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Introduction

The goal of this pro ject was to pro cess first-ar rival data
from a mul ti chan nel vibroseis re flec tion sur vey in the
Nechako Ba sin of south-cen tral Brit ish Co lum bia (BC) to
pro vide an im proved near-sur face ve loc ity model. In
Smithy man and Clowes (2010), we re ported on traveltime-
in ver sion re sults us ing two well-known traveltime-in ver -
sion codes. We de vel oped ve loc ity mod els that, while po -
ten tially use ful for in ter pre ta tion in their own right, were
de signed pri mar ily as in puts to a full-wave form in ver sion
pro cess. In this pa per, we pres ent subsurface ve loc ity mod -
els gen er ated by full-wave form in ver sion of these seis mic
data. Be cause they in cor po rate wave form am pli tude and
phase in for ma tion, these ve loc ity mod els are more de tailed
than the re sults of con ven tional near-sur face re frac tion
stat ics or ray-trac ing. Ad di tion ally, the seis mic first-ar rival
wave forms en code in for ma tion about low-ve loc ity zones
in the near-sur face re gion. Such zones are not modelled by
traveltime codes, but are modelled in full-waveform
inversion.

Vibroseis mul ti chan nel seis mic ac qui si tion is de signed and
tuned to pro duce high-qual ity near-off set re flec tion data.
The ap pli ca tion of re frac tion stat ics is nor mally used to ac -
count for near-sur face heterogeneities when pro cess ing
later ar riv als, but the pro cess can pro duce use ful ve loc ity
mod els. In con trast, our traveltime-in ver sion ef forts were
de signed pri mar ily to pro duce high-qual ity ve loc ity mod -
els us ing the ex tended off set data avail able from the 2008
Geoscience BC Nechako Ba sin vibroseis seis mic sur vey
(Calvert et al., 2009). The use of data from off sets of up to
14.4 km in the traveltime-in ver sion pro cess pro vided ve -
loc ity mod els with depths of in ves ti ga tion on the or der of

2–3 km (de pend ent on lo cal ge ol ogy). Full-wave form in -
ver sion im proves on the res o lu tion and fi del ity of the
traveltime-in ver sion re sult by fit ting the waveform
amplitude and phase, instead of a single traveltime pick per
trace.

Re sults from our stud ies (and the meth od ol ogy that pro -
duced them) have rel e vance in the seis mic pro cess ing and
in ter pre ta tion workflows for two main rea sons: 1) in ter pre -
ta tion can pro vide valu able in for ma tion about the near-sur -
face re gion that is not well parameterized by re flec tion
meth ods; and 2) ad di tional near-sur face ve loc ity in for ma -
tion may be used to im prove stack ing and mi gra tion re sults
through re pro cess ing pro ce dures. In for ma tion from (1) can 
be help ful in iden ti fy ing dif fer ing rock types and their rel e -
vance for fur ther ex plo ra tion, while that from (2) can en -
able im proved im ages of the subsurface for better in ter pre -
ta tion of geo log i cal struc tures, including those that may be
associated with petroleum deposits.

Technical Background

We ap plied a tech nique known as wave form to mog ra phy,
in which high-qual ity traveltime data are pro cessed by
traveltime (tomographic) in ver sion fol lowed by fre quency-
do main, two-di men sional (2-D) acous tic full-wave form in -
ver sion of pre con di tioned wave form data (Pratt and
Worthington, 1990; Pratt and Goulty, 1991; Pratt, 1999).
This tech nique takes ad van tage of the re duced nonlinearity
of the traveltime-in ver sion ob jec tive func tion com pared to
the ob jec tive func tion found in full-wave form in ver sion.
By care ful use of traveltime-in ver sion tech niques, the full-
wave form in ver sion pro cess can be gin close to the global
minimum of the eventual solution.

The ap pli ca tion of full-wave form in ver sion re quires that
the char ac ter is tics of the sur vey be re pro duced ac cu rately
when gen er at ing syn thetic data (for ward mod el ling). This
is sim plest in cases where ge om e try and sur vey char ac ter is -
tics are reg u lar or eas ily con trolled; ex am ples in clude syn -
thetic stud ies, ma rine ac qui si tion and cross-hole ex per i -
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ments. In these cases, the ge om e try of the sur vey can of ten
be well parameterized and is fre quently known to a high
pre ci sion. Land ac qui si tion in gen eral, and vibroseis ac qui -
si tion in par tic u lar, are more dif fi cult to sim u late in a 2-D
full-wave form mod el ling code. This is be cause top o -
graphic fea tures and land-use con cerns of ten con trol the
place ment of shot points and re ceiver groups. The vibroseis 
method uses trucks with com puter-con trolled hy drau lic vi -
bra tors to sim u late the seis mic re sponse from an ex plo sive
source, but with less dis rup tion and lower cost than ex plo -
sives. This al lows for denser and faster ac qui si tion; hence,
vibroseis is typ i cally the pre ferred method for land-based
ex plo ra tion-seis mic ac qui si tion. The in cor po ra tion of off-
line (y-di rec tion) sta tion off sets is of ten un avoid able. In the 
case of the Geoscience BC Nechako Ba sin seis mic sur vey,
the vibroseis trucks worked on the pre-ex ist ing log ging
roads in the area. The source and re ceiver ge om e tries were
con trolled by the lo ca tion of the roads, which in turn were
de ter mined by topography. The irregular geometries
produce effects in the data that cannot be modelled
correctly with a 2-D implementation.

The source char ac ter is tics of the vibroseis ac qui si tion also
pro vide ad van tages and dis ad van tages for full-wave form
in ver sion. Vibroseis com monly al lows for high sig nal-to-
noise ra tios through high-fold sur veys and stack ing of
shots. The spa tial sam pling of the source lo ca tions is also
po ten tially much finer, due to the speed and re peat abil ity of
vibroseis shoot ing. This is ben e fi cial, es pe cially with hor i -
zon tally trav el ling waves, since the sta tion spac ing con trols 
the max i mum mea sur able fre quency at wide az i muth.
How ever, vibroseis seis mic data are of ten band lim ited
com pared to data col lected us ing an ex plo sive source. The
low-fre quency sig nals that are very ben e fi cial in full-wave -
form in ver sion are not typ i cally in cluded in the vibroseis
sweep. The nom i nally zero-phase source sig na ture must
also be ac counted for in pro cess ing and may af fect the ef fi -
cacy of wave form in ver sion at vary ing off sets. Fi nally, it is
nec es sary to ac count for parameterization er ror in the
survey geometry when applying the 2-D acoustic for mu la -
tion of the wave equation.

We have de vel oped a meth od ol ogy for ap proach ing 2-D
wave form to mog ra phy of vibroseis data ac quired along
crooked roads. This in cor po rates ap prox i ma tions that are
not nec es sary or de sir able in a three-di men sional (3-D)
full-wave form in ver sion workflow. Our goal was not to im -
prove upon ex ist ing 3-D workflows, but rather to over come 
ob sta cles that lim ited the ef fec tive ness of 2-D wave form
to mog ra phy in cases where the survey is not ideal.

Geological Background

The Nechako Ba sin is a sed i men tary ba sin in the
Intermontane Belt of the west ern Ca na dian Cor dil lera (Fig -
ure 1). This area has been char ac ter ized as pro spec tive for

hy dro car bon de vel op ment. Hayes et al. (2003) iden ti fied
the south east ern por tion of the ba sin as hav ing the high est
prospectivity. We car ried out wave form-to mog ra phy pro -
cess ing of vibroseis data col lected along line 10 of the
Geoscience BC Nechako Ba sin seis mic sur vey; please re fer 
to Calvert et al. (2009) for de tails on data col lec tion. This
line is lo cated along the north ern bound ary of the most pro -
spec tive re gion of the Nechako Ba sin, ap prox i mately
100 km west of Quesnel in south-central BC (Figure 2).

The re gion is un der lain by the Stikine terrane, which is
com posed of ma rine sed i ments and vol ca nic rocks de pos -
ited as re cently as the Mid dle Ju ras sic; the Hazelton Group
(Fig ure 2) is part of the Stikine terrane (Massey et al.,
2005). The pro spec tive units for oil and gas ex plo ra tion in
the Nechako Ba sin are Cre ta ceous clastic sed i men tary
rocks, mainly the Skeena Group, that over lie the Stikine
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Fig ure 1. Rel e vant geo log i cal ter ranes in south-cen tral Brit ish Co -
lum bia, show ing the lo ca tion of the study area. The Nechako Ba sin
is sub di vided into two main re gions; this study en com passes the
north ern edge of the south east ern re gion, roughly at the bound ary
be tween rocks of the Stikine terrane and those of the ba sin proper
(Massey et al., 2005).



terrane (Hannigan et al., 1994). In turn, these are over lain
by non-pro spec tive mid dle to Late Cre ta ceous sed i men tary
rocks as thick as 2500 m within the ba sin, but these rocks do 
not out crop in the re gion of our study. The near sur face is
dom i nated by Eocene vol ca nic rocks of the Ootsa Lake and
Endako groups, fol lowed by the Neo gene Chil cotin ba salt.
Based on rock phys ics re sults, the Chil cotin ba salt was
orig i nally ex pected to show a higher bulk P-wave ve loc ity
than the Ootsa Lake and Endako units. How ever, re cent
work by Calvert et al. (in press) in di cates that brecciation
may cause the Chil cotin ba salt to pos sess slower P-wave
ve loc i ties through out much of the re gion. Qua ter nary de -
pos its of dif fer ing types and varying thicknesses overlie the 
older rocks (Figure 2).

Geometric Correction and Initial Model

In or der to ac cu rately model wave prop a ga tion along an ir -
reg u lar land sur vey ge om e try, it is nec es sary to ac count for
3-D wave prop a ga tion, which re quires large com pu ta tional
re sources. How ever, with care ful pre-pro cess ing of the
data wave forms, it is pos si ble to ac count ap prox i mately for
small off-line ge om e try er rors. In or der to model (and in -
vert) the data dis cussed in this re port, we im ple mented a
geo met ric cor rec tion for the data from line 10. This work
was car ried out since the re lease of last year’s prog ress re -
port (Smithyman and Clowes, 2010); the dif fer ences from
the earlier methodology are summarized below.

The first-ar rival data were mod elled and in verted us ing
First Ar rival Seis mic To mog ra phy (FAST; Zelt and Barton,
1998) in three di men sions, in cor po rat ing the ac tual ge om e -

try of the sur vey. How ever, at each it er a tion, the ve loc ity
model was con strained to be two-di men sional (i.e., the ve -
loc ity field did not vary per pen dic u lar to the ideal 2-D ge -
om e try). We re fer to this as a 2.5-D ap proach. Our mo ti va -
tion was to de velop a best-fit 2.5-D ve loc ity model that
ac counted for the data to an ac cept able max i mum er ror and
bias (Fig ure 3a). Once the 2.5-D model was de vel oped, the
data were for ward mod elled us ing the 3-D and 2-D line ge -
om e tries. Due to the out-of-plane ho mo ge ne ity of the ve -
loc ity model, these re sults vary only in the sen si tiv ity ker -
nels (i.e., ray paths) of their re spec tive source-re ceiver
pairs. By find ing the dif fer ence be tween these two syn -
thetic datasets, we were able to cal cu late traveltime shifts
for each seis mic trace that are nec es sary to ap prox i mate the
response from the equivalent 2-D source and receiver
geometries (Figure 3b).

It is im por tant to note sev eral lim i ta tions to this method:
· The traveltime cor rec tions are de rived from the ray

equa tion and there fore are lim ited by its abil ity to re -
solve model pa ram e ters. This is valid for com mon-
mode de lays, but the sen si tiv ity ker nels do not ac count
for events that fol low a dif fer ent path from the first ar -
riv als (e.g., wide-an gle reflections).

· Small source-re ceiver off set er rors are ap prox i mated
well, but large traveltime er rors can re sult from large
off sets. This cor rec tion is rea son able for traveltime er -
rors smaller than the RMS mis fit of the target data.

· Re gard less of the ef fi cacy of this cor rec tion, the ve loc i -
ties re cov ered in full-wave form in ver sion will be some -
what dis torted in re gions where the line ge om e try is
irregular.
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Fig ure 2. Ge om e try of seis mic line 10 in re la tion to li thol ogy and sev eral other seis mic lines from the 2008 Geoscience BC Nechako Ba sin
vibroseis sur vey, south-cen tral Brit ish Columbia (mod i fied from Smithyman and Clowes, 2010). The sur face of the cen tral por tion of line 10
is dom i nated by the Ootsa Lake rhy o lite, whereas both flanks are over printed by the Chil cotin ba salt (Massey et al., 2005). To the north, the
Hazelton Group vol ca nic rocks of the Stikine terrane ap pear to plunge be neath line 10 to ward the south. The 2-D ap prox i mate ge om e try
used in wave form in ver sion is high lighted, with cor re spond ing ex tents of the ac tive source (blue line) and re ceiver (red line) ar rays.
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Fig ure 3. Traveltime and re sid ual plots for seis mic line 10 from com par i son of a) real and 3-D syn thetic data, and b) 2-D and 3-D syn thetic
data. The 3-D syn thetic data (gen er ated in a 2-D model) pre dict the true data within an RMS mis fit of ap prox i mately 27 ms, and the re sid u als
are well dis trib uted about zero mean. The 2-D syn thetic data dif fer from the 3-D syn thetic data due to the pro jec tion of the ge om e try onto a
plane (strik ing ap prox i mately 106°).
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Fig ure 4. Ve loc ity mod els for seis mic line 10 from traveltime in ver sion (a) and sub se quent full-wave form in ver sion (b). The dif fer ence (c) is shown to help iden tify fea tures. The wave form data-
fit from traveltime in ver sion was ex cel lent in the east ern por tion of the model, lead ing to very small per tur ba tions from full-wave form in ver sion (see Fig ure 6).



Results from Waveform Tomography

The ve loc ity model shown in Fig ure 4a was pro duced by
2.5-D traveltime in ver sion us ing FAST un der the con -
straints out lined in Smithyman and Clowes (2010) and the
pre vi ous sec tion. This acted as an in put (start ing) ve loc ity
model for full-wave form in ver sion. The goal of the full-
wave form in ver sion pro cess was to im prove on the ve loc ity 
model pro vided by traveltime in ver sion in two main ways:

· Spa tial res o lu tion can be ex pected be cause of the mi gra -
tion-like gen er a tion of the model updates.

· Abil ity to re solve low-ve loc ity zones is pos si ble due to
the in cor po ra tion of mul ti ple phases and am pli tude
information.

The afore men tioned static cor rec tions were ef fec tive at im -
prov ing the qual ity of the ini tial wave form fit. In or der to
test this, ini tial syn thetic wave forms (also used in in ver -
sion) were cal cu lated us ing a delta func tion. The ini tial cor -
re spon dence be tween the phase of the real data and syn -
thetic data was high in the east ern por tion of line 10 (see
Fig ure 2) but lower to wards the west. This is likely due to
the large off-line dis place ments of sources and re ceiv ers
(rel a tive to the ideal 2-D line) at the west ern end. Smaller
dis place ments were well ac counted for by the time-shifting
method.

We car ried out full-wave form in ver sion be tween 8 and
11 Hz, us ing an ap proach in which we iteratively in creased
the fre quency con tent of the in ver sion. The ini tial stages
used 8.0, 8.5 and 9.0 Hz fre quen cies; sub se quent stages in -
cor po rated data up to 11 Hz. At early stages, a delta func -
tion source was used to ap prox i mate the re sponse of the
ideal broad band vibroseis source. Once fre quen cies above
9 Hz were in cor po rated, the in ver sion pro ceeded with a
syn thetic source sig na ture de rived di rectly from the data.
The re sult is pre sented in Fig ure 4b, which contrasts with
the traveltime result.

Fig ure 5 shows a com par i son of real and syn thetic data
from two rep re sen ta tive shot gath ers in the dataset. This
acts as a qual ity con trol on the suc cess of the method, and in
par tic u lar pro vides valu able in for ma tion about which fea -
tures in the model are ro bust. The data were time win dowed
for use in the full-wave form in ver sion pro cess ing, and
there fore we are par tic u larly in ter ested in data fit within
cer tain spe cific re gions. Anal y sis of the fre quency con tent
of the early ar riv als sug gests that these data may sup port
ad di tional higher fre quen cies (up to ~16 Hz) in some parts
of the model (e.g., the well-char ac ter ized re gion near
shot 475). How ever, the early-ar riv ing data are very low
amplitude above 16 Hz.

Interpretation

The ve loc ity mod els built by traveltime to mog ra phy and
full-wave form in ver sion can be di rectly in ter preted to as -

sist in de vel op ing a geo log i cal model of the re gion. The
re gion of high est con fi dence in our work is the east ern por -
tion of the line, due to the rel a tively low line-cur va ture. Fig -
ure 2 pres ents the sur face geo log i cal fea tures and Fig ure 4
shows the ve loc ity model de rived for in ter pre tive pur poses
and any sub se quent re flec tion-data re pro cess ing (to be
done by oth ers). For interpretation, we refer to labels in
Figure 6.

The pres ence of Chil cotin ba salt in the east ern por tion of
the sur vey re gion is iden ti fied by a lo cal high-ve loc ity
anom aly (A). This cor re sponds with rock-phys ics in for ma -
tion sug gest ing that the Chil cotin ba salt is dis tin guish able
by a high seis mic ve loc ity rel a tive to the nearby Ootsa Lake
and Endako groups. How ever, re cent work (Hay ward and
Calvert, 2009; Calvert et al., in press) has found that the ve -
loc ity of the Chil cotin ba salt in situ is typ i cally some what
lower than that of the nearby Eocene volcanics. Note that
this is at the far east ern ex tent of our model, and may not be
per fectly re solved. Im me di ately west of this, there is an ap -
par ent in crease in the re cov ered het er o ge ne ity in the near-
sur face (B). This is most likely due to the vol ca nic rocks un -
der ly ing the Qua ter nary cover; how ever, the vari abil ity in
ve loc ity likely oc curs at a finer scale than we are able to dis -
tin guish. This fea ture ap pears to cor re late well with the dis -
tri bu tion of re cent sur face sed i ments, ex tend ing for about
10 km over the mid dle east ern por tion of the line. Seis mic
high-ve loc ity fea tures at C are in ter preted to be due to the
Hazelton Group vol ca nic and volcaniclastic rocks, which
out crop im me di ately north of line 10. We be lieve that this
unit most likely plunges south ward be neath the Eocene vol -
ca nic rocks that dom i nate the near sur face. This in ter pre ta -
tion cor re sponds to the knowl edge that the ba sin is deeper
to wards the south (Hannigan et al., 1994), but it does not
pre clude the pos si bil ity that Hazelton Group out crops to -
ward the north could be re spon si ble for the high-ve loc ity
re sponse. Because of the presence of this feature, we have
not attempted to interpret sub-basin structures in this part of 
the model.

A deep en ing of the low-ve loc ity re gion (~3000–3500 m/s)
to ap prox i mately 700 m (D) is in ter preted as a sub-ba sin.
This ap pears, from in ter pre ta tion of ve loc i ties, to be
infilled by Ootsa Lake rhy o lite, sug gest ing that the for ma -
tion of the ba sin struc ture is at least Eocene in age. A
sharply de fined high-ve loc ity fea ture at E could be a vol ca -
nic plug. An other sub-ba sin struc ture is seen far ther west at
F. How ever, the con fi dence of the full-wave form in ver sion
is lower in this re gion, due to the poorer per for mance of the
2-D ge om e try ap prox i ma tion (Fig ure 2). An 8–10 km wide
synformal struc ture at G was ini tially in ter preted to be an
ar ti fact of the ray-trac ing used in the ini tial model-build ing
with FAST. More likely, it could be a poorly resolved
indication of another sub-basin.
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Fig ure 5. Real (top) and syn thetic (bot tom) data are shown for two shot gath ers on seis mic line 10. Shot 225 (left) is rep re sen ta tive of the poorer data fit seen in the west ern por tion of the model, 
due pri mar ily to prob lems in ap prox i mat ing the ge om e try. Shot 475 (right) is rep re sen ta tive of the high-qual ity data fit found in the east ern por tions of the model. An no ta tions high light some of
the rel e vant data fea tures.
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Fig ure 6. Top: The ve loc ity model for seis mic line 10 from Fig ure 4b is shown an no tated with fea tures of in ter est la belled (de scribed in the text); see Fig ure 4 for ve loc ity scale bar. Bot tom: A
por tion of the mi gra tion im age is shown with colours over laid based on magnetotelluric re sults; la bels and an es ti mated depth scale have been in serted (mod i fied from Calvert et al., in press).
Note that the depth scale on the mi gra tion im age is ap prox i mate and likely vari able across the im age. The hor i zon tal and ver ti cal res o lu tions are also vari able be tween meth ods. These mod els 
share some com ple men tary fea tures, es pe cially with re gard to the iden ti fi ca tion of sub-bas ins.



Calvert et al. (in press) pres ent a pre lim i nary in ter pre ta tion
of the vibroseis seis mic-re flec tion sec tions col lected on be -
half of Geoscience BC (see Calvert et al., 2009), com bined
with magnetotelluric in for ma tion (Spratt and Cra ven,
2010). The re flec tion data pri mar ily rep re sent deeper struc -
tures than we might ex pect to see from the first-ar rival re -
frac tion data alone, but there is a re gion of over lap where
re sults of the two meth ods can be di rectly com pared. Ad di -
tion ally, the magnetotelluric re sults pro vide in for ma tion
about rock type that is not avail able from seis mic re cords,
al though in ter pre ta tion of re sults is in volved in both cases.
Calvert et al. (in press) in ter pret Eocene and youn ger ex ten -
sion in the seis mic-re flec tion sec tion through the mid dle
west ern por tion of line 10 (~3–27 km on the scale of Fig -
ure 6). They iden tify highly re sis tive Hazelton Group base -
ment rocks from magnetotelluric stud ies in a lo ca tion that
cor re sponds well with the high-ve loc ity fea tures iden ti fied
above (C). Fur ther more, a full-graben struc ture is in ter -
preted be tween 16 and 25 km (H), and a half-graben east of
3 km (J; dis tances rel a tive to Fig ure 6). They find ev i dence
for post-Eocene ex ten sion in the Chil cotin ba salt near
surface in the western portion of line 10 (Figure 2), leading
to folding and brecciation.

Con sid er ing re sults from Calvert et al. (in press), sev eral
ad di tional fea tures of in ter est may be iden ti fied. We see a
rea son able cor re spon dence be tween the graben struc ture
they in ter preted at H and a deep en ing of the bed rock in ter -
face in our re sults (D, F; Fig ure 6). The geo log i cal unit at
depth here is not well known, but we pre sume the pres ence
of Cre ta ceous sed i ments be tween the youn ger vol ca nic
rocks and Stikinia. The im pli ca tion is that the graben struc -
ture was infilled by Eocene vol ca nic rocks af ter or con tem -
po ra ne ous with Eocene ex ten sion. How ever, we iden tify a
high-ve loc ity fea ture be tween D and F that we as sume to
bound the two sub-bas ins. Ad di tion ally, the sub-ba sin we
iden tify from ve loc ity in for ma tion at D is sig nif i cantly
shal lower than the graben struc ture iden ti fied by Calvert et
al. (in press). The fea ture we in ter pret at E is in a re gion pos -
sess ing vari able re sis tiv ity (Figure 6), but it is not identified 
in the seismic-reflection interpretation.

Our re sults show high-ve loc ity near-sur face fea tures and
heterogeneities (com pare the near sur face in sub-bas ins F
and D) that are spa tially cor re lated with the brecciated Chil -
cotin ba salt in ter preted by Calvert et al. (in press). How -
ever, the full-wave form in ver sion re spon si ble for pro duc -
ing this het er o ge ne ity in the model was neg a tively af fected
by ge om e try er rors in this re gion, and the ex act place ment
and ex tent of the het er o ge ne ity are not well con strained.
Like wise, we see a high-ve loc ity re gion at F that can not be
well con strained, al though the het er o ge ne ity pres ent cor re -
sponds to an in ter preted fault from the re flec tion-seis mic
and magnetotelluric work. The high-ve loc ity fea ture at K
seems to have the same ori en ta tion and lo ca tion as a highly

re flec tive folded pack age (L) in the re sults of Calvert et al.
(in press). Res o lu tion and re li abil ity of our model west of
the 10 km point (near K, Fig ure 6) is very de graded, due to
the omis sion of back-shots be yond this point; how ever, we
have included it for comparison with Calvert et al. (in press) 
and future works.

Conclusions and Future Work

From wave form to mog ra phy of the first ar riv als and wave -
form data, we pro duced a de tailed near-sur face ve loc ity
model along line 10 of the Geoscience BC Nechako Ba sin
seis mic sur vey. This com pares fa vour ably with other meth -
ods in terms of the abil ity to re solve near-sur face fea tures.
In par tic u lar, the use of a wide range of source-re ceiver off -
sets and dense spa tial sam pling al lows more ad vanced pro -
cess ing than con ven tional re frac tion stat ics. We in ter preted 
these re sults and com pared them with in ter pre ta tions by
other re search ers based on near-off set seis mic-re flec tion
and magnetotelluric meth ods. The com bined in ter pre ta tion
of these data and other multidisciplinary re search pres ents
the best chance to model the ge ol ogy of the com plex
Nechako Ba sin. Based on work to date, there is ev i dence
for the presence of shallow sub-basins in the region of
interest.

We ex pect to con tinue ap ply ing wave form to mog ra phy to
other datasets in the Nechako Ba sin and con trib ute re sults
to the on go ing in ter pre ta tion of the ge ol ogy. This will likely 
in clude pro duc tion of a de tailed fence-di a gram model that
ties to gether in for ma tion from mul ti ple seis mic lines. To
fur ther con strain the re sults of this method, we in tend to
com pare our re sults with de tailed struc tural geology
information where available.
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