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What is a Formation-Top
Offset ?

« Defined as any vertical
displacement of a
formation top that can
be detected using well
log data and/or
geostatistical analysis

* Represents local
structures, e.g., faults,
when confirmed

www.ags.gov.ab.ca
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What are contained in the data?

Data used are formation-top
picks

All picks available are used; the
more the better

Data contains:
e Trend
4 Errors

. Structures

Trend dominates the interpolated
surface

Erroneous data mask or blur

local structures Data, data error/uncertainty

dint |ati
Both trend and error need to be and interpofation

reduced so as to highlight local re=y Alberta

Energy

structures == Regulator R GOXRSA SRR


picks_interpolation.avi

What are the sources of error in the data?

Error in Formation-Top
Picks

 Errorin KB

» Mixing of vertical and
deviated wells (without
survey data)

« Error in picking (e.g.,
inconsistency)

» Other errors: data entry
mistakes, incorrect well log
calibration, etc.

www.ags.gov.ab.ca
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What Is the methodology trying to achieve ?

Methods were published in
CJES, 46(5): 309-329 (Mei, 2009)

Data contain trend, errors and
structures

Goal is to highlight local
structures:

. Faults

. Salt dissolution structures

- River valleys

. Astrobleme

Achieved by:

Reducing the error

Removing the trend




How to locate
erroneous picks?

A local trend surface was generated
around each data point using the
surrounding data points

The deviation of the data point from the
local trend was calculated

The data points with deviations larger
than an expected threshold were
identified as outliers

www.ags.gov.ab.ca
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Not all outliers are SR T
erroneous picks!

« The outliers were grouped
Into two categories
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How to correct erroneous picks?

Frequency Distribution
KB error . . Slalisli.c:s: 200 ¢
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Consistently a question: How much trend
needs to be removed?

Peace River Arch
example

Geological or Mathematical?
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What is the order of your trend?




Comparison
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Comparison with Seismic Profile

(Yleldmg and others, 1992)

« Highest resolution: 25m

 Offsets detectable: >50m

www.ags.gov.ab.ca
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Scale of a typical seismic wave form as compared to an outcrop (based on an idea from A.E. Pallister and A. E.
Wren)



Comparison with Seismic Profile

Do these faults extend into Cretaceous?
Hope et al., 1999 Richards et al., 1994

Triassic
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What are the three Formation-tops used ?

Formation-  Total #lper

top picks TWP

Lower 4480 1-190

Bearpaw

Flooding

Surface

Milk River 9591 1-370

BFSzZ 17553 1-467
www.ags.gov.ab.ca
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Formation-top Offsets from Lower
Bearpaw Flooding Surface

LBP, 4880 picks in total, ranging from 1-190 points per township
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Formation-top offsets from Milk River Fm

Milk River, 9591 picks in total, ranging from 1-370 points per township
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Formation-top offsets from BFSZ

BFSZ, 17553 picks in total, ranging from 1-467 points per township
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Isopach of the Interval from BFSZ
to Milk River Top

9544 picks in total, ranging from 1-460 points per township
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Comparison of Offsets and Isopach
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Compared to e iniimiiiamia
known faults . A

Previously, faults were
identified at isolated
locations at riverbank
outcrops and along the
seismic reflection lines

Coincide with the offsets
mapped in this study

Relative
Offset maps have revealed slavatlon

the orientation and extent of | ...

these faults in 3D

. -155.7 m

40 20 0 40

A Faults by Russell and Landies (1940)

- Control wells £ EEEELET] 1999
— QOffsets mapped on BFSZ SRy er.meux ( )
www.ags.gov.ab.ca The Lithoprobe Southemn Alberta Lithospheric — Faults by Wright et al. (1994)

Transect (Boerner et al., 1997) === |\lonarch Fault zone (Hiebert and Spratt, 1996)



Compared to
Basement Fabrics

NW-SE fabric appears
crosscut/displaced by NE
trending lineaments/zones

Offset lineaments mimic the
fabric of the potential field
maps and locally coincide
with the gravity and/or
magnetic lineaments

e the Vulcan Low

 NW-SE strike changes
to NNW-SSE strike near
Lethbridge

« F1, F2, Monarch fault
zone

www.ags.gov.ab.ca
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The Lithoprobe Southern Alberta Lithospheric
Transect (Boerner et al., 1997)
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