A New Approach to Exploration: Utilizing Gravity Gradiometry

for Onshore Reef Oil Targets in Nova Scotia
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Nova Scotia Onshore Basins
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Shubenacadie Basin
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Shubie Basin Surface Geology

740,000 acres Forent Energy
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Scotch Village FM
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Watering Brook FM

Sandstone, red and grey shale and siltstone
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Grey mudstone and shale with minor gypsum,
anhydrite and halite
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Green Oaks FM

NN NN N NN

MacDonald

Road FM Elderbank FM
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Stewiacke FM

Reddish brown siltstone and fine grain sandstone
with minor limstone and dolostone
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Anhydrite, Gypsum and minor halitg
with siltstone and limestone

N ANANANANNNAN

Limstone, dolostone,
sandstone and siltstone

\NNNNN

Halite with minor anhydrite and siltstone

Tournaisian

Devonian

Carrolls Corner FM
Meaghers
Grant FM

Anhydrite and gypsum with

. Sandstone, Siltstone and
minor dolostone and mudstone

dark grey dolomitic shale

Macumber FM Gays River FM

Limestone in part dolomitic and dolostone

Coldstream FM

Undivided Horton

(Horton Bluff FM and Cheverie FM)

Meguma Group

Reddish brown conglomerate and sandstone
with minor dark grey shale

NN\ NNNNNNN VNV NANANNNNNNANANNNNANNN

Sandstone, conglomeratic sandstone with minor shale
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Slate, meta-siltstone, meta-greywacke




Gays River Petroleum System

Source rock: Lacustrine Horton shales and Reservoir: 28 Gays River patch
marine Macumber carbonate with Vitrintie reefs/build-ups occur at/near
reflectance values in oil window surface:

Average 411 acres each

28 metres average thickness
9% porosity

Seal rock: Carols Corner Anhydrite
is 50-400 meters thick

Basement high
(From Forent Energy)



The Exploration Challenge
I Reservoir: Gays River reef build ups are well understood
as a viable reservoir due to surface mapping

I Source rocks: Horton and Macumber i anticipated to
have been satisfactory oil generators

I Seal: Carrols Corner anhydrite

1 Identification of Gays River reef build ups in
subsurface is the major exploration challenge

I Forent exploration program: Gravity gradiometry,
2D seismic, drilling



Gravity Gradiometery

Gravity is the
first derivative
of the scalar
potential
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FTG derived Gz Image FTG derived Gzz Image

FTG Component Data - Gz

Gz shown from the
survey final data.

(From Forent Energy)



Gravity Gradiometery I Describes Geology

Forent gravity
gradiometry data
(2010)
superimposed over
surface geology map
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Gravity Gradiometery 1 Describes Geology

Gzz low identified
on Forent gravity
gradiometry data
(2010)

(From Forent Energy)



Gravity Gradiometery I Describes Geology

Gzz low identified
on Forent gravity
gradiometry data
matches Macumber
outcrop as mapped
from surface

(From Forent Energy) o A s



Gravity Gradiometery (Gzz) Interpretation

Divide subsurface into layers of different density

Calculate Gzz response based on different geological
model s by changing | ayer sbo

Meguma
basement

(From Forent Energy)




Location of 2D line and wells on Gzz data
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