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* Top of Winnipegosis carbonates
marks base of possible extent of
potash
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* Top of Winnipegosis carbonates
marks base of possible extent of
potash

*Prairie Evaporite Fm. contains
potash ore
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* Top of Winnipegosis carbonates
marks base of possible extent of
potash

*Prairie Evaporite Fm. contains
potash ore

*Upper portion of fractured Dawson
Bay carbonates contain aquifer

STAGE/ SOUTHWEST SOUTHEAST
ERA| PERIOD  |EPOCH| ST Ma) SASKATCHEWAN SASKATCHEWAN
CHFSERIAN N N
g BIG SNOWY \-h\
3 é - SR0UP | kiReeY )
14 c POPU!RL
uU.J L AR e WY e v w %
5 g - K LLDEER ! L e RATCLIFFE @
8 2 ° l % NIDAEE @
¢l @ CSigAN z, ) é MISSION
9 CANYON
6 2 251 g§ STRAHALLEN § g TLSTON _ @
v
= ’ > LODGEPOLE,  SOURISVALLEY
KMNDERFOOKIAN
| L
i) \
NRee  [EARKEN @ THREE  [CAKKEN e
O FURKS BIC VALL FORKS M{_\
o FAVEIAY GROUP | ToRQUAY CROUP | ToRQUAY Dl
N - BIRDBEAR @ BIRDBEAR ®
o) T SASKATCHEWAN N SASKATCHEWAN
u_,J GRCUP | DUPCROW GRCUP | yPEROW °
z FABNIAN
g <
o Z SOURIS RIVER
S w|  MANITCBA NANTO3A | SOURIS RVER
> GRCUP 1" RED BED GROUP RED BEU
i DAWSON BAY DAWSON EAY
0 CINFTIAN PRA Hg REJ8ED PRA| o
MIDOLE ELK EVAPORITE o ELK EVAFORITE
DEVONIAN w| PONT = PONT |t
— GRCUP | WNNIPECOSIS GROUP | WNNFEGOSS |
NN NN 4B i H\/\vnuAvA@U@“ T
LOWER | Fusiay
DEVOIAN o
LﬁzHP.ﬁ'.l’IkN i)
SANDSTONE [ | CARBONATE [ | GLACALDRFT [ | ReDBEDS W OAS "~~~ UNCONFORMITIES
® O
[ ] sHALE [] evaPorITE PRECAMBRIAN B <MVBERLTE & MI|LNE

Modified from www.er.gov.sk.ca/stratchart

E8 588 UNIVERSITY OF

GARY

sy CREWES



* Top of Winnipegosis carbonates
marks base of possible extent of
potash

*Prairie Evaporite Fm. contains
potash ore

*Upper portion of fractured Dawson
Bay carbonates contain aquifer

*Birdbear Formation - upper bound
to strata of interest
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Multicomponent Seismology

- Birdbear =
Wmmpegoss

Birdbear (yellow) and Winnipegosis (red) horizons
on PP (right) and PS (left) datasets.
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Interpretation — PP Synthetic Tie

i P Sonic S Sonic Vp/VVs  Synthetic Seismic

(ms) - - C e 1w
|JD”” ms U ms W0 18 undess 22 101 103 105 107 109

L e
550 e e e b
575 3
; "D
600
825 | [
- m—
"= =
650
= (= X Yry)
675 e
19 rrrrpy
[ b L O €
1 | L1 11 | A3 3] . .
0 Souris River
ey — b p ﬁ#swﬂzuutpp_
75 corrrr A "
| ] L
— yFrrrypy
= C 07 | 4 o A
l 11 | ] Sy rry s ey rrl
750
Dawson Bay
75 | | | 1] - . oy
— Prairie Evaporite

sH-H
=TT
L=-100H

%

< CREWES



=
-
S
-
<b)
-
)
c
>~
N
.
.

rpretation -

e

Int

| Birdbear

%H

!

SR Souris River

R T i)

i Dawson Bay

VRPN

ATTATECTRLTANY

IR

DO LT TEREEECT TR EELECRCUELEC I (R AR

DTN

N kR

ATt

T e it

i

i

OO TR

e Winnipegosis

(L

R

1l
i

PP Correlation = 0.806

AL UL ST SN D b))

RS AR

|

KERRARANYA
{

)

H

AT acaecqcsaqan

LR LIETERLTTTT AT T LALLLLLELLLLL UL B TR BLART

- i A N g i i e G e g i g

0000000000000000
(=] ©d = w € (=] d w [ = I N - D AT N - = R |

m
1
-1
-
W —
[~— Lirlfm
f—
i, o S—
i
—
- —
o —
—— p—"
S & = ——
ol § T——
F—
i —
S T ——
“I,r—n"f|ﬂl
€ =
- [
g
= <=

2004 PP synthetic tie with full azimuth volume.



PP-PS Registration
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PP-PS Registration
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PP-PS Registration
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PP-PS Registration
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Interpretation - PP Low Velocity Anomaly
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Interpretation — PP Velocity Anomaly
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Interpretation — PS
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Interpretation — PS Velocity Anomaly
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Interpretation

(ms) 640 1170

Time structure of Birdbear horizon from baseline survey.




Interpretation

PP
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Time structure of Winnipegosis horizon from baseline survey.




Horizontal Transverse Isotropy (HTI)

Offset (m)

- sectored gather & stack in fast direction

Travel Time (ms)

—— sectored gather & stack in slow direction
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Azimuthal Differencing

e Multicomponent seismic data
— Only vertical component used here
«2004 survey repeated in 2008
*Seismic volumes used:
— Full azimuth
— 4x45° sectored volumes centred on
* 0 &180 degrees
o 45 & 225 degrees
* 90 & 270 degrees
» 135 & 315 degrees

 All data are post-stack, time migrated,
NMO corrected with full volume velocities
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Azimuthal Differencing
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Azimuthal Differencing
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Azimuthal Differencing 0&180 - 90&270

2004 (left) and 2008 (right) map of PP azimuthal travel-time
difference at the Prairie Evaporite Formation.
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Azimuthal Differencing 458225 — 135&315

Time (ms)

-10

2004 (left) and 2008 (right) map of PP azimuthal travel-time
difference at the Winnipegosis Formation.
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Azimuthal Differencing 0&180 - 90&270

Time (ms)
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2004 (left) and 2008 (right) map of PS azimuthal travel-time
difference at the Prairie Evaporite Formation.
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Vp/Vs Analysis

2004 full azimuth PP seismic volume (wiggle trace) with
Vp/Vs ratio (color).
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Vp/Vs Analysis Interval Vp/Vs

2004 (left) and 2008 (right) map of interval Vp/Vs for the
Birdbear — Souris River interval.
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Vp/Vs Analysis Interval Vp/Vs

2004 (left) and 2008 (right) map of interval Vp/Vs for the
Souris River — Prairie Evaporite interval.
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Vp/Vs Analysis Interval Vp/Vs

2004 (left) and 2008 (right) map of interval Vp/Vs for the
Prairie Evaporite — Winnipegosis interval.
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Conclusions

- Fractures propagate through Dawson Bay
Formation, possibly as far up as Souris River
Formation.

* Travel time differences between orthogonal
azimuths suggest preferential orientation of
fractures.

 Decrease in Vs is responsible for high Vp/Vs in
centre of survey area due to subvertical
fracturing.

e Horizon registration combined with well data
produces Vp/Vs indicative of fractured Dawson
Bay Formation strata.
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Well Logs
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Azimuthal Differencing 0&180 - 90&270
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Vp/Vs Analysis Well Control Only
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Vp/ Vs Analysis
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2004 full azimuth PP seismic volume (wiggle trace) with
Vp/Vs ratio (color).

E= s 88 UNIVERSITY OF

x‘{? CREWES CALGARY



Multicomponent Seismology

PS, PP,

inc

PP,

PS,

Snell's Law governs the partitioning of seismic
energy at a lithology boundary.

3-C receiver
vrtical

Mid Conversion

Point  Point
Image showing the asymptotic conversion
point where P energy is converted into shear
energy. (Wwww.CREWES.org)
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