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Study area: South Athabasca Oil Sands
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Bedrock top data sources:

e Previous work

® Core collected by AGS and industry

* Water well lithologs

* Oil and gas geophysical logs

N
£
™ =
E\ A
i ~—
: N
L s
s £ 4

Utting and Andriashek (2020)

Security Classification: Protected A 3



ALBERTA ENERGY REGULATOR | ALBERTA GEOLOGICAL SURVEY

Method:

* Machine learning
method of Pawley et
al. (2024)

* Control points
required to capture
some features

* Some known issues
(overprinting of
surface features, lack
of detail for features
like narrow
valleys/channels)
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Key updates:

* Addition of North and
South Hangingstone
channels

* Sunday Creek channel

* Separation of Christina
valley from Wiau
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Extensmn of Wlau valley
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Updates to stratigraphic nomenclature

Key changes:

e Empress
Formation
elevated to
Group status

* Formations
subdivided, such
as the Ipiatik
and Winefred
formations

* Previous units 1,
2 and 3 elevated
to Member
status
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Lithostratigraphy

= 120'W 10°W [ =] Buried valley
= - o - \\?' == Sandigravel prob. |
& |
5 - g | | aof_Jo2-03
3 - e ‘ “ A oa-
- &o—,‘ \_‘\ \_‘\ ‘ M ot A ; L j03-04
Chronostratigraphy MIS & " | | 04-05
et A B
X ; ( 05-08
Holocene | C;% - wh | '
10ka Lsbn 158 ] Grand Centre 3 & | | | os-o7
ate Wisconsinan Fm. ’ | |78
it Shaftesb Sand Ri 3 |
i = : aftesbur and River / 08-00
Mid Wisconsinan gravel d Fm. / », | |WE
65 ka - Bl os-i0
Early Wisconsinan "Fﬂ:"e‘:feek et
80 ka T - = ) 74 ~
- Id Fort thel Lake !
Sangaminian gravel Fm.
130 ka - z
Bonnyville R-
o Fm. (upper)
Illinoian Grimshaw
gravel
y Bonnyville
302 ka Fm. (lower)
. Grimshaw Muriel Lake
Pre-lllinoian gravel Frm.
(alternative \
position) e
610 ka =
780 ka } B
\ T )
Bronson Lake Fm. : ' 1
i e y \ « PosY S E_mprtu‘
o Empress \ - - ) - o 5
S&m@m-g Fm. units 1,2, 3 e L 4 N/
3-‘.“0‘*1! o) interfluve and =4l ,—_3 |8uned valley \ TAr> g
@2 V0 plains deposits 8 Bedrock DEM (ma sl ) ) 6 i/
23005 e 3300 .
Biwaotrs) ( 9 fo— ol
Montane n Continental @ Basal gravel Proglacial 0 1,50 200 km | LN - S\
till till sediment —_— 1oW B 10w C

Empress Group:

All sequentially related gravel in a paleo-valley that immediately pre-dates glaciation, as well as
conformably overlying fine grained glaciogenic deposits (i.e. glaciolacustrine sediments) and occupy
bedrock floored buried valleys.
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Ipiatik Formation House
Member Description:

* Stratified sand and gravel,
mainly chert and quartzite
derived from Cordillera or
local bedrock derived
material

* May have clasts derived
from Shield in upper
portion

* Preglacial in origin

Gneiss clast at 169.4 m depth

* May have a basal gravel of
~5 m

* Sands light coloured,
primarily quartz, with
darker chert grains

mEmm

Utting (2023)
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Ipiatik Fm.

House Member — preglacial

fluvial deposits ?

Wappau Member —
glaciolacustrine

Calder Member —
fluvial/glaciofluvial

L3 L3 Cald Mb. I i .kF .,
Winefred Formation — terrace er Mb. (piatik Fm.)

deposits containing shield
material

Utting (2023)
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Group in the Wiau Valley (Ipiatik Formation). Possibly originally continuous but
subsequently separated as a result of compaction of Wappau Member sediments.
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Bronson Lake Formation:

Marine Isotope Stage * Oldest, lowest till
Geomagnetic  LR04 5'8 0 @)

Polarity - coolerwarmer—-» * Not many clasts, dark grey brown, clayey
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Bonnyville Formation Unit 1.
clayey diamicton

Bonnyville Formation Sand:
sand unit between units 1 and 2

Bonnyville Formation Unit 2:
sandy diamicton
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Ethel Lake Formation:

* Clay, silt, sand, and gravel

* Distribution likely based on
predeposition topography
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Oxidized calcareous till
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tTEM survey
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Similar log signature in both logs, with the highlighted Highlighted portion of tTEM

portion of the log on the left interpreted as a raft at survey close to the well with the
depth of 87-100 m, with log on right in place Grand interpreted raft of Grand Rapids
Rapids Formation at 180-195 m Formation
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* Updates to bedrock topography: improved
modelling method, additional pick coverage,
added features identified by industry

* Updates to stratigraphic nomenclature

* Updates to modelled surfaces: additional pick
coverage, improved modelling methods

* Future work including mapping rafts of Grand
Rapids Formation
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