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ABSTRACT

A methodology was demonstrated for the 3D interpreta-
tion of networks of 2D seismic profiles in conjunction with
other 3D geological constraints. The methodology employs
3D migration of 2D seismic data as a means of directly cor-
relating reflections with out-of-plane geology, followed by
ray-trace modeling of interpreted 3D geological surfaces.
The proposed interpretation workflow was demonstrated
with examples taken from 2D seismic profiles that were
recently acquired for VMS ore exploration within the Flin
Flon mining camp, Canada. In each example, the utility
of the method was demonstrated and the resulting inferences
were validated by comparison with a true 3D seismic survey
acquired over a subset of the same area.

INTRODUCTION

Seismic reflection methods have found use in a variety of
hardrock exploration applications during the last 20 years (e.g.,
Eaton et al., 2003, 2010). Although 3D surveys are essential to
accurately defining exploration drill targets, 2D seismic profiles still
have a useful role to play in mineral exploration because they pro-
vide an affordable means of making regional assessments, or of
constructing sparse 3D geologic models from a network of seismic
profiles. Also, 2D seismic surveys usually provide finer spatial
sampling than 3D surveys due to the reduced number of shots
and receivers required for 2D surveys to achieve a specific CDP
bin width. However, interpretation of 2D images can be highly
ambiguous when acquired across complex geologic environments.
In such cases, auxillary information, in the form of surface-mapped
structural attitudes, drillhole constraints and/or intersecting 2D pro-
files, is generally required to achieve geological interpretations that

are geometrically accurate. Even then, interpretation is complicated
by the fact that drillholes usually are deviated (3D) and seismic
reflection lines often are crooked. Effective interpretation of 2D
seismic data requires a methodology that facilitates correlation
and interpretation of these combined data sets in 3D.
In this paper, we demonstrate a systematic approach to the 3D

interpretation of multiple 2D seismic profiles as constrained by cor-
relation with geology and logs from deviated drillholes. As such,
this methodology is specifically suited for seismic-based explora-
tion within regions where some drillhole information is available
(e.g., mining camps). The methodology employs two well-known
processes: 3D migration of 2D seismic data, and ray-trace modeling
of geologic surfaces constructed during interpretation. The
proposed interpretation workflow is demonstrated with examples
taken from 2D seismic profiles that recently were acquired for
VMS ore exploration within the Flin Flon mining camp (see
Figure 1 for line locations). These profiles were processed using
2D crooked-line geometry with DMO and 2D poststack migration
(Malinowski et al., 2008). In each example, the utility of the method
is demonstrated and the resulting inferences are validated by com-
parison with a true 3D seismic survey acquired over a subset of the
same area (White et al., 2012).

BACKGROUND

Two-dimensional seismic profiles acquired across 3D geology
will comprise the superposition of reflections that generally derive
from out-of-plane reflection points. In the simple case where the
geology is 2D and the acquisition profile is oblique to the dip azi-
muth, the out-of-plane reflection raypaths lie within a common ima-
ging plane (formed by the locus of reflection points and the
acquisition line) that is inclined relative to the vertical. In the more
general case of 3D geology, reflections may arrive from a spectrum
of out-of-plane directions, and a common imaging plane only exists
in some average sense, as illustrated in Figure 2. In this case, the
resultant 2D stack image will represent the superposition of these
various reflections onto a single arbitrarily chosen imaging plane
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(e.g., Figure 2b), usually chosen as the vertical plane beneath the
acquisition line. Two-dimensional migration is usually applied to
reposition these reflections within the chosen imaging plane, a pro-
cess which will be inaccurate to varying degrees, depending on how
oblique the acquisition line is to the local geological dip azimuth.
Crooked 2D acquisition lines accentuate the complications asso-
ciated with this process (e.g., Wu, 1996).
Other geometric constraints must be applied to reduce the ambi-

guity in the interpretation of 2D images. In the case of crooked 2D
acquisition lines, identification of out-of-plane reflections can be
partially assessed directly from the data by application of various
prestack processing methods, including cross-dip analysis (e.g.,
Wu et al., 1995; O’Dowd et al., 2004), swath-3D processing
(Malehmir et al., 2009), azimuthal binning (Kashubin and Juhlin,
2010; Lundberg and Juhlin, 2011), or 3D pre-
stack migration (Nedimovic and West, 2003).
However, the effectiveness of such approaches
will vary case-by-case, because they depend
on the crooked nature of the acquisition line. Al-
ternatively, 3D poststack migration can be ap-
plied directly to the 2D DMO-stacked data.
This process, though recognized as being valid
(e.g., Sheriff and Geldart, 1984, p. 326), is not
commonly applied to 2D data for several rea-
sons: First, the lack of aperture in the out-of-
plane direction yields highly smeared images
for crossline sections, limiting their usefulness;
second, although inline sections from the 3D vo-
lume provide well-resolved images, there is no
basis for preferentially choosing any of the inline
sections from the 3D volume over that which cor-
responds to the simple 2D migration. In light of
these first two reasons, the computational ex-
pense of applying 3D migration over 2D migra-
tion is not justified. However, these ambiguities
can be partly addressed using auxiliary data, such
as drillhole information. The 3D migration pro-
cess distributes energy from a specific reflection
observed on the 2D stacked section over a sur-
face in 3D that is consistent with the observed
two-way reflection traveltimes. This 3D surface
does not correspond to a 3D reflector (i.e., geo-
logic horizon), but its intersection with the (un-
known) imaging plane defines a trace along the
reflector in 3D. Thus, the spatial coincidence of
this 3D surface with geologic contacts from drill-
holes can be assessed directly as a means of eval-
uating the contact as the source of the observed
reflections. Commonly available 3D seismic vi-
sualization and interpretation tools can be used
for this purpose.
This 3D migration process is shown schema-

tically in Figure 3 for the simple case of an ob-
lique acquisition line that crosses a dipping
reflection. The normal-incidence raypaths and
their associated imaging points on the reflector
are shown in Figure 3a. These raypaths define
the imaging plane. Also shown are the corre-
sponding positions of these points on the vertical

plane beneath the acquisition line. As shown schematically in
Figure 3b, 3D migration spreads the energy from each of the points
on the unmigrated vertical section over a spherical surface whose
center is located at the acquisition recording point and whose radius
is the distance associated with the two-way reflection traveltime.
The envelope of the spherical surfaces defines a 3D surface whose
intersection with the vertical acquisition plane corresponds to the
conventional 2D migration (Figure 3c). As expected, the 2D mi-
grated reflection on the vertical section has a shallower dip than
the reflector where it is intersected by the vertical plane. The inter-
section of the 3D migration surface with the imaging plane (defined
by the raypaths in Figure 3a) defines the trace of the actual imaging
points on the reflector in 3D. The 3D migration surface is tangential
to the reflector along this trace.

Figure 1. Geologic map of the Flin Flon mining camp showing the locations of the 2D
seismic profiles. Inset (upper left) shows the location within the major Precambrian pro-
vinces of North America (THO ¼ Trans-Hudson Orogen). The gray shaded rectangles
show the outlines of the volumes used for 3D migration of the 2D data.
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There are several distinct advantages in applying 3D migration to
2D data: (1) It allows direct correlation of the seismic images with
external geologic constraints, without an intervening interpretation
or modeling step; (2) more consistent ties are achievable between
intersecting 2D seismic lines; (3) migration of crooked 2D profiles
is accomplished in a more rigorous manner than simple projection
onto a plane prior to migration. Geologic contacts can be
extrapolated away from the drillholes using the geometrical
constraints provided by the seismic horizon. A disadvantage of
the method is that correlation of seismic reflections can only be
made with geologic contacts that lie up-dip in the out-of-plane
direction relative to the 2D seismic line.

METHOD

The utility of 3D-migration of 2D crooked line data is demon-
strated in interpretation of seismic data from the 2007 Flin Flon
seismic program. The 2D data from this program were processed
to DMO stack using a conventional time-processing sequence
(see Tables 1 and 2 for acquisition and processing details). CDP
binning was implemented along crooked slalom lines (e.g.,
Figure 4) with a 2.5 m inline bin width. Three-dimensional
migration of the 2D data was accomplished using the following
steps: A 3D volume was constructed with 5 × 5 m bins containing
zero amplitude traces. A rectangular 3D volume extending 900 m to
either side of the 2D seismic profile (see Figure 4) was designed to
accommodate crossline migration of reflections for moderate cross-
line dips to depths of up to ∼1500 m. The original 2D DMO stack
was decimated from the original 2.5 m bins to 5 m bins to match the
bin dimensions of the 3D seismic volume. The resultant traces were
used to populate the 3D volume at CDP locations corresponding to
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Figure 3. Schematic of the 3D migration of 2D seismic data for a constant velocity medium. (a) Oblique acquisition line oriented at 30° to the
strike of a reflector that dips at 45°. Normal incidence raypaths are shown along with the resultant location of the unmigrated reflections on the
vertical plane beneath the acquisition line. (b) Spherical surfaces depicting the geometry of 3D constant velocity migration. Energy from each
of the unmigrated reflection points in (a) is spread across the corresponding spherical surface. (c) The envelope of the spherical surfaces where
they cut the vertical plane corresponds to the conventional 2D migration of the data. (d) The envelope of the spherical surfaces where they cut
the imaging plane corresponds to the trace of actual imaging points along the reflector in 3D.

Figure 2. (a) A representative 3D geologic surface from the Flin
Flon mining camp (Millrock member; see Figure 1) is shown in
relation to an oblique acquisition line (Line eight; see Figure 1).
As can be seen, the raypaths (green lines) illuminating the Millrock
surface for seismic acquisition along Line eight generally arrive
from out-of-plane. The mean imaging plane depicted is inclined re-
lative to the vertical. (b) Schematic of the unmigrated reflections (in
two-way traveltime) corresponding to the raypaths in (a), is shown
projected onto a vertical section as is the common practise. OPR ¼
out-of-plane reflection.
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the 2D binning line (either a straight line or a sinuous slalom line, as
shown in Figure 4). This construction process results in a sparsely
occupied 3D volume having nonzero amplitude traces only within
those 3D bins which are spatially coincident with the corresponding
2D CMP bin locations. For the 3D volume geometry chosen, typi-
cally < 0.3% of the volume has nonzero values prior to migration.
Constant velocity 3D phase-shift migration was subsequently
applied to this volume.

RESULTS

The first example illustrates the process for a 2D profile (Line
nine, Figure 5) that images a thick succession of metasedimentary

rocks (the Missi Group; Figure 1) that is interleaved with thrust
panels of mafic volcanic rocks (e.g., V1A and V1B, in Figure 5a).
Locating the volcanic rocks as either basement or thrust panels
beneath the Missi Group is a key exploration objective because
the volcanic rocks could be an extension of the geology hosting
the known Flin Flon ore deposits. Contacts between the mafic vol-
canic rocks and the Missi sandstones are know to be highly reflec-
tive (e.g., White et al., 2008). Originally the data were processed
using the straight binning line shown in Figure 4. Figure 5a shows
the original 2D migration of Line nine. Trace mixing and decima-
tion into 5-m bins were applied to allow direct comparison with the
corresponding section extracted from the 3D migration (Figure 5b).
The 3D migration was achieved using the process described in the
preceding section. There is little difference in the reflection image
obtained from the 2D migration and the 3D migration observed
along a coincident vertical section. Constant velocity migrations
were conducted in this case and in all of the examples that
follow. Individual migration velocities ranged from 5000 to
5400 m∕s, unless otherwise stated, and were generally based on
the comparison of migrations of the true 3D data with the geometry
of known geologic horizons.

Table 2. Data processing flow.

Geometry setup (crooked line)

CDP inline bin width: 2.5 m

Refraction statics

True amplitude recovery (either 6 db∕s or t2)
Surface consistent amplitude scaling

Phase rotation for vibroseis data (−90°)
Top mutes (∼30 ms postfirst breaks except on inner traces)

Surface consistent predictive deconvolution

Automatic gain control (200 ms)

Spectral whitening (35∕40–130∕140 Hz; eight panels)

Normal moveout correction (Vrms ¼ 6000 m∕s)
Residual statics (Power maximization; max 10 ms shift)

Partial prestack migration (time domain DMO) in shot domain

Common-depth-point stack

Phase-shift migration (5000–6000 m∕s)
F-X deconvolution

Time-variant scaling

Time-to-depth conversion using 6000 m∕s

Table 1. Seismic acquisition parameters.

Source types Vibroseis and dynamite

Shot interval 20 m

Vibe
configuration

2 × 24000 kg IVI Y-2400 (Mark-IV) Vibes
“Nose-to-tail”

Vibe sweeps Three to five 15 s sweeps, 30–160 Hz nonlinear
with 3 dB per octave boost

Dynamite shots 500 gm in 5 m drillholes

Receiver types Single I/O Vectorseis SVSM 3C sensor at each
receiver station

Receiver interval 5 m

Receiver spread 600-station (1800 channel) symmetric split
spread

1800 m

N

FFM004

FFM001

RAG009

FFM006

FFM009

Line 9 

Missi
Volcanics

Figure 4. Geometry of Line nine from the Flin Flon survey (see
Figure 1 for location) showing the acquisition line (black line),
the smooth CMP positions (dashed red line), the scatter of the
reflection midpoints (gray cloud), and the line of the 2D imaging
plane (straight dashed line). The rectangle encompassing the survey
line denotes the extent of the 3D volume constructed for migration
of the 2D data. Also shown are the plan view projections of the
deviated drillholes along the line. The legend for drillhole geology
applies to all subsequent figures.

WC40 White and Malinowski

D
ow

nl
oa

de
d 

03
/1

9/
14

 to
 1

32
.1

56
.9

6.
21

7.
 R

ed
is

tr
ib

ut
io

n 
su

bj
ec

t t
o 

SE
G

 li
ce

ns
e 

or
 c

op
yr

ig
ht

; s
ee

 T
er

m
s 

of
 U

se
 a

t h
ttp

://
lib

ra
ry

.s
eg

.o
rg

/



The utility of the 3D migrated data becomes apparent when we
try to correlate the seismic data with the available drillhole geology.
As can be seen in Figure 4, the drillholes are deviated and generally
lie 100 to 600 meters west of the 2D profile. Qualitative comparison
of the depth of known impedance contrasts between the metasedi-
mentary rocks and the mafic volcanic rocks suggests that contacts
between these units are likely responsible for the prominent reflec-
tions observed along this profile. The 3D migrated data of Line nine
allow direct testing of this hypothesis. As can be seen in Figure 6, a
prominent bright reflection (labeled V1A) as imaged on an inline
section 350 m west of Line nine, is spatially coincident with a mafic
volcanic horizon intersected in drillhole FFM006. Similarly,
reflection V1B (Figure 7) as imaged on an inline section 565 m
west of Line nine, is coincident with a deeper mafic volcanic hor-
izon intersected in drillhole FFM001. Strictly speaking, it only can
be said that the locations of these contacts as observed in the drill-
holes is consistent with the observed seismic data. If there are suf-
ficient geologic constraints to determine the local orientation of the
geological contact (e.g., dip information from individual drillholes
or multiple drillhole intersections) ray-tracing can be done to further
test the correlation as demonstrated in the next example. However,
in the present case, comparison with the true 3D seismic data
(Figure 8) confirms the interpretation.
The second example is from an orthogonal line (Line three) that

crosses a shallow ore zone. The Callinan ore deposit (see White et al.,

2012 for further description) comprises several large lenses that are
600 to 1000 m long and less than 200 m wide, and vary in thickness
ranging from less than 10 m up to 30 m. They dip moderately to
the east or east-southeast. Line three is oriented at ∼20 − 30°
relative to the dip direction; thus, out-of-plane reflections/diffractions
from the ore zone are expected. Figure 9a and 9b shows the Line
three stack and 2D migration, respectively, with the intersection of
the Callinan ore zone superposed. A prominent diffraction is ob-
served in Figure 9a, with the strongest amplitudes occurring in
the down-dip direction. The migrated stack (Figure 9b) shows a rea-
sonably good correlation of a short, prominent, east-dipping reflec-
tion with the known ore zones. However, closer inspection reveals
that the migrated reflection lies somewhat down-dip from the ore
zones. Figure 9c shows an inline section from the 3D migration
of Line three. This section is located ∼135 m to the north of the
2D profile. The prominent reflection on this section provides a better
spatial correlation with the ore zone, indicating that the image cor-
responds to a portion of the ore zone located north of the 2D imaging
plane. This correlation is further supported by ray-tracing results, as
shown in Figure 10, which illustrate that ore zone reflections origi-
nating as far out-of-plane as 300 m provide a good match to the ob-
served diffraction traveltimes. Furthermore, the zone having the
highest density of reflected arrivals (a proxy for higher amplitudes)
in Figure 10 corresponds to the strongest amplitudes observed along
the hyperbolic diffraction trajectory on the seismic section. This
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Figure 5. Comparison of 2D and 3D migrations
for Line nine. Prior to either migration, the
DMO stack was decimated to 5 m trace spacing
(from 2.5 m) and a three-trace mix was applied.
(a) Two-dimensional Stolt migration for frequency
range of 10-130 Hz. A straight-line fitted to the
CDP slalom line (see Figure 4) was used as the
imaging plane. (b) Stolt 3D migration of Line nine
with the same frequency band as in (a). A slice
through the volume is shown, which corresponds
to the imaging plane used in (a). For the 3D mi-
gration, the Line nine DMO stack data were placed
into a 3D cube constituted of zero-amplitude
traces. The data traces were inserted at positions
corresponding to the smooth CMP line from
Figure 3. V1A and V1B denote reflections
associated with volcanic horizons described in
Figure 4. The generalized geology from deviated
drillholes also is shown. A constant velocity of
6000 m∕s was used for the time-to-depth conver-
sion of the seismic data.
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out-of-plane correlation is confirmed by a comparison with the true
3D seismic volume (Figure 11).
Example three is from a profile (Line eight) that is oriented sub-

parallel to the plunge-line of the Callinan and 777 ore deposits.
Figure 12 shows the geometry of the acquisition line relative to
the orebodies which lay several hundred meters to the west of
the profile. The ore bodies dip moderately to the east or east-south-
east (i.e., toward the seismic profile). Clearly, the only manner of
imaging the orebodies along Line eight would be through the ob-
servation of out-of-plane reflections. To test this hypothesis, inline
sections through the 3D migration of Line eight are shown in
Figures 13 and 14, along with the corresponding intersections with
the ore zones (known from extensive drilling). As can be seen, there
is a very good correlation of the ore zone geometries with the
reflectivity as observed on the 3D migrated sections that are located
200–350 m to the west of the 2D seismic profile. This interpretation
generally is confirmed by comparison of the DMO stack with
reflection traveltimes for the ore zones (Figure 15) that were

calculated by normal-incidence, constant-velocity (6000 m∕s)
ray-tracing.
Identification of reflections from a common reflector as observed

on two crossing seismic lines provides the means of determining the
true local orientation of the reflector. An example of this is shown
in Figure 16a where reflections V1B and V2 are observed at the
intersection of Lines two and nine. In general, reflections originat-
ing from a common reflector should occur at the same two-way
traveltime at the intersection of the stack sections, although in prac-
tice this is not always the case for crooked acquisition/processing
lines. In that the stack section represents an approximate zero-offset
section, the coincidence of reflections should occur even for out-of-
plane reflections. The apparent dip of the reflection at the tie point
on the stack section provides input information to calculate the true
attitude of the reflection. Direct migration of the 2D lines will give
reflection dips that are inaccurate if an out-of-the-plane dip compo-
nent is present, and the reflections will no longer tie at the intersec-
tion because they will be improperly migrated (i.e., undermigrated)
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Figure 6. Line nine 3D migration. (a) Fence-diagram showing the
reflection event V1A on the original 2D section and how it migrates
orthogonal to the acquisition line when 3D migration is applied.
(b) Inline section from the Line nine 3D migration. This section
is located 350 m to the west of Line nine, and shows the correlation
of reflection V1A with the basalt contact in drillhole FFM006. A
constant velocity of 6000 m∕s was used for the time-to-depth
conversion of the seismic data.
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Figure 7. Line nine 3D migration. (a) Fence-diagram showing the
reflection event V1B on the original 2D section and how it migrates
orthogonal to the acquisition line when 3D migration is applied.
(b) Inline section from the Line nine 3D migration. This section
is located 565 m to the west of Line nine, and shows the correlation
of reflection V1B with the basalt contact in drillhole FFM001. A
constant velocity of 6000 m∕s was used for the time-to-depth
conversion of the seismic data.
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in the plane of the sections. This can be seen in Figure 16b. Three-
dimensional migration of the intersecting 2D profiles can help to
resolve this ambiguity. It allows comparison of the reflection ties
at their true spatial position and at the correctly migrated orienta-
tion. Inline sections from the 3D volumes for each profile can be
inspected in the vicinity of the intersection of the profiles to find
where the migrated reflections intersect. This is demonstrated in
Figure 16c where a Line nine inline section located ∼150 m west
of the Line nine profile shows a good tie for reflections V1B and V2
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Figure 8. Comparison of Line nine 2D data with true 3D data. (a)
Inline and crossline sections from the 3D migration of Line nine
(same as Figure 6). (b) Fence diagram from the true 3D cube
(see White et al., 2012) confirming the 2D interpretation of this
reflection along Line nine. A constant velocity of 6000 m∕s was
used for the time-to-depth conversion of the seismic data.
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Figure 9. (a) Line three DMO stack showing diffraction response
from the Callinan ore lenses (superposed in all panels). Note that the
positions of the reflection traveltimes from ray tracing (blue
symbols) have been shifted up by 50 m so that the corresponding
reflections can be clearly seen. (b) Line three 2D migration of the
DMO stack. (c) Line three vertical section through the 3D migration
of the 2D DMO stack. This vertical section is located 135 m to the
north of the 2D imaging plane. Migrations and time-to-depth
conversions used a velocity of 6000 m∕s. A constant velocity of
6000 m∕s was used for the time-to-depth conversion of the seismic
data.
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Figure 11. (a) Inline and crossline sections from the 3D migration of Line three showing the correlation with the Callinan ore lens (gray body)
in the up-plunge direction. (b) Similar orthogonal sections from the true 3D migrated volume. A constant velocity of 6000 m∕s was used for
the time-to-depth conversion of the seismic data.
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Figure 10. Perspective view of the Line three DMO image, with
raypaths (white lines) for normal-incidence reflections from the
Callinan ore lenses (blue body). The ore lenses plunge into the seis-
mic section (from right to left). The reflections from the ore zone
observed along Line three originate from as far as 300 m in the out-
of-plane up-plunge direction. The traveltimes as determined by nor-
mal incidence ray tracing also are shown (blue points) on the
seismic image. A constant velocity of 6000 m∕s was used for
the time-to-depth conversion of the seismic data.

Figure 12. Line eight survey line (solid black line), CDP scatter
points (light gray), and CDP binning line (dashed line) used for
2D processing. The orebodies (dark gray bodies) dip to the east
and plunge toward the SSE. The locations of the sections shown
in Figures 13 and 14 are indicated by the transects labelled A
and B, respectively.
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at the intersection with an inline section for Line two. A further
requisite for these ties to be authentic is that the orientation is
consistent as observed on both 3D-migrated sections. Comparison
of the apparent reflection dip as observed along Line two

(Figure 16c) with that on a Line nine crossline (Figure 16d) shows
this to be the case. Thus, the use of 3D migration allows accurate
determination of the true local position and orientation of the reflec-
tor as observed on intersecting profiles.

2400

0

600

1200

1800

D
ep

th
 (

m
)

D
ep

th
 (

m
)

2400

0

600

1200

1800

N Sa)

b)

0 1000 2000 3000 4000 5000 6000
Distance (m)

N S0 1000 2000 3000 4000 5000 6000
Distance (m)

Figure 15. (a) DMO stack for part of Line eight.
(b) Same as (a), but with traveltimes superposed
that were determined by normal-incidence ray tra-
cing from the orebodies shown in Figure 12. A
constant velocity of 6000 m∕s was used for the
time-to-depth conversion of the seismic data.
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Figure 13. Vertical section through the 3D-migration of Line eight,
taken approximately 200 m west of the acquisition line. Note that
the positions of the ore intersections have been shifted down by
60 m so that the corresponding reflections can be clearly seen.
There is a good correspondence between the ore zone geometries
and the seismic data. A constant velocity of 6000 m∕s was used for
the time-to-depth conversion of the seismic data.
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Figure 14. Vertical section through the 3D-migration of Line eight,
taken approximately 350 m west of the acquisition line. There is a
good correspondence between the deeper 777 ore zone geometry
and the seismic data. A constant velocity of 6000 m∕s was used
for the time-to-depth conversion of the seismic data.
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CONCLUSIONS

Three-dimensional poststack migration of 2D seismic data,
combined with subsequent ray-trace modeling of constructed
geologic surfaces, can provide an effective means of interpreting
multiple 2D seismic profiles with external 3D geological con-
straints. As such, this methodology is applicable for seismic-based
mineral exploration within regions where some drillhole informa-
tion is available. The use of drillhole constraints or other auxiliary
structural information reduces the ambiguity inherent in 2D seismic
reflection images acquired across complex geologic terrains, and
increases the utility of applying 3D migration to 2D data. Advan-
tages of applying 3D migration to 2D data, as demonstrated by
examples presented here, include (1) a capability for linking seismic
reflections to known geologic contacts through direct imaging (as
opposed to modeling alone) (2) improved correlation of seismic
reflectors at the intersections of profiles, and (3) proper migration
of crooked 2D profiles. Three-dimensional geologic interpretations
of 2D data in the examples presented were verified using true 3D
seismic data available for part of the study area. This methodology

has been used in the 3D interpretation of a net-
work of seismic profiles from the Flin Flon
mining camp.
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