moderate High bearing Tasily ex;ava:ed with SL.Jsi:r.a draim:si’eda_r:e_a-—"ﬂ.:oi for rfad ':or.=t:'-;':—
peat and silty peat. Susitna dr: floodplains of large rivers. Level | of large bircr, aspen, and spruce (2a) and (2b in the | area--absent. to intese, ) strength vhen frozen. power’ewuxpmex:"fuexceot ‘1’-"; where w?-* ‘r"a-rted o, :»a"j w' 5-: DOOTLY
2 a 2 b area--(2a)gravel beds similar to unit (1) lopings surface, no more | with a few low grassy meadows near | vi of na, Kuskokwim drainage | sard ard Fravel |Silt moderate to wner frozer. Silt E‘ra;ned. .(2§, subi2ct to occasioral floods,
on the active flood plain but usually t of relief, riumerous s es, Deat moss, grass | very village | area--depth to ur.susceptible. high and gravel and dlff;;u-: to cox re town ‘and a;TE)o.’:s at Talxeatna, lorng sec-
covered with 2 to 10 feet of fine gray laKes in some areas. r. bogs near Susitna of Susitra wrnere small permafrost 18-24 sand high when rut mixture of s vions of ‘,:o,'ra:“roai, ani\:')art,s 5f tre naw
(2a) Flood plain alluvial silt. (2b)near Talkeetna is places by a terrace Susitna shr lakes and swamps are inches in forest thaved and well ) sard, ari pravel easy An norap&?a:—bar.xs.r@‘i %\.;'?.nm&'A: west of
allovium, with made up of gravel and sand with a silt s represents an earlier | vegetation <rows test near smal presert., (20, very and 12-18 inches drained. Silt low *o compact. Talkeetna are on unit (2a,. Well sor-ted cravel
thick silt cover but near village of Susitna is f£lo0 pr.ase ar.c stands as a creeks. Kuskokwit draina area-- wet near Susitn in open, more than when poorly drained. aﬁ-gssible anie;- silt ccvg:— -' most !?Iaces.
cover largely silt and silty peat. Kuskokwim dist rrace cr series of flat | smzall black spruce; sca: rades into bog unit (6). 10 feet under lake Slopes may stand at be: is a§?ye r;yer}flood:np level. Ngar
(26) Flood plain drainage area--(2a)gray, brown or mottled terraces 1.—,. feet atove (2a,. birch and larch; deep ca \ly dry portions are at basins. Large 2/3:1 except in Susitna village it is very poc?‘l_‘l drairad; poor
slluylom, lov sand and silt, with dark organic debris. mosses; scme bogs filled .e edge of the terrace ground ice masses unfrozen sand. for-‘r-oaf alienment an4d foundation, Kus‘f_gmim
terrace with Gravel lenses locally, particularly near sedges, anc forest litte arp ancd near the few present in organ- drairage area--Poor f'o."r‘oa’! construction
thick silt bedrock outcrops and generally more bru . treams w:ic;h drain ic silt. Many b restricted by numerous swamps
covers numerous with depth. XKOKW.xT drainage bogs presently 6€ ireas which
2a,sround general- expanding by thaw- {s susze tle
i soft, wet, and sozgy, ing of ground ice. i ac to subsiderce
wit© rumerous ox-bow cause of trawing er.ses. Gravel only
lakes, swamps,arnd rare sparsely ava.latle, o occasioral
string bogs. flooding.
Fans near mourtains ccvered with Very gool near apex of Susitna drainage Sand and High bearing Zasily excavated with Suitability for construction varies diraectly
willow and alder brush 4 to 12 £t far. becoming fair toward area——absert, or gravel unsus- strength when frozen. | power ejuipment except |witn trickness of silt and san? ~over. In
| 3 a high, or in more poorly drained base. present locally. ceptible; Sand and gravel high wher. frozen. Silt 4if- | zeneral, rather good for cornstriction in thre
i e areas witn 2warf bircn, heathr, Kuskokwim silt zoder- vhen thawed, silt ficult to compact but [upper parts of the fans where gravel is ~lose
T TURE g, C-15 ft, tninner near the moun nd secpes. Fartrner Zownstreamn, Jrainage area-- ate to moderate to high when | mixture of =ilt,sand, to surface and poor in lower parts where silt
P ERE - 9T or. apizes of the fans. in botr. the Susitna anc Kuskokwim discontinuous intense. thaved and well and gravel easy to is thick and ground-ice is oresent. Gravel
| deposits drairace areas, ns are covered lenses and layers drained, low vhen compact. available under silt in most places.
" ‘ N witn a neavy growtn of spruce; of permafrost at poorly drained. Slope
‘ i pruce witr. some deciduous depth of 2-1C may stand at 2/3:1
§ here we.l irairec and a feat in firer except in unfrozen
stard of black spruce in grained sediments, sand.
! drained areas. absent in zravels.
1
1 s.oping areas Some oper. blacxk spruce forest Excessively poor. This Depth to perma- Interse Higr bearing Very difficult to oad construction almost pronibited by
| : only in trne Kuskokwim crading down intc zuaking bog is lowest-lying unit of frost in forested strerncth when frozen, | excavate unless thaw- extremely soft, saturated ground, Difficult
4 regior. at the foot of alluvial interspersed witn szall islands “re KuskokuT area except areas 12 incnes, 2xcessively low wrer ed. "hen thawed to stabilize scils., Almost impassable to
fans. Bogs cover 5C percent of supporting scattered sturted along the streams them— Jjust below trick thawed. Slopes sub— viscous sediment man and vernicles excep: by "swamp busgy".
| jan e wemn area. spruce, larch, and birch. selves, moss carpet., Perma-— lect to land-sliding slides into excava- Sublect to floois by rivers ard minor
1‘ ALLaVEE 4 Spron Sedges, peat moss, and low orueh frost, if present ard slouzhing wren tion. Difficult to streams in the spring.
| CEEOBALS | commor. bereatn bogs, is at trawed, compact. Moderate
i [ depth of & feet or to preat subsiderce
‘ more. of ground upor thaw-
| | irg of permafrost.
| |
| |
| |
| Twc to i1l feet of | Cper. black spruc Y Poorly irtegrated Cepth to perma- Intense High bearing i1cult to excavate |Very poor for roa® foundation. Interse frost
' covering ligrter ard | (map; | tre=s 3(-25 feet 4oy drainage, snallow frost 12-18 cres. strergtn wrhen frozen wher frozer, slouchs heaving, subsid upor. thawing
s sand. Some may oe loess. | regior,, whicr lies siigntly |birch, and groves of asp crannels croked with largeground-ice or 7, lLOw Wher. wet | when we. Or tnawed. of permafrost., veretation
| Localily, eclian sarnd nigner in elevation tnan ‘*‘ n Heat dwar vegetatlion, numerous masses present. or thawed unless well- Difficult to compact. results in thawing and formation of a !
Aiiuviai plain found near surface. f alliuvial apron unit (u). ald thie D0gs, ponds, amd traw drained. ?ilt sub- quagmire.
deposits [ ‘ al g laxes. Ject to sioughing arnd
‘ : landsliding when
f tnawed and undrained.
‘1 “hern Zrained ,silt
stable at 2/3 : 1 to
o 1:2. In hizher,
exposec places, sus—
ceptible to zullyine.
|
i organic Fl Water plants, sedges, grasses, Poorly integrated Sporadic zrcund- Intense Very low to nil Vegetation strings Practically impassable to man ir summer except
50g and low reatr. In places tne drainage with a few ice masses may be could tce excavated by "swamp bursgy"”, passable in winter -7 dog
6 Susitna d4r £ DOg strings are dry enough %o small streams. The present ir the wher thawed {f suit- tear or trackecd venicle, In summer a few
are a bog or. wnose surface support stunted black spruce. lergir of vegetation drier bogs. able boat or raft vepetation strinzs may supoort the weisrt of
30g zeposits are patterns, fesioons, or nets ngs are generally were used to support man and horse but water on th2 side may be
veget oriented normal to ecuipment. 2C feet deep.
| 2 Zocal drainage.

CZSCXIPTICN CF UNITS - contirued
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alluvial fan
deposits.

Sand dune
deposits

9 a 9 b

\9a, Active glacial
outwasn

\9b, Inactive glacial
outwasnh

reworxed

Zaterl . ~aaVium.

alluvial fans components may be rounded

and stratifiec.

Eolian, poorly graded tan-gray sand
up to 75 feet thick with thin reddish

zone at top. Locally covered with one-

foot-thick, dark organic silty layer.

Jray, well-ceclec gravel, sand,
and silt, some bou.lers.

e, juartzite, cnert,

CwaT TIARAIN VEGETATION JRAINAGE PERMAFRCNT s
FROST ACTION SLEPE STABILITY CCMPATTION VAINTENANCE
Anz2 angular rock The forms in this unit may de Barren or with lizren, and moss Very good, generally witn Cenera.ly absent Unsusceptible in |High bearing strength |(All units easily exca- Individually these units are of small lateral
frag ze rok clay to gradational with each other. Talus cover at hign elevations.Willow stees zradient. ir. the coarse coarse material, |vhen frozen. Conditions'vated with power equip- extent, but may coalesce. Steep overhead
7 poulders. Tn o of wne rock cones are a heap of coarse vaste jard alder thickets at lower sediments. Cccurs | intense in as follows when thawed:|ment except when frozen| glopes are subject to landslides in summer,
fragments varies wllel; 1epeniing oL tne found at the foot of steep or e.evatlions. sporadically in fines. Bearing strength Talus difficult to avalanches in the winter, and to torrential
Talus conse, rocx local icr it was 3 nearly vertical slopes or bedrock firer graired Talus cone low compaect vhen fines | gtreams in spring breakup. Generally, the
glacier, or local granit - outcrops; primarily an unsorted zaterial, Rock glacier moderate are absent units are smaller than can be shown on the

gravity or slope wash deposit, but
may be concentrated at the mouth
of small gulleys. Rock glaciers
are tongue-like bodies of angular
rock fragments, resembling a
small zlacier, occurring at high
altitude in rugged terrain. Local
alluvial fans are composed of
anguiar and rounded rock fragments
of various sizes found at the
mouth of large gulleys or small
tributary streams. Formed by
intermittent streams primarily in
spring runoff or in torrential
season storms.

lain, character—
une ricges and
r aped Zune areas.
Rlzges about 3/4 mile long,

cuirved, maximun re.ief of

side

soutlneast averages
Dercent; on norinwes:t side
& rcent. Interdune

10 &o

ponds .o¢ Ste=p
escarpment \..C feet,
es dune field from

wic iver flood plain on

and west. This unit lies

wnit . 5,.

hou
ble. a few
vy snallow
t and sand present

Alluvial fan moderate| Rock glacier easy to | 1:250,000 scale maps. The presence of these
to high compact . units in the narrow Rainy Pass valley and
Slope stability Alluvial fan easy to | at the Bell's Gate on the South Fork of
Talus cone unstable compact if variety | the Kuskokwim River is to be noted vhen
due to delicate of size grades pre-| evaluation of a road route through the
equilibrium of de- sent. mountains is made. Good source for base
posit. Subject to course but some crushing may be necessary.
rapid movement.
Rock glacier good in
inactive; poor to
fair in active due
to creep of deposit
Alluvial fan good in
flatlying, poor in
sloping deposits;
| subject to land-

slide.
Dur.es now cozpletely vegetated. Mostly well drained with Not present at Unsusceptible iieh cearing strength Sasily excavated but Fairly ecood for road foundation. ¥Mirimum
Cper. stand of large black and local swampy areas. Sand snallow depths except intense 1 frozen or thawed. | walls cave readily. grades on roads alioned parallel to 3June
white spruce, bircn, and dense very permeable, except very very locally in sand slopes Difficult to ridges [NI-S¥), Local boggy areas can be
zroves cf aspans on dune crests; locally ir boggy areas. very unstable. compact. avoided. High escarpment near Kuskokwim
alsc scattered large alders and boggy areas. River limits approach from that direction.

willows, continuous lichen
carpet. Jure slopes and irregular
areas nave open black spruce
forest; heatns, birch, lichens
present.

(9a,Nsarly barren gravel flats, (9a)Excellent. (9b)Very Absent. Ursusceptible. High bearing strength | Easy to excavate whem | Ixcellent for rcad Sourdation bu* aliermert
\Gb,Covered witn low willow good, except slightly vhen frozen or dry. thawed. Difficult to restricted by abundant channels. Numerous
brusn, fireweed, grass, an impaired or ponded in Sand and gravel high compact if poorly bridges or costly spans required <o cross
sedges. old cut off channels. vhen thawved. When graded, but easy to these outwasn plains. Subjisct to winter icing,
Gravel is very perme- drained, stable at compact in well- to spring and summer floods, and to constant
able in both units. 2/3:1 to 2:1. graded mixture. channel snifting. Strone winds present rear

whe glaclers ir winter possibly impairing
snow removal. Gravel sood for suberade, base
coarse, ard {f screened, for road metal.

[ £ | AL cod or High bearing strength | 2:i°7icult <o exca- (lla)Fair to good foun
| rders | mot £ fan be- vhen frozen or dry. vate wrer. frozen, ing silt; material,near mourt
10 e I 0b 8s; 2o\ r to poor orn g ~e|Sand and gravel high "tren tnawed,vis- upper sarts of fan.litt
J to Iw TuS- ¢ coarser sedimernts,when thawed. Silt has ccus silty sedi- except across :errace
Yow' GusREss fae vase s licnens. Siigntly A b > mantle, very low bearing Tert into parts of fan cravel (s a
PERSs hemash e from| lower, scatterec wnite and tlack u “aw ponds particularly in strength vhen thawed excavation, Dif- as 1S feet. 3Zo0ad must
itk Ocemsji 3 rivers by sbruce and larcrn are also present. | developed on both urits urit (1Cb). Poly- unless vell drained. ficult to compact numerous boggy areas., lar
i dtwas:.’.a.. to 25 feet At base of tre fars black sgruce, but most common on {1Clb). fonal patterr.ed Silty ground subsides | wrere silt abur- well-craded zravel and sanc availa
'??:"f?t oiren, and some asper. are most sround sresent upon thawing of per- dant; fairly gzood unit, (10t) Fair %c poor for road sorstrm.e—
sEhoSes and gravel. 30 contais common. ®willow and alder tnickets locally. mafrost. Silt is sub- | elsewrere. tion. Numerous swamps and boegs. Subiect
some coiluvial tre zountai are preseat in swales tnrouznout Ject to sloughing and seasonal frost action as well as sub 1
front. tne area. landsliding wvhen thaw- upon thawing of grourd-ice masses, “ell-
ed and undrained. When craded sand and some rcravel available a:
drained stable at depths up to 25 feet,
2/3:1. Sandy gravels
are stable at 1:1 to
' 2:1.
|
retervgereous zass of material rangin: T ererally varren except for Excellent. Rock at freez- Ur.susceptible Higr bearing strength. | Could be excavated Good foundation for roed comstructiom but of
in size from clay tc small nouse—sized giacliaticn l‘ few licnens and mosses. irng teaperature, except in the Steep stable slopes. with power <oOls very limited serial extent. Poesibility is
I boulders derived frax local pedrock. mountains, | moraire may be presence of but some blasting remote that these depoeits wuld be encounter-
intc a rock gl | ice—cored with Tuch moisture mignt be necessary. ed in the course of normal road eonstructiom
ilpine moraine remant of and fine Zasy to compact if because of their location in the mountains,
“F Fa glacier ice. material, sufficient zrade unless some very high pass through the
| size range present, Alaska Range is considered. Good source for
, | 1 subgrade and base course if screened.
‘ | \
1 | i
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SUSCEPTIBILITY BTARING STRWNGTH SXCAVATION SVALUATION FOR ROAD QONSTRUCTION
UNIT LITHCLOGY TERRAIN PERMAFRCST and- and
FROST ACTION SLOP< STABILITY COMPACTION “AINTENANCE
(12 ,Heterogeneous deposit of unstratified, [(1l2)Little modified glacial end (12),(12a),(12b)Vegetation varies Good to very poor. Good on| (12)Susitna (12)Moderately All units high bearing |Difficult to excavate | (12)Ridres and knolls generally have thin
well-craded sediments composed of varying |moraine made up of long arcuate~ considerably wit: elevation. the ridce slopes, but poor| drainage area— susceptible. strength when frozen. when frozen. Silty till] cover of peat, are well-drained, and offer
12 percentages of clay, silt, sand, pebbles, ridges witr xnob and kettle to- Moraines close to tre mountains are | in the local kettles and present in mo— (12a)Intense in (12),(12b)Sand,gravel |will flow into ex- fair to powd fou;\dltions; depressions hive
and ooulders, locally covered witr a pography. HRidges rather sharp; covered with reaths, dwarf birch in small trhaw lakes formed| raines near silt mantle. and boulders high when [cavations when thawed. |a thicker peat cover and are s0ft and wet.
layer of peat or silty peat up to 2 feet local relief varies from 25 to (2-3 ft nigh,, cottonrrass tussocks,| on the old loess-covered mountains. (12), (12b)Mccerate to | trhawed. Sandy phases Both silty and sandy In knob and kettle areas considerable pradine
. tnick. (l2a)Same as (12, but with 2 to 10 1CC feet. A few large glacial and mosses. Clumps of small black (12a),(12b) unsusceptible. of till high when till easy to compact. necessary. Snow persists in hollows in sporine.
12 @ 120 feet of peat and a trick blarxet of eolian |boulders project above surface. or white spruce and dense thickets Kuskokwim drain Less susceptible | thawed; silty phases (12a)Fair to poor for road foundation 'u,,-.
silt (loess, over the morainal material. (l2a,same as (12) above, but of alder and willow are found in age area--depth where coarse low. (12a)Silt low when silt mantle thick-poor drainage, intense frost
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(12b,same as (12 above but with a cover
up to 5 feet trnick of bedded gravel and
sard.

(13)Deposit of unsorted, unstratified
boulders, pebbles, sand, silt, and a small
amount of clay, up to 250 feet thick.
Locally boulders exposed on surface may
exceed five feet in diameter. Components
may vary greatly in composition depend-
ing on H thologies present in source
areas--granitic rocks, volcanic rocks,
argillite, chert, limestone, quartz,
quartzite, graywacke, slate--generally
the most resistant rocks persist. Many
small boulders and pebbles are well
rounded. Till is gray and covered in
most places vith 2 to 5 feet of red-
dish clay, silt, and sand. Unit may be
covered with 1 to 30 feet of dark-
colored peat and silty peat. (13a)Same
as (13) above except that (13a) is
covered wvith well stratified deposits
of boulders, gravel, and sand. Sediment
generally very well rounded and less
than a foot in diameter. Surficial
blanket of reddish clay, silt, and sand
as wvell as thick peat beds may be
present in depressions. (13b-e)Five

to 50 feet thick veneer of ground mo-
raine overlying various types of bed-
rock. Locally this veneer includes loess,
colluvium, or rarely, peat. Components
of this till may be larger and more
angular than (13) and may be made up in
large part of the immediately adjacent
bedrock. (13b)Overlies poorly con-
solidated bedded rocks. (13c)Overlies
well consolidated bedded rocks. (13d)
Overlies granitic rocks. (13e)Overlies
volcanic rocks. (13f)Is similar to
(13b-e) but varies from 5 to 20 £t thick
and is deeply cut by channels, the

| bottom of which contain coarse boulders,

gravel, and sand.
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moraines slightly older and more
subdued, ridees rounded, slopes
from 2C to 6C percent. (12b)
sare as 1z, above, but knob and
Kettle topography obscured and
smoowed out by outwash channel better draired areas a heavy stand
of write spruce (5~éC ft high),
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ies tne ma‘or part of (13)Is well wooded with 40- to 60-
na tiver lowliand and foot white spruce, birch, and
triking pattern of

of ridges, are found at (13a) has a lov alder, willow, and
ucrnure of old glacial
r.eis, or in

ap
as (13b-e).
c to 6C per-
re siZes of
KWl Zrain-
frox 1CC to

protected hollows. On moraines at
lower elevations, and on poorly
drained slopes black spruce (about
25 ft high) anc willow, alder, and
heatl. brush are common, but in

story of dwarf birches and neath
are present, Hilltops may be cover-
ed witn aspen and swales with
sedge, grass, moss, neaths, and
water plants. Low, trick, reath-
willow—alder brusr

(13) and (13a) have a
poorly integrated drain-
age system. A few
streams parallel the
main rivers but the
intervening areas con-
tain numerous lakes,
ponds, and string bogs
in undrained or poorly
drained depressions.
String bogs are of the
same nature as found in
unit (6) but are too
small to map on this
scale. Many of the lakes
| are "finger" lakes,

| elongate in the direc-
tion of the morainal
ridges. (13) is better
dreined than (13a).
(13b-f) 1s well drained.
Present streams tend to
follow the old glacial
side channels in (13f).

aspen or ridges. Alders and
in the direction numerous large bushes form under-
ith, of tre story. Devil's club present.
great glaciers Willows, alders, heaths and stunt-
tre valley,. ed black spruce rim bogs. Bogs
relief of contain heaths, sedges, grasses,
and mar nave a and vater plants. (13a)Is
consolidated ced- sparsely wooded with small black
irg swales rold spruce, larch, dwarf birch, and
noumerous bog plants except on the
highest ridges which have same cover
dsually nave a more subdued |as (13) ridges. At higher altitudes

heath brusk cover, with lichens and
tre vicinity of mosses. (13b-e) at lov elevation
has a vegetation similar to (13)
present in the low areas. |ridgetop vegetation vhere trees
are smaller and scattered. Steep
slopes and high ridges are cover-
ed with a carpet of lichens and

{ narrow mountain valleys. |mosses. In protected hollowvs and
es or. moderate to Steep near tree line, thickets of heath,
dwvarf birch, alders and willows
15C fu) gorges form- |are found. (13f) has a similar

! streams. high altitude vegetation cover

. slopes. Ground-

. in poorly
| drained areas.

to permafrost 3
to 1C feet. Many
small ice masses
in silty phases
of till.

(13 ,Perma frost
cresent in
Kuskoxwim drain-
age area ard at
nigr elevat.ons

at low eleva-
tions in
Susitna drain-
are.

Generally present,

| depth to perma-

frost 2 to S feet

| on north-facing

slopes; at great- |
er depths on
south-facing |

ice masses rare

wet or thawed unless
well—drained. Silt and
ty till subject to
#ht subsidence upon
thawing, also to
slougr and landsliding
wher. thawed and ur-
draired. When drained,
stable at 2/3

material is

In all units
recligible in
coarser sed-

All units have nigh
bearing strength when
In all units
sarg,~ravel ,and boul-
ders niph when thawed,
except on very steep
slop=s in the moun-
tains where material
is subject to creep.
In all units silty,
peatr, or boggy areas
have very low bearing
strensth and slope

moderate to

boggy silty

Dies

Hifficult to excavate
wher. frozen. Easy to
excavate with power
equipment when thawed
but eguipment will
bog ~own in poorly
cdrained areas.
iments with large
grade-size range
easy to compact.
Silt and peat dif
ficult to compact.

LAyl
iCULT

Sed-

available for base course, and, {f screened,

mountains this unit affords a good foundation

Lo excavate
wher. frozen. Can
excavated by h
power eguipmen
t“hawed, Some b
of becdrock may
cessary.

heaving and subject to subsidente
upor. trawing of permafrost. (12b)Good for road
construction where well drained.

(13)Verv eood for road foundation and alien-
ment on top of, and in direction of, ridres.
Very poor between ridges. Present Petersville
Road in Susitna valley crosses normal to (13)
ridges and swales. Road is corduroyed across
the low areas and i{s unsuitable for heavy
traffic.(13a)Good for road construction on
ridges but most of the unit is rather low and
swampy, providing a poor fourdation. Gravel is

for road metal in most of the ridres of both
((13) and (13a). (13b-e) In oper. valleys in

ard furmishes abundant suitable materials for
road construction. In narrow vallevs and on
the sides of rock domes very steep slopes may
be present which are subject to landslides in
summer and avalarnches in winter., Winter winds
may make snow clearance difficult. (173f)
similar to (12b-e) but cut by deep steep—sided
canyons which would impair aliemment and

1sive bridge building.
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|Greenstone, andesite, dacite, basalt,
or rhyolite; may also be interbedded
|with some of the well-consolidated
bedded rocks, unit (16).
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VALUATION FCZ2 HCAD CNSTRU'ZTION
uNaT LITRCLCGY TZZRAIN ard
VAINTINANCE
Loosely cemented conglomerate, sandstone, ; i ery good. Locally frczen Conglomerate has high Difficult <o excavate Coriglomerate and sandstone rood for road
B clay shale, and lignite. Conglomerate 3 £n.0l o but ne grourd- bearing strength when wrer. frczen. 3asy to foundatior. except ~lose to steer slopes where
composed of well-rounded pebbles of varied, | 5. d, but ¢ s ice masses frozen or thawed. cavate witn power rany gullies may be present. 1f screened
resistant rock types; generally four Of £ dezp stream cuts. oresent, Sandstone and clay thawed. | of fires, 2zood source for road metal. Tlav
foorly consclidated, | inches in diameter or less. Conglomerate ¥ cercres cr gentle | | shale are high when , sand, | mexes sticky surface when wet and powdery

bedded ‘rock s layers usually near top of the poorly 3 re ‘ } sy to wher Arv. ‘ i
consolidated rock section, occur near the a | r.y single |
mountains, and are frequently a reddiah ! 13 | ‘ poor consolidationm, e 21— ‘
color because of iron staining or oxidation. | ' unit is subject to act. ‘
Sandstong clay shale, and lignitic coal | | gallying. Initially ’
make up major part of section. Sandstone, i :m.,y stand in steep "
common in Susitna lowland, is yellowish ' | slopes but as cement- ‘
gray, well sorted, fine to medium grained; [ i ing material is 1
grains are subangular. Clay shale is soft | wveakened by weather- 4
and light gray. Coal is soft brownish- [ | slopes become J
black, and occurs in beds or is recog- | | ;
nizable as fossil tree stumps. ‘
. !
Jraywacke, sanastorne, - {

Foad foundation very zood but alismment very
4iff4d hign mountair areas because of
cerrain

2Xxces 1y stesp slopes and rugeed “errain.
o0d for riprap, tase course, subgrade or
oservious fill, %004 for road metal and

10

.
crusred and screened.

Rwad foundation very sood tut aliprment
very difficult in high untains because of
excessively steep slopas and ~upged “errain.
P

imived areal ex*tent at lower elavations.
for riprap, base ccurse, suberade or
oervious fill, Good for road metal and |
—_
£at

8 if crusres and screered.

Road foundation good but alignment rathe
difficult because of steep slopes. Good
for riprap, base course, subgrade, or
pervious fill. Greenstone and basalt

| good fa road metal and aggregate if
| crushed and screened. Andesite, dacite,

and rhyolite are chemically reactive
rocks when used as aggregate and might
disintegrate easily.
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