48°30°

48°

47°30°

47°

122°30°

122° 121°30°

46°50’

) \ ) ) 1
Ce \\ R
O¢ ® ,gack A’/}
C» N\ W 0¥ . Smuggler
AR v AL
%, N\ e
5, \\ s endall
Wg Mount Baker
BIRTTTSIH COLUMIBLA 2 1
® /l A" BELLINGHAM o0
-~
— =" SAN JUAN
-~ o
[ &
\\ o 4 3 WIHATCOMI b %
\\ S . SKAGIT
O 8 O
° O
[ ]
VANCOUVER \ U o &2 L 3 ° PuGET SOUND LIDAR DATA SOURCES
-ISLAND \ . . °© s 2006 USGS North Puget Sound survey
\ O . Lagit RV A 0@~ 7 2000-2007 Puget Sound Lidar Consortium
. -
VICTORIA \ © 2 L85 S 2002-2003 NASA/USGS survey
o\ . °? 3 2006 Snohomish County survey
© 8 2003 King County
b / ° Py (e} o Q
/ : : B
/ Q
/ © g L o ¢ . LakeCreek
[}
oA/ s o Whitman Bench
CANAL Rocky Poirft 4 3 e 2o '
— 7 S A. o o Vo
~—— “ e y JTvish  River o @ &
° o
STRAIT OF JUAN DE FUCA 5 ISLAND , % r
o A o
O
. .
Lake Creek- v
2t Boundary Creek ™ o SNOHOMISH A
L >
20 EVERETT
I << ® °
[ ] Y > A
o k2 P j 0 C_;
L ] C & )
-r( o X3 e © (g
= (e} ]
y e CILAILILAM ‘PO% & £ >
= = Skykomis,
) JEFFERSON ) ) LR O
10 |Area of InsetMap3 - 9 __Cottage Lake | m
N L} % ? |
Ui, < OG- © 8
g : Dosewallzy, £ /((//gh\‘ @) A & 4 OO 4' ) <§—T
S | KITSAP ) | =
c \\%’ : “Labush %, £ ® [ 28 LS (¢ : Q
o e v R |
= I . Bainbyi SEATTLE P, ! m
| (] n ) o X
i y O ¢ & ; Q 9 4 ? ; i o
! A o ° Vasa Park -
& i - o 58 gL 5
A 3
: o 5 ’ X o 5 7. :
I | Watermdn Pt P
Saddle MtnA & : /
Price Lake | \ a7 L o
© d N
- T j‘? (2N
F . .d .~ © D
¢ Crsk ™ ! SunsetBeach = 4 [ 017, s
AR i\ [
Rver 7/ 1 & Catfish'Lake g !
o} |
4 %i‘ommm"“—-——-——----—--——-——-—v ———————— o= 3 ST
2 MASON £ :
@]
. EXPLANATION
v Paleoseismic trench (see text
7 and Table 2 for references)
- S 3 ° Paleoseismic coastal study site:
\\v o OL%MP > e Bucknam, 1999
. " v Sherrod 1998, 2001:
g / oy 0 - s 4 Uplifted site
g ¥ *N 4 Subsided site
7 o v @ LiDAR-identified topo ra(!)hic features:
~ o Sl N\ 2 Fault scarp (field checked)
7 S - %, 4 Possible fault scarp
GR QYS/’(‘@// S orf,,@ 9"% Earthquakes 1970-present, Pacific {oporaplie heameie
= L Q”e,, "",al, Northwest Seismic Network (PNSN) 2
HARBOR 2 5 % < Depth035km () O o © Mount Rainier
20 Miles THURSTON Magnitude 50 40 3.0 2 " (‘
1 1:600,000 | 1 = 1 NO\OA A A

Mar 1: PaLeoseismic Stupies IN Pucer LowLAND



48°30°

48°

47°30’

47°

123°30’

123°

122°30' 122° 121°30’
| N I ! ! "R
N
C’éo \
¢C> \\ ! N o\‘SQCk Lo,
(7 > NO -
d}«? N\ T W
(7[ \\\
%< \\\ o
BRITISH COLUMBIA j N : $ Mount Baker
! \ BELLINGHAM ?
-~ a
/// N \
//
~ o
f\ :
K THLAX
\ ° SAN JUAN NS TCOM ExpLANATION
© @0 Deformation observed in seismic
\ & SKAGHT reflection data:
\ & ¢ Johnson and others, 2001¢
\ ) £ o ¢ Johnson and others, 1996
| VANCOUVER \ o ¢ Johnson and others, 1999
ISLAND \ O ) Pratt and others, 1997
N sk AQ . ¢ Johnson and others, 2004d
ViCcTORIA \ £ 4]l
°N\ o o —— Lidar-identified fault scarp
//\ ¢ Paleoseismic trench (see text
OE fUCA// I | l = © o5 and Table 2 for references)
JuAN D O// Y ] ad .
'[RA‘T OF DA /// | itgf( 'j X o
/ N /)
: CANA; 7 P 73 e
- . o 9}
‘r—e] ’0° ° JMish  River o® 5
J | I[S]L o)
N
a
; o
g ‘ SNOHOMIISH
gz e}
LR, _= o)
i
< A1
B e}
o~ : EQ? RETT /|
VARG Q)
o ¥ a5 @o ¥ 7
| & o
o (&
;4{ CLALLAM A of d
! = | ky .
1 JEFFERSON QN A DA R 16.
=7 B e — e e — = e — = Y e e = = S Ol = = = = NN e, e e e e e e e R e = e
20 | Area of Inset Map 4 K o : m
S : z s = (¢] : 8 LiaiN
g 4 | (:) 0 J Y
) J"\‘N\ : | >
> O \Q“ | o : Z
N
e M=
§ |
~ | 48
S | do
| O
|
(77) [ :
|
£ | O f/Jl}
! / EF 1
: 7 Ced,,. .. C: ) @}
' d :’ v' > | e}
P
» = T ;
| i Seismic SURVEY LoCATIONS KEY
: Brocher and others, 2003
: o Luetgert and others, 1993;
e il ot e R O N O alat t (- o Miller and others, 1997
MLA Green Pratt and others, 1997
S©N B_rocher and others, 2001;
Earthquakes 1970-present, Pacific Fisher and others, 1939
Northwest Seismic Network (PNSN) Johnson and others, 1999
Depth 0-35 km o Johnson and others, 2004d
M / itud C0> 4?] 320 “ e 0 Pape, written comm., 2008
LS s B ) &) Sherrod and others, 2007;
L % Rohwer, 1994
& ‘ Carp, Brocher and others, 2000b
5 % Cuellar, 1994
o £ SR Pratt, written comm., 2008
@? Stephenson and others, 2006
3 Stephenson, written comm., 2008
Wy, 7 Liberty and Pratt, 2007
GRAY] Z <2, Liberty and others, 2008
HARB e \ © Mount Rainier
g o o
20 Miles = (‘
! T600000 1 20Km " P T 4 —

46°50’

Mapr 2: Seismic Survey LocaTions IN Pucer LowLANnD




123°15’ 123° 122°30’ 122°
47°50 T T r :
L. Y- SNOHOMISE
h—\»»\\< \ v Cottage Lake
e ‘e QLtiZC'ene/?\ (7 p
s " \__ NGB "
Dosewallip, X 3
V\\m/h\’? 3
- //\'M/“\flleabl\/lsb » O\'\\
WJJJ‘//N b LJ\L
e
N
, o JEFFERSON
J
MASON
. o
4 O
47°30' 5 ° sy
CSaddiefanl | v, s
o~ Pricg’La A
\ y ; o \;;
s ¢
22 o 7 ~ %
— _Sunset Bea
?/u/% & {//
) F5 =y 17
Frigid Cree ~ VLY
-§ : stfisvLake ;
fl d ‘!', / ?v \2/ / f = = 10dl\gles,
47019 ) 7 ACOMA 7 ragoon  0Kmy
InseT maP 3: PaLeoseismic STupies IN SEATTLE/TAcomA REGioN
ExpLANATION PUGET SOUND LIDAR DATA SOURCES: SHORELINE UPLIFT
Paleoseismic coastal study site: 2000-2007 Puget Sound Lidar Consortium Egbb
® Bucknam, 1999 2006 Snohomish County survey EI 7.
Sherrod 1998, 2001: 2003 King County data 5§  LDAR:modeled
A " Uplifted site =1 5 S AD 860 Seatt
. . ° rn tt
Subsided site Earthquakes 1970-present, Pacific & Fz::ultgearthquak(l:a °
Paleoseismic trench (See text Northwest Seismic Network (PNSN) ; .
w and Table 2 for references) Depth0-35km () O o E’I 3 ‘2'})"0“5')'9””" Harding,
LiDAR-identified topo?(ra(!)hic features: Magnitude 50 40 3.0 s Ny
Fault scarp (field checked)
Possible fault scarp
Topographic lineament
123°15’ 123° 122°30’
47°50’ I 3 ™~ T
¢ Paleoseismic trench (see text

and Table 2 for references)

LiDAR-identified topo?(rac!)hic features:
Fault scarp (field checked)
Possible fault scarp

47°30’

47°19’

Topographic lineament

f i
j 10 Km
' d4

S 2 i

Seismic Survey LocaTions Key
Pratt and others, 1997

Brocher and others;2001;
Fisher and others, 1999

Luetgert and others, 1993;
Miller and others, 1997
Brocher and others, 2000b
Johnson and others, 1999
Johnson and others, 2004¢
Pape, written'comm., 2008;

ExpLANATION

Deformation observed in seismic
reflection data:
9 Johnson and others, 1999
Pratt and others, 1997
¢ Johnson and others, 2004c

INnseT MAP 4: Seismic SURVEY LocATIONS

IN SEATTLE/TAcOMA REGION

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Depth 0-35km () O o
Magnitude 50 40 30

Sherrod and others, 2008
Rohwer, 1994

Cuellar, 1994
Pratt, written comm., 2008

Stephenson and others, 2006
Stephenson, written comm., 2008
Liberty and Pratt, 2007

Liberty and others, 2008




123°30’

THickNEsS oF UNconsoLIDATED QUATERNARY
DeposiTs

Thickness in feet inferred from oil, coal, or

gas well, or marine seismic reflection shot

point data (well locations and contour lines
modified from Jones, 1996)

e 100
@ 300
@ 600

© 900

Well or 01200

ismi Thickness
73;2’,’}{,5,:’"” 21500 contour lines

©1800
2100 ————
2400
©2700
©3000
€3300
©3600

‘r  Area of mapped bedrock outcrop,
é&" ~ modfied from Jones (1996).

Color-shaded relief of generalized
bedrock surface beneath Quaternary
deposits. Color represents deposit
thickness (depth to bedrock), as

rom well and shot data.

.

EVERETT

) % Yoo @ - )
RS &

" .
A ‘l;‘;" e 4

| .,ﬂ\"\'{/ »TAcomégAsM
R

I v_‘-.
}' -

it

w A | . ': L
_‘¢ ; \ PN Ny Il‘;‘?‘\‘
' -~
'n@?;‘ - Amﬁ",i:f i}-",}n;'ﬁ'v
(3 )

;
3

\




123°15° 123° 122°30° 122°
47°50° p ——

47°30

) £ ¢

INSeT mAP 6: THickNESS oF UnconsoLIDATED QUATERNARY DEePosiTs IN SEATTLE/TAcomA REGION

47°19’

THickness oF UNcONSOLIDATED QUATERNARY
DeposiTs

. . . . ——— Lidar-identified fault scarp
Thickness in feet inferred from oil, coal, or Area of mapped bedrock outcrop,
gas well, or marine seismic reflection shot modfied from Jones (1996).

point data (well locations and contour lines
modified from Jones, 1996)

e 100
@ 300
@ 600

@ 900
Well or 01200~ Th:
seismic shot Thickness

locations ©1500 contour lines
1800
2100
2400
2700
3000
3300
3600

¢ Paleoseismic trench

- Color-shaded relief of generalized

us bedrock surface beneath Quaternary
deposits. Color represents deposit
thickness (dePth to bedrock), as
extrapolated from well and shot data.




123°30’
49°

 BRITISH COL

A
A

| Y

121°30°

D
t}ﬁ T
. il 4 e

cocococco Aeromagnetic lineament along

ExPLANATION

South Whidbey Island Fault Zone
(Sherrod and others, 2008)

++++++++++ Locations of sharp magnetic contrasts,

estimated from magnetic anomalies

— LiDAR-identified fault scarps

X Paleoseismic trench

I

48°

47°30

47

46°50°

o+ L
_ g

VICTORIAG N

Eﬁrthqua es 1970-present, Pacific
Northwest Seismic Network (PNSN)

HARBOR 7 2 AL B e N o B Depth 0-35km |, o
- = 20 Miles v % Magnitude 50 4.0 3.0
| 1:600.000 20 K,m\A/ | THUIRST@N & : ey [

Mapr 7: AERoMAGNETIC ANOMALIES IN PuGeT LowLAND

Magnetic Anomaly (nT)
Blakely and others, 1999




123°30° 123° 122°30° 122° 121°30°
> T

49° T \\ . })}\\}J‘ ;

N

N

BRITISH COLUNIREA
1 |

48°30' 1™

ExPLANATION

S Sy LiDAR-identified fault scarps
\_\ WS, Nt P Sy . e v¢ Paleoseismic trench

‘SN@H@MUIS ~ | Earthquakes 1970-present, Pacific

o W E \ Northwest Seismic Network (PNSN)

WMEES NS \ Depth 0-35km| .
Magnitude 50 40 30

T —a—

™ b -

47°30'1
e
GRA h Residual Magnetic
HARRBOIR T : Anomaly (nT)
? ' LN e | Blakely and others, 1399
' : = 8 N ST < akely and others,
—— 20 Miles a D) \ \ /7/ (
o —mmmm—— 0 Km | THURSTON & o \k

Mar 8: ResipuaL AEROMAGNETIC ANOMALIES IN PuGeT LowLAND



123°15° 123°

47°50’
Ay .
% Y
\
=
L +
.
r/ A
$+
N f
o
-
.
’
.
47°30’ #
&
+
X
2 4
.
“ \
+ +
- + o B —
% iy
#+
T
+ +
47°19’
ExPLANATION

cocmoooco Aeromagnetic lineament along
South Whidbey Island Fault Zone
(Sherrod and others, 2008)

wweee LOGations of sharp magnetic contrasts,
estimated from magnetic anomalies

- LiDAR-identified fault scarps
X Paleoseismic trench

123°15’

47°50°

122°30°

L %
3 3 @;ja_ ff_ #‘"’4‘ “J
s W ==
%‘:Jr j+
L SN TV I U

M ¥
Q + 4
O
® + 4+
-
-l
it éh +
2 T
4 ks t 4
£ } kN N, e o "
-!t; ++ o *#;- b
—> +
=3 a
~
> = 4 v+
. ¢_ ¥+ -
# p + 58 S 1 -

271.9
139.8
77.9

Inser MaP 9: AEROMAGNETIC ANOMALIES
IN SEATTLE/TAcOMA REGION

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Depth 0-35 km -

+

Magnitude 50 40 30

122°30°

335 -
-5.0
-41.7
-19.5
-118.4
-149.1
-175.3
-198.0
-216.9
-235.9
-262.0
-311.9

Magnetic Anomaly (nT)
Blakely and others, 1999

122°

-

oA :

N \ : . ®)

u - ‘y'q,'l N \ Q—_’-
foia. '&.\ N

@-; A

-

ExpLANATION

— LiDAR-identified fault scarps
X Paleoseismic trench

Inser Map 10: ResipuaL AEROMAGNETIC ANOMALIES
IN SEATTLE/TACcOMA REGION

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Depth 0-35 km o

+

Magnitude 50 40 30

Residual Magnetic
Anomaly (nT)
Blakely and others, 1999




~-—
&5~
A-//

%/

48°30' 1

48°

47°30°

ExpLANATION

¢ Locations of sharp gravity contrasts, |
estimated from gravity anomalies

A Station location
=== LiDAR-identified fault scarps
< Paleoseismic trench

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Depth 0-35 km +

>

Magnitude 50 40 30

<>‘<><>‘A/ v

JUAN

S A
® : ;
B 6 OO0 © 0 Q04

ed .
e . *

v OV

NOIBIOMIISIE ~ ~

O A

% 5

TR,
se
Ty

»’c
7
-

—— e ——

»

o
TS AU ©
K3 -9,

23.0
10.4
29
-2.6
-6.6
-9.9
-13.3
-16.7
-19.7
-22.8
-26.4
-30.9
-37.1
-45.6

Isostatic Residual
Gravity (mGal)

Finn and others, 1991

A
R
NSNS N\ <




123°15’

47°50

47°30’

47°19’

123°

2

—— 10 Miles

105{9 <>|A el

122°30°
T

dQA B’ &

e
1 S ™
% g

>

Q>

O
‘cmg

122°
3

A

A

ad

A
A
'
A
A
2
&

>ry
bed

P T 8

INSET MAP 12: IsosTATic RESIDUAL GRAVITY ANOMALIES

ExpLANATION

 Locations of sharp gravity contrasts,
estimated from gravity anomalies

A Station location
LiDAR-identified fault scarps
< Paleoseismic trench

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Magnitude 50 40 30

IN SEATTLE/TACOMA REGION

38.8
23.0
10.4
29
-2.6
-6.6
-9.9
-13.3
-16.7
-19.7
-22.8
-26.4
-30.9
-31.1
-45.6

Isostatic Residual
Gravity (mGal)
Finn and others, 1991




121°30°

49° *
Y . e N

STeee et gl
¢ . o O
e—=Smuggler S, o

* *
L e e |

>

o R -
5 *%e o
”’. = =) Ye o
s E W W
Ny ol >
. A e ¥ o &9
SR 2 , ! : "Q/V,/Qﬁﬁf * J =
SIPHATCOM 3\ s WSer 15 o
~ O 7 3 s, ExpLANATION
SIKAGIT *.

’, ¥ Paleoseismic trench (see text
¥ and Table 2 for references)

Paleoseismic coastal
Sherrod 1998, 2001:
I Uplifted site
Subsided site

——— LiDAR-identified fault scarp

48°30’

)
IR
&

T
FKE el
90y, 1, N
Sy
48
18
3.6
2.0
1.1
0.5
0.0
L4 031
R | -0.6
Sale® : v -0.9
Earthquakes 1970-present, Pacific, | -1.2
Northwest Seismic Network (PNéN) : -16
Depth 0-35 km O O »0 : PN 4 -2.1
Magnitude = 50 40 30 | |o° ﬁg
SR #'Or‘ ‘ 'K
o 00
o Residual Magnetic
ol Anomaly (nT)
, Blakely and others, 1999
47°30 '_‘ :;C? .

*
00’

—— e ———

(QUATERNARY FAULT TRACES

«==s» Holocene-active faults documented by
paleoseismic studies

e e (Quaternary-active faults
(Holocene activity unknown or uncertain)

== _Seismic profile-identified fault,
possibly Quaternary-active
L | Sources for fault trace locations (also see Tabhle 1):
"USGS Quatermary Fault Database
2Sherrod, 2001
3Brocher and others, 2001
*Johnson and others, 2004c
5Sherrod and others, 2008

Locations of sharp gravity contrasts,
estimated from gravity anomalies
Aeromagnetic lineament along
South Whidbey Island Fault Zone °°°°°®°°°
(Sherrod and others, 2008)

Contour lines denote thickness of
unconsolidated Puget Sound basin deposits
(Jones, 1996)

SR

& p

D

[ "'@ -y

2 -::‘:Q 3

'&x';f‘ < ¥
1l H'im,'jik{‘Sk,

Deformaltion interpreltefd on XX ),;?_\ sH%ugerud andd o’?]hers,22[?0075; Barnett, 2007,
seismic lines to result from motion . R - S o} arnett and others,
on Quaternary fault systems , 3 o Sea 8 ==l g 2 M "Kelsey and others, 2004
Johnson and others, 2001b ——_ — ) | MRS » b
Z Johnsoh and others, 1996 |-o— =% L SR EEN o8 1S 1600000 204me . Qo00,',o o MASEXS

o Johnson and others, 1999 |IMJAP 13: SUMMARY oF SHALLOow FAauLT DerormATION DATA AND QUATERNARY FAuLT TRACES IN
¢ Pratt and others, 1997 Pucer Lowtanp, DrAPED ovER ResiDUAL AEROMAGNETIC ANOMALIES

$ Johnson and others, 2004c




47°30°

47°19’

* JEFFERSON )

N gor P T //'
- ¢..‘ 7

=

Ly
®! (S

; gse
NSO
B R
EALRLE/FAULT 4

N
2
AN

* LS

LACOMA 1, 1400000
’ _—

.

L N

Inser Mapr 14: SummARy oF SHALLow FAauLT DerormATION DATA AND QUATERNARY

FauLt TRACES IN SEATTLE/TAcoMA ReGioN, DRAPED oVER RESIDUAL AEROMAGNETIC ANOMALIES

ExPLANATION

Paleoseismic trench (see text
and Table 2 for references) *

Paleoseismic coastal
Sherrod 1998, 2001:

Uplifted site

Subsided site
LiDAR-identified fault scarp
Locations of sharp gravity contrasts,
estimated from gravity anomalies
Aeromagnetic lineament along
South Whidbey Island Fault Zone °°°°®°°°°
(Sherrod and others, 2008)

Contour lines denote thickness of
unconsolidated Puget Sound basin deposits
(Jones, 1996)

Deformation interpreted on
seismic lines to result from motion
on Quaternary fault systems

O Johnson and others, 1999
Pratt and others, 1997
O Johnson and others, 2004c

<>

Earthquakes 1970-present, Pacific
Northwest Seismic Network (PNSN)

Depth0-35km ) O o
Magnitude 50 40 30

(QUATERNARY FAULT TRACES

ea==» Holocene-active faults documented by
paleoseismic studies

e = (uaternary-active faults
(Holocene activity unknown or uncertain)

Sources for fault trace locations (also see Table 1):

'USGS Quatermary Fault Database
ZBrocher and others, 2001
3Johnson and others, 2004c
“Sherrod, and others, 2008

Kelsey and others, 2004

18
3.6
20
1.1
0.5
0.0
-0.3
-0.6
-0.9
-1.2
-1.6
-2.1
-2.8
-4.2
-1.1

Residual Magnetic
Anomaly (nT)
Blakely and others, 1999




	MAP 1: PALEOSEISMIC STUDIES IN PUGET LOWLAND
	MAP 2: SEISMIC SURVEY LOCATIONS IN PUGET LOWLAND
	INSET MAP 3: PALEOSEISMIC STUDIES IN SEATTLE/TACOMA REGION
	INSET MAP 4: SEISMIC SURVEY LOCATIONSIN SEATTLE/TACOMA REGION
	MAP 5: THICKNESS OF UNCONSOLIDATED QUATERNARY DEPOSITS IN PUGET LOWLAND
	INSET MAP 6: THICKNESS OF UNCONSOLIDATED QUATERNARY DEPOSITS IN SEATTLE/TACOMA REGION
	MAP 7: AEROMAGNETIC ANOMALIES IN PUGET LOWLAND
	MAP 8: RESIDUAL AEROMAGNETIC ANOMALIES IN PUGET LOWLAND
	INSET MAP 9: AEROMAGNETIC ANOMALIESIN SEATTLE/TACOMA REGION
	INSET MAP 10: RESIDUAL AEROMAGNETIC ANOMALIESIN SEATTLE/TACOMA REGION
	MAP 11: ISOSTATIC RESIDUAL GRAVITY ANOMALIES IN PUGET LOWLAND
	INSET MAP 12: ISOSTATIC RESIDUAL GRAVITY ANOMALIESIN SEATTLE/TACOMA REGION
	MAP 13: SUMMARY OF SHALLOW FAULT DEFORMATION DATA AND QUATERNARY FAULT TRACES INPUGET LOWLAND, DRAPED OVER RESIDUAL AEROMAGNETIC ANOMALIES
	INSET MAP 14: SUMMARY OF SHALLOW FAULT DEFORMATION DATA AND QUATERNARYFAULT TRACES IN SEATTLE/TACOMA REGION, DRAPED OVER RESIDUAL AEROMAGNETIC ANOMALIES

