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Seismicity of the offshore area of western Canada

Kiechwa Lee*

Abstract

This paper examines the seismicity of the offshore area of western Canada in the light of findings from

a detailed study of an earthquake swarm which occurred in the area during November-December in 1971.

The distribution of epicenters and focal mechanism solutions of a few main events suggest that the seis-

micity of the area may largely be interpreted in terms of plate interactions among the Pacific,

Juan de

Fuca, Explorer and North American plates. Differences between the patterns of seismicity along the tran-

sform fracture zones and at their junctions with the ridges were also observed.
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Fig. 1.

Plate tectonic setting of the northeastern Pacific,
The source area of 12 ISC events are indicated by a
rectangle. 6 Canadian stations whose records were
used in this study are represented by solid circles.
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model %} HA A thzmz, AgAded ZHF Can-
ada F&#F] seismic network & PHC (Port Hardy), ALB
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St. James) ¥ QCC (Queen Charlotte Island) (Fig.1)9
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. Schematic reconstruction of past plate movements. Py, E, J; and A, represent
Juan de Fuca and North American plates respectively. Das-

hed lines are proposed faults in the oceanic lithosphere. Heavy arrows are
movements relative to North American plate. Light arrows are 'relative move-
ments across fault lines (after Riddihough, 1977).
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Fig. 3 Epicenters of earthquakes occurred on Vancouver Island and adjacent offshore region during 1955-1967
(after Barr and Chase, 1974).

TABLE 1 "7 ©  HYPOCENTER PARAMETERS OF 12 ISC EVENTS '

EVENT DATE LATITUDE LONGITUDE ORIGIN TIME DEPTH - MAGNITUDE

NUMBER " (DEG. N) (DEG., W) (H: M: S:) XMy
1 owov2o U 4s.9 L 12946 213 24r 42,1 28 5.5
2 25 f S 49.38 , 129,37 '; © 23 1: 35.0 I W2
3 25 48.76 , 129.16 - - 23: 40: 13.0 33 s
4 PEC. 5 .. 49,53 - 129.47 - 5: 50: 7.1 s 5.%
5 5 7. 49.68 . 129.25 6: 12: 50.8 L 1
6 8 . 49,23 128,41 ° 8: 25: 2.1 33 4w
T s T a2 12853 L8 38 246 35 5.3
8 0 . 49.80 12000 . 200 25: 4.0, ar . 4uow
5 oo 4917 _~‘ 12839 - 10: 39: 12.3 2% 4.5k

10 20 49.20 128.45 - 9: 15: 8.7 33 3.9%

i 2s o 49.25 128,48 18 18: 37.0 1 s

12 30 49.09 128.80 7: 45: 11,0 33 42w

* Magnitude determined by National Earthquake Informatiom Center

model 24 o] F k9] 9NE 8 FGs AR ol d 119 20945 129 274A 2A4H & AT
8727, Canada Faige] A AR 2 oS50l wmE FEHE (main events) 2] epicentral parameters & A3
(earthquake swarm)o} gej 2 W43tz glow, Bulle- Stz gtk (Table 1). 28 114 o] AAFS] AFA

tin of International Seismological Center dsC)= 1971 7l wiiHe 2 TASYz, 28 4004 1249 F
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2 AR Tiffin 3} Seemann (1975)¢] & oA F 9 ba-
thymetric map o EA8Act, ©] AGe] F23F tecto-
nic feature: shading © & X A 5] A},

2. MR RE

A%e) AAE AASE 1249 A4E Bullen(19
65) 9] ZEe] Jlgde] A+

0] X Earth model o] o} 8}o] 54§} seismic phase?]
J BRIIPT (station) ol &) F;3EH:RT (arrival time) (4;)2 4
7] 9] hypocenter parameters = FE4:RE (origin time)
(H), focal depth (2), A=(0), A= =& &
THAE Fed

A=H+T(Z,0,% ¢))
Q8904 TE AFAA F32ARY 2=
F0] A earth model o] 9J3}e AAHT, A Z first
arrival P-phase &) T2 A 7o) 714 A &3 AZ2Ho2
259 AYAA] o] phase s} o] &=},

B2EA AGAF L, 4 €99 preliminary
hypocenter & 3t ol Hg 24L& 0H, 0Z, 40,
oAz B o) j FZLolA tHe9 equations of condition
& 2A%

Rj=M;~A;=3H+ 5z%§_+ (89coser;—dAsina;)

oT

od; +¢; (2

A AdA Ry M, A; = Z7] station resiaval, F=
g EFAZE,  FolA earth model o] Fa A (1) A
AXE =@FA7om, aj; 4dj, & 77| preliminary
epicenter o A FFo) stz LA (azimuth), F3
£.7}A) 9] epicentral distance, M;o] Z&¥ == random
reading error o]t}

A4 ()= Yefo]l F43 =5 E least square te-
chnique o] 9J3le] E3, A =-§ preliminary hypocenter
(H+8H, Z+8Z, 6+06, 2+52)e] st SAd 3
A& Rt 383 3 &% #& 944 ASE,
H model °] FAIT HAZFS AFA R E g0l
=AML ghg A,

Efee] AGZEA ol A 2 g-2 F01 A earth model
AA 2 BEFxe] AT 4 A& WANRA F
RBE =2 o] vyl earth model 9] Rif&ike] gt 3
%9 A% A X%+, % Earth model o] 24§
et o] A2 e, Bt YA F R; o) 9 dte] ukd g
Earth model &) .4 & $138t4 Douglas (1967)%& Joint
Epicenter Method & A A 81937}, o] W42 #RE A9
A dAE AQEY FF Nojzt & o o] AAE

9] A 9}L u}x] 4N hypocenter paraneters - Zt= H—
ARAY AGE 2R A AY ki Hikd 3%
—Bpol AR Wil ol AANA 4 A

2 B3 &0 WA E5 ofE & HAde o
AR, iARY jHZLA9 random reading error
£ 7 ¥ T 348 958, 4949 9
AE WA He2 AF earth model o {4 &
28 A

Canada F539] earth model & o] &3}e} 1279} ISC
ARAES AGE A AR AT A4S A9

£ =F(Lee, 1977; Lee, 1978 a)ol HF3o 3l
22 AfdAE 2 s AEzA @4

AGE A AR A 435 & seismic velocity
modelling o] #] Cascadia Basin (Fig.1)e] & A3+ upper

A

"mantle seismic velocity anisotropy 7} A=}t Pn

velocity & ISC XA &9 FAFA A PHC Yoz oF
8. 1km/sec, VICW}8o 2 oF 8 3km/sec 2 W go] 3
AE =, o] A spreading ridge system 3} ¢35l
2l utA Q] seismic velocity anisotropy 3 seismic velocity
7} ridge systen 3 H 3¢l WA R gl
2781 A4 (Garland, 1972)3 3-§8Hc}

AGA AR A7 PHC 3249 seismogram &
A48 9 A, ARlA ATt ATl AA
2 119 109 54 213 34.5x (U4 AFsd 12
9 319 108 7% 13.3x=(UD)7A 189719 Aoz
FAH A ggol HAHAG. ol F 47 o2 #H
Zo 7155 2349 FaXA £ G A AR
P32 A7t 23 5ol BAHAYH o FY AL
focal depth £ 10km o] A e}z o] X9 seismic re-
fraction data 9} AFES} AATFqA Aoz o] AH9)
earth structure, o] 3 ABE Z=FF earth model
(Model A)o] 98] AA At o] modelo] Joint
Epicenter Method & 43 A3} A9 F—3 AHE
A=t 12A A= AL EREE (accuracy) & A
Z3}7] 95t model At HHESE model (model B)E-
ol gl & A3k B2 AU LT AT model
BoA] 9o]R station residuals = model A & ZFEo]
uldte] A £ e 2 FQ. 281} model Boj
t}A] Joint Epicenter Method & H-&3t Z 3 model A
o AFEES} AL visxd AFE EAT. oA
model A 9] HF}A & BFEIE Aol welA] o] model
o 93l AA A RG] AFEE UFIHY T A
o]t} ISC station residuals &= +5 sec 2] @ jo] AR
21} model Aol ofste] AR FAGEe] o] sta-

tion residuajs = +2 sec, =z thE-Fo] +1 secd HY

oz
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Fig. 4. Epicenters. of 12 ISC events on the bathymetric plot
- of Tiffin and Seemann (1975). All events are ind
icated by their respective numbers in Table 1. Tec-

tonic elements of the area are shaded.

of ZF= A,

28 594 solid triangle® 57 ©o]A< = data
o &3t A44 open triangle & 4 742]
data o] 9J3le] AAEGomz, FAukAdo = solid tria-
ngled] AREs ¥ Aotz & 4 Ik, = gRpe
F5a7t AGA Aste demEe] JAstnz MG
=9 o] g A A%=E ot E Lo Pt A
EES ¥ Aoz & 5 gtk 28 1449 12 ISC
FLAAEL 22 5o 9ot BAHS g}

28 494 12719 FeXA F @, @ute] sovanco

Aol =z,

fracture zone o] A3 Y= YriA AAEL 99
tectonic feature 8} & ddolxoiglal Lo}, =5

A& O, @, @, @] sovanco fracture zone, @), @),
< Explorer ridge ¢} Revere-Dellwood fracture zone 2}
2 A (junction) Z.2] 2 Y= =2 E-L Juan de Fuca
ridge tiel A JLHEE Foto] #WE o] £r] H ¥l
A5E & F A = 23 5604 12749 ISCHe.A
A 99 vrA 11719 AAEE G A2 Sovanco frac-
ture zone, Explorer ridge ¢} Revere-Dellwood fracture
zone 8] #A7A, Juan de Fuca ridge jhifio] 4] JhiRo
2 moE AAA% 942 S 988 & 4 goh

7 EXPLORER 48
o7 RiDGE
i

DE FUCA!

$F RIDGE/. - VF &
e AN,

48~
123° 128° 1270

Fig. 5. Relocated epicenters of 23 major events. 12 ISC
events are indicated by their respective numbers in
Table 1. Open triangles represent events located
with 4 station —PHC. FSJ, PNT, either VIC or
ALB— data; solid triangles are located with more
than 4 station data.

3. Focal Mechanism #2

o ARAEY 5#ist o] A9 plate tectonics 9] 3+
AL FREA At 28 564 AAD, B, DY
focal mechanism & P-wave nodal solution o] &3¢ =
AF8t9d vk, First P-wave motion data = ISC Bulletin,
Chandra 8 +5(1974) 2e]x o] A4 % F2aq)
seismogram & 4 9L 0 24 doJH ;. P-wave nodal
solution &  Wickens 9} Hodgson (1967)<]
program o] 2]3}e] lejg o},

LFE A ES] focal mlechanism €& T oz %3k
317] Aol o] A9 plate interaction o] 3k 29
3228 ) 2A.  Explorer ridge 9} Juan de Fuca ridge
S} 3% Bruhnes magnetic anomaly & Jjig-& o 2
N20°E, N39°Eo]z Riddihough 197N Lk F
ridge ] half-spreading rate & 2. lcm/year, 3. lcm/year
E Aldetgeh, o E ridge b @3l magnetic
anomaly o] ¥W-gko] =70 2 spreading vtz A7 3hu
Juan de Fuca ridge Jbiiol Al 47195 vector (instant-
aneous motion vector)E 2.8 69 A wZeck
ol =®doA Jp, Ep ¥ Pacific plateo] @3+ Juan

computer
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Jp 6.2 cm/yr
110°

Je 2.6 cmlyr
. 78°

Fig. 6. Instantaneous motion vectors at the northern tip of
the Juan de Fuca ridge. J, and E, represent the in-
stantaneous motions of the Juan de Fuca and Expl-
orer plates relative to the Pacific plate repevtively.
Je represents the instantaneous motion of the Juan
de Fuca plate relative to the Explorer plate,

¢ =340°, §=71°E N

¢ =74°-
5=81°S

S

Fig. 7. Focal mechanism solution of the event 7. Projection
3Tshows the lower half of focal sphere on equal area
net. Solid circles represent compressional first motion
for P waves; open circles represent dilatational first
P motions.

N

$=18°, §=ES°W

$=118>
8=67"N

s
Tig. 8. Focal mechanism solution of the event 3. Symbols
are as in Fig. 7.
Fuca plate, Explore plate (Fig.2)9] 4-71-%% (instan-

taneous motion) S E A3t Je: Juan de Fuca plate

plate A}o]<] sinistral shear motion o] &R & A AHgH
o,

¢} Explorer plate o] & ¢7-¢5& NG o 2
2].2 Juan de Fuca plate 9] Jtiio] fault—fault-ridge #
8] triple junction ¢J3}, Juan de Fuca plate 9} Explorer

28 72 ISC AR @9 lower half of focal sphere
% equal area neto] FAF AE el 2T o] FAY
e e x A, o] 23¢ focal mechanism
£ ENE-WSW &2 NNW-SSE 2 #3le & 7AA
(steeply dipping)$] nodal plane $Joj4] FE  strike~
ol teg HojErh 25 data FejA
47} o] #(solution)s} YR e4A &3 25 2 AL
nodal planes o} o s Aok, =P 73 65
238}, ENE-WSW Z &3}: nodal plane o] fault-
plane €1 & <F 491}, o] nodal plane $]9] sense of
motion & strike N74°E® 2% 69 Epfst & ¥
g3k}, o] =3 ¥ vector Je & Explorer plate 9} Juan
de Fuca plate 7+9] A3 #-2-0] Juan de Fuca ridge it
mel A deRe s g3 AN g4l FE €
At ‘

AR @ focal mechanism-& 27 8¢ TAHRZ
P-nodal solution & NNE-SSW $} NW-SE & &3l F
A9 nodal plane §lo] F= strike-slip faulting 0] 4 ¢
3 &8 mejErt, 2% 63 wmole] NW-SE2 &
3} nodal plane o] fault-plane §] & 44417}, ¢} plane
919] dextral strike-slip motion™® strike N118°E =
Sovanco fracture zone o 4] o 4= = motion 3 Lstrike
NI110°E9} 23w

238 9% AA @9 focal mechanism & BojFT,
o] A2 9] focal mechanism & 1=} Chandra (1974)<]

slip motion ©]

©=338%  3=7a°W

¢4
§=71°N

Fig. 9. Focal mechanism solution of the event 4. Symbols
are as in Fig. 7.
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o3t ARz, ISC 2 local seismic network data®-
4748 A Chandras] % A9 A—shgirk,

Chandra = U.S. National Earthquake Information
Center (NEIC)o] A & o] AR =9(49.6°N, 129.
5°W) S 2A35A gten®, o AAF F49 tec-
tonic feature 9% AFAZ & AT, B ATNA
A AAA o] AA9 A% Explorer ridge 8} Revere
Dellwood fracture zone 3}¢] mxpAdeo] X8 Ut
Mechanism & ENE-WSW ¢ NNW-SSE = &3}
nodal plane $jo] F 2 strike-slip #9] faulting o] of
B3es ndEe, 75 dataF o7 49 data s} ol
gl A etx] ¥xm, 2% 27 ENEE #3lE nodal
plane o] "% 7}z, ENEZ &3}& nodal plane §]
o] 419 sense of motion - sinistral o] u]s}e] NNW
2 3= nodal plane $Jo] A& dextralojth, =2El=m
©} %7]¢] nodal plane -2 Revere-Dellwood fracture zone
3} Explorer ridge ¢] trendso] & ZAEE o]Fxz 3§l¢]
A fault-plane & A= 8}7]o) #Ehol Ak, ol FA—
3 #:2ko] Blanco fracture zone 3} Gorda ridge &34
oA g3 A9 focal mechanismo] A= FAHH
t}(Tobin and Sykes, 1968). °}¢t d&&A FJ& A
2 o] A9 focal mechanism o] Pacific plate ¢} North
American plate #+¢] dextral transcurrent motion &2
A A949 4+ ot AHolth, Minster 5 (19749
Model RM1 o} &5} #A)9 triple junction of] 4] North
American plate ¢} Pacific plate &} A9 %9 &2
N26°W o] iz o] A& NWN u} 3 0 & %3]+ nodal plane
9 Strike (N21°W)¢} & QA3+, AA 2 o] 5 plate
78] A5 A4o] Explorer ridge B8] A% 7154
o] 9lt}. Bolt & (1968)-& Gorda Basin (Fig.1)¢j A
T SE ARES] AGE ARz o] ARNES focal
mechanism o] San Andreas Fault Systen o] 3% de-
xtral strike-slip motion ¥ 2§88 HEPT} olAL
triple junction $-Zo| A= 749 plate 2] F3544
o el plateo] AFFE AARTHL & Y

4. R Bdol FERIAY A7 M energy.

114 10945 129 9714 529 7o) 18949 =3
°] #5HQ=, 27 102 o] JPAF g FA4R R
A9 FF ndEE, 29 112 Age] AR 2379
F8AA 259 body-ware magnitude (m))E .o
Frh. o] 24 12 ISC AASE 45 =2 W30
ke A5 Qg

ol 2YPoEZRH A AR FFL 449 Aoz
Y 5 A5 F @) 119108 —129 29 (2) 1294

Number of Events
o
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[o] 8 (] Q
: - y T v T 7 T
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g [ 4
o S
387 PERIOD 4
K Scvanco Fracture Zone
- and
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S — Plate Boundary
- [
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Fig. 10. Histogram showing the number of events per day.
The whole episode of swarm activity is divided
into 4 periods. Each period is indicated by respec-
tive tectonic elements which were prodominant
sources of seismicity during that peroid.

9—12979 (3) 129 8Y¥—129159 (4) 1291690 —
1294

AA ARl AE AL A2 RS Aw JAY
Bl fle A7t A Ao 2% 22ed 9. o
A7k Tl FAYE 7AY FaARNY AFE 29 50
A B o] 7|35 seismicity 7} Sovanco fracture zone
I d#gq 988 & FUt,

EAZNEL AL A7 T Aol Wyt
E AdA ARAI g} FRA, o] Az aqye
3718 F247-2 AH Explorer ridge } Revere-Dell-
wood fracture zone 9] WA RZoA uy 4o}
Wetmiller (1971)%& o £ A B8 AFe] o
FAA SHS BE) TRIASS FARGT. w
A o] Aze] HAT AYE AAY F Y& gy
ujzlo] o] A FZoA BYPtz &g}

AAAZE ERZ7 98] 2 =L gAg A
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Fig. 11. Magnitudes (m;) of 23 major events as a function
of time. 12 ISC events are indicated by their res-
pective numbers.

£4q AARFLz FAA A, o J|ze] T4
3 679 FeARES 477 Juan de Fuca ridgeZ
A%t JAA EFE Fs= AW F Explorer plate
8} Juan de Fuca plate 2] #Ald] A& i},

A g HATE AR F7 A=,
FEo] g 7ol A7 BEHGAE HolA A
AARF vt AABEY] AxE AAIZES
&4 ¥ ATk o] AZE wAR TA 9 Ago] A2
7 F2XA % 470 Sovanco fracture zone o X
3l 37]% Explorer plate  Juan de Fuca plate 7 7|
o Ax@.

99 #A-2 strain energy 7} transform fault zone
5} o] 9} spreading ridge o] mAAHA B FFo B
W23S 3o Fr}, Sovanco fracture zone 3+ Explorer
8} Juan de Fuce plate 4] 9] transform fault o] A &=
strain energy 7+ H24 £ 717e] AAA $3Hel
8] 3}led, Sovanco fracture zone # Juan de Fuca ridge
9] &34 9 Explorer ridge ¢ Revere-Dellwood frac-

AR

ture zone 9] A FZoJAE e 77l B ¥A
& stz A4 02 strain energy 7t WEE S €
Z=9]t}. o] A} Francis (1968)9] 24 F
tlantic ridge ¢] median rift o] 4] FAE AAES
fracture zone of] A WA 3L AR Lo u]3te] A ¢
e AE Fukss A e

o] E 23719 F9AAE9 local Richter magnitude
M) S AA 3tz o] 2EE bodwave magnitude (my) 2
425 seismic wave energy 5 A ALs= WL I A9

2=F(Lee, 1977; Lee, 1978 b)e] 7<= it}
A7 AE 73 2 AFghE BHIAR Sk o] A
T} A A7 & 435 & wave-energ £ 20.9X 108
erg ol ¥tz o]|F 44%7} Sovanco fracture zone oj
WA AAS] Pz, 43%FE 13%7F ] Explorer -
ridge $} Revere-Dellwood fracture zone 8] =34 P&
= Explorer ¢ Juan de Fuca plate A o] 4] @4 A
A5 %o WP Lo] HAHRA. B tect
onic feature 9} %= A & AAE A ¥Ed
energy = 1 %°l= u]XA X Y.

5. ¥

19719 109 ~129 %o] Juan de Fuca Ridge System
Jbifiel AT & AR AT HAKL ATl 9
Bte] o] Ao seismicity o] A =L BEMRE T
g&e 245 A9

1) ISC 9 o] A9 earth structure o] -4 3}+3l mo-
delof o3t} AA o], o] Ado] BEFNA HWES
AAES AL AFE model & 55 o FEF Z2A
o] &3te] o] JHF9 F2 tectonic features F

de Fuca ridge, Sovanco fracture zone, Explorer ridge,

Juan

Revere-Dellwood fracture zone 3 Juan de Fuca ridge
el A dbleg Fete AAdd 4342 + 3
=,

2) Focal mechanism f#+ o] A Fq) HAT}E=
E-0] Pacific, Juan de Fuca, Explorer 8 North Ameri-
can plate 9] F53%e] 9T AL I FIT,

3) Transform fracture zone o] 4]+ strain energy 7}
A7 7kl AR AAB W&o u]ste] fracture zone
¥ spreading ridge &] XA A& @r)zke] FA3
A W&ol wEze.

4) Juan de Fuca Ridge System 9] o]
Cascadia Basin ¢] spreading ridge system 3}

A4

AA 3=
duty o
2 #¥ =& seismic velocity anisotropy 7} ulA = 9ok,

6. W




Canada 7G%2] Seismicity 19

E g9 d&Eo] HA 7} Victoria Geophysical Ob-
servatory of A7 o2 AF A o] FHFon o] 4F
o] £¢& 2 W.A. Milne, R.D. Hyndman, R.P.
Riddihough 38+ @ G.A. McMechan, G.C. Rogers
HEAA ZAE =t

References

Atwater, T. 1970, Implications of plate tectonics for the
Cenozoic tectonic evolution of western North America.
Bull. Geol. Soc. Am., 81, pp.3513-3536.

Barr, S M. and Chase, R.L. 1974, Geology of the northern
end of Juan de Fuca ridge and sea-floor spreading. Can.
J. Earth Sci., 11, pp.1384-1406.

Bertrand, W.G. 1972, A geological reconnaissance of the
Dellwood seamount area, northeast Pacific ocean, and its
relation to plate tectonics. Unpublished M. Sc. thesis,

. University of British Columbia, Vancouver, Canada

Bolt, B.A., Lomnitz, C., and McEvilly, T.V. 1968, Seis-
mological evidence on the tectonics of central and nor
thern California and the Mendocino escarpment. Bull.
Seism. Soc. Am., 58, pp. 1725-1768.

Bullen, K.E. 1965, An introduction to the theory of seism-
ology. Cambridge University Press, pp.157-164.

Chandra, U. 1974, Seismicity, earthquake mechanism and
tectonics along the western coast of North America,
from 42° to 61°N. Bull. Seism. Soc. Am., 64, pp.
1529-1549.

Douglas, A., 1967, Joint epicenter determination. Nature,
215, pp.47-48.

Francis, T.J.G. 1968, Seismicity of the mid-oceanic ridges
-and its relation to the properties of the upper mantle and
crust. Nature, 220, pp.899-901.

Garland, G.D. 1972, Introduction to geophysics, mantle core
and crust W.B. Saunders Company, pp. 402.

Hyndman, R.D., Rogers, G.C., and Barrett, D.L. 1977,
Earthquakes and seismic refraction results from ocean
bottom seismometers off British Columbia EOS Trans.

AGU, 58, pp.508.

Lee, K. 1977, An earthquake swarm near the northern end

of Juan de Fuca ridge, Internal Report, Division of Se-
ismology and Geothermal Studies, Earth Physics Branch,

Department of Energy, Mines and Resources, Canada

Lee, K, 1978 a, Relocation of an earthquake swarm west of
Vancouver Island. Submitted to Can. J. Earth Sci.

Lee, K. 1978 b, An earthquake swarm west of Vancouver
Island and its tectonic implications. Submitted to Can.
J. Earth. Sci.

McKenzie, D.P. and Morgan, W.J. 1969, Evolution of tri-
ple junctions, Nature, 224, pp.125-133.

McKenzie, D.P. and Parker, R.L. 1967, The north pacific;
an example of tectonics on a sphere, Nature, 216, pp.
1276-1280.

Minster, J.B., Jordan, T.H., Molnar, P. and Haines, E.
1974, Numerical modelling of instantaneous plate tecto-

nics. Geophys. J.R. Astro. Soc., 36, pp.541-576.

Morgan. W.J. 1968, Rises, treches, great faults and crustal
blocks J. Geophys. Res., 73, pp. 1959-1982

Pavoni, N. 1966, Tectonic interpretation of the magnetic
anomalies southwest of Vancouver Island. Pure and ap-
plied Geophysics 63, pp. 172-178.

Raff, A.D. and Mason, R.G. 1961, Magnetic survey off
the west coast of North America, 40°N latitude to 52°N
latitude. Bull. Geol. Soc. Am., 72, pp. 1267-1270

Riddihough, R.P. 1977, A model for recent plate interac-
tions off Canada’s west coast. Can. J. Earth Sci., 14,
pp. 384-396.

Silver, E.A. 1969, Late Cenozoic underthrusting of the con
tlnental margin off northernmost California.
166, pp. 1265-1266.

Science,

Srivastava, S.P., Barrett, D.L., Keen, C. E., Manchester,
K.S8,, Shin, K.G., Tiffin, D.L,, Chase, R.L., Thomli
nson, A.G., Davies, E.E., and Lister, C.R.B. 1971,
Preliminary analysis of geophysical measurements north

of Juan de Fuca ridge. Can. J. Earth Sci., 8, pp.1265
~1281.

Srivastava, S.P. 1973, Interpretation of gravity and magne-
tic measurements across the the continental margin of
British Columbia, Canada. Can. J. Earth Sci., 10, pp.
1664-1677.

Tiffin, D.L. and Seemann, D. 1975, Bathymetric map of
the continental margin of western Canada, Geological

Survey of Canada
Tobin, D.G. and Syk.es, LR. 1968, Seismicity and tecto-

nics of the northeast Pacific ocean. J. Geophys. Res., 72,
Pp. 3821-3846.



20 Fx & M

Vine, F.]. 1966, Spreading of the ocean floor: New evide-
nce. Science, 154, pp.1405-1415.

Vine, F.G. and Matthews, D.H. 1963, Magnetic anomalies
over ocean ridges. Nature, 199, pp.947-949.

Wetmiller, R.J. 1971, An earthquake swarm on the Queen
Charlotte Islands fracture zone. Bull. Seism. Soc. Am.,
61, pp. 1482-1505.

Wickens, A.J. and Hodgson, J.H. 1967, Computer reeval-
uvation of earthquake mechanism solutions. Pub. Dom.
Obs., 33(1), p.560.

Wilson, J.T. 1965, Transform faults, oceanic ridges and
magnetic anomalies southwest of Vancouuer Island. Scie.
nce, 150. pp. 482-485.



