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Abstract

The Upper Ordovician Utica Shale (50 to 300 m thick) and Macasty Shale (40 to 100 m thick) are found in southern Quebec and Anticosti
Island, respectively. Over the years, these two units have been studied for their hydrocarbon source-rock potential. The Utica and Macasty
calcareous shales overlie the Ordovician carbonate foreland platform; the calcareous shales started to accumulate when, because of rapid
increase of relative sea level rise, the backstepping carbonate-producing zone was partially shut-down, leaving siliciclastic muds with
subordinate carbonate mud to accumulate in an interpreted deep marine, poorly oxygenated setting. Largely unknown basin configuration
resulted in variation in thickness and lateral character of the sedimentary accumulations, whereas the variations in the vertical succession
resulted from yet-to-demonstrate, higher frequency sea-level fluctuations in a larger scale eustatic sea level fall in Late Ordovician. Both
shales were deformed during the Late Ordovician Taconian Orogeny although, if the degree of deformation was relatively minor, it increases
significantly with structural thickening in the Appalachian domain. Previous works on the source-rock potential of the Utica and Macasty
shales have led to a regional understanding of the distribution of thermal domains. The Utica Shale (TOC up to 3%) in southern Quebec is
almost entirely in the gas window, whereas the Macasty Shale (TOC up to 5%) in Anticosti Island straddles the oil and gas windows.
Understanding of mineralogical variations and mapping of TOC and HI domains are available for the Utica, although this level of detail is
currently not available for the Macasty.

Exploration in the Utica Shale in southern Quebec started in 2007 and has demonstrated potential for yielding significant volume of natural
gas after multistage fracturing. Pre-commercial production pilot projects are in the planning stage. Preliminary geological data indicate that
the Macasty Shale could represent a shale oil target in Anticosti Island.
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Outline

1. Introduction

2. Regional geological context of the Upper Ordovician shale
basin (Utica and Macasty shales)

3. Thermal maturation domains and organic geochemistry

4. Initial test results

5. Liquid-rich domain from southern Quebec to Anticosti Island

Thanks to Robert Thériault (MRNFQ) for Utica data
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REGIONAL GEOLOGICAL CONTEXT
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Upper Ordovician foreland clastics
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Ordovician black shales in eastern Canada
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Seismic reflection and subsurface understanding
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The Utica-Lorraine flysch transition
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A major tectonic control

Foreland basins Ross and Ross (1988)
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Stratigraphic framework - Trenton / Utica

New York

Steuben

i § WEST Middle Ordovician chronostratigraphic cross-section EAST
W | £5 |Trenton Falls across the Mohawk Valley  ss—ws—ww—ww— 20 km Schenectady
1

=

c| 2 Frankfort Fm.

-%: = Removed by recent uplift

=

8| 8

£ 15

(&) )
i Castle Fm. Schenectady Fm.

Rust Lst. L

—

Mohawkian
Chattfieldian

MIDDLE ORDOVICIAN

Hill

> ¢ Russia Mbr. Shale
c E— = .
& — Poland Mbr.
Napanee Lst. _Balmville Lst.
Thanks John Martin

I * I Ressources naturelles Natural Resources
Canada Canada

[ Ld

Canada



—
Stratigraphic framework Late Ordovician
Limestones vs clastics
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Shallow platform collapse - carbonates trapped to the north
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Thermal maturation and organic geochemisty

Available public domain data
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THE CURRENT STATUS OF PUBLIC DOMAIN DATA
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Utica - Lorraine well data

Cambran-Ordovician St Lawrence well samples
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Depth to the top of the Utica Shale
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Thickness of the Utica Shale
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TOTAL ORGANIC CARBON (TOC)

Upper Utica

Lower Utica
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Utica Formation
Thermal Maturation
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Mineralogy - X-Ray Diffraction
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Mineralogy - X-Ray Diffraction

A069 - Impérial Lowlands No 1

Abondance de minéraux (% en poids) COT (%)
0 10 20 30 40 50 60 70 80 0 15
1400 A " " A A A A I i
1500 4 I
1600 -
1700 -
- LO
8. 1800 -
5
S 1900
c
4
<)
& 2000 1
uT
2100 + SUP
2200 - uT
INF
2300 -
TR
2400
—a—s:Calcite *— Quartz + Feldspaths Argiles  —=— Calcite / Dolomie

Canada

yoq s 1 PDO estimate: 120 - 140 TCF OGIR-, . 1



—
A new potential target

Shale oil in Upper Ordovician shales
on Anticosti Island

AGE FORMATION LITHOLOGY
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Macasty (Anticosti)
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Geological and thermal settings

Grenville Province
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Macasty technical data

Low clay, high quartz and carbonate
TOC 2.4-5.7% average 4.3%

Type IT kerogen within the oil window
Porosity 2.4-5.1% average 3.6%

Permeability: 200 to 740 nD average 480 nD

High oil saturation 27%; 35° API gravity

From Corridor Resources, 2011
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A new potential target

Shale oil in Upper Ordovician shales
on Anticosti Island

P50 estimate of OIIP: 45 BBO
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A new potential target

Shale oil in Upper Ordovician shales
on Anticosti Island

P50 estimate of OIIP: 45 BBO
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Conclusions

1.The Upper Ordovician black shales in Quebec consist
of the Utica and Macasty calcareous shales.

2. The Utica Shale has been successfully fracked in
southern Quebec with the best IP of 12 MMcf/d.

3. OGIP estimates range between 120 to 140 Tcf (P50):

4. The Macasty has not been tested yet; preliminary
technical data indicate that the calcareous shale is oil

saturated and in the oil window.

5. Preliminary OOIP estimate is 45 BBO (P50).
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Thank you !

Utica Shale along the Jacques Cartier River
30 km southwest of Quebec City
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