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INTRODUCTION
This m a p is d e rive d e lectronica llyfrom the surficia l-geologicm a p of the Ala s ka Highwaycorrid or(this
re port)us ingGeogra phicInform a tion System (GIS)softwa re.Units we re m a ppe d byinte rpretingfa ls e-
colorinfra re d ~1:65,000-sca le a e ria lphotogra phs ta ke n betwe e n July1978a nd July1983,a nd loca lly
verifie d byfie ld checkingin 2006–2010.The m a p s hows the d istribution of surficia l-geologica nd
be d rock units groupe d ge netica llywith com m on prope rtie s thata re typica lly s ignifica ntfor
e ngine e ringa pplications:
A ALLUVIALDEPO SITS
C CO LLUVIALDEPO SITS
E EO LIANDEPO SITS
F FLO O DDEPO SITS
G GLACIALDEPO SITS

H MANMADEDEPO SITS
L LAKEDEPO SITS
P PALUDALPEATDEPO SITS
B BEDRO CK ANDRESIDUAL

The a ccom pa nyingtable lists gene ra lize d prope rtie s of the s e groups,includ ingsurfa ce d ra ina ge,e f-
fects of s e a s ona lfre e zing,the pre s e nce of pe re nnia lly-froze n ground ,a nd the cons e que nce s of thawing,
stabilityof s lope s,suitabilitie s a nd lim itations of m a te ria l for construction purpos e s,a nd pote ntia l
constra ints.Phys ica lprope rtie s of m a p units a re inte rpretive,ba s e d on extra pola tion from ve rifie d
loca litie s a nd from previous lypublis he d re ports a nd d a ta.Potentia lgeologicha za rd s a re infe rre d from
the typica lphys ica lprope rtie s of m a p units,includ ings e d im e nttexture a nd ground -ice conte nt,a nd
the irtypica ltopogra phics ettings.Exceptfora fewte stpits,no subsurfa ce inve stigations or s ignifica nt
laboratorya na lys e s we re pe rform e d forthis publication.The re a d e r is cautione d thatthis m a p is in-
tend e d onlya s a ge ne ra lguid e,a nd thatuneva luate d ge ologicre s ource s a nd ha za rd s m a ybe pre s e nt.
Deta ile d ge otechnica l inve stigations s hould be cond ucte d prior to utiliza tion of a nym a p units for
e ngine e ringpurpos e s.
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          Neb esn a  D-3 (1955 - m in o r revisio n s 1962)
Projection:
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Datum:
     North Am erica n  Da tum  o f 1927
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Cartography by:
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Editorial review by:
     P.K. Da vis2 (2014, 2015)
Peer review by:
     D.N. So lie3 (2016)   
     R.A. Co m b ellick4 (2016)

Geologic field investigations by:
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     D.N. So lie3 (2006-2008), T.D. Hub b a rd2 (2008-2012)
Geologic interpretation by:
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Airphoto interpretation by:
     R.D. Reger1 (2006-2014), T.D. Hub b a rd2 (2008-2014)
Lidar interpretation by: 
     R.D. Reger1, T.D. Hub b a rd2 (2010-2014)

TABLE OF ENGINEERING-GEOLOGIC PROPERTIES

Alluvium
Active-flo o dpla in  Alluvium

Qa
Qa a

Text Well-dra in ed n ear steep
strea m  b a n ks a n d where wa ter
ta b le is deep; seaso n a lly
flo o ded

Sub ject to deep dry freezin g where
co a rse-gra in ed a n d water ta b le is
deep; sub ject to in ten se fro st actio n
where silty

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t where silty;
ca n  b e tha w un sta b le where peren n ia lly
fro zen  a n d silty

Highly susceptib le to la tera l ero sio n  a n d
co lla pse n ea r a ctive cha n n els

Excellen t so urce o f clea n , sa n dy gra vel
a ggrega te a n d clea n  fill m a teria l; ca n  b e
po o rly gra ded; well-dra in ed sa n d a n d gra vel
pro vide excellen t fo un da tio n

Sub ject to in un da tio n  every 1–5 years durin g high
strea m  sta ges a n d b y a ufeis in  b ra ided rea ches;
sha llo w water ta b le lim its depth o f exca vatio n ;
tha wed fin e sa n d a n d silt sub ject to liquefactio n ;
respo n ses to seism ic sha kin g ca n  va ry co n sidera b ly,
especia lly n ear fro zen  zo n es

Geologic UnitsMap
Label Surface drainage Susceptibility to

frost action
Permafrost and
thaw stability  Slope stability Suitability for construction Potential engineering

considerations

In active-flo o dpla in  AlluviumQa iText Gen era lly po o r due to sha llo w
wa ter ta b le a n d sha llo w
perm a fro st; m o dera te to go o d
o n  n a tura l levees a n d creva sse
spla ys

Gen era lly sub ject to in ten se fro st
actio n  in  fin e-gra in ed co ver deposits
a n d cha n n el fills; n o t susceptib le
where co arse gra in ed

U n fro zen  in  yo un ger areas to
disco n tin uo us in  o lder a rea s, gen era lly
with lo w to m o dera te ice co n ten t; high
ice co n ten t in  fro zen  o rga n ic sa n d a n d
silt cha n n el fills; tha w un sta b le where
fro zen  a n d ice rich

Highly susceptib le to la tera l ero sio n  a n d
co lla pse n ea r a ctive cha n n els; sub ject to
differen tia l settlem en t when  tha wed

Where tha wed, excellen t so urce o f sa n dy
gra vel a ggrega te b en ea th silty surface la yer;
presen ce o f perm a frost a n d sha llo w water ca n
lim it poten tia l as so urce o f sa n dy gra vel
a ggrega te a n d suita b ility for fo un da tio n

Sub ject to in un da tio n  at least o n ce o r twice every 100
yea rs (Chapin  a n d o thers, 2006; Yarie a n d others,
1998); sha llo w water ta b le lim its depth o f exca vatio n ;
where tha wed, fin e sa n d a n d silt sub ject to
liquefa ctio n ; respo n ses to seism ic sha kin g ca n  vary
co n sidera b ly

Ab a n do n ed-flo o pla in  AlluviumQa bText Gen era lly po o r due to
widesprea d, sha llo w
perm a fro st

Gen era lly sub ject to in ten se fro st
actio n  in  fin e-gra in ed co ver deposits
a n d cha n n el fills; n o t susceptib le
where co arse gra in ed

Gen era lly fro zen  with lo w to m o derate
ice co n ten t; high ice co n ten t in  fro zen
surfa ce peats a n d o rga n ic sa n d a n d silt
cha n n el fills; tha w un sta b le where
fro zen  a n d ice rich

Susceptib le to la tera l ero sio n  a n d
co lla pse n ea r a ctive cha n n els; sub ject to
differen tia l settlem en t when  tha wed

Widesprea d perm a fro st a n d sha llo w wa ter
ta b le ca n  lim it poten tia l as so urce o f sa n dy
gra vel a ggrega te a n d suita b ility for
fo un da tio n

Terrace AlluviumQa t
Qft

Text Go o d n ea r descen din g scarps;
fa ir to po or a wa y fro m  scarps;
sub ject to lo ca l flo o din g; sub ject
to gro un dwater em ergen ce

In ten se in  fin e-gra in ed co ver
sedim en ts a n d silty cha n n el fills;
n o t susceptib le where co arse
gra in ed

Co n tin uo usly to disco n tin uo usly fro zen
with lo w to m o dera te ice co n ten t; high
ice co n ten t in  fro zen  surfa ce pea t; tha w
un sta b le where fro zen  a n d ice rich

Susceptib le to la tera l ero sio n  a n d
co lla pse n ea r a ctive cha n n els; fro zen
zo n es sub ject to differen tia l settlem en t
when  tha wed

Excellen t so urce o f sa n d a n d gra vel b en ea th
fin e- gra in ed co ver sedim en ts, a ltho ugh
sha llo w perm a fro st ca n  lim it depth o f
exca va tio n ; b edro ck m a y b e sha llo w in  strath
terraces; excellen t fo un da tio n  where tha wed;
sub ject to gro un dwa ter em ergen ce

Alluvia l-fa n  Depo sitsQa fText Gen era lly go o d, except in
fro zen  dista l zo n es

In ten se in  fin e-gra in ed co ver
deposits a n d silty zo n es, otherwise
n o t fro st susceptib le

U n fro zen  to  disco n tin uo usly fro zen ,
except in  fin e gra in ed dista l zo n es
where perm a fro st is presen t; ice co n ten t
lo w to m o dera te; tha w un sta b le where
fin e gra in ed

Sub ject to latera l erosio n  a n d co llapse
n ear a ctive cha n n els

En gin eerin g qua lities varia b le b ut ca n  b e
go o d, depen din g o n  ro ck qua lity upstrea m ;
gen era lly un suita b le as a ggrega te so urce in
pro xim a l a n d dista l areas due to n um ero us
b o ulders, high silt co n ten t, a n d perm a frost;
m o derate suita b ility for fo un da tio n s

Pro xim a l zo n es sub ject to torren tia l flo o din g, sn o w
a va la n ches, deb ris flo ws, a n d m udflo ws; sub ject to
sudden  shifts in  cha n n els a n d sites o f depo sitio n  a n d
ero sio n

Restra n spo rted Eo lia n  Silt a n d Sa n d
Sla ckwa ter Flo o d Depo sits

Qer
Qfs

Text Gen era lly po o r; ca n  b e
seaso n a lly flo o ded

In ten se Perm a frost is disco n tin uo us to
co n tin uo us with m o derate to high ice
co n ten t; tha w un sta b le

Highly susceptib le to gullyin g a n d
pipin g when  vegetatio n  is rem o ved;
sub ject to differen tia l settlem en t when
tha wed

So urce o f o rga n ic m a teria l fo r la n dsca pin g;
gen era lly un suita b le as a n  a ggrega te so urce;
ca n  b e suita b le fo r fo un datio n s when
perm a fro st is preserved

Tha win g pro duces m udflo ws a n d hyperco n cen tra ted
flo ws; sub ject to sea so n a l strea m  a n d slope icin gs;
sen sitive to surfa ce disturb a n ce

Jökulhla up DepositsQfb
Qfb o
Qfby

Text Gen era lly excellen t to go o d,
except m o dera te to po or in
a reas o f gro un dwa ter
em ergen ce o r where sha llo wly
fro zen

In ten se in  fin e-gra in ed co ver
sedim en ts; otherwise, n o t
susceptib le

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t; gen era lly
tha w sta b le, except un sta b le where silty

Sub ject to latera l erosio n  a n d co llapse
n ear a ctive cha n n els

Go o d so urce o f sa n d a n d gra vel; large flo o d
b o ulders loca lly a b un da n t; excellen t
fo un da tio n  m a teria l

Bedro ck sha llo w in  strath terraces; areas o f
gro un dwa ter em ergen ce ca n  b e sub ject to sea so n a l
surfa ce icin gs a n d satura ted so il co n ditio n s

Co lluvium
Sn o w-a va la n che Depo sits
Deb ris-flo w Depo sits
Co lluvium  a n d Alluvium
Tecto n ica lly Defo rm ed Qcf
Rock-glacier Depo sits
Rock-fa ll Depo sits
Ta lus
Blo ck Rub b le

Qc
Qc a
Qc d
Qc f
Qc ft
Qc g
Qc r
Qc t
QTr

Text Gen era lly go o d Fin e-gra in ed co ver sedim en ts
susceptib le

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t; gen era lly
tha w sta b le, except where silty

Gen era lly sta b le un less to e o r m a rgin  o f
slo pe is rem o ved; lo ca lly sub ject to
slo ughin g a n d slidin g; sub ject to sn o w
a va la n chin g a n d rock fa lls

Gen era lly un suita b le as a ggrega te so urce
b eca use n um ero us la rge, a n gular fra gm en ts
require specia l ha n dlin g; rub b le sheets ca n  b e
suita b le as a a ggregra te a n d rip-rap so urce
lo ca lly;  where fro zen , ca n  require rippin g o r
b lastin g; po o r fo un da tio n  where b lo cks are
lo o se a n d un sta b le to  go o d fo un da tio n  where
co a rse a n d fin e fra ctio n s a re m ixed a n d sta b le

Co uld b eco m e un sta b le if m argin s or to e rem o ved

La n dslide Depo sitsQc lText Gen era lly go o d Fin e-gra in ed co ver sedim en ts
susceptib le

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t; gen era lly
tha w un sta b le where fin e gra in ed

Gen era lly un sta b le; sub ject to rapid to
slo w do wn slope m o vem en t

Gen era lly un suita b le fo r fo un datio n  a n d
co n structio n  b eca use o f slo pe in sta b ility;
suita b ility as a n  a ggrega te so urce is va ria b le,
depen din g o n  b edrock character

Co uld b eco m e un sta b le if m argin  o r to e is rem o ved;
b uildin g o n , b elo w o r a djacen t to la n dslide depo sits is
n o t reco m m en ded

Eo lia n  Depo sits
Lo ess

Qe
Qel

Text Gen era lly go o d, except po orly
dra in ed where fro zen

In ten se where m o ist to wet; lo w
where dry

Gen era lly disco n tin uo usly to
co n tin uo usly fro zen , except o n  upper
so uth-facin g slo pes; m o derate to high
ice co n ten t o n  lo wer so uth-facin g a n d o n
n o rth-fa cin g slopes; tha w un sta b le
where ice co n ten t is m o dera te to high

Highly susceptib le to gullyin g a n d
pipin g; sub ject to differen tia l settlem en t
upo n  tha win g where fro zen  a n d ice rich

So urce o f o rga n ics a n d fin e fra ctio n s fo r
la n dsca pin g a n d m ixin g; m a kes go o d
fo un da tio n  where tha wed a n d dry

V ertica l cuts ca n  b e sta b le if dra in a ge is pro vided; ice-
rich a rea s sen sitive to surface disturb a n ce; m uddy
when  wet; dusty when  dry

Eo lia n  Sa n dQesText Gen era lly go o d, except po orly
dra in ed where co vered with
fro zen  silt

Gen era lly un susceptib le, except in
silty co ver deposits

Gen era lly un fro zen  to  fro zen , except
silty co ver sedim en ts are
disco n tin uo usly to co n tin uo usly fro zen
a n d lo ca lly ice rich

Highly susceptib le to gullyin g a n d
defla tio n

Possib le so urce o f fin es fo r la n dscapin g a n d
m ixin g; m a kes go o d fo un da tio n  where tha wed
a n d dry; co m pactio n  difficulties a ffect its
utility as a  fo un da tio n  m ateria l

Sub ject to deflatio n  where un pro tected; pro n e to
liquefa ctio n  where saturated a n d tha wed

Till o f Ho locen e Glaciatio n
Till o f Do n n elly Glaciatio n
Till o f Delta Gla cia tio n
Pre-Late Pleistocen e Glacia l Drift

Qgd h
Qgd y
Qgd o
QTgd p

Text Gen era lly go o d o n  upla n d
surfa ces a n d po o r in
depressio n s

Gen era lly lo w susceptib ility where
well dra in ed; m o derate to in ten se
where m a trix is silty a n d in  silty
slo pewa sh depo sits in  depressio n s

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t, depen din g
o n  silt co n ten t o f m atrix; gen era lly tha w
sta b le, except ca n  b e tha w un sta b le in
silty tills a n d silty kettle fillin gs

Gen era lly sta b le where fro zen  o r dry;
sub ject to in sta b ility where fin e-gra in ed
tills are tha wed a n d ice co n ten t is
m o derate to high

Highly varia b le b ut m a y b e go o d lo ca l so urce
o f m ixed co a rse a n d fin e fractio n s for fill; lo ca l
so urces o f wa ter-wa shed sa n d a n d gra vel;
go o d fo un da tio n s where tha wed a n d dry

Sub ject to gullyin g where surfa ce run o ff is
co n cen tra ted

Esker-ka m e Depo sits o f Do n n elly Age
Esker-ka m e Depo sits o f Delta  Age

Qgfey
Qgfeo

Text Gen era lly go o d Gen era lly lo w susceptib ility where
dra in ed

U n fro zen  to  disco n tin uo usly fro zen  with
lo w ice co n ten t

Gen era lly sta b le, except sub ject to
ra velin g where steep gra vel slo pes are
un dercut

Highly varia b le b ut ca n  b e go o d so urce o f
wa ter-washed sa n d a n d gra vel; go o d
fo un da tio n  where tha wed a n d dry

Loca lly rich in  o versize m a teria l

Gla cia l Outwash o f Ho lo cen e Age
Gla cia l Outwash o f Late-Do n n elly Age
Gla cia l Outwash o f Do n n elly Age
Gla cia l Outwash o f Delta Age

Qgfh
Qgfyy
Qgfy
Qgfo

Text Go o d Gen era lly un susceptib le; ca n  b e
in ten se in  silty co ver depo sits

U n fro zen  to  disco n tin uo usly fro zen  with
lo w ice co n ten t

Sub ject to latera l erosio n  a n d co llapse
n ear a ctive cha n n els; cut faces sub ject to
ra velin g

Excellen t so urce o f sa n d a n d gra vel; excellen t
fo un da tio n  where tha wed a n d well dra in ed

Easily co m pa cted, a ltho ugh lo ca lly co n ta in s n um ero us
la rge b o ulders

La ke-Botto m  Depo sits
Delta Depo sits

Qlb
Qld

Text V ery po o r; sub ject to seaso n a l
flo o din g

In ten se Disco n tin uo us to co n tin uo us perm a frost
with m o derate to high ice co n ten t; tha w
un sta b le

Nea r a ctive cha n n els sub ject to la tera l
therm o -ero sio n  a n d co llapse

Gen era lly un suita b le as a n  a ggregra te so urce;
gen era lly un suita b le fo r fo un da tio n s

Sub ject to sea so n a l flo o din g durin g high strea m
sta ges; m uddy durin g wet wea ther

Depo sits o f Ice-Sho ved RidgesQlrText Gen era lly go o d, b ut va ria b le In ten se if wet or m o ist U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t; tha w
un sta b le where fro zen  a n d ice rich

Sub ject to differen tia l settlem en t where
fro zen  a n d ice rich

Possib le lo w-vo lum e so urce o f sa n dy gra vel
a n d o rga n ic m ateria l for la n dscapin g;
gen era lly un suita b le fo r fo un da tio n s

Sub ject to ice sho vin g in  win ter n ea r la ke shores

Artificia l FillQhfText Gen era lly go o d On ly where fin e gra in ed; o therwise
n o t susceptib le

U n fro zen  to  disco n tin uo usly fro zen  with
lo w to m o dera te ice co n ten t; gen era lly
tha w sta b le, except where silty

Sub ject to latera l erosio n  a n d co llapse
n ear a ctive cha n n els

Fill m a teria l used fo r run wa ys, ta xiwa ys,
ra m ps, ro a ds, b uildin g fo un da tio n s,
em b a n km en ts, a n d a rtificia l levees m a y b e
suita b le for co n structio n ; m a y n o t b e suita b le
for a ll uses

Sub ject to in un da tio n  every 500 to 1,000 yea rs
(Cha pin  a n d others, 2006; Yarie a n d o thers, 1998);
sha llo w water ta b le; poten tia lly un sta b le where
un derlyin g m a teria l is tha wed a n d sub ject to
liquefa ctio n ; ca n  b eco m e lo ca lly un sta b le if m argin s
un dercut

Swa m p Depo sitsQpText Gen era lly very po o r; sub ject to
seaso n a l flo o din g

In ten se Disco n tin uo us to co n tin uo us perm a frost
with m o derate to very high ice co n ten t;
tha w un sta b le

Sub ject to latera l erosio n  a n d co llapse
n ear a ctive cha n n els; sub ject to
sub siden ce when  tha wed

So urce o f o rga n ic m a teria l fo r la n dsca pin g;
gen era lly un suita b le as a n  a ggregra te so urce;
gen era lly un suita b le fo r fo un da tio n s

Difficult to exca vate a n d co m pa ct; sub ject to sea so n a l
slo pe a n d strea m  icin gs; sub ject to co n sidera b le tha w
stra in  a n d co m pa ctio n  upo n  tha win g

Bedro ck

Thin ly Co vered Bedro ck

b
b '
b+b'
(Qc)
(Qc f)

Text Gen era lly po o r, except where
highly b ro ken

Lo w, except where rock is highly
wea thered o r fractured

Gen era lly tha w sta b le, except where ice
form s in  exten sive fra cture spaces

Gen era lly sta b le, except where
orien tatio n  o f jo in ts, fractures, or
fo lia tio n  facilitate fa ilure

Ca n  b e go o d so urce for crushed a ggrega te a n d
rip rap where rock is ha rd, fresh, a n d n o t
highly fra ctured; va ria b le suita b ility a s a
fo un da tio n  m a teria l depen din g o n  the
chara cter o f the b edro ck

Qua lity o f rock va ries, depen din g o n  litho lo gy, degree
o f wea therin g, a n d fracturin g; lo ca l zo n es o f
wea therin g o r shea rin g ca n  b e cla y rich
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A2

C2
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Sub ject to in un da tio n  every 500 to 1,000 yea rs (M a n n
a n d o thers, 1995; M a so n  a n d Beget, 1991); sha llo w
wa ter ta b le a n d presen ce o f perm a fro st lim it depth o f
exca va tio n ; sub ject to liquefa ctio n  where tha wed;
respo n ses to seism ic sha kin g ca n  va ry co n sidera b ly;
sen sitive to surfa ce disturb a n ce

Bedro ck sha llo w in  strath terraces; lo ca lly sub ject to
seaso n a l slo pe a n d strea m  flo o din g; where saturated,
a n d where gro un dwa ter em ergin g fin e-gra in ed co ver
sedim en ts sub ject to liquefactio n ; seism ic sha kin g ca n
va ry co n sidera b ly, especia lly n ea r fro zen  zo n es;
lo ca lly sen sitive to surfa ce disturb a n ce
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