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& |ntroduction

The Nova Scotia offshore has been the site of several major
hydrocarbon discoveries

Further exploration is complicated as a result of 2 main factors
°* Wide spread salt tectonics in the area
°* The influence of diagenesis on reservoir intervals

Model the reservoir sandstone intervals in the central Scotian
Basin using DionisosFlow, forward stratigraphic modeling software



& Objectives

Test if provenance pathways are validated by observed
sediment distribution

Determine the distribution and extent of reservoir
sandstone intervals in the Scotian Basin

® Whether they are trapped on the slope or bypass into
the basin

Determine the factors which control the distribution of
sands within the study area
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&AW Principles of DionisosFLow

continuous flow
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& Multi-disciplinary Approach
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& Source Areas
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AW Grain Size (Average)

Mean Grainsize Sable Sub-Basin
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Based on compiled point counting data

grain sizes used during simulation

Shale 0.04
Silt 0.06
Very fine sand 0.075
Fine sand 0.2
Medium sand 0.4
Coarse sand 0.65
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AW Calibration

Seismic stratlgraphlc, and facies analysis
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AW Unit Thickness Calibration
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Interval thickness interpreted from seismic surfaces
eOnly available for K-130 and K-101

Individual unit thickness based on average
thickness of units from well picks in calibration well

Avg. Thickness % Total
(m) Thickness
Upper Missisauga 684 40.5

Naskapi 175 11.0
Cree 746 48.5



AW Unit thickness calibration

Percent Calibration

pper Missisauga Formation Cree Member

Naskapi Member

Calibration generally greater than 80%
eError on wells to obtain high well thickness
calibration
e|n association with salt

Suggests that provenance model is viable
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AW Sediment supply

19

The Upper Missisauga Formation and Cree Member have similar
sources and thickness

® The Upper Missisauga Formation formed in half the time (5 Ma vs 11 Ma)
e Drastic decrease in sediment supplied by the Sable and Banquereau rivers

n Sediment Supply (km3/Ma)

Upper Missisauga Cree Member

Supply controlled by

e Climate

® Source rocks
o Relief Sable River | 3450 2000 |

Meguma 450 300
Banquereau | 300 175 |
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& Facies Calibration

21

Comparison of well log lithologies and simulated lithologies

eCalculations are performed using a script

Well logs are at much higher resolution than the simulated logs due

to the number of time steps

eWell logs are “up-scaled” to the size of the simulated logs
Well Time

Sandstone L|th0|0gy Steps

Up-scaled
Lithology

Shaly Sandstone

Siltstone

Sandy Shale

Shaly Siltstone

Shale

Limestone

=)

Facies log

Simulated log

Name
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Shale
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ol o Lsitt
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AW Facies calibration

The majority of well calibrate to at least 80%
eHighest calibration typically in the basin

Three wells show low calibration

e Cohasset L-97
e \Venture B-52
e Banquereau C-21

| Upper Missisauga m

Average calibration 81.1 7.4 81.2
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& Cohasset L-97
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& \enture B-52
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Silty Sandstone

Upper Missisauga Formation
and Cree Member
e Calibration of 74% and 61%

Abundant channels in the
eastern Sable Sub-basin

Local autocyclic variability in
sand and mud deposition in
estuarine and tidal flat
depositional systems takes
place on a spatial scale less
than the grid size



& Banquereau C-21

AN

25

3,400

3,450

3,500

3,550

Well Log

Up-scaled Simulated
Log

Log

Cohasset A-52  gThebaud 1-93

Glenelg J-48
0

Alma F-S" ® Chebucto K-90 Tantallon M-41

Sandstone
Shaly Sandstone

B Sandy Shale
i Shale
B sShaly Siltstone
B siltstone
Limestone
Bl Calcareous Sandstone

Naskapi Member

Calibration of 75%

Too shaly

May indicate an occasional
return of the Banquereau River
to the region



i 3
Sand Distribution




>

& Sand Distribution

Sand_RelativeThickness / Cree-35-14_StratGrid_Properties_112_101@101 (Sediment proportion) [...
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13% of basin sediments
accumulate at the simulation
boundary
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Sand Distribution
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& Sand Distri%tion
N Y
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\.31-10% Dominant sand trapped on shelf
® Decreasing from East to West

Cree Member
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Sensitivity Analysis




& CougarFlow

Used to determine the contribution of parameters (sensitivity analysis) and
nese parameters (Risk analysis)

the range of possible values for t

Runs large numbers of DionisosF
parameters

e Experimental design

CougarFlow replaces the models with a response surface on the basis

of the simulation results

e Applies statistical analysis to the response surface

ow models altering uncertain

Experimental Design

Cumulated oil

31

Response Surface

Response surface (RSM):

polynomial model




& Sensitivity Analysis Parameters

Test the sensitivity of sand distribution

Testable parameters
e Sediment composition
e Water discharge and sediment supply

® Subsidence

Clay Proportion +25% -25%
Sediment Supply +20% -20%
Water Discharge +10% -10%

32



AW Subsidence ranges
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CougarFlow Results
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A

Percent standard deviation

.| [ ]Salt

AW Sand variation

v Upper Missisauga Formation ’ Naskapi Member Cree Member
Sand distribution most effected in the basin around areas where salt is present

Very limited effect on the shelf

Upper Missisauga and Cree show large impact along the slope and base of the
slope

Naskapi shows large variations in the deep basin
Little variation in areas where sand accumulation was identified



Parameter Contribution

Calibration
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AW Statistical Results
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& Conclusions
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Proposed provenance pathways for the Early Cretaceous can be used to generate
predictive stratigraphic models of overall sediment distribution

e Modelling suggests that the shaly nature of the Naskapi Member may be the result of tectonic
diversion of the Sable River

e Differential sediment supply suggests episodic diversion of the Sable and Banquereau Rivers
during the Albian

Sand is dominantly trapped on the shelf, with transport into the basin along salt
corridors occurring in the Upper Missisauga Formation and Cree Member

e This led to sand accumulation in minibasins with large deposits seaward of the Alma F-67,
Annapolis G-24 and Crimson F-81, and Tantallon M-41 wells

Extended area simulations show sand transport beyond the study area, suggesting
that there is potential for exploration in the deep basin

Sensitivity analysis suggest that source composition is the controlling factor for sand
distribution in the central Scotian Basin
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