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INTRODUCTION
T hism a pisderived electro n ica lly fro m the surficia l-geo lo gic m a po f the Ala ska Highwa y co rrido r
(thisreport)usin g Geo gra phic In fo rm a tio n System (GIS)so ftwa re.Surficia l-geo lo gic un itswere
in itia llyiden tified byin terpreta tio n o f~1:65,000-sca le fa lse-co lo rin fra red a eria lpho to gra phsta ken
in July1978a n d August1981a n d lo ca lly verified by field checkin g in 2008,2009,a n d 2010.T he
m a psho wsthe distributio n o fsurficia l-geo lo gic a n d bedro ck un itsgro uped gen etica llywith co m m o n
propertiestha ta re typica llysign ifica n tfo ren gin eerin g a pplica tio n s:

A — AL L U VIAL DEPOSIT S
C— COL L U VIAL DEPOSIT S
E — EOL IANDEPOSIT S
F — FL OODDEPOSIT S
G— GL ACIAL DEPOSIT S
H— MANMADEDEPOSIT S
L — L AKEDEPOSIT S
P — PAL U DAL PEAT DEPOSIT S
B — BEDROCKAND RESIDU AL

T he a cco m pa n yin g ta ble listsgen era lized propertieso f these gro ups,in cludin g surfa ce dra in a ge,
effectso fsea so n a lfreezin g,thepresen ce o fperen n ia llyfro zen gro un d,a n d the co n sequen ceso ftha w-
in g,sta bilityo fslo pes,suita bilitiesa n d lim ita tio n so fm a teria lfo rco n structio n purposes,a n d po ten -
tia lco n stra in ts.Physica lpropertieso fm a pun itsa re in terpretive,ba sed o n extra po la tio n fro m veri-
fied lo ca litiesa n d fro m previo uslypublished reportsa n d da ta .Po ten tia lgeo lo gic ha za rdsa re in ferred
fro m the typica lphysica lpropertieso f m a pun its,in cludin g sedim en ttexture a n d gro un d-ice co n ten t,
a n d theirtypica lto po gra phicsettin gs.Exceptfo ra few testpits,n o subsurfa ce in vestiga tio n so rsig-
n ifica n tla bora to ry a n a lyseswere perfo rm ed fo rthispublica tio n .T he rea derisca utio n ed tha tthis
m a pisin ten ded o n ly a sa gen era lguide,a n d tha tun eva lua ted geo lo gic reso urcesa n d ha za rdsm a y
be presen t.Deta iled geo techn ica lin vestiga tio n ssho uld be co n ducted priorto utiliza tio n o f a n y m a p
un itsfo ren gin eerin g purposes.
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Geologic 
units

Surface 
drainage

Seasonal frost 
susceptibility

Permafrost and 
thaw stability

Slope stability Suitability for 
construction

Potential engineering considerations

A1 Qa 
Qaa

We ll draine dne ar 
ste e p stre am 
banks andwhe re  
wate r table is 
de e p; se asonally 
floode d

Subje ct tode e p dry 
fre e zing whe re coarse  
graine dandwate r 
table is de e p;subje ct 
to inte nse frost 
he aving whe re silty

U nfroze n to discontinuously 
froze n withlowto mode rate  
ice conte nt whe re silty; can be  
thawunstable whe re  
pe re nnially froze n

Highly susce ptible to 
late ral e rosion and 
collapse ne ar active  
channe ls

Exce lle nt source of cle an sandy 
grave l ag gre gate andcle an fill 
mate rial,canbe poorly g rade d; 
we ll-draine dsandandgrave l 
provide e xce lle nt foundation

Subje ct to inundation e ve ry 1–5y r during 
highstre amstag e s andby aufe is in braide d 
re ache s; shallow wate r table limits de pthof 
e xcavation; thawe dfine sandandsilt 
subje ct tolique faction; re sponse sto se ismic 
shaking canvary conside rably,e spe cially 
ne ar froze n zone s

A2 Qai Ge ne rally poor 
due to shallow 
wate r table and 
shallowpe rma-
frost; mode rate to 
goodon natural 
le ve e s and 
cre vasse splay s

Ge ne rally subje ct to 
inte nse he aving in 
fine -graine dcove r 
de posits andchanne l 
fills; othe rwise , 
g e ne rally not 
susce ptible unle ss 
silty

U nfroze n in y oung e r are as to 
discontinuousin olde r are as 
g e ne rally withlowto mode rate  
ice conte nt;highice conte ntin 
froze n organicsandandsilt 
channe l fills; thawunstable  
whe re froze n andice rich

Highly susce ptible to 
late ral e rosion and 
collapse ne ar active  
channe ls; subje ct to 
diffe re ntial se ttle -
me nt whe n thawe d

Whe re thawe d,e xce lle nt source  
of sandy g rave l ag gre gate be ne ath 
silty surface lay e r; pre se nce of 
pe rmafrost andshallowwate r can 
limit pote ntial as source of sandy 
grave l ag gre gate andsuitability 
for foundation

Subje ct to inundationat le ast once or twice  
e ve ry 100y r; shallow wate r table limits 
de pthof e xcavation; whe re thawe d,fine  
sandandsilt subje ct to lique faction; 
re sponse s to se ismicshaking can vary con-
side rably

A3 Qab Ge ne rally poor 
due to wide -
spre adshallow 
pe rmafrost

Subje ct to inte nse  
he aving in fine -
graine dcove r de pos-
its andsilty channe l 
fills; not susce ptible  
whe re coarse g raine d

Ge ne rally froze n withlowto 
mode rate ice conte nt; highice  
conte ntin froze n surface pe ats 
andorganicsandandsilt 
channe l fills; thawunstable  
whe re froze n andice rich

Susce ptible to late ral 
e rosion andcollapse  
ne ar active channe ls; 
subje ct todiffe re ntial 
se ttle me nt whe n 
thawe d

Wide spre adpe rmafrost and 
shallowwate r table limit pote ntial 
as source of sandy g rave l 
ag gre gate andsuitability for 
foundation

Subje ct to inundation e ve ry 500to 1,000y r; 
shallowwate r table andpre se nce of pe rma-
frost limit de pthof e xcavation; subje ct to 
lique faction whe re thawe d; re sponse s to 
se ismicshaking can vary conside rably; 
se nsitive to surface disturbance

A4 Qat
Qft
Qfte

Goodne ar 
de sce nding 
scarps; fair to 
poor away from 
scarps; subje ct to 
local flooding

Inte nse in fine -
graine dcove r se di-
me nts andsilty 
channe l fills; not 
susce ptible whe re  
coarse g raine d

Continuously to discontinuous-
ly froze n withlowto mode rate  
ice conte nt;highice conte ntin 
froze n surface pe at; thaw 
unstable whe re froze n andice  
rich

Susce ptible to late ral
e rosion andcollapse
ne aractive channe ls;
froze n zone s subje ct
to diffe re ntialse ttle -
me ntwhe n thawe d

Exce lle nt source of sandand 
grave l be ne athfine -graine dcove r 
se dime nts,althoughshallow 
pe rmafrost can limit de pthof 
e xcavation; be drock shallowin 
strathte rrace s; e xce lle nt 
foundation whe re thawe d

Be drock shallowin strathte rrace s; locally 
subje ct to se asonal slope andstre amflood-
ing; whe re saturate d,fine -graine dcove r 
se dime nts subje ct to lique faction;se ismic 
shaking canvary conside rably,e spe cially 
ne ar froze n zone s; locally se nsitive to 
surface disturbance

A5 Qaf Ge ne rally g ood,
e xce ptin froze n
distalzone s

Inte nse in fine -
graine dcove r 
de posits andsilty 
zone s,othe rwise not 
frost susce ptible

U nfroze n to discontinuously 
froze n,e xce pt in fine -graine d 
distal zone s,whe re pe rmafrost 
is continuous;ice conte nt low 
to mode rate ; thawunstable  
whe re fine g raine d

Subje ct to late ral 
e rosion andcollapse  
ne ar active channe ls

Ge ne rally unsuitable as ag gre gate  
source in proximal anddistal 
are as due to nume rous boulde rs, 
highsilt conte nt,andpe rmafrost; 
mode rate suitability for 
foundations

Proximal zone s subje ct to torre ntial 
flooding,snowavalanche s,de bris flows, 
andmudflows; subje ct to sudde n shifts in 
channe ls andsite s of de position ande rosion

A6 Qe r 
Qfs

Ge ne rally poor; 
canbe se asonally 
floode d

Inte nse Pe rmafrost is discontinuous to 
continuous withmode rate to 
highice conte nt;thawunstable

Highly susce ptible to 
gullying andpiping 
whe n ve g e tation is 
re move d; subje ct to 
diffe re ntial se ttle -
me nt whe n thawe d

Source of organicmate rial for 
landscaping; suitable for 
foundationsonly whe n 
pe rmafrost is pre se rve d

Thawing produce s mudflows andhy pe rcon-
ce ntrate dflows; subje ct to se asonal stre am 
andslope icing s; se nsitive to surface  
disturbance

F Qfb Ge ne rally Inte nse in fine - U nfroze n to discontinuously Subje ct to late ral Goodsource of sandandgrave l; Be drock shallowin strathte rrace s; are as of
Qfbe e xce lle nt to g ood, graine dcove r se di- froze n withlowto mode rate e rosion andcollapse larg e floodboulde rs locally e me rg e nce canbe subje ct to se asonal
Qfbo e xce ptmode rate me nts; othe rwise ,not ice conte nt; g e ne rally thaw ne ar active channe ls abundant; e xce lle nt foundation surface icing s andsaturate dsoil conditions
Qfby to poorin are as susce ptible stable ,e xce pt unstable whe re mate rial

of g roundwate r silty
e me rg e nce or
whe re shallowly
froze n

C Qc 
Qca 
Qcd 
Qcf 
Qcft 
Qcg 
Qcl 
Qcr 
Qct

Ge ne rally g ood Fine -graine dcove r 
se dime nts susce ptible

U nfroze n to discontinuously 
froze n withlowto mode rate  
ice conte nt; g e ne rally thaw 
stable ,e xce pt whe re silty

Ge ne rally stable  
unle ss toe or margin 
of slope is re move d; 
locally subje ct to 
sloughing and 
sliding; subje ct to 
snowavalanching 
androck falls

Ge ne rally unsuitable as ag gre gate  
source be cause nume rous larg e , 
angular fragme nts re quire spe cial 
handling; whe re froze n,can 
re quire ripping orblasting;poor 
foundation whe re blocks are loose  
andunstable to g oodfoundation 
whe re coarse andfine fractions 
are mixe dandstable

Couldbe come unstable if margins or toe  
re move d

E1 Qe  
Qe l

Ge ne rally g ood, 
e xce pt poorly 
draine dwhe re  
froze n

Inte nse whe re moist 
to we t; lowwhe re  
dry

Ge ne rally unfroze n,e xce pt dis-
continuously to continuously 
froze n withmode rate to high 
ice conte nton lowe r south-
facing andon north-facing 
slope s; thawunstable whe re ice  
conte ntis mode rate to high

Highly susce ptible to 
gullying andpiping; 
subje ct todiffe re ntial 
se ttle me nt upon 
thawing whe re froze n 
andice rich

Source of fine s for landscaping 
andmixing;mak e s good 
foundation whe re thawe danddry; 
muddy whe n we t; dusty whe n dry

Ve rtical cuts canbe stable if drainag e is 
provide d; ice -richare as se nsitive to surface  
disturbance

E2 Qe s Ge ne rally g ood, 
e xce pt poorly 
draine dwhe re  
cove re dwith 
froze n silt

Ge ne rally unsusce p-
tible ,e xce pt in silty
cove rde posits

Ge ne rally unfroze n to froze n, 
e xce pt silty cove r se dime nts 
are discontinuously to contin-
uously froze n andlocally ice  
rich

Highly susce ptible to 
gullying and 
de flation

Difficult to compact for 
foundations

Subje ct tode flation whe re unprote cte d

G1 QTgdp Ge ne rally g ood Ge ne rally lowsus- U nfroze n to discontinuously Ge ne rally stable Highly variable but canbe g ood Subje ct to gullying whe re surface runoff is
Qgdo on upland ce ptibility whe re we ll froze n withlowto mode rate whe re froze n or dry; local source of mixe dcoarse and conce ntrate d
Qgdy surface s andpoor draine d,mode rate to ice conte nt,de pe nding on silt subje ct to instability fine fractions for fill; local
Qgdh in de pre ssions inte nse whe re matrix conte ntof matrix; g e ne rally whe re fine -graine d source s of wate r-washe dsandand

is silty andin silty thawstable ,e xce ptcanbe thaw tills are thawe dand grave l; goodfoundationswhe re
slope washde posits in unstable in silty tills andsilty ice conte nt is thawe danddry
de pre ssions k e ttle filling s mode rate to high

G2 Qg e y  
Qg e o

Ge ne rally g ood Ge ne rally lowsus-
ce ptibility whe re  
draine d

U nfroze n to discontinuously 
froze n withlowice conte nt

Ge ne rally stable , 
e xce pt subje ct to 
rave ling whe re ste e p 
grave l slope s are  
unde rcut

Highly variable but canbe g ood 
source of wate r-washe dsandand 
grave l; goodfoundation whe re  
thawe danddry

Locally richin ove rsize mate rial

G3 Qg fo
Qg fy
Qg fh
Qg fy y

Good Ge ne rally unsusce p-
tible ; canbe inte nse  
in silty cove r de posits

U nfroze n to discontinuously 
froze n withlowice conte nt

Subje ct to late ral 
e rosion andcollapse  
ne ar active channe ls, 
ste e p cut face s sub-
je ct to rave ling

Exce lle nt source of sandand 
grave l; e xce lle ntfoundations

Easily compacte d,althoughlocally contains 
nume rous larg e boulde rs

L1 Qlb 
Qld

Ve ry poor;sub-
je ct to se asonal
flooding

Inte nse Discontinuous to continuous 
pe rmafrostwithmode rate to 
highice conte nt;thawunstable

Ne ar active channe ls 
subje ct tolate ral 
the rmo-e rosion and 
collapse

Ge ne rally unsuitable ; muddy 
during we twe athe r

Subje ct to se asonal flooding during high 
stre amstag e s

L2 Qlr Ge ne rally g ood, 
but variable

Inte nse if we t or 
moist

U nfroze n to discontinuously 
froze n withlowto mode rate  
ice conte nt;thawunstable  
whe re froze n andice rich

Subje ct todiffe re ntial 
se ttle me nt whe re  
froze n andice rich

Possible low-volume source of 
sandy g rave l andorganicmate rial 
for landscaping; g e ne rally 
unsuitable for foundations

Subje ct to ice shoving in winte r ne ar lak e  
shore s

H Qhf Ge ne rally g ood Only whe re fine  
graine d; othe rwise  
not susce ptible

Sporadically to discontinuously 
froze n withlowto mode rate  ice
conte nt; g e ne rally thaw stable ,
e xce pt whe re silty

Subje ct to late ral 
e rosion andcollapse  
ne ar active channe ls

Suitable foundation mate rialfor 
runway s,taxiway s,ramps,roads, 
building s,e mbankme nts,and 
artificial le ve e s

Subje ct to inundation e ve ry 500to 1,000y r; 
shallowwate r table ; subje ct to lique faction 
whe re thawe d; canbe come locally unstable  
if margins unde rcut

P Qp Ge ne rally ve ry 
poor; subje ct to 
se asonal flooding

Inte nse Discontinuous to continuous 
pe rmafrostwithmode rate to 
ve ry highice conte nt;thaw 
unstable

Subje ct to late ral 
e rosion andcollapse  
ne ar active channe ls; 
subje ct to subside nce  
whe n thawe d

Source of organicmate rial for 
landscaping;unsuitable for 
foundationsunle ss pe rmafrost is 
pre se rve d

Difficult to e xcavate andcompact; subje ct 
to se asonal slope andstre amicing s

B b 
b'
b+b' 
(Qc)
(Qcf)

Ge ne rally poor 
e xce ptwhe re  
highly brok e n

Low,e xce ptwhe re  
rock is highly 
we athe re dor 
fracture d

Ge ne rally thawstable ,e xce pt 
whe re ice forms in e xte nsive  
fracture space s

Ge ne rally stable , 
e xce ptwhe re  
orie ntation of joints, 
fracture s,or foliation 
facilitate failure

Canbe g oodsource for crushe d 
ag gre gate andrip rap,whe re rock 
is hard,fre sh,andnothighly 
fracture d

Quality of rock varie s de pe nding on 
litholog y,de g re e of we athe ring,and 
fracturing;local zone s of we athe ring or 
she aring can be clay rich

A2


