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Abstract
Approximately 700 km of multichannel seismic reflection lines were

obtained across the continental shelf and slope off Vancouver Island
during September-October, 1989. Data were also obtained from several
sonobuoys and by recording the airgun source at land stations. Along with
previous data (Yorath et al., 1987, GSC Open File 1661), a total of 9 lines
are now available across this subduction zone margin. A reglonal
interpretation of the structure and Tertiary tectonic history of the margin
based on previous marine data and adjacent LITHOPROBE land seismic
reflection data across Vancouver Island is given in Hyndman et al. (Can
J. Earth Sci., 27, 313-329, 1990), and interpretation of the previous
continental slope data in Davis and Hyndman (Geol. Soc. Am. Bull, 101,
1465-1480).

The objectives of the new survey included:

1. Determination of the structure and of the processes of sediment
accretion and deformation along this convergent margin. It provides an
example of a "live" fold and thrust belt in process of formation.

2. Delineation of the deep thrust plane beneath the slope and shelf
along which very large "megathrust” earthquakes could occur. Constraints
are sought on which part of the fault plane is in the "brittle" seismogenic
regime.

4. Definition of methane hydrate ice-like layers that have formed
beneath the continental slope. Since methane is a very strong greenhouse
gas, it may play an important role in global climate change. Seafloor
hydrate within sedimentary accretionary wedges is the largest global
reservoir of methane, and thus studies of the nature, distribution and
mechanism of formation of such hydrate are important.

5. The seismic reflection data is a critical component of the site
survey required for proposed shallow scientific drilling on the lower
continental slope off Vancouver island in 1992 to address the above
problems.

The new data provide excellent definition of the downgoing oceanic
plate beneath the slope and shelf that corresponds well to that from
Benioff-Wadati seismicity and seismic refraction. The two narrow terranes
that provide the backstop to the sediment accretion are imaged beneath
the inner shelf on several lines. At the deformation front, several lines
exhibit particularly clear landward dipping thrusts that extend through the
entire ~3km sediment section to near the crustal basement. Midway up
the continental slope, a bottom-simulating-reflector (BSR) 1s interpreted
as the base of the frozen methane-hydrate layer.

SEISMIC ACQUISITION : SEISMIC PROCESSING :

Contractor | Contractor
Digicon Geophysical GSI- Haliburton Geophysical

Source Processing

7800 cu.in. airgun array True amplitude recovery
Designature

Hydrophone array Velocity analysis

3600 m; 144 channel FK demultiple
Deconvolution

Recording Equilization

DSS 240 Statics

sample rate 4ms Normal moveout

freq. 3 - 80 Hz Common depth point stacking

shot interval 50 m Deconvolution

hydrophone group interval 25m FK migration
Time varying filter

navigation Star Fix Time varying scaling

Sections
Stack, migration and depth

Jaided uns apeo
aun,p uoiesuawnu Jed uononpoldey

dew |euiBlio 8y} J0 UOISIBA pauUUROS
e woJy pajulidal usaq sey dew siyL

Prepared at the Pacific Geoscience Centre

l*l Energy, Mines and Energie, Mines et
Resources Canada Ressources Canada

. Open File 2391
anad Sheet & of 12

COMMISSION GEOLOGIQUE DU CANADA

S.P

LINE 89-05
1096 TO 100

PACIFIC GEOSCIENCE CENTRE
WEST COAST MARGIN

53 DEGREES
b o

INTVEL
SEC [M1/7%EC
1112
2120
2501
3006

o oo b

¢ DIRECTION SHOT ax

FINAL STACK

FINAL STACK

FIELD DATA

SHOT BY

VESSEL

DATE 5HOT

DATA TYPE
NAVIGATION SYSTEM

RECORDING SYSTEM
RECORDING FORMAT
RECORDING DENSTTY
SAMPLE PERIOD
RECORD LENGTH
RECORDING FILTERS

SHOTPOINT INTERVAL

CABLE LENGTIH/AVG DEPTH
NORMAL GROUP INTERVAL

MULTIPLICITY

SPREAD DIAGRAM

DIGICON GLOPHYS

SETSMIC REFLFCTION

3 H7 @ 6 DB/OCTAVE

dar dow

o

3600 METRFS/11

w..\\\ _,..; »i\,.. _._' o

FINAL STACK

-, b, ) 2
UL '”ﬂ»" » ».,‘ 0
w&. ! bv .-,-"L,‘"’_;‘:;'

R “J*p“m u;?m
HM '\'y‘

TN *l .,"":,,_, o _,.xv ;-.w
v L

% ]
ﬂl P W n-n,.b’.t.’.»‘ .

jug
\ 3&%\&6“ o

} — JR—

| 3

DIGITAL PROCESSING

‘.Z»w»w \»w-\.,...»m...;..\

144 GEOPHONE GROUPS
L S o=

w1 ""’.I\M

e

1096 TO 100

89-05

E

N
p

I

L
S

PRF DECONVOLUTION MUTE
TRUE AMPLITUDE RECOVERY
VELOCITY FILTER (COMMON SHOT)

DESIGNATURE
VELOCTITY ANALYSITS
FX DEMULTIPLF
VELOCITY ANALYSIS
OECONVOLUTION

FQUAL TZATION
STATICS

NORMAL MOVEOUT CORRECTIONS
COMMON DEPTH POINT STACK

DECONVOLUTION

TIME VARTANT FILTER

TIME VARTANT SCALING

TIME VARTANT SCALING

DISPLAY

DISPLAY

HORIZONTAL SCALE
VERTICAL SCALE -
POLARITY -
TRACE TYPF, BIAS
DATUM

DISPLAY UNIT

FIRST BREAK ENERGY
3.6 DB APPLIED (WATER ROTTOM DATUM) 0 TO 6 SEC
MS/TR AT WATER DEPTHS

MS/TR AT WATER DEPTHS

nmm:»»wwmmwﬂ::;:;w»
o

HAND PICKED LOCATIONS fOR DEMUI TIPLE FUNCTIONS

i
V” "““ rm

HAND PICKED LOCATIONS FOR NMO FUNCTIONS

OFFSET / TIME VARIED WITH MOVEOUT CURVE
3000 MS DESIGN GATES

N h M
{M'\ ».}_‘.,l N .,,:Ww». gyt

mx — —

SEE STACK SECTION HEADFR FOR VELOCITIES
36 FOLD/TYPE=DIVERSITY POWFR

AUTGCOR START/OND TIMES
FULLY APPLIED

ML.»“ i J !\v\
) ‘M“mﬁﬁﬁm»mwy

TYPE/START TIME SQRTIVS/-25 MS W)M&»N

FLATTVS/-25 MS
2000,4000.6000 MS

EVERY SECOND TRACE

\"‘ ‘
‘“’lwy"ﬂn.w

!
e
"-» = muﬂ»&_u’*»m

DISPLAY GAIN

’&\b".w' ;l::“
52‘% A

“» J»\“mm_w\»’fjm w-‘» W."“[.nl‘:

T5QMwW“ﬂnmvmmw“p:3N
W

Nozoomwm

PACIFIC GEOSCIENCE CENTRE

WEST COAST MARGIN

1989

-z

49 00 N —--

"\’T&M g} \

)
?'ﬂni& uimh’)ﬁ»

.rw& mr
-19-51 R ’ n}

& a-‘hP
-VN.’ .
L Wf;' »-..-.-u

' »‘*“‘“W

% J0 3¢

&r
_7».“.\

.....u ...,»»T"L“‘"r‘-\&g: o]

COAST MARGIN

18 MAR 1990
19:33

PROCESSING CHECKED BY

- .w
M 72‘ x‘% Bl Py ’\ M b
A.}' “\\ ‘»:;'% % ‘\Y- -M"‘wm\l‘“‘m& "M\ (, \m hﬁv’“\‘\

W*M‘_’"‘N »" s . P"N""'Nmb'v;\: "b‘

W"" -

m-»mn‘“

L

DRV LA 2
GEOPHOTO INC

3950
L5

G| INTVEL
M1 /SEC

A HALL IBURTON-COMPANY .

LINE 839-05
1096 TO 100

PACIFIC GEOSCIENCE CENTRE
WEST COAST MARGIN

53 DEGREES
b 4

¢ DIRECTION SHOT ax

F-K MIGRATION

F-K MIGRATION

FIELD DATA

SHOT BY

VESSEL

DATE SHOT

DATA TYPE
NAVIGATION SYSTEM

RECORDING SYSTFM
RECORDING FORMAT
RECORDING DENSITY
SAMPLE PERIOD
RECORD LENGTH
RECORDING FILTERS

SHOTPOINT INTERVAL

CABLE LENGTH/AVG DEPTH
NORMAL GROUP INTERVAL

MULTIPLICITY

SPREAD DIAGRAM

DIGICON GEOPHYSICAL CORP

SEISMIC REFIECTION

[t
il
*HH‘U‘M\
| M\!

I I\MH\H L

3 HZ @ & DB/OCTAVE
HIGH CUT 80 HZ ®

3600 METRES/11

HM
i

T,
.

. ;
.w'x._'\.lv».: .,.‘yn
KN e

www o

R

I
\‘:;,»“_‘
ot

. »;',»p

...r\,‘ il»ﬁ o

M
" -’, ‘
-WNM* o ‘l' '\"'..J\'“»
gy w.mv’"v o '»".“’

I

- »"--nu-v"' ""“M»
T st i

B N w\\,_,,.. ,w..&

.\?‘{ »»"» "V"'

-w _',, “».M
v ¢ , o

(e ' o me&»“’" ."v»-'b S

N ”»»11» w»..n#\u\u\n"’"’\b\ v »u\\u,nl""‘»xm"“'w w
a Jmh et

% .»e"’%""w .\--W%

MX — —

o ..»yrw’ M}Mﬁ‘»

1096 TO 100

s .,»%

LINE 89-05

S.P.

”;z?.? 'nnﬂ wmwmﬁi

NVoOZoomom

o mm»'v;, »:'v,,
*x:a-» “%‘“"’

»:s-“‘-%:\%&%

;.,\x -’r"",?‘\ LL.

W"‘
XL \»_J';. *‘WH‘“W

Ly ~ "’b“
: W““

\*hSiZ;?thNAQEs?ﬁ‘hms

i

“‘T ""*-M "?‘"m’h

""'»:‘:N i’ .m’l'?.

.ﬂ;;;‘ i w'\h)\ﬁ

M ,)rwj,‘ ..-l\ ""h

,
" N ¥
blljngﬁmx’ *‘“hﬁ~

J‘““*M_M

PACIFIC GEOSCIENCE CENTRE

WEST COAST MARGIN

1989

‘ 7
. -U‘»"h y
e .auwvw"».ﬁ"'
LY
-.:’“_:»*"M—’

Y m %‘ )\’\b,
*» qpmﬁ\,jb
“»:-» *"’3‘»@

4 J .' ‘ﬁ ﬁﬂ hk J*ﬂ
A v‘*"ﬁ\\ymv i ’IW\D A 'mm"»"'i ”""'m‘\tm i 'V‘»fh""m “"”"‘ Y

m&'
Kl» "1’ ‘\\wﬁ“’q“”h ’EM

MSEC VT/SLC MI/SEC |

lHl \ m\ L,)M ,..-,..,—,u" A
)i iseshenlae

»‘u »,;‘h%lmw» e \n‘lw\)

F-K MIGRATION

‘H‘M ““ NI
i muuu

o "-l' " 'V‘vu- "

G
»'N%ﬂﬁ“ﬂu ﬁWm.*Hn*

et M
\ s H,mmnum»»"'
!

J"
» gi"‘" r;l"" lb‘"‘

‘ """n»:»uiu»f""‘ﬁm»"n u»w‘“"‘“':“‘..’\‘ .

‘t»,\..\m “..M»wmwﬁ-*

-v:w,.».‘.\.w-:.m ,,,'w'w-m ] .,,u.‘

, .i)"" ;"" r\-»r”\.‘»
wk-v'w

-"’" A »u‘\"--r- ..v-»

ﬁ-» quda»-aﬂﬂm.b

»n."“b;w”»mﬂb,t—»

'W" "‘W‘" h‘ M)W - n.mh bl}".h\:" 2 »“Hw"“

ﬂﬂﬁpﬂ ﬁ-ﬁ#w- ﬂh:WNMl

DIGITAL PROCESSING

«mw“*‘mmm f——ﬂ--mh?ﬂ-’

mmw

sk V1157 bingapthes ] HF POOSmgny MR
e S

144 GEOPHONE GROUPS

'---»"-—' w—»»..»-——w—-——-u,..‘., n..mnuum
v Hoabaonas o un---.-_ ; >

1096 TO 100

89-056

E

N
P

I

.

L
S

PRE DECONVOLUTION MUTE
TRUEL AMPLITUDF RECOVFRY
VELOCITY FILTER (COMMON SHOT)

DESTGNATURE
VELOCTTY ANALYSIS
F DEMULTIPLE
VELOCITY ANALYSIS
Dt CONVOLUTION

EQUALTZATION
STATICS

NORMAL MOVFOUT CORRECTIONS

COMMON DFPTH POINT
DFCONVOLUTION

Pk MIGRATION

TIME VARIANT FILTER

TIME VARIANT SCALING

TIME VARTANT SCALING

D1SPLAY

DISPLAY

HORTZONTAL SCALF
VERTICAL SCALE
POLARITY

TRACF TYPE, BIAS
DATUM

DISPLAY UNIT

L e

MUTING OF FIRST
3 5 DB APPLIED (WATFR ROTTOM

HAND PICKED LOCATIONS FOR DEMULTIPLE FUNCTIONS M‘“W"ﬂ‘- ",..m....--.
b

e
e ity ,,mm»v PRI s iy o) Oy )

o MM:T.;"!M Praat e s
o et

" »,JIMNMH\N"’W' -
,—Iﬁ-v-r'n..m»,.. w-"‘“‘"'- g

HAND PICKED L OCATIONS FQOR NMO FUNCTIONS

TIME VARIED WITH MOVEOUT

o ., oty .:ﬁ» .Mi"""“’"m s

M= — —

"UM?WM""*” .

SLCTION HEADER FOR VELOCITIES
36 FOID/TYPE-DIVERSITY POWER

{ e o .
»:..,»»- »“;‘R ‘meww
= L

-wme“ o

FULIY APPLILD
-um. ..»."‘!‘.m»»\"

= —

'»»MWW'"' - m»"'“mlmﬂ"’»"'»

SQRTTVS/ 25 MS

EfE

FLATTVS/ 26 MS
2000,4000,6000 MS

! u. "“vm,mr""’"' e

""""m-"' ""“Im!.»...

I
M 'h‘".». »'"‘u '
iy "ur»»lrw"‘ R I '»\\»v.’..m »m
i o w o i o »\

y
r\\m»l[”“‘"‘. i S, ’]

’m.m»mu.mn»."""‘ aw n.n'”‘"“

[ DISPLAY GAIN |

.,‘...W.u»»»mu. n\ m..mm h

:»»"»&IN ,_w __4.1"0»»[ ; '""N\ . e
.' ! ! """""'»...........lhuw.:t’.

NOZOO0OMum

L:nw»»wmn.b'ln»»l JliN ":“""Ih“' "»»""M..,,pi b

L™
m»»»mg-ﬂ'“ﬁh~

o
ol wﬂ’“""‘:'w
-""'"""""'""“ -y

‘;,.,;n&rllbt\lhﬁx} ,.,\ '71‘»».)"'*”ik,

&
e N »‘_,,»......_—.... - ,\V':

»‘ M o ..,u»r
,u

-—{——»z

PACIFIC GEOSCIENCE CENTRE
WEST COAST MARGIN

1989

4 -, ,
M;-’ -nn\hn,ﬂM-mM--»»u.»" o

! ‘»»w M..k o ,__nl»»..

w»a-”

mn,mmmmmhﬂﬁ»wi

'NN‘"“DL”:T\H»N. = . 'ﬁ?”‘hnwdh' w“.

r

;wb"-t"”.,,,»nw:;,"’wh'-

v
,»;,_-t'a S

Ml\»ln»n""""“"“""""'
i,

. ," r..»».,.“‘»»'-»»»,

-w“m».'mMu.""vmp*.
"

" 'mumw prassiior
s

A9 00N
o
&>
18 MAR 19390
19:456:19

PROCESSING CHECKED BY

o R S
ﬁ ’»: ’W"M\.qu
"'tw

n»m.»»w ‘

P )
l’ M n,‘v» a2
)* "'"‘.— o,

LUVNT
; :;»w»-m,.nv,

'M‘.me ““}v'*',

! d
* )
’“-»‘W ™ s,
w\%‘ﬁ»»’“ »M"“ w»“,.»nm...ul“ »
‘M‘M\m o
m\u;n.»‘mbm.*‘: mp»w“mmw“;h - ‘
m w‘w»‘»» e " “.»,» Ml

TR ,.hu!'.’»':;:h

..-v‘\».» .N,»» ,.vd -~

N Y
"E:M-% }éﬁ"ﬁ“ﬁb

e
m“&uhﬂn ‘P ﬁh’
s Mﬂ“wwﬂyw -\—-\ e g»

»-;.JW,._ ,‘!m'

N"“W
Sl .mu,
M Mﬁ"'ﬂ" o
mnmw- .mwm.‘ ! haﬁ
~ |»»» "f-. .»»"»..""'r oo " > oot

sy mn‘-&m.;-ﬂu

"*»h~“m“-m»»w

- ‘vmvm.»pmmw
»»"n'»’”»)"‘ \W ,..I »

nl
:»w&» ,»’,‘,..,“m”\b‘

M " %-:ilw.m..;w

o i
""‘"‘""‘\»‘“'v.» N .»l‘“" M»’ ».“%NM\RZ{M -».“ o

'.,, ’ ‘.,.oh»\w
m"'\‘ wiw“‘

P "b
W
'y

P g~
'**)///"U;
GEOPHOTO INC

A HALLIBURTO

‘,._;';».. j,,w W,.
e

Iy I ‘kﬂqwlb»@-—mr L

r— Y .,Www e
A i o)

"‘.‘i:v.~ua422*

""Illii
"‘“”‘Mx:

) u.‘\l‘\» »bb -v»b“ w;\/'

w),’}""ﬁmwﬁ.r —rr

m<x — -

‘ '». ';.
bi

Nl‘-"'.&*:, "'“'JW iy,
nms.wrmu “nu“*mw” r' L

= —

g J*'-»»; S
i MM L O

.»&."_ -»..y"\m —Lm-;

1096 TO 100

iu“uﬁ-qhimwv 'qs
N“:' , ‘h"“:: :"'»" Vn:]»» \

,-MWh )"‘""5"“

LINE 89-056

S.P.

e ~~»\-ww’~¢-~ R »»;;;a.»y‘-

tiil N wv
'wu,, "-5" v""\n s aj“:w 1y
s . -—‘k‘

» »,\».,‘ y..“ w" s
!
)

'""’m-"m'?“""' f"':“:\m\;‘ﬂl\u
‘_ B

NnOZo0o0Mmuwm

m.., i »wﬁ‘-ﬁ

"““'b”m”“’~”u&lﬂﬁ”"*ﬂﬂiﬁimpﬁﬂ o
»-.\»,»-DM' . ™ o ,...,,-"-

- f‘W"M,.\rlv»

"’, A et
7‘ r]

\’

) i
.,: "*‘»)»-‘».»\Ml ""»W 5,

:n..-- rzml»m. oty
-t=:~"‘?gb"’”‘“h““m?“ “:': Vnﬁ»“"

0”*“““9 N .uﬁhﬂ" qN»ﬂ

mwgmmw“.u‘ wn
SR ,‘*Kilv*'"w..,.m_,

..-w- m:;'- -w

—» !
U lﬁ I ‘ »‘i‘h Yonay
I 22" 20 1 "; etk
’_,.. (ﬁ»ﬂ W u—»‘:. o : ,,.,,»:f'_," e :;E_jmw
»P\
A 3 » it gk a,

w § . v", w,;,w.».,
= “»14 u ~a&J*mw’»——4

i
o - s, b
m oo . W)
xv ":»v’ »w W ,.-' g w0 ,W,»/:ﬂ ’»'\w»‘w
& )

heia
)
-U&xwm»—% "

A i i
N N Pl * ,.,w»« F— .

gl xs..;‘gwm;;-: '74’* S

T S
" - ,,n» V‘;,”'-w'-it':‘"‘!.gr »’“') o

»"“W" "n-!a..:',b-r" .
,,.g’».-umw 5
M

.."h.. NG i
" uW“MT::Jm:ﬁw

ey .ﬁimw‘ﬂbv »r’%".
o o9

‘ lw P ’!,,,x '-’” “
J-f“‘

," ol
." ¢ pL3
* ".’J—'» ) ” "H
-».LP' '( .’“"::W!'ﬁ,é" - "h‘% o
"fﬁﬁ" """'& ’ ; \,;.‘

PACIFIC GEOSCIENCE CENTRE

WEST CIOAST MARGIN

1989




