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Table 1. Significant historical earthquake ruptures in Alaska
Date
2013
2002
1995
1986
1972
1968
1967
1965
1964
1958
1957
1949
1946
1938
1937
1899

Earthquake
Magnitude

7.5
7.9
6
8

7.3
7.1
5.4
8.7
9.2
7.9
8.6
8.1
7.8
8.3
7.3

8.1, 8.2, 7.4

Fault
Q ueen Ch arlotte fault
S usitna Glacier, Denali, and T otsch unda faults
N orth ern Minto F lats seism ic zone
Alaska-Aleutian m egath rust
F airw eath er fault
R am part seism ic zone
F airbanks seism ic zone
Aleutian m egath rust
Alaska-Aleutian m egath rust
F airw eath er fault
Alaska-Aleutian m egath rust
F airw eath er fault
Alaska-Aleutian m egath rust
Alaska-Aleutian m egath rust
S alch a seism ic zone
Y akutat, Boundary, Bancas Point, Esker, and O tm eloi faults

Earthquake Name
Craig earth quake
Denali fault earth quake sequence
no official nam e
Andreanof earth quake
S itka earth quake
no official nam e
no official nam e
R at Islands earth quake
Good F riday earth quake
Lituya Bay earth quake
F ox Islands earth quake
Q ueen Ch arlotte earth quake
U nim ak earth quake
Alaska Peninsula earth quake
no official nam e
Y akutat Bay earth quake sequence

Notes
S urface rupture length  approx. 120 km , m axim um  righ t-lateral displacem ents of 7-8 m
S urface rupture 340 km  (east propagating), average righ t-lateral displacem ents of 4.5 m  (m ax >8 m )
S urface rupture unknow n
260-km -long bilateral rupture, partial re-rupture of 1957 rupture patch
S urface rupture offsh ore (?), rupture length  190 km  based on seism icity
S urface rupture unknow n
S urface rupture unknow n
W est-north w est propagating rupture, ≥420 km  long, tsunam i run-up h eigh t of >10 m  on S h em ya Island, AK
R upture length  800 km , m egath rust slip 25 m , contem poraneous rupture w ith  Patton Bay & Hanning Bay faults, Montague Island
S urface rupture length  280 km , m axim um  righ t-lateral displacem ents of 6.5 m
R upture length  of ~1,200 km  based on aftersh ocks, tsunam i run-up h eigh t of 13 m  on Adak and U nim ak Islands, AK
S urface rupture offsh ore (?)
181-km -long bilateral rupture, tsunam i run-up h eigh ts up to 42 m  on U nim ak Island, AK
300-km -long rupture length  based on aftersh ocks, m om ent release concentrated in th e east
S urface rupture unknow n
F aults listed are inferred to be involved based on uplift patterns distributed over 1,500 km , m ax uplift 14.4 m

N am ed seism ic zones

T h e age of th e latest fault rupture is indicated by color on th e m ap.  T h e colors
are based on th e U .S . Geological S urvey N ational F ault and F old database.
DGGS  h as m odified th e color sch em e to include black lines th at indicate pre-
Q uaternary faults (th in) and faults w ith  questionable or suspected Q uaternary
m ovem ent (th ick).  T h e dates and locations of h istorical earth quakes are sh ow n
on th e inset m ap below  and additional inform ation for som e of th ese
earth quakes is contained in T able 1. Identification of latest Pleistocene and
Holocene fault m ovem ent is prim arily based on displacem ent of w idespread
deposits left by th e latest W isconsin glacial advance, w h ich  reach ed its
m axim um  extent around 15,000 years ago.

T h is pdf is a printable m ap th at accom panies th e report and digital data
(sh apefile) associated w ith  th is publication. Additional fault and fold
param eters for each  structure are contained in th e attribute table associated
w ith  th e sh apefile. T h ese param eters include fault nam e, slip rate, slip sense,
dip direction, m apped scale, and m apping certainty (w ell constrained,
m oderately constrained, or inferred). As detailed investigations are undertaken
along individual faults, significantly younger age of m ovem ent th an sh ow n on
th e current m ap m ay be determ ined.

Age of m ost recent surface deform ation
Historical,

Latest Pleistocene and Holocene,

Latest Q uaternary,

Mid-Q uaternary,

Q uaternary,

Class B

Pre-Q uaternary

Earth quakes - Magnitude
1980 - 2011, M>3, depth  <30 km

!( 3.0 - 3.9

!( 4.0 - 4.9

!( 5.0 - 5.9

!( 6.0 - 6.9

!( ≥ 7.0

<150 yrs

<15,000 yrs

<130,000 yrs

<750,000 yrs

<1,600,000 yrs

Relative activity of Quaternary faults
Alaska is th e m ost seism ically active state in th e country. S ince 1900, Alaska h as
h ad an average of one M8+ (m agnitude 8 or greater) earth quake every 13 years, one
M7–8 earth quake every year, and five M6–7 earth quakes per year, representing
11% of earth quake occurrence w orldw ide (Alaska Earth quake Inform ation Center,
2012). Prim ary h azards associated w ith  earth quakes include strong ground m otion,
surface fault rupture, and dram atic uplift and subsidence. S econdary h azards
include seism ically induced liquefaction, landslides, rockfall, lateral spread, and
tsunam i, am ong oth ers.

Q uaternary deform ation in Alaska is th e result of oblique subduction of th e Pacific
plate and Y akutat m icroplate beneath  th e N orth  Am erican plate at a rate of ~5.5
cm /yr. T h is deform ation is distributed over 900 km  into interior Alaska. T h e
Alaska–Aleutian subduction zone along th e state’s south ern m argin is th e m ost
active seism ic feature in th e state and h as generated m ultiple great h istoric
earth quakes including th e 1938 M8.3 Alaska Peninsula earth quake, 1946 M7.8
U nim ak earth quake, 1957 M8.6 F ox Islands earth quake, 1964 M9.2 Good F riday
earth quake, and 1965 M8.7 R at Islands earth quake (Joh nson and S atake, 1994;
Joh nson and oth ers, 1994; Plafker, 1969; Ch ristensen and Beck, 1994; Beck and
Ch ristensen, 1991). T h e Ch ugach –S aint Elias fold and th rust belt extends
east–w est along th e Ch ugach  Mountains and north ern Gulf of Alaska. T h e 1899
Y akutat Bay earth quakes occurred along th e eastern part of th is system  and
included th ree sh ocks: M8.1, M8.2, and M7.4 (T arr and Martin, 1912; Plafker and
T h atch er, 2008). In th e south eastern part of th e state, th e F airw eath er fault
extends over 1,000 km  along th e continental m argin and h as generated th ree large
strike-slip earth quakes during th e last century including th e 1949 M8.1 Q ueen
Ch arlotte, th e 1972 M7.3 S itka, th e 1958 M7.9 Lituya Bay, and th e 2013 M7.5 Craig
earth quakes (S ykes, 1971; Page, 1973; T och er, 1960). T o th e north , th e Denali fault
extends along th e south ern m argin of th e Alaska R ange in south -central Alaska and
w as th e source of th e 2002 M7.9 earth quake, one of th e seven largest continental
strike-slip earth quakes w orldw ide over th e last century (Eberh art-Ph illips and
oth ers, 2003; Haeussler and oth ers, 2004; S ch w artz, 2006).

T h e interior of Alaska north  of th e Alaska R ange is an area of diffuse seism icity and
few  m apped surface faults. A north -directed com ponent of com pression related to
th e curvature of th e Denali fault is accom m odated along th e N orth ern F ooth ills fold
and th rust belt (Bem is and oth ers, 2012), w h ich  extends over 500 km  along th e
north ern side of th e Alaska R ange. T h is system  h as generated m ultiple m oderate
m agnitude earth quakes, alth ough  th e locations of th ese events are poorly
constrained (R uppert and oth ers, 2008). Paleoseism ic data suggest th is system  is
capable of generating earth quakes w ith  large displacem ents (Carver and oth ers,
2008; 2010). In th e F airbanks area, seism ic zones defined by clusters of seism icity
h ave been th e source of m ultiple m oderate to large m agnitude earth quakes, th e
largest of w h ich  w as th e 1937 M7.3 earth quake centered in th e S alch a seism ic zone
(R uppert and oth ers, 2008; W ickens and Hodgson, 1967).

T h e h igh  rate of large earth quakes, distribution of Q uaternary active faults, and
distributed seism icity th rough out th e state illustrate w idespread earth quake
h azards and th e likely existence of additional undiscovered or unstudied
Q uaternary structures.  Alaska’s rugged terrain, extensive forests, and youth ful
glacially scoured surficial geology h ave presented ch allenges in th e study of active
faults and folds.  T h us, th e m ajority of Q uaternary structures in Alaska rem ain
poorly ch aracterized.  Particularly relevant to seism ic h azards assessm ent,
inform ation on th e location, style of deform ation, and slip rates for m ost faults is
generally lacking, and few  site-specific paleoseism ic studies h ave been conducted.
U tilization of increasingly available lidar and oth er h igh -resolution im agery in
future m apping and paleoseism ic studies w ill likely contribute to th e discovery of
previously unknow n active Q uaternary structures and a better understanding of
seism ic h azards in Alaska.

Overview of Quaternary faults in Alaska

Map sh ow ing distribution of uplift and subsidence in south -central Alaska during th e
1964 earth quake. Modified from  Plafker, 1969.

Dam age along F outh  Avenue near C S treet in Anch orage
caused by an earth quake-induced landslide during th e 1964
Good F riday earth quake. Ph oto Credit: J.K. McGregor and C.
Abston, U .S . Geological S urvey.

Ph otograph  of seafloor (w h ite platform ) uplifted during th e 1964
earth quake, Cape Cleare, Montague Island, Prince W illiam
S ound.  Ph oto Credit: G. Plafker, U .S . Geological S urvey

T race of th e 2002 Denali fault rupture in th e vicinity of
Ch istoch ina Glacier. Ph oto credit: R ich  Koeh ler, Alaska
Division of Geological & Geoph ysical S urveys.

T race of th e 2002 Denali fault rupture along th e north ern
m argin of Canw ell Glacier. Ph oto credit: Peter Haeussler,
U .S . Geological S urvey.

Cartograph y by: Jam es R . W eakland, GIS P
S ch em atic cross section of th e T urnagain Heigh ts landslide sh ow ing grabens and rotated blocks. Hansen, 1965.

Secondary effects: The Turnagain Heights landslide triggered by the 1964 earthquake

Aerial ph otograph . Dark sh adow s parallel to th e coast are
fissures and grabens associated w ith  th e slide. T h e slide w as
8,500 feet long and low ered an approxim ately 130 acre area
by an average of 35 feet. S eventy-five h om es w ere destroyed.
Ph oto from  DGGS  arch ives.

Dem olish ed h ouses w ith in a graben associated w ith  th e
T urnagain landslide. N ote back-tilted trees. Ph oto from
DGGS  arch ives.
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The State of Alaska makes no express or implied warranties (including warranties for
merchantability and fitness) with respect to the character, functions, or capabilities of the
electronic data or products or their appropriateness for any user's purposes. In no event will the
State of Alaska be liable for any incidental, indirect, special, consequential, or other damages
suffered by the user or any other person or entity whether from the use of the electronic services or
products, or any failure thereof or otherwise. In no event will the State of Alaska's liability to the
Requestor or anyone else exceed the fee paid for the electronic service or product.
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