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| International
- Seismological

- Seattle, University of Washington Campus: ~ Centre
=" " Latitude: LT° 39.3" N
Longitude: 1220 18‘5*" W
Elevation: 30ﬂm
Underground : vompact glacial till

instrumental constants (Sprangether seismosraphs ) :

Tl 4 2 £ vV
il

@iled- 186 '« 123000
et alisd 933 10 2000
Hey Vo2 )2 ol 2200
N-S5 8.5 8.6 .00 3500 (2200; Jan 1-Apr 7,
Nov 2<Dec 31)
ES 7.9 7.9 .00 3200 (2000; Jan 1-Apr 7,
Nov 2-Dec 31)

Symbols:

~»~ % Local shock
C Compression
2 Dilatation
: An exceptionally prominent. impulse

Ground movement :

up

down

to north
to east

u

d

N

E

NE to northeast
etc.

All times G.M.T.
%

During 1951 312 earthquakes were recorded at
t'# University of liashington Seismopraphic Station.
Tiirty-three of these shocks were local (distance
less than two degrees).
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g 5 : : Centre
& of distant earthquakes is recoreded a:-most ex

~=lusively on vertical componenv seismogramns. The first
impuls? on seismograms of horizontal components is seldom
the initial P impulse, but an impulse connected with the
Mohorovi?ic Discontinuity which follows 5-6 seconds later.

During the winter season (October to April) microseis
mic activity at Seattle is normally so intense that the
magnification of the long-period instruments must be reduct
The microseismic interference seems to be connected with t}
geologic structure in the Seattle area. Casual observatior
of relative microseismic intensities at many points in the
Puget Basin during gravimetric field surveys indicate the
ground movements caused by microseisms are much greater
4L Seattle than elsewhere in the Basin.
| The readings in this bulletin are given in principal-
1y the same manner as in our previous bulletins. Times
for named and exceptionally prominent impulses are given
%p a single, "Time" column. Supplementary readings are
. Jen in the "Remarks" colum. In this bulletin the true
imitial ground movements of all well-recorded impulses are
presented. The information follows the times of the im~
pulses and is denoted by u (up), d (down), W (to west),
etc-

The mechanism of certain sarthgualkes zeame £~ he mul-~
tiple in some fashion. This would, at any rate, explaiun
the presence of certain strong anomalous impulises, or the
repetition of impulse rroups, on certain seismograms. Time
for impulses possibly resulting from a nultiple earthquake
mechanism are noted in the readings by subscripts to im-

pulse symbols.
Earthquakes with epicentral distances of less than two

degrees are marked with an asterisk. OSince the three auxi-

liary stations at Longmire, Olympia, and Neah Bay are not
yet in operations, precise triangulation of epicenters of

local shocks was impossible. lHowever, it was possible, in
many cases, to give distance, epicentral location, and
bairoximate time of origin (Table 1, p. ) o

* The principal areas of local activity during 1751 were
the San Juan Islands, Whidby Island, Chelan, and the Duvall

Mt. S1 area
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Centre

Phase Time Remarks
Jan O1
ipP 20 29 24D NE2957 1 J0XQ; - I
1 30 u i 3020, 1 3026, i 3038
| 36 u Streng microseisms
ipP 50 u No suriace waves
isP 30 Ok h ahout. 100
USCGS: 185, 169E; H:201620
Jan 03
aL, 12l Very strong microselsms
- uSCGS: 18N, 106W; H:122131
*Jan Ok
i 15 432D About 47.7N, 120,54
1 14 H:134249
i 15 Distance about 1.2 dg.
13 28 Felt in Chelan
i 30
el 5 32
i 35
Jan 05
iP 01 O< 00D e 0206, o Q0218
ep? 29 Strong microseisms
egP L6 No surface waves
iPcP 03 02 n about 130
egPcP Ly USCGS: 7N, 81W; H:005240;
eScS 7 85T h:100
Jan 06
"5 05 30 220 130k d 3126, 48152,
i 25 d 1 S15Y. T 3304, A 3208,
1 30 u $ 3236, X 3308, X INT,
i v .d i 3624, 1 3636, e 4420,
| ipP 31 16 d e u4440
: ﬁ" isP 39 Strong microseisms
ipPP 35 09 No surfaﬂe waves
igPP 31 USCGS: 363N, 70%E; H:051719;
iPPP 36 02 h 250

isPPP 37 18
- I..Q.! }LS II. ':} .21«[-
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i

& (Continued)

Date &
Pha?ﬂ Time Remarks
eSKKS 50
eS 41 20
eSP h2 22
aFrs og
eSPP 43 Tl
epS 29
a8S 84
92 45 05
é! 25
e PKKP 46 LO
eSS 47 40
Jan 06
iP 08 00 48D i 0052, 1 0056; i 0102,
~ ¢ 01 20 u ¢ 0107, -1 0113, o ORIl
e i 31 d e 0209, e 0228, e 0235,
iPe L8 e 0247, e 0254, e 0259,
{'Pp 02 50 e 0336, e 0341, e 0408,
e PPF 0L 00 ~ 0458 e 0907, e 1004,
aPeS 05 31 e 1050, e 1133, e 1236,
eS 08 20 Depth of focu 3 not over 7
eScS 10 39 USCGS: 7AN, €1W:; H:075131
eSS 11 03 h:100 '
aSSS 13 08
el 15
eR 29
*Jan 07
s(P) O 15 38 Weak local shock
a 43 Aftershock of Jan 047
iS 51
i 56
WA Jan 08
1 18 43 32D 1 4338, e LLOL, e LIL5
iPcP 48 d otrong microseisms
ipP o f g o n about 100
egP L, 09 USCGS: REN  1L0F« H182397¢



Pate &
“enase Time
Jan 08
"l 5 21 52
i 53
Jan 09
eP 16 09
iPzP 10
aPP 1 ¢
i PPP
Jan 10
eL 10 50
Jan 15
n ] o4 25
ipP 26
e > isP
Doy eSS 36
5 1) 5 21 22
ipP
e PP 24
e PPP
aS 28
Jan 22
1PKP1 . 1
1 PKP2
rdan 2
S’ e(P) 07 05

40D
19

06
08
13
22

26C7?
13
36
20

45C
22
03
28
19 E

L9D

59D

18
b Ak

International
Seismological

Centre
Remarks
Strong microseisms
USCGS: 55, 151E; H:213929

e 0913, i 0936, i 0950

Strong microseisms

USCGS: 81N, 122E: H: 160024

USCGS: 285, 1774W; H:101248
h:50

1250k, 1 25554 270
Ak
Strong microseisms

h about 190
USCGS: 15S, 167E; H:041214;
he: 150 |

172503, & 23194 1 23304
22339230 2349 A 2413
very strong microselsms
USCGS: 52N, 177W; H:211550;
h:60

1 3555. 1. .3602,:% 362k,

1 3656, e 3712, e 374,

e 3819

Strong microseisms

USCGS: 174S, 4L1E; H:121602

Strong microseisms
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R Date &
ey Phase Time
o Remarks
ePKP 05 08 45 e 0853, e
0946, e 1230
ePP 12 23 u o 121;7’ e 1330 £
otrong microseiesms
USCGS: Sandwich Island
SR H:044928
:P 07 20 LLC 1 211k, 1 2319, 472200
: gg cdl 1 2206, i 2220, 4 2226,
1 2257, e 2311 e 232
ef"g 07 ?0 56 e 2330, o 2411, e 21;32:
e(SS) 23 58 2.25005° 1 2507, 12593
iPcP 25 53 1 2541 ’
2 11 26 14 usoc:s 33N, 115 3/4W;
LN H:071701
", :(p) 05 03 i; USCGS: )Foreshnck (of Ja
29, 05): H:05020
i 04 08 : y
3 19
Jan 29
eP 05 45 16 e 4535, e 4608, i 4715
e(P*) 27 USCGS: 43N, 128W; H.054
e(Pg) 41
is L6 2L
i(s¥) 43
1(sg) L7 24
1L 38
*Ja.n 29
19 15 32 L4 Weak local shock
"y Jan 30
o2 1P 11 24 05D7? USCGS: 153N, 99W; H:111¢
el. 37 .4
Jan 30



“‘Date &
“~Fhase Tima
Feb 06
eP 06 11 15
1 38
Feb Q7
eP 03 .50 05C
ePcP 17 d
epP 31
esP i3
Febh 12
iP 733 18D
i 22 d, SE
1 32 10 d, E
a L 22 K
"  APcP 29
MW PP 33 1
s PPP 4 la
eS 38 44
8ScS L1l O4
eoS L2 50
el G417
Feb 13
el 06 31
Feb 13
iP Jie Of- 27D
1(P2) 30C
1. FPeP 36
1 (PcP2) 39
ipP 08 52
.~ AipPcP(pP2) b2 E
i(pPcP2) 08 %,
isPcP 09 06 W
i (gPcP2) 22 W
1 PP i
L em e 17 N0

e

| International
- Seismological
Centre

Romarks

USCGS: Off east coast of
Alaska Peninsula; H:060604

e 5011, e 5050, e 5116

e 5131

Strong microseisms

USCGS: Bondn Islands regiom;
H:033837; h:100

f 9152 1 3AL0S Se 3 Hbe

1 3159, 1 3216, e 3342,

a 4506

USCGS: 66N, 136E; H:172202

USCGS: Near southern coast
of Lower California;
H:061630

X O7hl, X U758,
10831, 40824,
e 1157, e 1735,
1 1809, e 1836_ g 193k,
e 2418, e 3428, e 3439,
e 3537, 63815, e 3920,
Multiple?

No surface waves

Depth of focus 270=300

USCGS: 15S, 175W; H:115550;
heDEN

i 0805,
i 0854,
317 59_



“x‘continued)

Jate &
Phase

iS

ek

Feb

Feb

Feb

#'eb

Feb

1S¢S
iPS
epS

13
iP

at
i(PP)
1PcP!
1S
el

14
eP

=
e

14
a(P)

a(S)

0
sl

15
e(P)

7
133
1pP
iaF
iPP
ipPP
isPpP

{ ¥ e URNEL

Time

12 17 Og SW
11 NE

27

18 03

26

2207 H9h
18 06 d
25
21 09
22 09
23

00 53 14
43
oh 27

10 oz(oy)
04 08

05 L0

LD &7 &

21 20 21D
el G
30

2h 22

“ao B |
e

Remarks

@tional
Seismological

Centre

L 481k - 1816, 18205
11848, 12911, -4 2928,
USCGS: 56N, 155§w~ H:221258

USCGS: 44N,

127W. H:005148

e 0213, o 0208

USCGS: Off coast of Colima,
Mexdco; H: 052020

Weak local shock

1 2034,
e 2209,
1 2445,
1 2607,
3 Rl .

1 .j-l-hm-v

12009, 1 @G,
1. 2416, 1. 2427,
o164 2628
1 2648, 1 2703,
1 /2(y 1 3116,
i D208, % 3340



(continued )

Date &

" Phase

Feb

eb

I8P

1SKS

iS

1PKKP

1SS

18SS

19
el

International
~ Seismological

Centre

T}me Remarks
21 26 32 L3300, ‘4 3329, 4 3346,
30 41 sy 5 JLOB 1 32558 4850,
Sl No surface waves
36 25 h about 200
55 47 USCGS: 178, 146E; H:210658
38 42 h:100
22 50 USCGS: 255, 117W; H:22115!
3 7 (T USCGS: 43N, 112W;: H:17100-
11 24 20 Weak local shock
2> N Distance not over 0.5 dg.
30
40
00 02 43 Strong microseisms
USCGS: Oregon coast foresho
H:000109
00 15" 13 strone microseisms

Oregon coast foreshock?

(2 08 05 Strong microseisms
USCGS: Oregon coast foresho:

H:020626

02 58 14C? e 5859, o 5948
59 29 Strong microseisms
03 00 20 USCGS: L44%N, 1293W: H:02564:



Date &

7 Pbase

t'eh

Mar

*Mar

~Mar

e

Mar

<3

er

o

Ol

05
iP

2
-

05

iPcP
epP
isP

aSKS
ePPS
eSS
el

10
iP
i(pP)
i(sP)
aPP
ePPP
eSKS
iS
eShk!
855

Time
Q4 18 03

18 54

11 29(30)

13 26 36C

Qb 23 51D
24 01

25
59

2 10 43
15 20
19 58
=g

18 120
50 d
11 08
13 48
L5230
20 39
21 06
51
2t 30

N
N

International
Seismological

Centre

Remarks

3trong rmicroseismg
SCGS: Orcgon coast aftersh
H:041634 :

Very strong microseisms

From NE? Horizontal componen:
very wesalk

Duvall arsa

Distance not over 0.5 dg.

1 2843, 1 2555

Very strong microseisms
USCGS: 29N, 128E; H:201145;
h:150

Strong microseisms
USCGS: 8S, 124L3E; H:194416

1 1028, i 1115, i 1139,
19 1) e (S o g, | 1238,
: S0 i - R | 120, 3 1630,
e 1720, 1 2123, e 2256,
e 2314, e 2350, o 2430,
e 2459, e 2631, e 3514-4;
e 3728

Multiple impulses

h about 150

USCGS: 153S, 1673E; H:215737.
h : 200 |



Date &
Yhase

“ SMar 13

iS
Mar 17

Mar 17
el

Mar 19
ePKr

Mar 19
3P
ePP

eS
o eL

Mar 23
1z

1(pP)
i(sP)
1SKS
eSP
eSS

Mar 24

e(pP)
isP
eSS

Time

14 58 08

U5 17

10 48

09 49 24D?

™A AN @~

v o1 220
38 54
L4 (15)

2

21 51 46D
23 1
52 18 W
27 u
L6 u
22 01 43 E
03 43
09 05

00 30 06D
1t 210
L8
31 09 d
LO 25

L 2

Y
- International
Seismological

Centre

Remarks

Weak local shock
USCGS ; 32N, 97E; H:042735

USCGS: Near east coast of

Mindanso, Philippine Isl .
H:091808 i il

e L9L0, e L9L6, e 5052
USCGS: 213S, 33E; H:092935

1 9129, 3739, 13745,
1 3805
USCGS: 57N, 160E; H:202855

2SI S 5993 4 "Eaya

1 5331, 1 5346, e 5449,

e 5505, e 5621, e 0203,

e 0240, e 0504

No surface waves

USCGS: 31S, 180; H:213854;
h:300

e 3103, e 3129, e 3143,

e LOLB, e 4103, e 4140,

e 4206

No surface waves

h:l75

USCGS: 11S, 166E; H:001738;
h:150



Mar

Mar

Mar

Mar

Apr

Apr

™ ﬁatei&
“Phase

&3

26

28
1P

?1

ePP
ed
el

08

10
1P

1PcP

ipP
esP

Time

10N 19

16 56 45

10 16 17D
30

09 25 16D
26 11
3L

19 23 08D7
15
2y 25
25 45

00 21 40
23 08
28 .15

35

21 51 28C
32

11 07 LOC
Ok

08 06 d
18

S e

International
Seismological

Centre

hemarks

e O1L30; e 0203, e 0302
USCGS: 13N, 88W; H:205236;
h:100

Stronz microseisms
USCGS: 174S, 167E; H:100311

1255512619
USCGS: 608N, 154W; H:092034;
h:250

1 2300, 3 232, 4 2329,

1 2340, i 2349, 1 2413,

1 2504, 1 2527

USCGS: LOAN, 1.25W; H:192110

e 2210, e 2234, e 2242,
e 2408
USCGS: 13N, 90W; H:00133L4

Very strong microseisms
USCGS: 37N, 35E; H:213820;
h:100

e 0746, 1 0812, e 0836,
e 0847

Strong microselisms
USGGSe 15:08; 173 .5W;
H3;105541



N\atea &

= Zhase
FApr

ADX

31411

phe Yo e pe B
&

o
c i~

Time

05 12(09)

10 SW

-

\
-

19
2y

22 56 30
O4 55 30
06 30 30

14 58(07)
08 S

“

00 57 45D
56 u
58 42 E
59 0L
01 00 26 E
Ol 28
02 25
07 58
08 10
09 20
39
1409

04 23 21C7

29
277

Remarks

P very weak
weak local shock
DiStanca 0 9 7 d.g 0

International
Seismological

Centre

Aftershock of Apr.ll, 22

Aftershock of Apr.

Weak local shock
Aftershock of Apr

e 5804, e 5813,
e 5907, 1. 59173
e 5930, e 0043,
i 0204, e 0824,
e
e
e

o 0 G o0 e

0859, e 10U03,

~y o~
i [} Hgss. 2.
|

11, 05

5848,
5927 .
0102,
08L0,
1020,
1513,

s 1:004528;

231;1, e 2112‘-, - 2};14-1;
USCGS: Southeastern Turkest

H:041005



Mate

&

"hass

,

. o

Apr

1h
1P

isP
ePcP

e{ pPcP)

e PP
ePPP

ePS

8SS
asSSS
el

25
aSKS

el
16

1PcP
2 1.

ipP
agP

22
31(1.)

23
o115
ePP
ePPP
ePck
asS
855S
el,

Time

13 42 31C
52
43 30
L7
L 38
42 47
50 14
25
9309
56 12
14 GO

00 05 1)

12 54 29

00 59 56C
01 OL 19
40

02 02

06 03

09 00

1045

= 15 -

)
International
Seismological

Centre

Remarks

e 42,0, e 4246, 1 L2A48,
e 4306, 1 4313, e 4342,
e 4355, e 4401, e 5050,
e 5428, & 5612, e 5846
USCGS: 61N, 136E; H:133259

Strong microselisms
USCGS: 283N, 94LE; H:234051

i 0353, 1 0357, i Oh2k,

1 0428, 1 0434, 1 0438,

1 0453, 1 0503

Strong microseisms

No surface waves

USCGS: 31N, 137E; H:195256;
h:500

Strong microseisms
USCGS: 76N, 73W; H:123616

i 0004, e 0019, e 0026,
e 0107, e 0135, e 0150
USCGS: 19N, 155%W; H:005221



- 16 =
ate & b
“Dase Time Remarks ki
< Apr 23
ol 0731
Apr 23
eP B G 90 L6 1 e 2916, 1-3920, 1 3935,
e(P2) 10 e 4021, i 4100, e 4124
e(sP) 30 38 Strong microseisms
15 39 09 NE No surface waves
e(pS) 40 10 USCGS: 203S, 67W; H:131700
e(ss) 40 h:250
Apr 30
eP 15 41 16 e 4,119, e 4127, e 4141,
eSKS o o e 4218
eL 16 10 Very strong microseisms
USCGS: 8S, 153E; H:152800
May Ol
J % @FKF OS5 & 43 e 2212, e 2218, o 4136
- 4 i 23 27 Very strong microseisms
aPKS 25 17 USCGS: 505S, 1A9E; H:050241
eSKSP 33 14
ePS 2536
ePPS 35 16
el 06 00
May 02
ePKP 16 37 22 USCGS: 42S, 80E; H:161701
ePKP2 38 37
eL 17 40
03 :
o el 04 18 39 Strong microselsms
e by USCGS: 153N, 61W; H:0LOBAY;
e iy h:150
e 19" 2%



Lnte &

—a 58e
Yoy O
eP
epl
e’P
oS

885

May 07

eSo
sL
eR

May 08
el

May 10
aKP
*PKP

31T

Time

12 03 11C7?
Ok 07 d
05 22
11 20

03 30 37D S
38 B
43

23 11 41D
59
12 08

16 08D
27

17 09

18 06
25
37

29

33 40

20 30 40
4O 10
L8
52 L0

20. 1) 26
o4

09 38 15D

16,0C

I 'Yy |

- 17 ~

International
Seismological

Centre

Remarics

8 0328, e 0423, e 1150
Strong microseisms

No surface waves

h about 250

USCGS: 4LN, 142E; H:115305:
h:2C0

Epicenter south of Seattle
Distance about 0.5 dg.

e 17 S, T o K. | _6¢4

1633, i 16*&.
2 80T 1 XBSY
Two shocksi
h about 70-~75
USCGS 2 ljéﬂ 88W; H1:230335,
H2:230804: h:150

< .?Q*"I-éj e 32].1

aolrong microselsms
Aftershock of May 06
USCGS: 13&N, 86W; H:202237;
n:150

I

s

S

e ]
-

3
N

: 73S, 80W; H:200109;

o

¢

L Soes 4 9830, Y 9639,
i 3849, i )703 i jvlu,

] +1L'
y 1 ' : '_"Z':-., y



- 18 -
International
Seismological

continued) Conv
__ Jte & Time Remarks
*hase
LED 07 40 47 No significant impulses
eL -10 39 between 0943 and surface
waves |
USCGS: 21S E; H:09182
May 10 y 9053 91825
eP 19652 17 USCGS: 51N, 180; H:194452;
B 53 09 h:60
e(pPcP) 54 54
el 202
May 10
el 22 21 USCGS: 34S, 72aW; H:213302;
h:100
May 11
eL 02 48 USCGS: 13N, 874; H:021551;
; n:100
T 12
el, 16 20
May 14
el 05 04 USCGS: 30N, 70E; H:04073%4
May 14
iP 331 21D USCGS: 9N, 86W; H:130240;
2 4 28 u  h:100
p 29 U
i 23
el 30
May 15
iP 05 31 Q2C e 3123, e 3229, 1 4131
i(P2); 17D  Strong microseisms
e(pP2) 37 Multiple?
. el(sP2) L8 Second shock slightly deeper
e 1(82) L1 20 than normal

USCGS: 215, 693W; H:0518L6;
h 100



May 20

e(P)

eL

May 20
*-:;JL

May 21
el,

L N VY
International
Seismological

Tlme

09 59 59C
10 00 31
43

01 Ok
10(59)

23 06 27C?
31
45
0715

13 34 53D
35 4,3
Ly 30

15 53

L2
44 03

16 06 27D
41

12 2, 35

Centre

Remarks

Strong microseisms
h about 175

USCGS: 19N, 14L6E; H:094820;
h:200

Strong microseiams
USCGS: 45N, 9E; H:225423

USGCS: 158, 698W; H:132310;
h:200

USCGS: 38N, 4W:; H:l55L25

3 21:5‘. e 2511

Same region as the previous
shock



Time

08 40 09C
L7 d
41 05
L3 L8
50 34
52 E
51 24
56 W
52 17
43

21 58 56C

59 10
28

3l

-4 B

06 27 28
29 50

30 40O
3% 30

S 00) %

Remarks

International
Seismological

Centre

i 4128, 1 L2, e 4430,
e "-502. -— 51&5, i 5500’

I T kY P L [

USCGS: 6S, 1543E; H:082721

h:150

Weak local shock

Strong microseisms

USCGS: 17S, 179W; H:214731;

h :600

USCGS: 3S, 138%E; H:060306



- 21 ™ |
International
Seismological

2 Date & Centre
o\ A
T N g:;aBO Time Remarks
:Eisa 20 22 00 Weak surface waves!
Bg Le gg USCGS: 35, 1263E; H:195701
e 23 4O
ePS 24 Ll
ePPS 25 20
e PKKP RS
eSS 29 35
€S5SS 33 00
e PKPFKP 3515
May 31
iLF 21 09 08C 1 0912, 3 0921, 1 0927
1pP 33 1 0950, i 0954, 1 1022,
isP L& e 2024, 41 2139
1 SKS 19 40 NW No surface waves
=Ye  -15 20 10 SE h about 95
LpS L2 W USCGS: 19N,121E; H:205600;
isS 49 h:100
iSP 21 06 K
ePS 30
eSPF 22 08
ePFS 23 20
Jun O1
aP 16 36 08 a 364>, e K744
e(pF) 39 h abous 1207
e{sP) 55 USCGS: 143N, 145E; H:162335
8S L6 15
e(pS) Ao
el 17 10
Jun O1
<h ePl 20 08 37 e 084>, e 0920, e 0953,
e 881 13 &5 e 141¢, 1 1506. e 1602
iPcS1 14 58 4 Two skocks!
8551 15 33 USCGS: 523N, 172W; H1:200214,
eS2 16 25 H2:2004353; h:100

ePeS2 17 39



S @
International
Jate & Seismological

;hase TjJﬂB Rem T : Centre
"""?'.'ﬂiJm 02
eggg 07 j:]lj 53 Jtrong microseisms
e 1 UsCGS: 7 Es H:
reces 1% s (N, 117E; H:064752
ePKKP 17 22
*Jun O3
eF 05 59 03 Distance about 1.5 dg.
e 13 San Juan Islands?
1S 21
1 24 S
i 33
Jsun 03
eP 21 05 15 e 0521, e 0552, e 0613,
eS 06 42 e 0631, e 0650
el 07 12 Dis.ance about 7% dg.
e NW¥ {rom Seattle?
“Jun 05
eP Ol 43 G2D? USCGS: 95N, 86W; H:013420;
2 11 h:60
& 2
Jun 05 -
ar 17 09 43D $ 0950, 1 1049, i 1038,
iPcP 56 e 1650, 1 2014, 1 2027,
ipP 10 00 i 2042, e 2140, e 2155,
isP 08 e 2328
ipPch 13 h about 70
1aPcP 23 SE Multiple?
i1(P2) 3, & USCGS: 30N, 132E; H:165747;
1(P3) 11 36 d h:100
el'P 12 5B
el’PP 14 50
| 15(8KS) 20 O3 E
2 4pS 56
1PP3 2l 20
e’KKP 27 45
e PKKS 31 06

al. 33



Date &

g —

Jun

Jun

*Jun

Jun

Jun

Jun

ghase

C6

iPcP
aPP
i(pPP)
e PPF

Time

16 20 Q2
4145
22 05

18
23 05
25 17
2] 25

36
8105
32 41
36

24

18 34 35
L1

05> 35 36
41 S

o1
09 29 50
23 46 40

23 48 36D

49 48
5C 50

Lk 00 20
o5 I &

97

ol
= pﬂ
il

International
Seismological

Centre

Remarks

e 2051, e 21315, i 2235;
€ 2323, e 2328, e 2842,
e 2930, e 3011, e 3326

EsggS= 713N, 8W; H:161052;

USCGS: 273S, L76W; H:225900

Weak Jocal shock

Distance not over 0.5 dg.
Foreshock of Jan 17, 11-35

Vancouver Island region?
Foreshock of Jun 17, 09%

Foresheck of Jun 17, 097

1 4840, 1 4851, 1 4918
USCGS: Foreshock; H:234658

USCGS: Aftershock:; H:105843



Date &

Jhase

-i'_"\—lh__,....,-_

#*Jun 17

iS5

Jun 25

egP
i(P2)!

\

e\pP2)
e{aP2)

es
e(52)
el

Tafom 25

Jun 25

International
Seismological

Centre

Hemarks

Distance about 0.5 dg.

USCGS: 313N, 1133W; H:033240

Strong microseisms
USCGS: 19N, 1463E; H:105540

e 0315, e 1530
USCGS: 5S, 154E; H:164913

Strong microseisms
USCGSs 56N, 15LW; H:031823

e 1806, e 1821, e 1824,

3 21505 1 2201 ¥ 2210
Multiple?

USCGS: 61N, 150W; H:161232;
h:100

Califormia?

- Pl = - ey r
: I::I tﬂ_l- i L‘,'I'Eiil
L ' § d L]



*Jun

Jun

Jul

Jul

eSKS

Time

0L 3%
04 09.5

18 58 26C?
31
3

L1
ave

10 52 46
52

53 30

L2

54 20

21 59 09C7
20u
57 d
22 09 28
LO
(40)

- 25

@tional

Seismological
Centre

Remarks

California?

Distance about 0,7 4c.

Vancouver Island region?

Strong microseisms
SCGS: 21S, 176W; H:214630

Strong microaei?ma
USCGS: 14N, 1433E; H:121606;
h:150

From NW
Distance about 0.7 dg.
Whidby Island area



Jul

ePcP

859

00 L4

Ol 11 10D?
26
13 3
17 36
201

10 37

13 03 26
L2

18 32 49C
25
32 00
0>
35 50
L1 49 NW
Lo A4

-t 26 N
International
Seismological

Centre

USCGS: 1IN, 122E; H:054420

USCGS: 53N, 167W; H:233040

e 1117, & 1139, & 1149,

e 1808

USCGS: 16N, 96W; H:000354;
h:=60

Deeper than normal'
USCGS: 52N, 178E; H:125619;
h:150

8 611 1 s GRS 1 o J R0 TR

1 BLPy 1 35065 1+ 3005,

i 3624, 1 3807, i 4204,

1 4212, 1 4238, e 4450

Many impulses!

USCGS: 28hN, 139%E: H:182200
h:550



te &
se

Jul 13

Y
eS
el.

Jul 13

Jul

Jul

*oul

*Jul

Jul

el

3
«S5KS
65

o

eL

14
eP
=
CRNS
al

Time

02 03 57

05 04
06

15 45

20 17 46
18 L0
19 10
3

07 27 43
36 20
38 18
45

17 23 42

14

52 47C

LS M

53 Sd

03 58
Oh 58
06 52
30
12 28

)

0 G

International
Seismological

Centre

Remarks

Strong microseisms
USCGS: 50N, 130W; H:020225

Aftershock?

Strong microseisms
USCGS: 7S, 156E; H:195400;
h:100

Strong microseisms
USCGS: 47N, 1543E; R:071812

Weak local shock
F reshock of Jul 17, 10

Weak local shock
Duvall area?
Foreshock of Jul 17, 10

e 5407, e 447, e 5814,

e 5919, e 0618

USCGS: 6S, 146E; H:104023;
h 2200



Date &
Tase
—=Jul 17
iP
1S

Jul 17
eP
epP
ePP

eSP

:I.PS

ePKKP
- 1PKKS
~ 4PPP
el
et

- 28 -

10 59 18c
23 SW

15 01 25C
02 Q2

05 08
12(03)
13 05
18

16 30 30
o1

20 00 30

g9 19 33C?2

2 i

43 u

20 51 'S

21538 S

52 N
22 47

23 08 S
2y L8
26 17
29 54
30 09
31 04
36 07
09 36 42
40 33
L6 07
L3 22
58 L2

=32 “Internatlonal
. Seismological
Centre

Remarks

Dlstance about 0.5 dg,

Duvall area?

1 0147, 1 0153, 4 0236,
e 0521, e 1410
No aurface waves

USCGS: 14S, 167E; H: 144846 ;
h:150

1 1947, 1 1949,
L 1YY ‘€ 2014
e 2111, e 2205,
S 2J’+22!, e 2535 2 & 260\

e 2646, e 2750, e 2848,
15062 1. 312‘4; e 3245,
e 3325, 1 3428, 1 3444,
e 3700, e 3740, e 3808,
o 4107, e 4155, e 4248,
e 4328, e 4432, e 4530,
e 4652, e 4737, e 5110

Multiple?
USCGS: 1IN, 27W; H:090616

L-AY2D,
1 2034,

e 2412,



dJul

A

Jul

*Jul

ePP
aePPP

1Time
14 50 13

e

33 SW
37

20 48 23D?
L9 L5
50 10
54, 02 NE
56 15
59

241 L

08 50 16
09 26

18 04

19 00 45
51

?9 ers

International
Seismological

Centre

Remarks

Distance about 1.5 dg.

1 4829, 1 4845, 1 L4850,

1 4857, 1 4909, 1 4913,

e 5020, 1 5415, 1 5428,

e 5524

Usc‘z.g: 513N, 177AW; H:204125;
h:

USCGS: Aftershock; H:210707

USCGS: Aftershock: H:234750

From N
Distance about 0.7 dg.
Whidby Island area

e 5041, e 5636

USCGS: 188N, 101aW; H:174540;
h:100

Short distance shock?



Jul

Time

02 28 29

31
32

10 10 32D

4O
19 09
43

Q3 3R 16

')

30 -
@tional
Seismological

RBIBB.I‘]:( & Centre

oSeattle area

1 1044, = 1206, e X235

e 1216, e 2048

Weak surface waves

USCGS: 41N, 143E; H:100000;
h:100

9 1606, e 1619, e 314
USCGS: 37N, 143E; 1:230L33

e 5652, e 5732, & 5803
USCGS: 363N, 1214W; H:10534)

e 5210, & 5825

e 5134,

USCGS: 13N, BLW ; i 2032246 ¢
h:100



International
Seismological

g -y Centre
nase Time Remarks
“Aug 02 |
eP 03 52 33 1 5429, e 5510, e 0312
epP o 22 No surface waves
1SKS 04 02 17 USCGS: 45, 1543W; H:034027;
1S 41 h:500
&85 05 50
aug U2
@ 10 42 35 Usnens: 1700 miles south of
el } 8 L0 7 Easter i.l-~-d- H:10150°0
Aug 02
eP 20 38 32 e 3835, e 384
eR 58 27 USCGS: 13N, 87a8W; H:203017;
n:100
Aug O3
| aP 00 32 11 6 3225, e 3248, e 3320,
A% e(P2) 15 e 3450, e 3930, e 4350
e(pP2) 31 Multiple?
e(sP2) Ll h about 75
1ScS L2 3k USCGS: 13N, 87aW; H:002358;
el Ly L2 h:100
el 52 10
0
i eﬁ 05 53 58 USCGS: 13N, 873W; H:052545;
h:100
#-
ARE gg 19 24 54 Weak local shock
Aug O3
eL 17 12
Aug 06 LW H;080856;
P 08 17 12  USCGS: 13N, 87zW; H; :
Aug 2% 09 11 00  USCGS: 363N, 1214W; H:090503
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Date &

Phasge
‘Aug 06

Aug 06
eP
1SKS

ePS
Aug 08

Aug 08

Aug 08

Aug 10

G eP

ePS
eL

Time
1033

15 23 52¢
34 32
41

58

36 37

0l 53

12 L4 25

2l 48.9

22 30 10

19

31 18
31.9

23 38.5

05 44 48
55 30

06 13

@tional

Seismological

Remarka . Centre

Aftershock?

USCGS: 6S, 152E; H:151042

e LL38, 4 4453, e 4509,
e 4527, e 4533, e 4540
USCGS: 49N, 129W; H:124307

e 1530, e 1542
USCGS: Aftershock; H:141308

Foreshock of the next cne?

a8 3029, c 3033; S 3037;

e 3042, e 3049, e 3057,

e 3105, s 3111

USCGS: ALN, 128W; H:2228L0

Aftershock?

e 4505, e L4609
USCGS: 83N, 4OW; H:053233



Jate &

Dhase

.*hg 10
el,

Aug 10
3 U 5

Aug 12

el.

Aug 13

2l 23
56

40

18 46 33D

L7

40 d
02 d
19
58

3
e

34
o8

S
£

30
ok
08
24 S

58 43

L9 03

Ol

07 50

bt

02 43

05 07

e
International
Seismological

Centre

Remarks
Vancouver Island region?

Aftershock of Aug 08, 22

USCGS: 46N, 1433E; H:230021;
h:200

USCGS: 33S, 141E; H:211000
14645, 1 4653y 1 BI0T,
1 4715, e 4127, e 4741,
e 4754, e 4LB27, e 4838,
e 4915, e 43725, e 4950,
e 5052, e 5256, e 5310,
e S4h5, 4 5919f i 0030
USCGS: 43N, 3235E; H:183340



Aug

Aug

Aug

Aug &«

21
P

11
3PPP
a oo
el

22

aP

e(pP)

13

E(puJ

15¢S

i(pScs)

25
el

el

Time

06 02 21D
04 20

12 06

Ll O4 32C
33D
05 01
1S
10132
i6.5

06 05

14 31 01C
41
98 39
39 34
40 30
41 13

10 S

13 40

18 43(48)
Ll 06
2.5

@tional
Seismological

Centre

Remarks
USCGA: 233N, 108W; H:055514

1 0437, 1 0440, 1 1007,
i 1039, 1 1103, 1 1110
USCGS: 19 N,&156W; H:105657

US(‘GH- 1ON: ng' ?!*“‘?'131

8 32105 4 SBh3 e LOLD,

e 4049, 1 4504

i1 about 1607

USCGS: 47N, 151E; H:142115

USCGS: 294N, 112W; H:104155

USCGS: Near Colima, Mexico;
H:132130; 1:100

Very strong microseisms
USCGS: 24N, 109W; H:183823



Sep

‘ ™~
“Sep
Sep

Sep

Sep

al,

o 35
Centre
Time Remarks
16 43 3}0? 156155 4 4627, 1 L6499,
L5 34 d e 5311, o 5620, e 5730
23 01 P very weak
36 No surface waves
54 Q7 USCGS: 27.08, 178.0E; H:163111;
h:600
10 29 5%D L2Y 3204 2208, e 3041,
21 05 u 1 3109, e 3143
23 41 USCGS: 19S, 179W; H:100918:
30 31 h:600
05 22 USCGS: 33S, 110W; H:044040
0% OL 42 e 0150, e 0203, e 0230
12 06 Strong microseisms
43 USCGS: 33S, 110W; H:084918
13 02
JU
16 31 43 e 3156, e 3206, e 3216
34 50 USCGS: 31N, 117W; H:162732
07 49 42
08 04 24 USCGS: Mariana Islands region:
(35) H:075215
19 10

fio by . T o RN il

International
Seismological

iy el PR | S -—



el

Sep 20

15200907
27

21 07

22 00

07 09 09
10.8

01 55 17D

23
56 L1 d

12 00

12 10 O1C
39

05 58 47
56
29 05

12 iy OO0
08
80.5

Ny w £

~ 36 = @tional
Seismological

Centre

Hemarks

Very strong microseisms
USCGS: 16S, 173W; H:04430C

Strong micrcseisms
USCGS: 45&N, 151E; H:15101

e 094, @ 0950, e 1041
USCGS: 49N, 128%; H:070721

I 5348; 1 5603, 1 5623
Strong microseisms

USCGS: 155, 167%; H:013158
n:100

USCGS: 20N, 1553W; H:11425
12019, 1 Q03 & 108
Strong microseisms

USCGS: 18S, 173W; H:115739

Very strong microselsms
USCGS: 55S, 81W; H:054803

Very strong microselisma
USCGS: 65N, 154i1; H:l2394C



1261% 1 2623 g o ¥

USCGS: 4%, 12; Hil9Zsl.

| USCGS : Aftershock; Hsl% /
Aftershock?
114K, 86W; H:12072

50, L30W: Hel5182"

USCGS e 11AN, 86W, H
h 200




oep

Sep

Oct

R~

Oct

#ct

Oct

Cet

et 0A

ir

23 42(10)

10 17(40)

2322
25

10 57(00)

23 27 24C
30 SW

38
12 O1 46
02 52

04(15)

20 99 &1

International
Seismological

Centre

Remarks

e 4220, e 4231, & 4238,
e 5344, e 5914

Strong microseisms
USCGS: 30S, 178W; H:232837

Very strong microseisms
USCGS: 263S, 120W; H:181505

Strong microseisms
Vancouver Island region?

Very strong microseisms
USCGS: 50N, 166W; H:101140

Very strong microseisms

3 5 dl’

.

Distance about O
Duvall area?

Strong microseisms
USCGS: 28%S, 177W; H:113730

Strong microseliams
USCGS: Kermedec lslands re

H:032845

Weak local shock
Saattle area



te &
Hhaae Time
Oct 08
eP O4 12 31
13 13 40
1l 14 05
et 09
o 22 29 36D
15 L6
et 11
aP OL 3041
1{pP 51 00
el eP) 09
aSKS 02 01 12
aPPS 02 57
83SS 07 36
eFcPPRP 12 20
al 18
Oct 13
eP 12 46 32
as 47 51
iL LE 24
Oct 16
3P >/ N G G Yo
- 50
Oct. 16
el 7. 22 30
Oct 18
1P 08 36 57D
1 37 08 d
1(P2)! 15 d
1 PP 32
.ipri) 38

sontinued )

@tional
Seismological

Centre

Remnarke

11327, 1 1333
USCGS: 40N, 125W; H:04103:

From N
Distance about 0.6 dg.
Whidby Island ares

e 0125, o 015}, e 0210,

e 0345, e 0910, @ 1#3“
Strong microselisus

USCGS: 5S, 152E; H:013731

e 4635, e L4654, e LT3k,
e L744
Strong microseisms

USCGS: A3EN, 127W; H:1945C

Very strong microseisms
USCGS: 33N, 13LE. H:210157

USCGS: 76N, 5E: H:065433

1 3925, 1 4023, e L74E
Very stirong microselisms
Maybe two shocks

h about 75 |
USCGS: 42N, 142K; H:08262°



(continued)
rjfﬂi&
Pnase

1(PcP2)

e(S2)

e(Scs2)

Oct 21
1P
1(P2)!
eSS
e(s2)

Oct 21
i(pP)

22
3P
1(P2)!
eS
i1(s2)¢

Jﬁ'

Oct 22
eP

Oct 22
el

Oct 22
ar

Time

08 37 56
45 32
b6 25
56

21 &7 1367
26 u?

27 58
58 11

23 08 24D7
49

03 42 26C?

31
o8 1
17

04 05 17

04 41 O3C7
20

L2 06

05 30 42C7
31 47

05 36 52

@tional
Seismological
Centre
Remarks
h:100
1 4718, 1 4723, i 4827

Multiple? Note the following
shocks
USCGS: 24N, 122E; H:213413

X 0831, 1 0843
Slightly deeper than normal?
USCGS: 24N, 122E; H:225554

i 4228, 1 4245
Multiple?
USCGS: 24N, 122E; H:032926

Aftershock?

Strong microseisms
USCGS: 24N, 122E; H:042805

Strong microseisms
USCGS: 24N, 122E; H:051744

Strong microseisms
USCGS: 24N, 122F; H:052353



Oct

Oct

.ﬁiigﬁct

Oct

Oct

Oct

Oct

i(P2)

15

Time

05 55 59C?

26 07
06 06 40

48

07 20 30D?
2512

08 46 507

il 24 00
12
31

330138
4l
1

1514 17

15 L2 L7
59

.33
5k

01 32 36D7

43 20
36

09 08 10
19

09 13
19 OO0

International
Seismological

Centre

i 561%, 1 5625, 1 5634,
L DLl & 5734

Strong microseisms
Multiple?

USCGS: 24N, 122E; H:054301

Remarks

Strong microseisms

Strong microseisms

Strong microseisms
USCGS: 24N, 122E; H:111112

Strong microseisms
USCGS: 24N, 122Kk; H:124838

Strong microseisms
formosa aftershock?

Strong microseisms
USCGS: 24N, 122E; H:152947

1 3314, 1 3342, 1 3350
Strong microseisms

Sllipghtly deeper than normal?
USCGS: 24N, 122E; H:101935

Strong microseisms
Multiple?

USCGS: 24N, 122E; ‘H:085513



Oct

Oct

Oct

Oct

Nov

Nov

Time

03 51 59
52 25

Q4 31

12 32 37
43 20

02 08 48

07 06 L4
07 15

25

14 52(48)
55

07 16 38
08(12)

11 29 54
30 12

15 06 51D
07 18

-~ 2 =

@tional

Remarks
Centre

Very strong microseisms

Very strong microseisms
USCGS: 15N, 93W; H:040600

e 32 41, e 3256
Very strong microseisms
USCGS: 24N, 122E; H:121938

Strong microseisms

Strong nicroseisms

Strong microseisms
USCGS: Off coast of Vancouver

Island; H: 145114

Very strong microseisms
USCGS: 3N, 10lE; H:065621

Strong microseisms

e 0733, e 0814
Strong microseisms

USCGS: 47N, 154E; H:145715

Seismological



Date &

Fhase

Nov 0§
a(P)?
iP!

1PcP
ePF
e PPP

ePecS

Nov 06
R

Nov 08
el

1S
el,

Nov 08

Nov (9

J
.

i(aP)
15
e{pS)

Nov 12

el

Nov 13
el

Time

16 49 35D7?
L2D
47 u
5L u
50 54
51 43
5302
54 L1
5720

19 00 05D

1350 35
o1 05
52 QR

8.3

@tional
Seismological

Centre

RHemarks

e 5020, i 5045, e 5138,
3 5227 e 5236, e 5334,
e 5517, e 575C, = 0003
Strﬂng.microse¢ﬁma

USCGS: 47N, 154K; H:164L006

e 0051, e 0104, e 0110
Strong microseisms

USCGS: 47N, 154E; H:185027

1 5050, e 5507, e 5423
USCGS: 543N, 160W; H:134506

Strong microseisms
USCGS: 19N, 155§W; H:193413

1 2024, 1 2027, 1 2042,

L Z1505 1 2156, 1 2243
otrong microseisms

h about 2007

USCGS: 225, 68W; H:220753;
h:100

Very strong microseisms
USCGS: 47N, 154E; H:080926

Very strong micrﬁselams
USCGS:: Aogh. 125W; H:112446



Late &
| 33-5"’

Nov 15

Nov 15

Nov 15

Wov 15

Nov 15

Nov 18

Nov 1

Tims

08 41 48
43 02

08 34 49

419581

10 54

o % I 9
27 43
2C C1 10

02 50
J7

209 21
00

09 40 14

09 L9 2
53R
55 33
10 00 39
03 10

22

o e

International
Seismological

Remrke Centre

. § ll-zll: e 4320
Strong microseisms
USCGS: LOaN, 124W; I1:083951

1 3459, e 3516, e 3539
Stieng microsalams

Usges 52zN, 1603E; H:082553;
h:60

Strong microseisms
Usggs: 524N, 1603E; H:100242
hs

Strong microseisms
Usgas 52sN, 16038; H:103133;
n:60

e 5128, e 5146

Strong microseisms

USCGS: 523N, 1603E; H:194212
h:60

Strong microseisms

USCGS: 523N, 150%E; H:215918:
h:60

Very strong micro-aela*ns
USCGS: 31N, qr‘;E H: 092633

i 4935, 1 5015, 1 5308

. - ry ™M 4
4 5":;_}9' l .}31"', . S VULO

e 0053, e 0117

very stl"f ng mcmsﬂ“‘_:: 4
USCGS: 31N, 90:E; H:093543



Nov

Nov

Nov

Nov

'J.T .
iva

Q07 28
35

i4 40 5

.

34 d

11503

e I
30

06 51 33D

00 57

38 d

14 SW
17

\ ~International
- Seismological
Centre

Remarks

St.rong icroseisms
USCGS: 55, 151AE; H:020

USCGS: North of raster U
H:093420

USCGS: 51aN, 1764W; H:0/
h:60

Weak local shock

e 0109, 1 0125, 1 Ci3T,
e 0329, 1 0445, 30535,
e 0643, e 1605, e 1809
Multiple!

USCGS: 23N, 121AE; Hl:1#
H2: 185019

Strong microseisme
USCGS: 23N, 1213E; H:063

Very strong microselisms
Weak local shock



Jate &

. hase

~ Dec 08
1PKP

1rP2
PP
1SKS

Dec 08
eP

= NG

Time

Q4 34 20D
26 d
38 u

58

3955

4] 22

15 22 30

Ol 4L 52D
45 10 u
13 W
20 d
L6 32
50 43
23 50
54 26
25
02 00 50

22 03 28D7
3k
43
21
26

0l 29 20

09 27

06 08

@tional

Seismological
Centre

Remarks

@ 3521, e 3533, 1 3613,
1 3633, 1 3930, 1 4020,
1 4030, 1 4048, e 4057,
© 4228, e 4450

Very strong microseisms

USCGS: 34S, 56AE; H:041420;
h:100

Very strong microseisms

1 4501, i 4544, 1 4612,
1 4618, i HToY, hBBO
i 4956 e 5118 e 5330
Stronnmmicrosejsms

h not over 75

USCGS: 17N, 943W; H:013734;
h:100

Distance about 1.8 dg.
San Juan Islands?

Same ares

Very strong microseisms
USCGS: 268N, 100E; H:083728

USCGS: About 200 miles off the

coast of Colima, Mexdco;
H:055041



International
| E&tﬁ & @Iogical
e

- Time Hamarks Centre
"Dec 26
ipP 00 50 37C 1 5045, 1 5302, ‘& G345
iL 5L 42 USCGS: 32.6N, 118.7W;
H; 004647
Dec 26
eP 06 33 10 Strong microseisms
@ 21, USCGS: 433N, 127W; H-063146
oL, 35-05
Dec 26
aP &6 43 39 USCGS: Northern Kansu, Chinaj
- iy 00 H:16305]
Dec 28
eb 09 27 28D e 2736, s 2817, e 2940,
e 28 03 e 3324, e 3406, e 32600
\ aePP 22 Strong microselisms
N 29 Oih d  USCGS: 17N, 98iW; H092025
aPcP 55
eS 33 0%
e 38
)
Jun 17
eP 09 L1 52C 1 5205, 1 4210, 1 4219,
i o4D a 423h, e 4256
§ i 59 d,SW USCGS: 44#N, 130W; H:094015
ATF o8 43 05

iL 20



Oct OL

Sv

Time of
Origin
13 42 49
Q4 15 15
LDN 32

1527
L2012
13 26 28

1 58
05 11(55)
14 57(53)

03 30 29
09 45

05 56 35

18 34
G5 35 28
LLL 35 17

18 58 08
O4 34 54
L7395 3%

14 32 39
10 59 10

14 49 45

06 46 45
R 28 27
19 24

0] 19
. I d
o 27 16

.J.-,!‘EE

TABLE 1
of the recorded local earthquakes in 1951

Suggested
Epicenter

47N,

W74,

48EN, 1224W

LBYN,

LB,

LN, 1220

1204

122W

123W

1224w

@tional

Seismological
Centre

Remarks

Felt in Chelan (IV)
Chelan aftershocic?

Duvall area

Whidby Island area
Whidby Island aftershock

South of Segttle

San Juan Islands?

Foreshock of Jun 17

Duvall-Mt., Si area?
whidby Island area
Duvall foreshock

Duvall area?
Duvall area?

Whidby Island area (III)
Seattle area

Duvall area



