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Habit Patterns that Lead to Long-Term Success in a Diverse Workplace

On-Demand  

This presentation will teach science-backed Certified High Performance, combined with Mindset Methodologies, as a
training for teams, professionals and executives to guide them to be their best selves and up-level their team
performance by seeking clarity of their own and each others' missions, life &amp; work purpose, and finding new levels
of energy, acceptance, inclusion, thus supporting diversity and increasing their and the team's productivity and
success.Click Here for the Full Abstract 

Insights into the age and composition of northern Cordilleran basement from
crustally derived magmas emplaced across the Selwyn Basin

On-Demand  

High-K calc-alkaline plutonic rocks that were derived predominantly by anatexis of metaigneous crust are emplaced
across Selwyn Basin in the northern Cordillera. Characterization of the protolith rocks to this magmatism provides
some of the only available information regarding the age and composition of crystalline basement rocks in this region.
Extensive whole rock magmatic isotopic and geochemical datasets, combined with preliminary local Hf isotopic
compositions for magmatic and inherited zircon, suggest that several distinct basement domains (e.g., old continental
or oceanic island arcs) underlie this region and that the crystalline basement may be younger than previously
inferred.Click Here for the Full ... 
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Critical Minerals Initiatives at Natural Resources Canada: Ensuring Canada's
role in Global Supply Chains

On-Demand  

In January 2020, Canada and the United States of America developed a Joint Action Plan on critical minerals that
focusses on strengthening critical mineral trade relationships, as diversifying the global supply chain will be essential
to a sustainable future. Currently, Canada supplies 13 (e.g., aluminum, uranium, potash, and graphite) of 35 minerals
that the U.S. has deemed critical. The Canadian Minerals and Metals Plan is the policy framework through which the
Government of Canada will strengthen the critical minerals industry across Canada, such that Canada will be well-
positioned in the future to be an important supplier of over 20 critical ... 

Nitrate in Groundwater
Session Chairs: Cynthia McClain and Yefang Jiang

tNavigator Room  Environmental  Groundwater  

Session Chairs: Cynthia McClain and Yefang Jiang 

Workplace Culture/Diversity
Session Chair: Alicia Bjarnason

Room 9  Social  

Session Chair: Alicia Bjarnason 

Seismic - Full-Waveform Inversion
Session Chairs: Rafael Sanguinetti and Raúl Cova

tNavigator Room  Geophysics  

Session Chairs: Rafael Sanguinetti and Ra&uacute;l Cova 
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Monday, Sep 21: Room 13 08:35 AM - 12:15 PM

Improving geological interpretations through remote sensing, virtual reality,
and digital outcrop models
Session Chairs: Janice Allen and Alexander Braun

Room 4  Data/Analytics  

Session Chairs: Janice Allen and Alexander Braun 

Evolution of northwest Laurentia: Taking stock after fifty years of progress
part 1
Session Chairs: Robert MacNaughton and Karen Fallas and Beth Fischer and David Moynihan

Room 3  Structures  Tectonics  

Session Chairs: Robert MacNaughton and Karen Fallas and Beth Fischer and David Moynihan 

International Case Studies
Session Chair: Mahbub (Bob) Alam

Room 1  Geology  Geophysics  

Session Chair: Mahbub (Bob) Alam 

Back to the Basics: Geophysics
Session Chairs: Dennis Ellison and Nathan Fester 

Room 10  Geophysics  Live  

Session Chairs: Dennis Ellison and Nathan Fester 

Seismic Acquisition: Advances and New Tech
Session Chairs: Andrea Crook and Michael Hons

Room 13  Geophysics  

Session Chairs: Andrea Crook and Michael Hons 
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Monday, Sep 21: Room 2 08:35 AM - 11:25 AM

Critical metals and raw materials: research, exploration and production part 1
Session Chairs: Tania Martins and Lee A. Groat and Robert Linnen

Room 15  Geology  Mineralogy and Crystallography  Mineral Resources  

Session Chairs: Tania Martins and Lee A. Groat and Robert Linnen 

Hydrocarbon Maturity Assessment of the Morondava Basin, Offshore
Madagascar

On-Demand  

Linking the tectonic history of a region to the basin evolution is critical for assessing petroleum source rock maturity.
In the present work, we take the approach of incorporating regional tectonic context for estimating source rock
maturity using 1D basin models. The Morondava Basin is located on the western Madagascan margin and is used as a
case study with the primary objective to evaluate the hydrocarbon source rocks. In the case of the Morondava Basin,
Triassic and Jurassic rifting events had an impact on the thermal history of the basin and were incorporated into the
1D basin models. Although the ... 

Major hydrochemical processes controlling groundwater quality deterioration
in the coastal aquifer of Taleza, Algeria

Located in north-east of Algeria, the coastal aquifer of Taleza contains hundreds of private wells used by the local
population for several purposes including drinking water supply. Recently, groundwater of this aquifer has become
more salinized. Furthermore, organoleptic problems recently appeared in the groundwater. Hydrogeochemical and
stable isotopes groundwater characterization, including the analyses of major chemical elements anions and cations,
water stable isotopes ?2H-H2O and ?18O-H2O, and stable isotopes of nitrate ?15N-NO3 and ?18O-NO3 was carried
out. t is determined that Taleza aquifer suffers from saltwater intrusion originated both from Mediterranean Sea and
the two rivers. Furthermore, other anthropogenic sources ... 

Skill Fundamentals 101 and Case Studies - Geology
Session Chair: Shelley Leggitt and Brian Zaitlin

Room 2  Geology  

Session Chair: Shelley Leggitt and Brian Zaitlin 
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Groundwater issues associated with energy development part 1
Session Chairs: Ken Hugo and Erik Quattero and Alanna Felske

Room 6  Energy Resources  Environmental  Groundwater  

Session Chairs: Ken Hugo and Erik Quattero and Alanna Felske 

Where curling collides with rock physics: Characterising the damage
evolution of curling stones

On-Demand  

Only rocks from Ailsa Craig (Scotland) and Trefor (Wales) are used to produce curling stones for international
competition. During a game, curling stones collide into and displace each other, inevitably causing damage to their
striking bands. Here we interpret the cause and consequence of curling stone impacts from an experimental
geoscience perspective, by combining (1) a characterisation of damage in curling stones (building on the modern
mineralogical and textural baseline of Leung et al. 2019), (2) in-situ 4D synchrotron microtomography of loading and
subsequent failure in pristine curling stone samples, and (3) on-ice experiments to determine the key mechanical
parameters ... 

Machine Learning / AI / Big Data I
Session Chairs: Brian Emmerson and Don MacNeil

Room 7  Data/Analytics  

Session Chairs: Brian Emmerson and Don MacNeil 

Exploring in the archives - structure, stratigraphy, and stress from public
dipmeter and borehole image logs

On-Demand  

This presentation outlines taking old and archived borehole image and dipmeter logs from paper logs or scans and
converting them into fully interpretable final images. A variety of source logs are investigated, and processes including
depth registration, filtering, normalization, and synthetic speed correction are employed. These logs are often
bypassed but contain valuable information about structure, fracturing, stratigraphic textures, and borehole stress
directions. Click Here for the Full Abstract 
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Augmenting Geological Field Mapping and Interpretation with Real-Time 3D
Digital Outcrop Modeling

On-Demand  

Geological field mapping has traditionally been conducted by highly trained geologists using aseries of tools that aid in
making field observations and measurements such as a hand lens,compass, pace counter, rock hammer and
notebook. With the advancement of informationtechnology, pacing as a means to navigate has given way to Global
Positioning Systems,sketching as a means to record important visual outcrop information has given way
tophotographs/video, and notebooks have given way to field tablets for immediate digitizing ofmeasurements and
notes. These technologies do not necessarily add new types of criticalinformation but instead aid geologists by
streamlining and optimizing the process by ... 

Full waveform inversion of multimode surface wave data: numerical insights

On-Demand  

Full waveform inversion has been demonstrated to be a powerful tool for high resolution velocity model building.
However, using surface wave data in FWI presents many challenges. In particular, the dispersive nature of surface
waves results in the amplification of cycle skipping problems. Here, we propose decomposing surface waves into their
fundamental and higher order modes and inverting them following a sequential approach to mitigate this problem.
Despite the fundamental mode amplitudes being typically larger than the higher order modes, the latter ones can travel
in the deeper parts of the near-surface at higher frequencies. Therefore, we use the fundamental ... 

Devonian Aquifer Depressurization at the Kearl Mine

Kearl mine is actively depressurizing the Prairie Intact Laminite (PIL) Aquifer within the Devonian Elk Point Group
(Walker et al., 2017) underlying the Kearl mine North Pit area to limit the inflow of Devonian groundwater into the open
pit. Depressurization is the preferred mitigation method because of the site-specific conditions encountered in the
North Pit area. Vertical wells were used initially and recently a horizontal well has been implemented into the
network.Click Here for the Full Abstract 

Volcanology, Igneous Petrology, Geochemistry part 1
Session Chair: Xueming Yang

Room 12  Geochemistry  Petrology  

Session Chair: Xueming Yang 
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The Role of Geomodeling in the Multi-disciplinary Team

On-Demand  

Gemodeling is a distinct subsurface discipline drawing expertise from multiple and diverse subjects in geosciences
and engineering. The concepts to models, related workflows and practices embody technical themes that influence
strategies for integrated subsurface teams and their economic decision making. The talk will provide a discussion of
geomodeling processes and topics in their integrated context related to general forecasting workflows and will include
a discussion on improving the effectiveness of geomodeling within teams. Geomodeling is an advanced platform to
integrate and bridge the technical disciplines. There are three core competencies underpinning the geomodeling
discipline for proper execution to be discussed. ... 

Inversion-based deblending using Radon transform

On-Demand  

We compare the denoising and inversion based deblending methods using Radon transform. Radon transform can
focus seismic data into a sparse model to separate signals, remove noise, or interpolate missing traces. Therefore,
Radon transforms are a suitable tool for either the denoising based or the inversion based deblending methods.
Denoising based deblending methods treat interferences as noise in common receiver gathers. Blending interferences
in common receiver gather, they exhibit random structures due to the dithering of the source firing times. On the other
hand, the inversion based deblending methods treat blending interferences as a signal, and we can model this ... 

Petrophysics
Session Chairs: Nazmul Haque Mondol and Nasir Rahim

Room 8  Geology  Geophysics  Petrophysics  

Session Chairs: Nazmul Haque Mondol and Nasir Rahim 
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What size should my seismic survey be? An examination of Surface vs.
Subsurface area.

Live  On-Demand  

When planning a seismic survey, the total cost of the survey is dependent on the surface area. Depending on the target
parameters, however, the surface area may be much as 50 to 100% relative to the subsurface area. This is due to the
need for a survey taper which must be added to the subsurface area in order to properly image subsurface
targets.Factors affecting the size of the survey taper include target dip, target depth, and survey geometry. These
factors are used to calculate various survey taper distances based on dipping events, diffraction aperture, migration
aperture required in processing, and ... 

Machine learning as a tool to predict the mass of oil from well logs

On-Demand  

Oil saturation is the measure of the amount of oil inside the porosity of a reservoir rock. Its calculation, usually from
core analysis, is an important quantity that helps to characterize the reservoir. In this work, we are not predicting the
actual oil saturation due to the lack of information for the wells gathered, but the fraction of the mass of oil in the core.
Most of this work is focused on the data preparation before modelling, as our variables and targets came from two
different measurement sources (well logs and core analysis), and in how to create a valid ... 

Nitrate occurrence in groundwater of Alberta, Canada

This study assesses the occurrence of nitrate contamination in groundwater across Alberta, Canada, and investigates
sources and fate of groundwater nitrate using isotopic tracers and determination of redox states. To map nitrate in
Alberta groundwater we used a regional public health database collected by Alberta Health Services of domestic well
water quality from 2001-2015 consisting of 60,395 samples from up to 300 m deep aquifers. Nitrate concentrations
were detectable (&gt;1 mg NO3/L) in 14% of samples, with a median concentration of 13 mg NO3/L. Of these samples
with detectable nitrate concentrations, 22% exceeded 45 mg NO3/L, the Canadian maximum acceptable ... 
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Optimal Seismic Wave Field Sampling: A Wave Number Approach to
Acquisition Fundamentals

Live  On-Demand  

The traditional approaches to acquisition design focus on coherent noise reduction with the use of source and receiver
arrays. These are not perfect since they also filter signal. Traditional processing has a dual role, eliminate the residual
noise and repair the signal. It is too late; the damage is already done with the data, both signal and noise, complicated
by array filtering and aliasing. In 1987 Nigel Anstey advocated designing on the signal and was followed by
Ongkiehong (1988) who demonstrated that controlled spatial aliasing of the noise resulted in improved signal to noise
ratio in f-k space.These improvements were ... 

Silurian succession from North Africa - Sedimentology and thermal history
for a new era of hydrocarbon exploration

On-Demand  

The conducted research focuses on the southern margin of the prolific BGI basins in Algeria, and aims to understand
and characterize the depositional environments and sequences of the entire Silurian deposits, as well as to
reconstruct the diagenetic and thermal history of the region. Click Here for the Full Abstract 

Convergent margin origin of Neoarchean anorthosite-bearing layered
intrusions in the Superior Province, Canada

On-Demand  

The Superior Province contains many Neoarchean anorthosite-bearing layered intrusions. Some of these major
anorthosite-bearing layered intrusions include the Dor� Lake, Shawmere, Bad Vermilion Lake, Pipestone Lake, Bird
River, Mayville, Split Lake and Cauchon Lake complexes. Most anorthosite-bearing layered intrusions are intruded by
younger granitoid batholiths and have experienced variable degrees of metamorphism and multiple phases of
deformation yet still preserve primary, igneous minerals and cumulate textures. Anorthosite, leucogabbro and gabbro
layers in some of these intrusions contain abundant interstitial magmatic amphibole, indicating that they crystallized
from hydrous magmas. The anorthosite-bearing layered intrusions and spatially associated greenstone belts and
granitoids share ... 
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Deep-water first occurrences of Ediacara biota prior to the Shuram carbon
isotope excursion in the Wernecke Mountains, Yukon, Canada

Ediacara-type macrofossils are known to appear as early as ~570 Ma in deep-water slope facies of the Avalon Terrane
of Newfoundland. Whether they had their evolutionary origins in this setting (as opposed to simply being recorded
there first), and the timing of origination relative to the Shuram carbon isotope excursion (CIE), remain open questions.
Our ability to assess whether this deep-water origination is a genuine reflection of evolutionary succession, an artifact
of an incomplete stratigraphic record, or a bathymetrically controlled biotope is fundamentally limited by a lack of
geochronological constraints and detailed shelf-to-slope transects of Ediacaran basins. We report the ... 

A Geological and Petrophysical Data Driven Approach for Reservoir Reserves
Estimation

On-Demand  

Estimating reserve recoverable of CHOPS reservoirs is critical for assessing reservoir potential and prioritizing
optimization opportunities. However, the process is both time consuming and data intensive, typically involving weeks
of dedicated SMEs (e.g., engineers, geologists, etc.) reviewing volumes of geological, petrophysical and historical
production data of dozens of wells across wide geographical sites. With shrinking budget and limited technical
resources, the majority of CHOPS assets across the industry go unreviewed thereby increasing the risk of missing
potential opportunities and financial loss from optimizing the wrong reservoirs. There is also a high degree of
subjectivity associated with the review process due ... 

Operation Minerva Calgary - Over 30 years of Success in STEM Advocacy

On-Demand  

Operation Minerva Calgary has been supporting STEM advocacy for over 30 years. To date, the program has paired
over 3000 grade 8 girls with female STEM professionals through a 1-day job shadowing experiences. The program
now has mentors who were once participants! In 2018 AWSN (The Alberta Women's Science Program) was awarded
an NSERC grant to expand the program. In 2019, AWSN kicked off a pilot project for this expansion. This presentation
will discuss lessons learned in 30 years and through the current NSERC grant and will include strategies that can be
applied to other long term STEM retention efforts.Click ... 
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Virtual Petrophysical Laboratory - Part1: Modeling and Visualization

On-Demand  

This paper presents a novel concept for a prototype of computer based laboratory of porous media where models are
created and simulated directly in 3D space. It may be used for testing scientific hypotheses and helping in
understanding the "cause and effect" relationships in porous media.This prototype creates 3D stochastic and
deterministic models based on statistical distribution of pores and grains or can be populated importing actual data. A
variable size cubes are used to represent models. This prototype allows building and simulating models that are
equivalent to 109 cubes of equal size and do it all on a laptop. ... 

Unmanned Aerial Vehicle (UAV) Radiation Anomaly Detection and Possible
Applications in Mineral Exploration

On-Demand  

Despite all the potentials gamma-ray spectrometry has in the exploration geophysics, this method has not been fully
integrated into UAV platforms. Experience in data acquisition and using UAVs as a tool for exploration made Pioneer
Aerial Surveys a reliable option for initiating a gamma-ray spectrometry survey over hot samples with previously-
measured radiometric characterizations. The prototype gamma-ray spectrometer sensor used for the test had a 3x3
CsI crystal coupled with silicon photomultipliers and was developed by Radiation Solutions Inc. The spectrometer was
accompanied by a built-in GNSS system to geotag and time-tag the collected data.Conducting test flights over the
areas with ... 

Full waveform inversion with unbalanced optimal transport distance

On-Demand  

We introduce the unbalanced optimal transport (UOT) distance to full waveform inversion (FWI) problem. An entropy
regularization and a scaling algorithm have been used to compute the distance and its gradient efficiently. Numerical
examples are provided to show the behavior of UOT distance applied in FWI problem and comparison with L2 distance
has been provided.Click Here for the Full Abstract 
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Innovative high trace density survey design for broadband land seismic data
acquisition - insights and lessons learned for Symphony (DSA) and
Compressive Seismic Imaging

On-Demand  

The economic realities of unstable commodity pricing have applied increasing pressure on acquisition geophysicists
to produce more with less. The optimization of survey design for increasingly diverse and demanding geologic
objectives is now commonplace. Many projects are complicated by environmental, operational and geologic
encumbrances. The utilization of new acquisition geometries, methods and processing tools are paramount in
addressing these issues. The application of two such methods, Dispersed Source Arrays and Compressive Seismic
Imaging will be reviewed.Click Here for the Full Abstract 

Nitrate changes in shallow groundwater in the Battersea Drain area

On-Demand  

Alberta Agriculture and Forestry, Natural Resources Conservation Board, and producers in the agricultural industry
collaborated to conduct a 7-year project to assess changes in groundwater quality with time in the Battersea Drain
area (near Picture Butte, Alberta) by comparing current conditions to historical data. A historical transect of monitoring
wells installed in the area was partially re-activated in 2009 and monitored through 2015 to determine changes, if any,
in groundwater quality as a result of manure management activities. The project focused on shallow groundwater (i.e.,
Click Here for the Full Abstract 

A Comparison Of 3D Multi-Component (9C) Data Image Volumes Acquired
With Conventional and Simultaneous Source Techniques (KWP Phase II)

On-Demand  

The main goal of this project is to help make the seismic acquisition of multi-component (9C) data commercial to our
industry. It is not realistic to expect 9C data to be acquired in the same metered time as 1C or 3C data. However with
step changes in acquisition methodology, 3C geophones, processing resources, data compression and reconstruction
technologies we believe the recording of high quality cost effective 9C seismic surveys is realistic. With the main goal
in mind we designed our test volumes to address four major objectives. Click Here for the Full Abstract 
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What's the Datum

Live  On-Demand  

Datum and replacement velocity are terms used in seismic processing but are often not completely understood with
respect to the impact they can have on the data. This talk will attempt to define what various datums are as they
pertain to seismic data as well as the affect that replacement velocity can have on structural reliability of the
processed data. Real data examples will show the effect of various datum and replacement velocities applied to the
data.Click Here for the Full Abstract 

Core Calibration of Log Derived Petrophysical Models for the Characterization
of Source-Rock Reservoirs

On-Demand  

When attempting to assess the risks, economics, and potential success of an unconventional resource, it is in an
operator's best interest to obtain sufficient rock and fluid data to enable accurate core-calibration of log based
petrophysical models. We introduce the different approaches (stochastic versus deterministic and global versus local)
available to petrophysical log analysis. We then present a workflow for the development of local deterministic core-
calibrated petrophysical log models for use in the characterization and evaluation of source rock reservoirs. A three
well case study involving appraisal of the Colorado Shale Group in Southern Alberta will be presented and discussed
... 

Using a Simulated Horizontal Well to Investigate a 3D Geological Model from
the Alberta Fold and Thrust Belt

On-Demand  

A multistage workflow was designed to build a 3D geological model using geological field mapping data and a digital
elevation model (DEM). This mapping data includes outcrops of Jurassic to Cambrian aged rocks from Moose
Mountain, which lies 60 km southwest of Calgary in the Alberta fold and thrust belt. The Mississippian stratigraphic
interval includes the Turner Valley formation, a carbonate rock, which is one of the major hydrocarbon reservoir rocks
in this area. While the model was derived from the outcrop data, it can be used as an analogy for Mississippian
structures drilled in the subsurface. Once a model ... 
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Chemostratigraphy of the Ediacaran Gametrail Formation across a shelf-slope
transect in the Wernecke Mountains, Yukon, Canada

On-Demand  

The Ediacaran Gametrail Formation of the Wernecke Mountains, Yukon, Canada, records the Shuram carbon isotope
excursion (CIE), which represents the largest negative ?13Ccarb excursion in Earth's history. Despite considerable
research attempting to explain a mechanistic driver for this event, there remains little consensus on the origin and
diagenetic history of the Shuram anomaly, with growing speculation as to whether it represents a primary perturbation
to the global marine inorganic carbon reservoir. Here, we examine the Gametrail Formation across a shelf-slope
depositional transect to elucidate the geochemical and sedimentary expression of this CIE. 13 detailed stratigraphic
sections were measured of the ... 

Investigating the Origin of Elevated H2S in Groundwater Discharge from
Abandoned Gas Wells, Norfolk County, Ontario

On-Demand  

The emission of methane (CH4) and hydrogen sulphide (H2S) gas from legacy gas wells in southwestern Ontario is an
emerging public-health issue. In Norfolk County, to the north of Lake Erie, there are over 2,600 gas wells. These often
date to before the 1960s (55%) and were abandoned to standards of the time, i.e., filled with rubble, pounded lead
"seals" and trees, with the steel casings often removed. While this is a chronic condition across this area, particularly in
Norfolk County, the condition is acute in the incised valleys created by meltwater erosion and subsequent bedrock
valley flexure. In these ... 

Creating and leveraging large, digital stratigraphic datasets by using
stratigraphic section digitizers

On-Demand  

Detailed stratigraphic data is used in numerous geologic applications (e.g., reservoir modelling and facies prediction);
however, there few ways to collect these data in an efficient way that preserve the high-resolution nature of hand-
drawn stratigraphic sections (i.e., core logs, graphic logs). Stratigraphic digitizers (e.g., the open-source software stRat
stat) allow for these properties to be preserved and for large stratigraphic datasets to be collected. In this submission
the use of digitizers in both outcrop and subsurface examples will be discussed to demonstrate the utility in bed-scale
data in many applications.Click Here for the Full Abstract 
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Direct elastic FWI updating of rock physics properties

On-Demand  

Quantitative estimation of rock physics properties is of significant interest in reservoir characterization, and most
current workflows in this field are based on amplitude variation with offset (AVO) techniques. To improve inversion
results, we propose to directly estimate rock physics properties using elastic full-waveform inversion (FWI). We do this
by incorporating the rock physics model, which builds a link between elastic and rock physics properties, directly into
the FWI workflow by parameterizing the inversion procedure with rock physics parameters. We formulate the inversion
with a model parameterization of porosity, clay content, and water saturation (P-C-S), and their link to elastic ... 

Unravelling the Geochemistry and Tectonic Setting of the Eocene
Summerland Volcanics, British Columbia, Canada

On-Demand  

The Summerland volcanics, of south-central British Columbia may represent the remnants of an Eocene-age caldera,
providing an excellent analog for understanding arc-induced volcanic processes along the Western margin of North
America during this time. Geochemical signatures showcase classic arc-like volcanism which may be the product of
decompression melting in an extensional regime, following arc-related fluid flux and metasomatism of the upper
mantle. Click Here for the Full Abstract 

Sedimentary model of a Permian-Triassic salt giant in the Peruvian fold-and-
thrust belt

On-Demand  

The Peruvian fold-and-thrust belt records a Permian-Triassic salt giant providing information of its lithostratigraphic
distribution and depositional architechture. We show that the related evaporites were deposited in a basinwide setting
with a sulphate platform and halite basin. Moreover, in the sulphate platform, petroleum features are found. Our study
provides insights on deposition and sedimentary evolution of salt giants which can be relevant for hydrocarbon
exploration. Click Here for the Full Abstract 
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3D geomodeling and applications in Oil Sands reservoirs and Tight Oil
reservoirs

On-Demand  

Two cases studies are presented to illustrate the geomodeling applications in oil sands reservoirs and tight oil
reservoirs.The oil sands reservoir in general has dense wells and a large amount of data. A good practice is to
construct a 3D geological model by integrating all the available information and honoring the information in the model
with respect to its accountability or degree of accuracy. The 3D model should reflect as much as possible what we
already know and quantitively show aspects of what we still do not know. The tight oil reservoirs generally do not have
as much data. It ... 

An Update on APEGA's activities investigating & addressing the Barriers
Women Face in the Engineering and Geoscience Workplace

On-Demand  

APEGA received a three-year, $350,000 grant from the Ministry of Women and Gender Equality to investigate the
barriers that women face in the engineering and geoscience workplace. Last year, we presented the findings from the
data-gathering phase of the project-now, we are excited to provide an update on the project. After the consultations,
we embarked on a partnership with six permit holding companies in the engineering and geoscience industries in
Alberta to assess the current state of their diversity and inclusion initiatives, and to work with them for a year to
provide support, resources, and best-practices to shift the needle ... 

Evaluating Muscovite as an indicator mineral for lithium bearing pegmatites,
Wekusko Lake pegmatite field, Manitoba, Canada

On-Demand  

The Wekusko Lake pegmatite field near Snow Lake, Manitoba is a good example of a group of pegmatites with lithium
mineralization, particularly the bodies from the Green Bay group. This area offers an excellent opportunity to
investigate new exploration techniques for Li pegmatites. The aim of this project is to test if muscovite shows
potential as an indicator mineral for locating zones of high Li concentrations in mineralized pegmatites using portable
Raman spectrometry and LIBS This presentation describes in detail the zonation of the pegmatites, their distribution
and implications for a better understanding of the regional geology of the area. ... 
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Depth Imaging - Above and Beyond Reflections. Why and How of your PSDM
project.

Live  On-Demand  

Why do we even do Depth Imaging? We are told that time migration can be used to solve certain imaging problems,
but more complex ones need depth migration. Where do we draw the boundary in the decision between time and
depth migration?What are the practical aspects of a PSDM project, where do we start? How can we handle anisotropy
ambiguity and what about the near-surface?And what are these diffractions and why are they so important?What
mitigation measures can we put in place for our PSDM projects?How to achieve time and budget targets and maintain
the quality of results? How many ... 

Exploring in Asia for Oil and Gas in Naturally Fractured and Weathered
Basement Reservoirs

On-Demand  

This presentation provides geological, seismic, reservoir and production information on oil and gas fields in Asia which
produce from basement reservoirs. The giant Bach Ho (White Tiger) oil field is reviewed as the key analogue field for
exploration in Asia. Two Chinese "buried hill" basement oil fields are highlighted as well as fields which produce oil
from fractured and weathered basement in India. Details are also provided on a near-giant gas field discovered just
last year in Sumatra, Indonesia which attests to this author's belief that the basement play remains much under-
explored in Asia.Click Here for the Full Abstract 

Petrography: A Brief History of Rock Imaging and Current Applications to
Unconventional Reservoir Characterization

On-Demand  

Petrographic studies are important in characterizing unconventional reservoirs; however, higher resolution
petrographic tools are generally required to investigate these very fine grained rocks. Most unconventional reservoir
characterization studies begin with conventional petrography, perhaps with the addition of epi-fluorescent microscopy
to better image very small pores. Micro-CT and scanning electron microscope studies are typically required for fine-
grained siltstones and mudstone reservoir characterization. Like conventional petrographic imaging, digital rock
imaging for unconventional reservoir characterization enables the following observations, except at much smaller
scale: 1) determining textures, composition, and grain types for facies analysis and depositional environments; 2)
image-based pore characterization and pore ... 
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Marten Hills Clearwater Formation - Controls on Oil Quality

The Marten Hills-Nipisi Clearwater heavy oil play has seen rapid growth in production over the last three years. This
presentation will highlight the geological complexities of the play and provide a synthesis of factors from a
hydrogeology prospective to define the potential trends and controls on oil quality.Click Here for the Full Abstract 

The Aftermath of Bill C-69 - How to conduct GBA+ Impact Assessments

On-Demand  

In the aftermath of the approval of Bill C-69, all energy infrastructure projects are now required to complete impact
assessments on "sex, gender and other identity factors" in order to receive approval. This new requirement for Socio-
Economic Impact Assessments requires a Gender-Based Analysis Plus (GBA+) comprehensive assessment. This
presentation will provide an overview of what GBA+ is, how you complete a GBA+ assessment followed by best
practices in conducting GBA+ Impact Assessments in the resource industry.Click Here for the Full Abstract 

Is there Value in Acquiring Higher Trace Density Seismic?

On-Demand  

There has been a significant move to acquiring higher trace density seismic both in Canada and around the world in
the last several years. It is unquestionable that high density seismic has provided significant economic uplift to many
exploration and development projects, but the real question is will high density seismic benefit all projects? That is, will
high density seismic reduce the breakeven point (BEP), and improve the NPV on all projects. The answer is� Probably
not�The question then becomes how do we determine if high density seismic should be acquired, and how 'high'
should it be? The answer to ... 

Cesium Deposits

On-Demand  

Types of cesium depositsClick Here for the Full Abstract 
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Using targeted full waveform inversion uncertainty quantification to
understand acquisition requirements

On-Demand  

Full waveform inversion (FWI) is a powerful tool for recovering the physical properties of the subsurface, but
uncertainty exists in the recovered properties. The degree of confidence we can place in an inversion output has a
major impact on how we are able to use that inversion. The data used in the inversion, especially the acquisition
geometry and available frequencies, play a major role in determining the confidence in the inverted model.
Unfortunately, general quantification of uncertainty in an inversion result is very challenging in FWI, but the model
features which have the largest impact on the interpretation of results ... 

Nitrate in shallow groundwater at CFOs in south and central Alberta

On-Demand  

A field research project was conducted from 2009 to 2015 to better understand the effects of manure management
activities on groundwater quality in Alberta. As a part of this project, five confined feeding operations (CFOs) were
selected to assess the controlling processes on the fate and transport of manure constituents in shallow groundwater:
three in central Alberta and two in southern Alberta. Nitrate-nitrogen (NO3-N) and chloride (not discussed here) were
used as primary indicators groundwater contamination by manure. Effects of manure storage (e.g., earthen manure
storages, temporary manure stockpiles) on groundwater quality appeared to be localized (i.e., within 100 m ... 

Evaluating Well Completion Design in the Viking Formation using a Data
Driven Approach

On-Demand  

The introduction of advanced technologies in recent decades, such as horizontal drilling and hydraulic fracturing, has
unlocked the potential of unconventional resources, allowing them to be developed commercially.Reliable evaluation
and prediction of well performance in tight light oil reservoirs is challenging due to our incomplete comprehension of
the relationships between reservoir properties, hydraulic fracturing procedures and hydrocarbon production rates. The
use of data mining techniques has become attractive because they enable the development of data-driven models,
which are useful to quantify and evaluate the relationships between the model input and output parameters.In this
study, the performance of 845 multi-fractured horizontal ... 
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Characterization and Petrophysical Rock Typing of a Reservoir in the Coastal
Swamp Depobelt.

The characterization of subsurface reservoirs involves the creation of models for hydrocarbon reservoirs that is
governed by the petrophysical (storage and flow) and geological properties. Rock typing is an approach for the proper
characterization of these reservoirs, as it tends to honour the reservoir characteristics, hence aiding in building
realistic subsurface models.This work brings to the fore, a unique homogenized approach and a framework for rock
typing and petrophysical property prediction using the Flow Zone Indicator (FZI) concept, with the incorporation of
data types across scales. This entails Routine Core Analysis (RCAL) data, wireline log data and representing a robust
... 

Getting the Wind(ermere) at our Back(bone): Clarifying Fifty Years of
Ediacaran-Cambrian Confusion in NW Canada

On-Demand  

New data from bedrock mapping and stratigraphic studies address long-standing controversies regarding Ediacaran-
Cambrian correlations in the Mackenzie Mountains of northwestern Canada. The results point out the need for
lithostratigraphic revisions and the basis for doing so, which likely includes outright abandonment of one thick, widely
distributed unit (the Backbone Ranges Formation). The results will permit more accurate modelling of the Ediacaran-
Cambrian tectonostratigraphic evolution of northwestern Laurentia.Click Here for the Full Abstract 

Volcanic reconstruction of Neoarchean volcanic rocks of the Sunset Lake
area, Beaulieu River greenstone belt, Slave craton, NWT

The Neoarchean Beaulieu River greenstone belt (BRGB) occurs in the Sunset Lake area, approximately 100 km east
northeast of Yellowknife. The BRGB is composed largely of basalt and andesite volcanic rocks with a smaller amount
of rhyolite. A rhyolite dome at the northern end of Sunset Lake is spatially associated with the Sunrise volcanogenic
massive sulfide (VMS) deposit. The focus of the study is on BRGB volcanic rocks of the south Sunset Lake area, and
specifically the rhyolite dome, which was originally mapped as one coherent rhyolite. Detailed mapping of the study
area was conducted over two field seasons and ... 
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Constraints on the origin of intrusion breccias: Observations from the
Paleoproterozoic Boundary Intrusions in the Flin Flon area

On-Demand  

The Boundary Intrusions in the Flin Flon area are a set of felsic to ultramafic breccia-laden intrusions in the upper crust
emplaced at approximately 1842 Ma during the Trans-Hudson Orogeny. The breccia morphology, which includes
chaotic breccias, and mosaic breccias at intrusion margins, offers insight into the fragmentation processes, which
include dyke crack-tip propagation, mechanical and thermal lamination, stoping, or release of volatiles during ascent.
Fragment roundness and angularity, and degree of assimilation provide constraints on distance travelled or time in the
magma. Ascent rates of magmas with variable size xenoliths range from 0.01 m/hr to 1.84 km/hr. The matrix ... 

Oil & Gas Sector's Response to the New Extended, 61-Week Parental Leave

On-Demand  

Canadian parental leave policy provides families with flexibility and support during their transition to parenthood
(Marshall, 2008). In 2017 the federal government introduced a parental leave extension, which increased the length of
leave from 35 to 61 weeks. Interviews with 20 employers in the oil and gas sector were conducted to understand
employers' perception of the parental leave extension, its impact on their employees and their organization, and to
clarify how they have adapted their internal policies to the new legislation. Employers were experienced managing
parental leave use, but the vast majority of users were women. Employers' response to the ... 

Data and Modelling Analysis Considerations for Nitrate Plume Assessment in
Alberta Tills

This presentation will demonstrate the important field data collection, data analysis techniques, and simulation
approaches required to effectively evaluate nitrate transport in Alberta tills. Case study examples will be utilized to
help illustrate the recommended processes and approaches. Click Here for the Full Abstract 
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Full waveform inversion of distributed acoustic sensing strain data

Distributed acoustic sensing (DAS) has become an important tool for seismic data acquisition. Utilizing optical fibers,
DAS senses the strain induced by propagating seismic wavefields. The noninvasive nature of these fibres allows for
their placement in monitoring wells, hydraulic fracture treatment wells, and producing wells, expanding the reach of
downhole sensor technologies. The acquisition geometries that DAS affords, supply supplemental and
complementary data to conventional surface geophone surveys. Inclusion of DAS data in FWI holds the potential to
greatly improve estimates of subsurface parameters, especially during hydraulic fracturing, cyclic steam stimulation,
and SAGD. Here we present a novel method for ... 

METIS: Flying Carpets

On-Demand  

Traditionally seismic receivers are deployed by hand in land 3Ds, and for logistical purposes rather than geophysical
ones they typically form a pattern of parallel lines. Deploying receivers by dropping them from fleets of swarming
drones allows us to economically acquire receiver carpets, increase the trace density of our surveys especially in
difficult terrains, and benefit from the geophysical advantages a "fully sampled" receiver grid can provide.The
presentation will briefly cover two pilot projects of the technology, one carried out in the heavily forested foothills in
Papua New Guinea in 2017, and the other currently underway in the deserts of ... 

Uncertain paragenetic origins of disseminated submicroscopic zircon from
the Nuiklavik Volcanics, north-central Labrador

On-Demand  

An unusual occurrence of volcanic-hosted zircon is found within the a comenditic assemblage associated with the
Flowers River granite of north-central Labrador. The associated concentrations of Zr, Nb, and REY make it a promising
candidate as a source of critical metals. The mineralization occurs as "ribbons" of highly metamict, U-rich zircon with
sparse accessory Nb oxide minerals. The morphology and geochronology of the atypical mineralization, and
comparisons from elsewhere in the world, constitute the focus of the presentation.Click Here for the Full Abstract 

Deposition and hiatus in the lower Paleozoic epicratonic basin of NWT

Combined chemostratigraphic - biostratigraphic correlation of strata in the poorly exposed Cambrian epicratonic basin
of NWT allows duration of depositional and non-depositional episodes to be estimated.Click Here for the Full Abstract 
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Mineralogy analysis of Jurassic reservoir sandstones using wireline log data
in the northern North Sea

On-Demand  

In a hydrocarbon accumulation, the viability of the reservoir and the caprock is well established, however, a subsurface
CO2 storage requires preliminary studies to reduce the risk of poor reservoir quality and the overlying seal integrity.
While evaluating a potential reservoir for geological CO2 sequestration, studying the influence of mineralogy,
diagenesis, porosity, permeability, and reservoir fluids is essential. The thin section studies, scanning electron
microscopy (SEM) and X-Ray Diffraction (XRD) are valuable tools to investigate the mineralogy of reservoir rocks.
However, the well-log data with the application of specific crossplots also help to determine various lithologic reservoir
characteristics. The Jurassic ... 

A Microseismic Primer

Live  

Microseismic can enrich our understanding of reservoirs, the efficacy of applied completion designs, and ultimately
well performance, informing future operations and strategy. Despite its competitive advantage, it remains poorly
understood. If you've ever wondered about microseismic or if you need a refresher, this talk is for you. Click Here for
the Full Abstract 

Risk-Based Approach to Site Management and Remediation

On-Demand  

This presentation will focus on the application of site-specific risk assessments at upstream oil and gas sites with an
emphasis on a quantitative approach to evaluating risk to receptors due to salinity or dissolved petroleum hydrocarbon
contaminants of concern. The workflow follows a methodology based on hazard identification, exposure assessment,
and risk characterization, all to support informed decision making.Click Here for the Full Abstract 
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In depth analysis using state-of-the-art deep learning techniques for
semantic classification of Seismic Facies

Interpretation of geologic features and inference of reservoir properties are essential for hydrocarbon exploration and
production which involve extraction of useful subsurface information from seismic data which are time-consuming
and computationally demanding. In seismic interpretation, accurate delineation of subsurface structures is a
necessary and routine process. Automation of this task allows for timely delivery of interpretation products to support
prospect identification, well planning, reservoir modeling, and geohazard analysis. Application of deep learning to
seismic interpretation is difficult due the absence of large publicly available, annotated datasets for the training and
testing of supervised models. This problem is overcome by the ... 

A case study in the Delaware Basin: Application of Time-Lag FWI and 3D
SRME/IMA multiple attenuation

In our pursuit of seismic images with improved structural definition and less multiple interference in the Delaware
Basin, we present a case study applying full-waveform inversion (FWI) and a data-driven cascaded multiple
attenuation flow to a land reprocessing project. We show that the application of Time-Lag FWI to land data, with proper
handling of near-surface topography and attenuation of the direct arrival artifacts, was able to more accurately
delineate the complicated near-surface geology, thus improving near-surface structural imaging. A cascaded 3D land
surface-related multiple elimination (SRME) and internal multiple attenuation (IMA) workflow was employed to
effectively attenuate surface and internal ... 

Machine learning-based Vs prediction

On-Demand  

Vs (shear-wave velocity) is an important parameter that helps to extract rock properties such as lithology, pore fluid,
and pore pressure. Together with Vp and density, Vs is also essential in seismic forward modeling and AVO analysis
for litho-fluid discrimination. When Vs is not available, it is generally estimated by employing other logs (e.g., Vp,
resistivity, Gamma) as inputs. The empirical regressions (e.g., Castagna et al. 1985, Han et al. 1986, Krief et al. 1990,
Williams 1990, Greenberg and Castagna 1992, Xu and White 1996, and Dvorkin 2008). These empirical equations are
based on specific data and so can't predict ... 
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A Fresnel based survey design approach

On-Demand  

A survey quality evaluation is proposed centering around data completeness within a Fresnel zone region. Click Here
for the Full Abstract 

Tracing the sources and fate of nitrogen at gold mine sites using stable
isotopes of nitrogen and water

On-Demand  

Mine effluents can contain mixtures of various contaminants originating from different sources (mineral weathering,
chemicals added during ore processing and water treatment, explosives). The discrimination of these sources is
required to optimize water management and treatment. Although isotopic tracing approaches are widely used in
environmental geochemistry, their applications in mining environment remain limited. In this context, the project aims
to test an isotopic approach to discriminate the sources and fate of nitrogen compounds at active gold mine sites
where N-based explosives and cyanides are used. Water samples were collected on two mine sites, from dewatering
wells to the final effluents. ... 

Rock-Physics Models - A Tutorial

Live  On-Demand  

The purpose of this presentation is to demonstrate some of the uses of rock physics in the interpretation workflow
with an emphasis on how some of the different types of models are built, what information is needed, and where
different model types might be relevant. While no equations are discussed, references are provided for those seeking
more details.Click Here for the Full Abstract 
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Cambrian Correlation: the use of quantitative biostratigraphy as a test of the
traditional trilobite biostratigraphic framework

High-resolution Cambrian biostratigraphy for Laurentia has long been limited, with species-based biozones only
available for a few regions. Inter-regional genus assemblage biozones form the basis for most Cambrian relative-age
determinations, with lower temporal resolution, to allow recognition across the continent. Conflict between continental
correlation and high-precision relative-age dating continues to limit recognition of a precise Laurentian biostratigraphic
scheme and an international chronostratigraphic framework. Fortunately, trilobite biostratigraphers have accumulated
large amounts of data that can help address this issue, with the field ripe for examination with tools designed to
handle Big Data. For the middle Cambrian, a trilobite occurrence dataset from ... 

Helium occurrences and lithium brine potential in the Williston Basin,
southwestern Manitoba

On-Demand  

Southwestern Manitoba is known for its oil and gas fields, however within and below those oil reservoirs occurs other
important commodities whose extraction can benefit from the decades of exploration work done by the energy
industry, including helium accumulations and lithium brines. Both these elements are critical in today's modern, high-
tech world, and both have potential in Manitoba. High helium concentrations have been measured in the lower
Winnipeg Formation sandstone to weathered Precambrian regolith interval, with potential in other horizons. Although
very limited results indicate the lithium concentrations in Manitoba's brines are low, extrapolation of better, more
comprehensive results from ... 

Hydrology in the Supercomputing Age: How Computational Advances Have
Revolutionized Our Field, and What Big Data and Massively Parallel
Simulations Mean for the Future of Hydrologic Discovery
Darcy Lecture

Data/Analytics  Groundwater  Live  

We are in the midst of a revolution in computing and data. In the past 50 years we have moved from electrical analog
models to massively parallel computer systems. The fastest computers in the world when landmark papers such as
Freeze and Harlan were written are much slower than the average smartphone of today. Hydrology is taking advantage
of this revolution in many ways. Computational Hydrology seeks to leverage modern computing capacity to study
water and energy fluxes and stores across the hydrologic cycle at spatial scales and complexity not previously
possible. Integrated hydrologic simulations that couple boundary layer, vegetation, ... 
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What caused pervasive groundwater nitrate contamination in Prince Edward
Island: fertilizer or forage legume?

On-Demand  

Excessive nitrate leaching from intensive potato production has been linked to groundwater nitrate contamination.
This study was conducted to assess the effects on nitrate leaching and potato yield under late fall vs. spring plowing
and varying fertilizer nitrogen input to the potato crops with the barley-red clover-potato rotation in Prince Edward
Island, Canada. Increasing fertilizer N input to the potato crops was shown to not only increase the risk of excessive
nitrate leaching but also to suppress potato yield. Higher levels of soil N supplies from the mineralization of the
plowed-down red clover and soil organic matter to the potato ... 

The Road River Group of northern Yukon, Canada: Early Paleozoic deep-water
sedimentation within the Great American Carbonate Bank

On-Demand  

Cambrian-Devonian sedimentary rocks of the northern Canadian Cordillera record both the establishment and demise
of the Great American Carbonate Bank (GACB), a widespread carbonate platform system that fringed the ancestral
continental margins of North America (Laurentia). Here, we present a new examination of the deep-water Road River
Group of the Richardson Mountains, Yukon, Canada, which was deposited in an intra-platformal embayment or seaway
within the GACB called the Richardson trough. Eleven detailed stratigraphic sections through the Road River Group
along the upper canyon of the Peel River are compiled and integrated with geological mapping, facies analysis,
carbonate and organic carbon ... 

Computation of anisotropic elastic moduli for muscovite and clay minerals

Live  On-Demand  

The elastic properties of muscovite and clay minerals are vital for a variety of applications in both conventional and
unconventional shale characterization. The orientation distribution of the mineral platelets significantly affects the
elastic velocities and its anisotropy. We use the orientation distribution data from published literature to relate the
maximum platelet pole density to the median orientation angle ? with respect to the bedding plane. This is then used in
a heuristic approach to model bedding-normal anisotropic elastic moduli and P- and S-wave velocities of zero-porosity
clay aggregates as a function of the median orientation angle. Click Here for the ... 
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Investigating the Lithium Potential of Brines in Saskatchewan: New Results
from Brine & Core Sampling

The brine sampling project commenced in 2011 by the Saskatchewan Geological Survey driven by the demand of
lithium and other trace elements that could potentially be derived from basinal brines. Since 2011 the survey has
sampled Paleozoic aged wells from southeastern and west-central Saskatchewan with the goal of developing a
database of major and minor elements present in the formation waters in Saskatchewan. This project's goal is to
determine the distribution and concentration of the major and minor elements present in subsurface brines in
Saskatchewan. Typical brine analysis only measures for major elements; therefore, the data collected on the minor ... 

Sensor Placement Optimization for Seismic Data Acquisition and Shot
Reconstruction

On-Demand  

This article explores a recently proposed method for optimizing sensor placement that we adapted for optimal shot
gather reconstruction. The method uses Proper Orthogonal Decomposition (POD) to extract bases from a training
dataset. Dimensionally reduction methods such as singular value decomposition, and QR pivoting are used to
determine optimal receiver geometry. The technique of least-squares is used to reconstruct the shot from the POD
bases.Click Here for the Full Abstract 

High-resolution Full Wavefield Inversion model building in deep-water
environment: A case study in the Orphan basin.

On-Demand  

The 2018 Tablelands GeoStreamer seismic survey was acquired in partnership with Nalcor, PGS and TGS in the
Orphan basin, offshore Canada. The partnership pioneered a proof of concept project over a deep-water 500 km2. The
project demonstrated the benefits of building a Full Wavefield Inversion (FWI) driven velocity model using dual-sensor
data. This paper presents the FWI velocity model building workflow, which produced a high-resolution and geologically
consistent velocity model. The model was later used in Kirchhoff migration, Least-Square Wave-Equation migration
and for quantitative interpretation purposes.Click Here for the Full Abstract 

Volcanology, Igneous Petrology, Geochemistry part 2
Session Chairs: Xueming Yang and David R. Lentz
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Oil Sands and Integrated Oil Sands Case Studies
Session Chairs: Sahar Ghannadi and Calin Dragoie
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MAPPING OF FISH BIOMASS OF LAKE MALOMBE FOR SUSTANABLE
FISHERIES MANAGEMENT

On-Demand  

The collapse of Lake Malombe fishery has brought untold misery to communities around the lake and beyond through
lost livelihoods and increased insecurity of income, food and nutrition. As such the Government of Malawi in
collaboration with the Food and Agriculture Organization of the United Nations and with financial support from the
fund for Least Developed Countries of the Global Environment Fund, initiated a project which intends to rebuild the
fisheries of Lake Malombe as one of the options for mitigating against impacts of Climate change. This study was
among other things carried out to map fish biomass distribution of ... 

Seismic Inversion
Session Chairs: Marissa Whittaker and Carmen Dumitrescu

Room 11  Geophysics  Live  
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Effective Porosity and Gamma Ray Estimates from Seismic Data

Live  On-Demand  

A case study illustrating the ability to estimate and map subsurface reservoir rock properties, effective porosity and
gamma ray, with conventional seismic data. Three different industry applied methods are applied and illustrated for a
Cretaceous turbidite reservoir targetClick Here for the Full Abstract 
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Early Paleozoic magmatism, tectonics, and establishment of the western
Laurentian passive margin: evidence of an ancient magma-poor rift system?

Tonian to Cambrian rift processes that fragmented Rodinia resulted in lithospheric breakup, thermal subsidence, and
establishment of the Cordilleran passive margin system along the western edge of Laurentia. The establishment of the
Cordilleran passive margin was likely diachronous, with the timing of breakup or the rift to post-rift transition being
~530 Ma in parts of the western United States, ~520 Ma in the southern Canadian Cordillera, and ~500 Ma in the
northern Canadian Cordillera. Late Cambrian to Early Ordovician mafic rocks along the western Laurentian margin,
including 488-483 Ma and 473 Ma intrusions, lava flows, and related facies in Yukon, ... 

Skill Fundamentals 101 and Case Studies - Geophysics
Session Chairs: Kathleen Dorey and David Gray

Room 2  Geophysics  

Session Chairs: Kathleen Dorey and David Gray 

The Uranium Fuel Cycle, Nuclear Energy and Climate Change
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Paleoceanographic signals imprinted in the Middle-Late Devonian black
shales of GEM Mackenzie Project area (N.W.T.) change perception of the
Middle Paleozoic Ocean and sea level fluctuations

On-Demand  

Devonain (~388-374 my) strata of mainland Northwest Territories provide an excellent archive of paleoceanographic
signals imprinted in oxic and anoxic sediments. Four global anoxic events are recognized in these rocks with
elemental geochemistry and stable carbon isotopes. The discovery of aryl isoprenoids (biomarkers of green sulfur
reducing bacteria) at and between the levels of anoxic events contributes to the growing evidence of photic-zone
euxinia as a common state of shelfal seaways of that time, the condition impossible under present-day vigorous
thermohaline circulation unless the water exchange with the ocean is impeded in a landlocked basin. Presented data
collectively support visions ... 

Integration of GIS Technology
Session Chairs: Alyson Birce and Chris Harrison

Room 4  Data/Analytics  

Session Chairs: Alyson Birce and Chris Harrison 

Machine Learning / AI / Big Data II
Session Chairs: Anton Biryukov and Volodymyr Vragov

Room 7  Data/Analytics  

Session Chairs: Anton Biryukov and Volodymyr Vragov 

Geomodelling: Uses Beyond Reservoir Understanding
Session Chairs: Alexandra Ashrafi and Matt Minnett 

Room 8  Geology  Geophysics  Petrophysics  

Session Chairs: Alexandra Ashrafi and Matt Minnett 



Monday, Sep 21 01:25 PM - 01:50 PM

Kevin Mumford 
Queen's University

Monday, Sep 21 01:25 PM - 01:50 PM

Vahidoddin Fattahpour 
RGL Reservoir Management

Monday, Sep 21: Room 6 01:25 PM - 04:10 PM

Migration and dissolution of stray gas in shallow groundwater: a high-
resolution laboratory investigation

Stray gas migration can result in gas, mostly methane, that is released to the atmosphere (surface expression) or
dissolved in groundwater (aqueous expression). In this study, a series of intermediate-scale two-dimensional flow cell
experiments were conducted to investigate the migration and dissolution of methane and carbon dioxide to provide
fundamental insight concerning the coupled flow and mass transfer mechanisms that underlie our conceptual models
of stray gas migration. The results showed that upward gas flow was discontinuous, that dissolved concentrations
were influenced by aqueous flow and gas source architecture, that increased dissolved concentrations can occur after
gas flow is stopped, ... 

Hybrid Intelligent Algorithm for Permeability Estimation Based on Particle
Size Distribution and Porosity Data

On-Demand  

We have applied "Genetic Binary Particle Swarm Optimization Algorithm-GBPSO", a previously developed intelligent
and hybrid unsupervised learning algorithm, to estimate permeability (k) based on PSD characteristics, namely D_5,
D_10, and D_60 for situations where porosity (?) is known, or for cases in which porosity is unknown. Our proposed
expressions demonstrate superior predictions in comparison with the currently available relationships in the literature.
Based on the experimental results, the higher the measured permeability the lower the uncertainty on the modeled
permeability.Click Here for the Full Abstract 

Groundwater issues associated with energy development part 2
Session Chairs: Ken Hugo and Erik Quattero and Alanna Felske
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Deblending and ambient erratic noise removal via iterative robust singular
spectrum analysis

On-Demand  

We developed an inversion scheme based on robust singular spectrum analysis (SSA) that is capable of
simultaneously removing blending and erratic ambient noise. We propose an iterative scheme that adopts the
projected gradient method to solve the source separation and denoising problem. The robust SSA acts as the
projection operator to suppress blending noise and erratic noise in the frequency-space ( f-x) domain. We reformulate
the singular spectrum analysis filter as a convex optimization problem constraining the low-rank Hankel matrix, which
is written as the product of two matrices of lower dimension obtained by bifactored gradient descent (BFGD) method.
We ... 

Do digital mapping tools improve student understanding in the field? -
Lessons from a pilot project

Live  On-Demand  

Geologic mapping is a key component of geology field courses and is traditionally carried out with hand-written notes
in field notebooks and hand-drawn orientation symbols and lithological contacts on paper basemaps. We conducted a
study to identify and evaluate the challenges of using digital mapping tools in the field as a pilot project, prior to
introducing such methods to field school classes.Recording field data is greatly facilitated by using tablets since
descriptive notes, structural measurements, and annotated photos can all be pegged to given locations of a traverse.
Distinct advantages include quasi-automatic placement of structural data symbols, and the ability ... 

Old zircons in Hawaiian xenoliths constrain mantle chemistry, evolution and
convection models.

Old (14 to 101 Ma) zircons recovered from Hawaiian, mantle, garnet pyroxenite xenoliths also yielded Pb and Hf model
ages up to 2 Ga. The xenoliths are apparently the types of materials that produce the isotopically-defined OIB mantle
components but they could not have been stored in the lower mantle and then brought to the Hawaiian asthenosphere
in a "plume" because the old zircon dates would not be preserved at high, lower mantle temperatures. The xenoliths
appear to have come from the subcontinental lithospheric mantle (SLM) and been "recently" returned to the
convecting oceanic mantle as a result of subduction ... 
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Methanotrophic Bacteria in an Oilsands End-Pit Lake, and their Potential
Contribution to Naphthenic Acid Degradation
Poster submitted to the Oral program

Live  On-Demand  

The use of methanotrophic bacteria to potentially stimulate bioremediation of NA, through its key enzyme, MMO, is a
remediation option that is looking most likely. Given their distribution, these organisms have been isolated from a wide
variety of environments. They use methane as their source of carbon and energy and can simultaneously and
indiscriminately oxidize other natural gases and nutrients for its metabolic activity. These co-oxidation feature has the
advantage over other options of NA biodegradation as a relatively efficient, inexpensive, and safe means to manipulate
the multiple environmental pollutants and accelerate bioremediation. Methanotrophic bio-stimulation option may be
applied in ... 

Use of the artificial sweetener acesulfame to evaluate variability in septic
system effluent contributions to streams

On-Demand  

This study evaluated the variability in septic system effluent inputs to streams and their contributions to nutrient
stream loads. This was achieved by measurement of the artificial sweetener acesulfame and nutrients at the outlets of
twelve watersheds in Southern Ontario, Canada. These watersheds had no other identified sources of acesulfame and
had varying surficial geology, watershed area, and average septic system age. The fraction of septic effluent reaching
the outlets varied between the watersheds with no clear relationships with the surficial geology, watershed area or
septic system density. For all watersheds, acesulfame stream loads indicated that more septic effluent reaches ... 

Evolution of northwest Laurentia: Taking stock after fifty years of progress
part 2
Session Chairs: Robert MacNaughton and Karen Fallas and Beth Fischer and David Moynihan

Room 3  Structures  Tectonics  

Session Chairs: Robert MacNaughton and Karen Fallas and Beth Fischer and David Moynihan 
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Use of SKUA-GOCAD 3D/4D models for exploration in the Athabasca Basin
and surrounding area: some case studies (Moore Lakes, Fraser Lakes,
McArthur River, Alces Lake)

In this applied research investigation, a 3D/4D geological-geophysical model of the sub-Athabasca basement and its
associated giant uranium deposits of northern Saskatchewan (i.e., in particular the uranium deposits within the
eastern part of the Athabasca Basin, Canada) was constructed within the SKUA-GOCAD environment and its add-on
the GOCAD� Mining Suite, and as well the Geosoft Oasis Montaj (Seequent) package.Click Here for the Full Abstract 

Demystifying Machine Learning

On-Demand  

In this presentation, a numerical example is used to illustrate the difference between geophysical inversion and several
machine learning approaches to inversion. The example used in this study is the extraction of the reflection
coefficients from a synthetic seismogram created by convolving a dipole reflectivity with a symmetric three point
wavelet. This simple example leads to the topics of deconvolution, recursive inversion, linear regression and nonlinear
regression using several machine learning techniques. The first machine learning method discussed is the Multi-Layer
Feedforward neural Network (MLFN) with a single hidden layer consisting of two neurons. The other two methods
which are ... 

Prestack Inversion Fundamentals: Practical Considerations for Success

On-Demand  

Inversion is a process that predicts certain layer properties of the earth using seismic data. This is obviously a very
useful objective and could be considered one of the main reasons we acquire seismic data. There are many types of
inversion and a wide range of subjectivity involved in executing each method. Prestack inversion is perhaps the most
sophisticated of the methods, but it requires careful conditioning of zone-specific well log data and seismic data.
Reliance on subjective assessments of the quality and success of this conditioning, plus appropriate choices of
relevant zones, geological constraints and key parameter selection means ... 
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Global critical metal resources; what we know, what we need to know, and
implications for the Canadian critical metal sector

On-Demand  

The critical metals are crucial to our modern way of life and are used in key components that have permitted the
development of numerous domestic, green and military high technology applications. However, these metals are also
subject to issues surrounding the security of their supply, an issue that can be approached in numerous ways that
require more information in terms of mineral resource accounting, mineral economics, material flow analysis, mineral
processing, as well as increased economic geology knowledge that would enable the making of future discoveries and
increase the likelihood of critical metals being extracted as either primary or by?products. ... 

Critical metals and raw materials: research, exploration and production part 2
Session Chairs: Tania Martins and Lee A. Groat and Robert Linnen

Room 15  Geology  Mineralogy and Crystallography  Mineral Resources  

Session Chairs: Tania Martins and Lee A. Groat and Robert Linnen 

Rural groundwater issues
Session Chairs: Jana Levison and Elisha Persaud

tNavigator Room  Groundwater  Social  
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Emerging Seismic Technology
Session Chairs: Robert Gunning and Svetlana Bidikhova
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Using Fuzzy Logic and Geological Testing to Site a Small Modular Reactor in
Southern Saskatchewan

On-Demand  

This research is to determine the optimal surficial geology parameters for siting a small modular reactor (SMR) in
Saskatchewan. To develop the criteria required to determine geologically sound sites, existing digital databases of the
geology, along with cross-sections, borehole logs, detailed overburden geotechnical maps and reports were obtained.
Elements were extracted from these documents that were deemed important to siting in relation to building codes and
soil stability reports. From these elements a two-step approach was developed. The first step involved producing
maps from soil data using fuzzy logic. These were then combined using the overlay raster tool in ArcGIS ... 

Machine generated curvilinear geological structures extracted from magnetic
data in the Fort McMurray oil sands area of Alberta using 2D structure
tensors

Live  On-Demand  

we are using a technique based on 2D structure tensors to enhance, analyze and automatically extract curvilinear
geological structures from magnetic images. This technique is totally automated, non subjective and very cost
effective. We applied the technique to a magnetic image over the Fort McMurray area.Click Here for the Full Abstract 

Database Utilization to Manage and Maintain the Integrity of Rural Water
Supplies

On-Demand  

Community groundwater supplies supported by water treatment facilities are well regulated under provincial Acts and
Regulations. Single wells providing a source of rural domestic water to households and small facilities are generally
unregulated and may represent unsecure water supplies. Rural water supply security and integrity can be achieved
through the implementation of scheduled monitoring and maintenance programs.Managing a water supply integrity
program using a fit-for-purpose database allows data to be easily accessible and searchable. The database allows for
automation of notifications and detection of exceedances, correspondence, producing summary tables, sample bottle
orders and scheduling maintenance events. The database also assists ... 
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Multi-phase numerical modelling of fugitive methane emissions in shallow
aquifers

On-Demand  

Fugitive methane emissions from leaky wells into shallow aquifers are simulated using a multi-phase numerical model
(DuMux) to better understand methane migration behavior and potential environmental impacts. The model is first
applied to a series of 2D laboratory experiments of gas phase injection performed at Queen's University under a
background flow gradient and including homogeneous and heterogeneous (layered) structures. Insights are provided
into the role of spatial property distributions on methane migration, in particular gas phase pooling below low-
permeability layers.Field-scale simulations are then carried out based on conceptualized hydrogeological systems at
the Saint �douard site in southern Quebec where an ... 

Theory-guided deep learning for reservoir characterization

Deep Neural Networks (DNNs) are explored to predict reservoir properties from well and seismic data. This
presentation explores the use of synthetic log and seismic data to train and validate the neural network thus resolving
these data requirement issues. The synthetic data are generated from the statistics of nearby well control, rock
physics relationships and AVO convolutional modelling. Rock physics theory allows for the generation of the full range
of possible data not encountered in the available well control. This presentation shows the application of this
methodology to a number of datasets from different geologic basins from around the world. ... 

Identification of duplex waves from vertical basement faults, Fox Creek
region, Alberta: Implications for a basement rooted regional flower structure

On-Demand  

This study investigates the use of duplex waves - waves that have reflected from both a subhorizontal and a
subvertical boundary - to image basement faulting. Mapping of these basement features can provide insights into the
nature of fault system within the Kaybob Duvernay region. Click Here for the Full Abstract 
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Modified Stochastic Inversion (MSI)

Live  On-Demand  

Stochastic inversion is a geostatistical technique for inverting seismic data into rock properties while incorporating
uncertainty estimation and high-resolution results. It is used to explore geological features that are beyond the
resolution of seismic data. The classic stochastic inversion, which attempts to solve the full frequency range in a
single process, is a very expensive process in terms of computational time. As a result, only a few realizations are
usually generated, which may affect risk assessment. This paper proposes a new method for performing stochastic
inversion, named Modified Stochastic Inversion (MSI). This alternative approach is based on the fact that ... 

Geomechanics of underground gas storage: A case study from Molasse Basin
South Germany

On-Demand  

This geomechanical assessment concentrates on a former gas field in the Bavarian Molasse Basin east of Munich for
which a hypothetical transformation to underground gas storage (UGS) is considered. The workflow comprises 1D
mechanical earth modeling (1D MEM) to calculate vital material properties and populate it on a 3D geomechanical
model using Kriging interpolation method. This can then be used for geomechanical simulation to assess fault
stability, cap rock integrity, stress perturbation and well bore stability analyses. The computed model provides a stress
state of the complete model and this data can be used for various applications such as surface ... 

Modeling Copper Potential - Comparing a Web-GIS and Desktop-GIS Methods

On-Demand  

Mineral commodities are found by identifying high potential locations, increasing the chance for discovery through the
integration of spatial associations of key exploration criteria from multiple data sources. Mineral potential is the
likelihood that a particular mineral can be found in a given area when certain geological, geochemical, geophysical and
remotely sensed features are present. The use of GIS technology to process geochemical data, integrate with geology-
centered datasets and conduct multivariate data analysis to create mineral potential maps has been explored since
1994. This study will evaluate two different approaches to guide stakeholders to identify sites with high copper
potential ... 
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Multistage, magmatic and hydrothermal evolution of the Debert Lake Rare
Earth Element Prospect (REE), Nova Scotia, Canada

On-Demand  

The Debert Lake, Nova Scotia Rare Earth Element (REE) prospect shows high, potentially economic REE, Zr and Nb
concentrations in associated anorogenic granites. Alteration zones of the granites have appreciable rare metal
concentrations which are comparable to other well-known REE deposits in Canada. U-Pb dating of zircons,
accompanying REE-bearing minerals in relatively unaltered granites, yields an age ca. 361 Ma. Synchronously, U-Pb
age of monazite dates at ca. 358 Ma. These findings record an early, magmatic-stage REE mineralization episode.
Subsequent, post-magmatic hydrothermal alteration was introduced by Ca-F-Zr fluids that produced REE-mineral
assemblage episode which is associated with "skeletal" hydrothermal zircons. ... 

From bank to basin: carbon isotope chemostratigraphy and redox
geochemistry of co-eval carbonates and shales of the Middle-Upper Devonian
Ramparts and Canol formations, Mackenzie Valley, N.W.T.

On-Demand  

Carbon isotope chemostratigraphy of and redox geochemistry of co-eval carbonates and shales of the Middle-Upper
Devonian Ramparts and Canol formations, Mackenzie Valley, N.W.TClick Here for the Full Abstract 

3D-printed models: new tools for teaching 3D visualization of subsurface
geology

Live  On-Demand  

Much of basic structural geology involves projecting data from maps of the Earth's largely two-dimensional (2D)
surface into the opaque, three-dimensional (3D) subsurface, where structural relationships are typically invisible. An
important part of Earth science education provides students with the skills needed to visualize these relationships.
Typically, this involves introducing students to the tools used by professionals: structure contours, stereographic
projections, and computer simulations. All these techniques present students with challenges of scale, dimensionality,
and abstraction. 3D-printed models offer the potential to ease these challenges. Models are designed to match the
scale and color of 2D maps introduced in lab ... 
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Using Pressure Transducers at Varying Depths to Determine Aquifer
Parameters and Gas Flow Effects in Water Wells

On-Demand  

Gas flow measurements in water wells can be more fully understood utilizing a series of water level measuring
devices and pressure transducers placed in the well. A pumping test was undertaken on a gas producing water supply
well in SE Saskatchewan where fluid levels were measured at several depths. The results show that fluid levels
measured at the top of the water column with an electrical tape or sonic water level meter do not give results usable to
determine aquifer parameters. Pressure transducers placed at various depths give results that allow for aquifer
parameters to be determined and the nature ... 

Processing of DAS and geophone VSP data from the CaMI Field Research
Station, Newell County, Alberta

On-Demand  

Processing flows of distributed acoustic sensing (DAS) and geophone in a vertical seismic profile (VSP) are compared
and walkaway VSP-CDP transforms illustrate differences and similarities between DAS and geophone data. The full
well aperture of DAS fibre enables a detailed velocity model to be developed over all depths and yielding a high-
resolution image over significant well-source offsets. Examples are illustrated from a monitoring program at the CaMI
Field Research Station in Newell CountyClick Here for the Full Abstract 

Deformation bands and their relationship to faults associated with
unconformity-related uranium deposits; a case study and comparison of the
C1 and WS fault zones in the eastern Athabasca Basin

On-Demand  

This study is based in the eastern Athabasca Basin, in northwestern Saskatchewan, which is known for its
unconformity-related high grade uranium deposits. The focus is on sedimentary-hosted structures known as
'deformation bands' as they are one of the few definitive, post-depositional stress indicators in the basin and thus
could give potential insight to the paleostress regime involved in movement along basement faults and uranium
mineralization. There are two types of deformation bands documented: cataclastic and disaggregation, both of which
are formed through shear movement inducing a collapse of intergranular pore space. Preliminary investigations have
shown a correlation between deformation band ... 
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The Role of Deep-Seated and Multiple Structural Controls on the
Emplacement of High Concentration of Monazite, Alces Lake Property,
Northern Saskatchewan, Canada

On-Demand  

The Alces Lake Property, northern Saskatchewan, Canada, is an emerging world-class high-grade rare earth element
("REE") deposit within a deep-seated shear zone/fault corridor; endowed with critical REEs required for the permanent
magnet industry. The property hosts some of the highest REE grades ever discovered in the world, and certainly the
highest grades ever reported in Canada. Surface channel samples and diamond drill hole results have identified total
rare earth oxide ("TREO") concentrations exceeding 20 wt% TREO in multiple zones at or near surface, including
maximum concentrations of up to 54 wt% TREO. Click Here for the Full Abstract 

The Investigation of Fluid Flow in the Fissured Clearwater Shale Using 3D
Numerical Approach - Case Study of Joslyn Creek SAGD Project

Live  On-Demand  

The objective of this paper is to explore the effects of fluid flow in the fractured caprock, and the various loading
conditions applying at the base of caprock due to steam injection, on the surface heave, caprock deformation, and
joint normal and shear displacements. The impact of different fracture intensities on surface and caprock
displacements, joint shear and normal displacements is also investigated. In addition, different modes of failure under
various conditions of pore pressure are also inspected for fissured caprock to capture the collaboration of hydraulic
and mechanical phenomena in the fractures assuming the caprock is being hit by ... 

Volcanological Context and Setting of the Crowsnest Formation, Alberta. A
Cataclysmic Event?

The eruption of the Crowsnest volcanic rocks produced deposits of unique pyroclastic and epiclastic rocks containing
abundant crystal clasts (sanidine, Ti-andradite, titanite, analcime) and cognate, juvenile and accidental lithic clasts
(xenoclasts). These components define bedforms constant with robust volcanic eruption. The later stage eruptions
emplaced massive pyroclastic breccia sheets constant with a significant eruptive event immediately prior to
inundation by the Western Interior Seaway. Click Here for the Full Abstract 
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Mining of a Large Dataset to Investigate E. coli Contamination in Private
Drinking Water Wells

While all groundwater wells are susceptible to contamination, private drinking water wells in Ontario are unregulated
and therefore individual well users are responsible for stewardship of their own drinking water. Climate change
coupled with land use changes have been altering these risks through changing contamination levels and timing,
which increases risks for the unregulated user. Data mining identified relevant spatial and temporal relationships
between E.coli concentration, well characteristics, seasonality, and geographic location within a large dataset. These
findings are useful for the creation of an improved fate and transport tool that increases contamination awareness of
private well users.Click Here for ... 

Electrofacies, a guided machine learning, as a foundation for improving facies
logs for the practice of geomodeling

On-Demand  

A key impact on reservoir studies is a rigorous strategy around facies for modeling. Facies are derived from many
sources with varied concepts, definitions, scales and purposes. Facies are hard conditioning in geomodels, "truth"
variables. Under-used applications of electrofacies provide a robust framework of methods bringing consistency to
facies logs thus enhancing the integration of multi-scale data for reservoir modeling. The advantage of electrofacies is
combining both the important geological classifications with the petrophysical data.Discussion of assumptions on
training sets and violations provides practical rules on checking, cleaning and improving inputs whether used directly
for modeling or as training sets ... 

GIS Analysis of Porosity and Permeability Variations in the Silurian Lockport
Group, Southwestern Ontario

On-Demand  

The Oil, Gas and Salt Resources Library staff in London, Ontario have compiled a database of core analysis data
containing 155 cored wells covering part or all of the lower Silurian Lockport Group. This cyclic succession of
dolostones forms significant aggregate/industrial minerals resources and bedrock potable groundwater resources
updip in cuesta, and deeper subsurface oil/gas resources and natural gas storage reservoirs. Based on the first round
of geology quality assurance of the formational tops and core analysis data validation, plotted data in ArcGIS provide a
spatial distribution of formation isopachs and regional porosity/permeability changes in the deeper subsurface and
provides ... 
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Automation of logging through the lens of machine learning and computer
vision

The goal of this study is to provide an understanding of the need for machine learning in core image analysis during
the rise of Big Data. Mining and oil companies can now store huge numbers of core images, which makes it extremely
challenging to manually log the types/lithologies of rock samples drilled. The automation process of logging
lithologies is investigated in this paper through the lens of machine learning and computer vision. This technique can
be used to identify features such as veining or lithology by automatically processing computer directories of core
images. The focus, first, goes through an overview ... 

Inversion Fundamentals - Case Study

Following up on the presentation of the introduction and overview of the inversion and quantitative interpretation
process, this paper shows an example of the inversion workflow. Not only are elastic properties obtained that are
relevant to the reservoir, but these properties are interpreted into geologically meaningful classes that show more
insight than conventional interpretation on its own. The example is from the Alberta oil sands; however, the process is
applicable to many different geological settings.Click Here for the Full Abstract 

Middle-Upper Devonian conodont faunas and biostratigraphy of the Horn
River Group in the northern Mackenzie Mountains and Plain (NWT, Canada)

On-Demand  

The Devonian Horn River Group conodont biostratigraphic framework, an ongoing research topic since the early
1970's, is updated to the current standard conodont zonation based on new field samples combined with GSC
collection material. The correlation between 16 sections in the Hare Indian, Ramparts and Canol formations along the
northern Mackenzie Mountain front and Mackenzie Plain, allows a better understanding of the interformational
relationships. Most Givetian conodont zones and several Frasnian zones are recognized in the study area and permit
tentative correlation with global events.Click Here for the Full Abstract 
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Catalyzing Undergraduate Education: Developing a Lab Manual in Forensic
Geology

Live  On-Demand  

In this presentation, I will outline the development of a lab manual to be deployed in a Forensic Geology
(Geochemistry) course. This manual places an emphasis on experiential learning through hands-on lab experience,
fieldwork, and a forensic narrative. As a student in my final year of my undergraduate program, the devleopment of this
manual both served to enhance my learning as well as serving the learning of other students who will take this
course.Click Here for the Full Abstract 

Reservoir Characterization of Upper Mannville estuary Formation using a
Rock Physics based Probabilistic Inversion

Live  On-Demand  

A probabilistic model matching inversion method, called HITCUBE, is used in the reservoir characterization study. This
stochastic workflow can be executed with poststack or prestack (partial angle stack, offset gather, AVO gradient)
seismic data while matching the real seismic trace with the modeled synthetic trace (similarity, cross-correlation or
amplitude spectrum) generated from an isotropic ray tracing method. The property traces from corresponding models
with a correlation beyond threshold are stacked to build the output probability grids.Based on rock physics analysis of
existing well log data, the relationship of the elastic properties (Vp, Vs and Rho) of the target formation and ... 

Radon-based deblending via Robust Matching Pursuit

On-Demand  

Simultaneous source acquisition is a strategy to save acquisition costs and enhance data density. In anutshell,
seismic sources are fired at random times with overlap to save acquisition time and increasesource density. Data
acquired during this process contains strong source interferences, usually de-scribed as blending noise. Deblending
(removal of source interferences) is a major challenge forsimultaneous source data processing. In this paper, we
propose a deblending method based on alocal Radon transform and a modified Matching Pursuit algorithm. We
propose a robust MatchingPursuit algorithm to retrieve Radon domain coefficients that synthesize deblended data.
Our de-blending tests show a significant signal-to-noise ... 
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Using seismic data to find producible fractures

On-Demand  

Many unconventional gas plays rely on the presence of natural fractures to enhance or create permeability in the
reservoir. These fractures cause significant, measurable changes in 3D seismic data. These changes appear as
variations in seismic amplitudes and velocities with shot-receiver azimuth and are known as seismic azimuthal
anisotropy. Examples of the seismic identification of fractures are shown for a Mannville coal, unconventional shales
from Alberta, and the tight gas sands of the Pinedale Field in Wyoming, which is an analog to Alberta's Deep Basin. In
the latter example, seismic fracture estimates are shown to be the best predictors of ... 

Fresh Water - Salt Water Boundary in the Carbonate Aquifer, South of
Winnipeg, Manitoba

On-Demand  

The fresh/saline water boundary in the carbonate aquifer runs approximately parallel to the Red River from Winnipeg
to Ste. Agathe then lies to the east of the Rat River to the U.S. border. In this aquifer the freshwater lies to the east and
saline water to the west of the boundary. There have been concerns of the movement of boundary towards east due to
the potential over development of the freshwater portion of the aquifer. To assess this concern, the province of
Manitoba carried out a well-water sampling program to assess the boundary location in the fall of 2017. The ... 

4-D Time Lapse Full Waveform Inversion Case Study for SAGD Steam
Chamber Imaging

Live  On-Demand  

During Steam Assisted Gravity Drainage (SAGD) operations, 4-D time lapse seismic is widely used to monitor the
steam chamber growth. Standard 4-D seismic attributes such as travel time delay and RMS amplitude anomaly are
typically used to qualitatively interpret the thickness of the steam chamber and location of the steam front. However,
these attributes have difficulties to determine the internal geometry of the steam chamber. The inverted velocity
difference from the Full Waveform Inversion (FWI), which runs on the raw shot gathers with the possibility of a short 4-
D turnaround time, provides an efficient way for the quantitative estimation of ... 



Monday, Sep 21 03:20 PM - 03:45 PM

Luping Qu 
ucalgary 

Monday, Sep 21 03:20 PM - 03:45 PM

Anastasia Ogloff 
Simon Fraser University

Monday, Sep 21 03:20 PM - 03:45 PM

Frank Ma 
Simon Fraser University

Trans-Dimensional multimode surface wave inversion of DAS data at the
CaMI-FRS

Live  On-Demand  

An trans-dimensional multimode surface wave dispersion inversion is complemented, which incorporates the
multimodal phase-velocity dispersion curves of the Rayleigh wave, and we apply it to Distributed Acoustic Sensing
(DAS) data acquired with a trenched fibre-optic cable set at the Containment and Monitoring Institute-Field Research
Station. The combination of multiple modes is explained, and a comprehensive spectral analysis and error estimations
on DAS data are carried out. Besides, a new mode separation method, combining Fourier transform and dispersion
compensation is adopted for the DAS data. With the dense spatial sampling, DAS data show better data quality for
dispersion curves picking and ... 

Onset of the mid-Cretaceous magmatic and orogenic culmination of the
Canadian Cordillera is recorded by the Murray dyke swarm, southwest British
Columbia

On-Demand  

The Murray dyke swarm fed a major volcanic centre of the Spences Bridge Group, one of many Early Cretaceous
(125-100 Ma) subduction-related units emplaced on the western margin of the Intermontane terranes. The dykes strike
to the north in a parallel, sheeted morphology consistent with an extensional stress regime within the evolving arc.
40Ar/39Ar and TIMS U-Pb zircon thermochronology brackets emplacement to occurring within Click Here for the Full
Abstract 

Merging Earth Science with Environmental Education for Teachers through
Inquiry, Constructivist and Place-based Learning

Live  On-Demand  

Recognizing the importance of interdisciplinarity and effective pedagogical implementation, Earth science is
incorporated into three of the six modules of an Environmental Education course (EDU452) at Simon Fraser University
for teachers, through inquiry, constructivist and place-based learning. The case study research encompasses two
pilots with 52 participants in summer 2018 and 2019. Field observations, interviews and pre- and post-course surveys
(MESEES) were employed to evaluate the course effectiveness and pedagogies. EDU452 increased students'
recognition of Earth Science being fundamental and relevant. Inquiry learning promoted engagement, yet careful
design of overarching questions and guidance adjusted according to individual's pre-existing knowledge and ... 



Monday, Sep 21 03:20 PM - 03:45 PM

David Garner 
TerraMod Consulting (semi-retired)

Monday, Sep 21 03:20 PM - 03:45 PM

Tyler Pubben 
Silver Spring Energy Consulting Ltd.

Monday, Sep 21 03:20 PM - 03:45 PM

Cassie Stead 
Carleton University

Direct estimation of SAGDable volumes from geological models using
oilsands net pay connectivity criteria for ranking and planning

On-Demand  

Heterogeneous models, geomodels, can be used for evaluation of resources in place, for evaluating net pay and
connectivity criteria related to in-situ recovery, ranking models and associated mappable uncertainties. Direct
estimation of recoverable resources from static models without flow simulation is possible with properly constructed
geomodels and specific connectivity criteria that relates to the steam assisted gravity drainage or hybrid processes
Click Here for the Full Abstract 

Using open source technologies to improve spatial data analysis and access
for geologists

On-Demand  

Exploring how lessons learned developing a geospatially enabled portal for wellsite geology reporting can be
expanded to improve workflows across the industry in areas where general commercial software is lacking. By storing
reports and data in an easily accessed relational database and pairing that with a web framework it is possible to
collaborate more effectively and share the same data to multiple different analysis tools across large teams and
geographic locations.By combining databases with custom scripts it is also possible to automatically import reports
from external sources such as LAS files and Excel spreadsheets into a structure that allows for ... 

Investigating the long-term effects of thermal recovery operations on arsenic
in groundwater

On-Demand  

Steam assisted gravity drainage is a form of thermal recovery technology used for unconventional oil. It can result in
the heating of surrounding sediments and associated porewater and has the potential to mobilize otherwise immobile
groundwater contaminants, such as arsenic. The current study was conducted to continue with the analysis of
geochemical reactions within a column to gain a better understanding of the long-term effects of thermal recovery
operations on groundwater contamination, with an emphasis on arsenic. A temperature range of 50 �C to 90 �C was
implemented within a heated section of the column to mimic thermal influence on ... 
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Late Triassic conodonts from the Wrangell and Stikine terranes in Alaska,
Yukon, and British Columbia

On-Demand  

New records of conodonts from the Late Triassic of the Wrangell and Stikine terranes of British Columbia, Yukon and
Alaska allow correlation of North American sections with those in the Tethys region. The inter-calibration of
biostratigraphic data with carbon isotope chemostratigraphy allows the evolution of Late Triassic conodonts to be
linked to environmental changes in the lead-up to the end-Triassic mass extinction. In addition, comparison of
conodont faunas from the Wrangell and Stikine terranes provides insight into the relative positions of these terranes
during the Late Triassic, and the evolution of the northwestern Laurentian margin.Click Here for the Full Abstract 

Solubility of monazite in granitic melts and the role of liquid-liquid
immiscibility in concentrating REE

On-Demand  

Dissolution experiments of monazite in water-saturated and flux-bearing (P+F+Li) granitic melts yield REE
concentrations at saturation of these minerals that do not exceed a few 10s of ppm in peraluminous phosphorus-
bearing melts. The monazite solubilities are much lower than the values previously reported in the literature, and are
certainly depressed by the presence of fluorine and phosphorus in our melts. The new solubility data provide
explanation for the very low REE concentrations generally encountered in high-phosphorus peraluminous granites and
pegmatites. In addition, reverse experiments of cheralite display liquid-liquid immiscibility processes in peralkaline
glass. The immiscible liquid is extremely enriched in ... 

Automated Workflow for Sequence Stratigraphy Interpretation of Big Data

On-Demand  

The pace of oil and gas industry has been accelerated recently for all aspects of exploration and production cycle. All
the workflows from gathering of data to the full interpretation, thus require extensive automation. Automation allows
us not only to get the results faster and accurate, but also to process and understand big data with relative ease.We
are using deep machine learning and quantitative techniques to provide full sequence stratigraphy interpretation of a
large dataset. The workflow is applied to various datasets with different sets of lithologies (Blackfoot area, Alberta and
Teapot Dome, Wyoming datasets). Click Here for the Full ... 
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Evidence supporting the role of late-stage post-magmatic chaos in the
formation of rare-metal pegmatitic ore systems

On-Demand  

This talk demonstrates the strong association of rare metal mineralization (e.g., Ta, Nb, Sn) with zones of sodic
metasomatism in evolved pegmatites and thus establishes a strong link between such processes and the ore event
which is critical to both genetic models and exploration.Click Here for the Full Abstract 

Deformation events of the northwest Laurentian margin, Neoproterozoic to
Eocene

On-Demand  

This presentation reviews the deformation history of the northwest Laurentian margin from the Neoproterozoic to the
Eocene, based on mapped structural and stratigraphic relationships in the Mackenzie region of the Northwest
Territories. Emphasis is placed on deformation events for which specific faults or folds are identified and includes new
evidence from recent bedrock mapping projects.Click Here for the Full Abstract 

W-net: A Dual-domain Deep Learning Model for Image Reconstruction

On-Demand  

Many images are acquired on a specific sensor (or encoded) domain, such as the frequency domain or the discrete
cosine domain, prior to being reconstructed (or decoded) into an interpretable image. In this presentation, we present
the W-net, a deep-learning-based dual-domain model, to reconstruct images. We illustrate its application to reconstruct
(decode) sparsely sampled magnetic resonance (MR), low-dose computed tomography (CT) and JPEG compressed
images.Click Here for the Full Abstract 
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Shallow Groundwater Characterization and Contamination Management in a
Rural Setting: What to do

On-Demand  

This talk will use examples to explore how hydrogeological data can be used to develop site conceptual models and
characterize the shallow groundwater systems that drive the outcome of the contaminant transport understanding;
and the development of effective remedial and risk management strategies. Are there cases where things really are
better left alone, and can we make things worse by trying to make things better? When is remedial action necessary?
Click Here for the Full Abstract 

Predicting reservoir properties using neural networks

On-Demand  

Through several examples, this tutorial demonstrates the utilization of neural networks to predict reservoir properties
from well and seismic data. In supervised learning a statistical model is derived linking the target variable with the
input features. In the geophysical reservoir context, the target is some log property such as porosity, lithology, fluid
saturation or elastic property such as P-wave impedance. The input features are seismic attributes or data. The
resulting model mapping the input features to the target variable can be linear or nonlinear. Given sufficient width or
depth, neural networks can model any arbitrary function. Figure 1 compares the ... 

Incorporating time shifts and rock physics for model updates in 4D inversion

Live  

In time-lapse (4D) seismic analysis, extending the interpretation to include AVO inversion provides valuable
information. Changes in elastic properties of the reservoir help build a quantitative understanding of the changes in
temperature, pressure, and fluids. To properly measure the time-lapse elastic property changes in a thick zone, such as
those encountered in SAGD operations, we demonstrate why appropriate changes to the initial model must be
performed for the monitor inversion. By incorporating the time shifts obtained in the calibration of the baseline and
monitor surveys, we show the process to calculate explicit changes for some of the model parameters. To ... 
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Overview of a project aiming to assess environmental impacts of oil and gas
activities in the Fox Creek area (AB)

On-Demand  

A multidisciplinary and multi-institutional project was initiated in the Fox Creek area, in west-central Alberta, in 2019 to
study environmental impacts of hydrocarbon exploration and production activities. The initial objective was to
specifically study potential impacts on shallow groundwater. However, different Sectors within NRCan later identified
the Fox Creek area as a region of interest for developing regional cumulative effects evaluation methods in support of
new impact assessment legislation. Therefore, the project scope is now much larger and includes studies on
vegetation, forest, woodland caribous, wetlands, landscape and atmospheric emissions, and involves many
collaborators from the federal and provincial governments, ... 

Effective Pressure Coefficient of Porosity and the Meaning of the Biot
Coefficient

On-Demand  

Behavior of rocks under pressure is defined by a number of poroelastic parameters. Of these parameters, the Biot
coefficient is a measure of loss of elasticity under drained condition. Attempts to directly and indirectly measure it
from relations known from the Biot theory yield different values, which is generally attributed to experimental errors. In
our study, using recent experimental observations, we demonstrate that the usually observed inconsistencies are
rather systematic consequences of the way the Biot coefficient is defined. Making use of the generalized poroelasticity
theory due to Sahay, which captures micro-inhomogeneous deformation in form of the porosity effective pressure ... 

Place-based Learning Using Google Earth in an Introductory Geoscience
Class

Live  On-Demand  

This talk will provide examples of ways that Google Earth can be utilized in an introductory geoscience course.
Previous work has shown that students are more engaged with the course material and have a deeper understanding
of geological processes if they have the opportunity to develop a sense of place. Google Earth is a free program that
provides the capability to explore landforms anywhere in the world. This talk will highlight examples from the
GeoTours Workbook, and the SERC website on using Google Earth for teaching and learning. There will also be a
discussion on the benefits of having students ... 
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The granulite-TTG connection in the Neoarchean Kapuskasing uplift, Canada

On-Demand  

Tonalite-trondhjemite-granodiorite (TTG) suites are a ubiquitous component of Archean cratons and their trace
element concentrations have been linked to their origin-partial melting of a subducted slab or the lower crust. Mid-
crustal TTGs and lower-crustal anatectic metabasites are exposed in the Neoarchean Kapuskasing uplift in the
Superior Province, Canada, and the potential link between these rocks is tested using geochemical and
geochronological data and models of anatectic melt composition. The TTGs define two groups based on trace
element trends, which are reproduced in the modelled melts. The models predict that the groups were produced by
sources metamorphosed under different apparent thermal ... 

Nutrient retention potential of prairie filter strips on marginal lands within
conventional farms

On-Demand  

Eutrophication has detrimental environmental and economic impacts globally. With greater food demands, inputs are
predicted to increase, thus, highlighting one of the great needs in farm re-design: nutrient retention. The purpose of
this study is to address whether incorporating native prairie tallgrass strips on farms have the potential to mitigate
nutrient transport through surface and sub-surface flow paths in both clayey and sandy textured agricultural systems
in southern Ontario. It was hypothesized that prairie tallgrass strips will reduce effects of nutrient leaching to
groundwater through their greater rooting depths and dense rooting network, which facilitate nutrient uptake and
water retention. ... 

Innovation in Enhanced Oil Recovery: Monitoring of Unconventional
Reservoirs using Muon Tomography

Live  On-Demand  

Mass change occurs in unconventional reservoirs through the enhancing process (thermal or chemical) and extraction
process. Small changes to operations can result in drastic energy reduction and cost savings. There is therefore a
need to closely monitor the evolution of the reservoir during production, to optimize efficiency and mitigate hazards
such as out-of-zone flow. This study investigates using cosmic ray muon tomography to monitor density depletion in a
SAGD (steam-assisted gravity drainage) reservoir over 5 years of production. Simulated muon intensity and density
data derived from a real SAGD reservoir is used over two time steps to model the density ... 
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Mitigating Risk on Well Placement by Volumetric Simulation of Well Drainage
and Frac Shadows

On-Demand  

Creating value and planning for success in field development operations is a multi-disciplinary process that needs
both a learning and integrative approach to optimize capital. Technological advantage for producers comes from
implementing just-in-time processes continuously with software systems that do the hard work in the background to
provide Dynamic Intelligence� for operations teams and their drilling programs. The real-time cycle of building,
updating, informing and adjusting helps to keep costs low. Price of services, life cost of wells, usefulness of the wells
to reservoir management and impact on project economics should all be considered in value creation.Click Here for
the ... 

Simulation-based Training: Building the Future Geoscience Workforce

Live  On-Demand  

Simulation-based training on both theory and application of geosciences provide the opportunity for the students/
professionals to confirm their understanding of underlying science, get better insight into the data analysis workflows,
and most importantly enhance learning engagement and retention by 70%. We support this claim using case
studies.Click Here for the Full Abstract 

Machine learning and geophysical inversion

On-Demand  

In this presentation, a numerical example is used to illustrate the difference between geophysical inversion and
machine learning inversion. In doing so, an attempt is made to demystify machine learning algorithms and show that,
like inverse problems, they have a definite mathematical structure that can be written down and understood. The
example used in this study is the extraction of the underlying reflection coefficients from an overlapping wavelet
response that was created by convolving a reflection coefficient dipole with a symmetric wavelet. In discussing the
solution to this problem the topics of deconvolution, recursive inversion, linear regression and nonlinear regression ... 
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Rapid-repeat time-lapse seismic monitoring of CO2 injection

On-Demand  

We describe a novel seismic experiment carried out to characterize a 160hr CO2 injection test program, in which VSP
data were acquired at several hour intervals and in clusters. Transient changes to the measured seismic waveforms
which track with pressure and injection data are discussed, as well as possible uses.Click Here for the Full Abstract 

3-D Geological and Hydrogeological Modelling of the Bedrock Geology of
Southern Ontario

On-Demand  

A regional 3-D lithostratigraphic model of the Paleozoic bedrock of southern Ontario has been constructed,
encompassing an area of 110,000 km2 and up to 1600 m of sedimentary strata, with 54 bedrock layers representing
70 Paleozoic bedrock formations, plus unconsolidated sediment, with Precambrian basement forming the model
base. Modelled volume is over 75,000 km3. Model layer horizontal spatial resolution is 400 m. Challenges in model
construction included: hardware demands, widely varying spatial and stratigraphic data density, data gaps, anomalies
and discontinuities in model layers, thin formations, model layer truncation issues at cuestas, extrapolation beneath
Lake Huron, incomplete/incorrect formation top records ... 

Understanding groundwater contamination risk and the potential implications
of changing watershed conditions

Many rural regions rely heavily on groundwater for water supply. In such areas, groundwater vulnerability and pollution
potential are important considerations for water managers and private well users given stressors such as agricultural
activity and the prevalence of septic systems. Index-overlay methods provide a useful approach for assessing
groundwater contamination risk. However, the ability to understand groundwater contamination risk is complicated
when consideration is given to potential future changes in climate and land use. This research aims to produce a
framework for evaluating changes in groundwater contamination risk due to variability in future watershed conditions
that is based upon the ... 
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Tuesday, Sep 22: Room 15 08:35 AM - 11:50 PM

Unlocking Frequencies of the Brain with Deconvolution

On-Demand  

The fundamental aim of this study was to improve event-related potential (ERP) processing through the use of
innovative algorithms from the realm of geophysical seismic processing, specifically addressing the poor signal-to-
noise ratio (SNR) typically found in task-based electroencephalogram (EEG) data. A new, geophysical flow with the
addition of a smoothing filter, median frequency filter, deconvolution, and latency correction is shown to preserve the
frequency content, thereby improving the signal-to-noise ratio. Click Here for the Full Abstract 

The CSEG Foundation Outreach Programs: another approach to enhancing
effective learning.

Live  On-Demand  

The CSEG has a long history of providing Outreach type support to both students and young professionals. The
presentation will outline the goals and practices of two of the Outreach programs.Click Here for the Full Abstract 

Cloud Computing: New Era for Industry

On-Demand  

The oil and gas industry has recently started associating itself as the technology industry. Themain objective for the
use of technology is the reduction of costs and increased efficiency.Cloud Technology provides a scalable solution for
computing power and storage accessibility tothe end-user as per demand. In this paper, we try to give a brief
description of this technology.Click Here for the Full Abstract 
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Montney Reservoir Characterization Part 1
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Applied Structural Geology and Tectonics in the Evaluation of Petroleum
Systems
Session Chairs: Catherine Huff and Elena Konstantinovskaya 

Room 11  Geology  Structures  Tectonics  

Session Chairs: Catherine Huff and Elena Konstantinovskaya 

Quaternary stratigraphy of Canada, in honour of Earl Christiansen
Session Chairs: Daniel Utting and Roger Paulen 

Room 2  Geology  Petrophysics  
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Integrated Geophysical Imaging of the Western Superior Province, Canada

On-Demand  

We have integrated various geophysical models in the Western Superior Province of Canada for a betterunderstanding
of the Archean tectonics. The Lithoprobe seismic reflection profiles, along the north-southdirection for ~ 500 km, show
two relic subduction slabs penetrating into the mantel. These two slabs coincidewith two high electrical conductivity
anomalies observed from the 3D inversion of Magnetotelluric (MT) data.Also, the non-linear tomographic inversion of
refraction seismic surveys in the northern part of profiles shows ahigh velocity anomaly in the lower and middle crust
range. This high velocity anomaly matches with a dimmedreflectivity zone and high electrical resistivity anomaly. The
physical ... 
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New Multi-Parametric Datasets Define Structural Controls on Mineralization
in the Pine Point Mining District, Northwest Territories, Canada

On-Demand  

The Pine Point mining camp, located in the Northwest Territories, was one of Canada's most profitable zinc mining
operations. Over the course of its near 25-year production life, it produced 64 Mt with an average grade of 7.0% Zn and
3.1% Pb from near-surface deposits. Mineralization is carbonate-hosted sphalerite and galena, with hydrothermal
dolomite, calcite, and minor marcasite as gangue. It is notoriously difficult to detect with standard geophysical
techniques being non-magnetic and non-conductive. By compiling and cross-referencing LiDAR, differential GPS,
gravity gradiometry, airborne magnetic/EM surveys, GIS/3D GIS, and UAV-photogrammetry of historical open-pits
datasets new structural interpretations are emerging. New ... 

Latest advances in geothermal exploration and development in Canada part 1
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Seismic Processing part 1
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The Geometry of Hydrocarbon Fields in Fold and Thrust Belts, with Analogues
from the Western Canadian Cordillera

Understanding the geometry of a structure in any fold and thrust belt is the key to exploration success. Earth scientists
working on these structures develop their knowledge by mapping the surface geology, interpreting the borehole logs
and mapping the seismic reflectors. This knowledge can be enhanced by using suitable analogues, such as those
found in the Western Canadian Cordillera. Some of these lie 60 km southwest of Calgary, in an area that broadly
encompasses the Moose, Quirk Creek, Highwood and Turner Valley structures.Because of the detailed work recently
carried out on the Moose oil and gas field we can use ... 

Early Attempts in Understanding the Glacial History of Western Canada

On-Demand  

In the 1960s, there was a group of Quaternary geologists operating out of various organizations in Canada trying to
figure out the glacial stratigraphy and history of their regions or assigned areas. Not all were glacial stratigraphers, but
most were. Other experts were involved trying to explain such things as the origins of glacial deposits, geomorphic
features, and ages of deposits. In the nearly 50 years since these observations were made, not much has changed in
the interpretation of the basic glacial geology and the distribution and type of deposits. Of course, we are all aware of
the advances made ... 

Williston Basin Geothermal Power Project Development

On-Demand  

The DEEP Earth Energy Production Corp. ("DEEP") geothermal power project is located in Southeastern Saskatchewan,
Canada, a few kilometres north of the United States border. In December 2018, DEEP successfully drilled the first
geothermal test well. The vertical well reached its target total depth of 3,530 metres (m), the deepest well ever drilled
in Saskatchewan's history. Preliminary data, acquired to assess the geothermal reservoir, indicate bottom-hole
temperatures exceeding 125?C, in addition to positive reservoir pressure and permeability exceeding the minimum
threshold for project feasibility. This was a major step forward for the first renewable power project of its kind in ... 
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Climate-Change Effects on Groundwater Recharge in the Prairies

On-Demand  

The hydrology of Canadian Prairies is characterized by large spatial variability in term of topographical and geological
formations and land cover. In such environments, numerous topographic depressions accumulates snowmelt runoff
and rainfall, resulting in depression-focussed recharge. It is important to assess the variability of hydrological variables
under present and future climates. In this work, a soil water balance model and a numerical weather model were used
to investigate the hydrological changes for the present climate and pseudo-global warming (PGW) scenario. The
results showed that the hydrology of the grassland site will shift to a regime with slightly less surface runoff ... 

The Stratigraphy Machine

On-Demand  

The stratigraphic record is constructed by multiple geological processes acting over time scales as short as a few
seconds to as long as hundreds of millions of years. The probability of preservation of the products of high-frequency
processes is very low. The full range of depositional and removal processes constitutes what may be termed a
�Stratigraphy Machine.�Click Here for the Full Abstract 

A coupled remote sensing and modeling method for delineating groundwater
discharge zones in eskers

On-Demand  

This study focuses on the development of thermal remote sensing and modeling approaches for delineating
groundwater discharge areas near eskers in a boreal region of the Canadian Shield, in north-western Quebec. The
working hypothesis is that groundwater partly controls soil surface temperatures in groundwater discharge areas.
Low-resolution (30 m x 30 m) satellite images are first used for identifying thermal anomalies at the regional scale.
High-resolution (0,1 m x 0,1 m) thermal images are subsequently acquired locally in areas associated with thermal
anomalies identified from satellite images. Coupled simulations of water and heat fluxes are then conducted using
SEEP/W and ... 
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Exploring the relationships between groundwater processes and properties of
surficial deposits in the Canadian Rockies

On-Demand  

Despite the importance of mountain regions in providing water supply to downstream regions, our picture of mountain
hydrogeology is limited to only a handful of research catchments. This necessitates further research in new and
unique study sites. To meet the need, this study sets out to investigate the hydrogeological 'inner workings' of a new
research site located at the Fortress Ski Area of Kananaskis. A field data set including weather, discharge and
groundwater level measurements was collected over several years. Numerical models were developed and used to
explore the relationship between aquifer properties and groundwater processes.Click Here for the Full ... 

Migration with surface and internal multiples

On-Demand  

Multiples can provide additional information for subsurface structures compared with primary reflections. In this
paper, we consider two different uses of multiples for imaging. First, we will look at the use of reverse time migration
(RTM) and least-squares reverse time migration (LSRTM) with the first-order surface multiple. The result improves the
subsurface illumination compared with using primary reflection only. The second use of multiples we examine here is
full-wavefield migration (FWM). This method with total-wavefield response helps to control the different orders of
multiples and provides more details in the image. Adding energy from multiples into migration is not a ... 

Direct precipitation of Magnesite in the Cariboo Plateau Lakes, B.C. and
Coorong Lakes, Australia

On-Demand  

Magnesite (MgCO3) is a very stable carbonate mineral that can be used as a sink for CO2 sequestration. Holocene
magnesite is present in a carbonate playa near Atlin, B.C., in Milne Lake in the Coorong region, Australia, and in Milk
Lake in the Cariboo Plateau, B.C. We took water samples and cores from three lakes in the Coorong and two lakes in
the Cariboo Plateau to determine the influence of aqueous geochemistry on the precipitation of carbonate minerals.
Both the Coroong and the Cariboo Plateau are excellent natural models as there are adjacent lakes that containing
either (1) magnesite and ... 
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First-Time Characterization of Black Shaly Facies along a Full Montney Core:
Lithofacies Controls on the Distribution of Primary Organic Matter

The occurrence of primary-OM bearing shale facies, their nature, and characteristics, and the extent of their vertical
and lateral distribution have not been evaluated in previous Montney studies. This work presents results from an
ongoing laboratory study documenting the presence of multiple organic-rich black shale beds along a complete
Montney core (230 m) located in SW Alberta. The core covering the entire Montney Formation as wells as the contacts
with the Doig and Belloy formations, provided a unique opportunity to thoroughly 1) document the presence and 2)
characterize the geochemical, petrophysical and geomechanical properties of the observed black shale facies. ... 

Solid Carbon: A Climate Mitigation Partnership Advancing Stable Negative
Emissions

Live  On-Demand  

Lowering atmospheric CO2 is essential to balance CO2 emissions and represents one of today's greatest challenges.
Renewables and energy efficiency improvements are not enough. We need to permanently remove CO2. Geologic
storage provides a vital option to mitigate climate change and a recent and successful land-based demonstration of
CO2 rapidly and permanently converting to stable rock was carried out in Iceland where CO2 was injected into basalt -
volcanic rock, which occurs mainly in the ocean.Solid Carbon builds on this success by combining existing
technologies that will pull CO2 from air and inject it into basalt in oceanic crust to ... 

Sequence stratigraphic analysis of the Duvernay Formation shale, Kaybob
area, Alberta

Live  

The Upper Devonian (Frasnian) Duvernay Formation mudstone has become a significant unconventional reservoir
within the last decade. In the West Shale Basin, development has been focused on thick, organic-rich, biosiliceous
mudstones. Our study utilizes 7 long cores through the Duvernay in the Kaybob area and logs from roughly 600 wells
to develop a high resolution depositional and sequence stratigraphic model for the formation, in order to model the
architecture of favorable units for development. Five lithofacies are identified in the Duvernay cores, associated with
depositional processes that include hemipelagic suspension settling, turbidity currents, and bottom currents in
conditions ranging from ... 
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Sedimentology, stratigraphy and paleontology
Session Chairs: Erin Pemberton and Sean Fletcher

Room 10  Sedimentology  

Session Chairs: Erin Pemberton and Sean Fletcher 

Mineralogy and Crystallography
Session Chairs: Mashrur Zaman and Ehsan Daneshvar

Room 9  Geochemistry  Mineralogy and Crystallography  

Session Chairs: Mashrur Zaman and Ehsan Daneshvar 

Geophysical Constraints on Geological Structures and Processes
Session Chairs: Mostafa Naghizadeh and Ian Ferguson

Room 1  Geophysics  Structures  

Session Chairs: Mostafa Naghizadeh and Ian Ferguson 

Using DFN models to improve ground control through wedge identification
and hazard mapping

On-Demand  

This paper presents a novel algorithm that helps to process DFN models. Rock mass classification is integrated with
quantitative assessment of DFN models for in situ blocks and discrete wedges near exposed or excavated surfaces
that pose a hazard. A simulated fracture network is validated and used to verify the proposed workflow demonstrating
the efficacy with which the algorithm can identify and classify wedges near excavation boundaries.Click Here for the
Full Abstract 
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Global Carbon Capture, Storage, Utilization, Monitoring and Mitigation part 1
Session Chairs: Anne Halladay and David Hills

tNavigator Room  Environmental  Social  Live  

Session Chairs: Anne Halladay and David Hills 

Approaches for Developing Integrated Geological Site Models
Session Chairs: Andrew Parmenter and Aaron DesRoches and Martin Sykes

Room 13  Geology  Petrophysics  

Session Chairs: Andrew Parmenter and Aaron DesRoches and Martin Sykes 

Duvernay
Session Chairs: Marco Venieri and Levi Knapp

Room 5  Energy Resources  Geology  Geophysics  Petrophysics  Live  

Session Chairs: Marco Venieri and Levi Knapp 

The Geology of Mineralization: From Fluids and Melts to Economic Ore
Deposits
Session Chairs: Matthew Steele-MacInnis and Pilar Lecumberri-Sanchez,Wyatt M. Bain, Vanessa Elongo, Ben Tutolo,
and Simone Pujatti

Room 7  Geology  Mineralogy and Crystallography  Mineral Resources  

Session Chairs: Matthew Steele-MacInnis, Pilar Lecumberri-Sanchez,Wyatt M. Bain, Vanessa Elongo, Ben Tutolo, and
Simone Pujatti 
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The control of anhydrite sulfidation on the stockwork mineralization in the
TAG mound

On-Demand  

The Trans-Atlantic Geotraverse (TAG) is one of the best-studied hydrothermal fields that is actively forming at the
seafloor. It is characterized by anomalous ?34S signatures in sulfide minerals that are ~3� heavier than at other
known sediment-starved mid-ocean ridge hydrothermal deposits. We present detailed petrographic analysis of core
samples recovered during ODP expedition 158 at the transition between the shallower anhydrite zone and deeper
stockwork zone. The textures observed indicate that in the shallower samples pyrite grows at the expense of anhydrite
within porous domains, incorporating part of the isotopically heavy sulfur sourced from anhydrite. Similar textures
were also observed ... 

Sources of enhanced conductivity in the Northern Canadian Cordillera:
constraints from LITHOPROBE SNORCLE Transects

On-Demand  

Resistivity of the northern Canadian Cordillera was imaged at reconnaissance-scale using the magnetotelluric (MT)
method in the LITHOPROBE SNORCLE Transect. Resistivity models define spatially-complex crustal resistivity in
cordilleran crust. Conductive features can be interpreted in terms of lithological variations and alteration processes.
Conductor crust in Stikinia is attributed to east-dipping Jurassic subduction and enhanced conductivity beneath the
Eskay rift to crustal fertilization. A conductor in the Cache Creek terrane is attributed to listwanite alteration of
ultramafic bodies on the King Salmon Fault, and high conductivity in the Slide Mountain terrane within the Sylvester
Allochthon to localized carbonaceous alteration. Finally, a ... 

Hydrocarbons with Ultra-Low Carbon Footprint: CCUS and Gasification of
Deep Coal Seams

Live  On-Demand  

Carbon emissions resulting from the use of conventional underground coal gasification (UCG) technology are
comparable to those of conventional coal-based plants. UCG also has a potential of bringing new carbon from its
permanent storage in the geosphere into the atmospheric carbon cycle where it will be contributing to global warming.
A pathway to address both issues is opened by a fundamental modification of UCG process that incorporates carbon
management and CCUS.Click Here for the Full Abstract 
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Sparse inversion based deblending in CMP domain using Radon operators

On-Demand  

Deblending of simultaneously sourced data is often represented as denoising in the receiver domain. By posing the
deblending operation in an inversion scheme, we can achieve a refitting of the original data without the loss of events.
To do this we combine the blending operator with an additional focusing operator and treat both as a single combined
operator for least squares inversion. To aid in focusing of the Radon model we implement the inversion using sparse
priori through minimization of the L1 norm. To avoid the increased computational cost associated with proper
focusing in the receiver domain using apex shifted ... 

Characterization of Aquifer-Stream Systems and Preliminary Groundwater
Drought Indicators in the Okanagan Basin, BC

When assessing drought, it is important to consider the nature of the hydraulic connection between the stream and
groundwater system. This project characterized aquifer-stream systems in the Okanagan region as being recharge-
driven or streamflow-driven. Observation wells were paired with nearby hydrometric stations to generate hysteresis
plots, supported by a cross correlation analysis, to identify the aquifer-stream system. A preliminary groundwater
drought indicator analysis was also completed using three different metrics: 1) the 30-day minimum groundwater
level, 2) monthly means, and 3) the day of water year when 75% of the total annual cumulative groundwater level
occurs. The third metric was ... 

Sophisticated Stratigraphy - How we got here

On-Demand  

Stratigraphy is the key to the understanding of Earth history. "Sophisticated stratigraphy" is the science that is now
being practiced. It refers to new tools, the application of advanced analytical techniques, and new forms of
interpretation. Refinement of the geological time scale is an essential part of this work. and has been joined by new
concepts of cyclostratigraphy and astrochronology. The modern stratigraphic record has been rendered
comprehensible by developments in sedimentology and sequence stratigraphy, and has been fleshed out by the
addition of much primary data obtained from the Deep-Sea Drilling Project and its successors. This paper summarizes
the ... 
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Improvement in understanding fractured bedrock groundwater vulnerability to
road salt using high-resolution monitoring approach

On-Demand  

In order to protect deep groundwater resources in fractured bedrock aquifers, it is vital to have a thorough
understanding of the groundwater flow system. This understanding includes the distribution of groundwater recharge
and the hydrogeological unit (HGU) properties, both of which have significant implications for contaminant transport in
the subsurface. While protecting groundwater resources is crucial, road salt has been applied pervasively to North
American roads since the 1940s, and the effects of exposing deep bedrock aquifers to large quantities of road salt are
largely unknown. This research offers an improved site conceptual model for flow system conditions and
spatiotemporal ... 

Radionuclides in zircon and monazite: implications to age dating and mining

On-Demand  

This study investigates the variations of crystal-chemical properties of zircon and monazite due to the presence of
radionuclides and variable chemical composition using X-ray diffraction and electron-probe micro-analysis techniques.
The zircon crystal from the Canadian Arctic region has the smallest unit-cell parameters and bond distances, ideal
stoichiometric composition, and has least amounts of uranium and thorium. The SCXRD data showed that although
the a and b unit-cell parameters of monazite vary systematically, the c unit-cell parameter does not vary with the unit-
cell volume, V. The distances for monazites obtained with SCXRD vary linearly with V but distances do not show ... 

Stochastic simulation of fracture zone and rock mass properties in
groundwater models

Stochastic simulation is used to generate spatially variable properties for both the rock mass and the discrete fracture
zones that intersect the rock mass in a crystalline rock. The presence and distribution of fracture zones in crystalline
rock settings will strongly influence groundwater system behaviour. The properties of both the rock mass and fracture
zones, such as hydraulic conductivity, can vary spatially over many orders of magnitude and have a profound influence
on pore fluid velocities and solute transit times. Using data from the Canadian Shield, a methodology is presented to
generate spatially variable, correlated, depth-dependent hydraulic conductivity fields for ... 
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Ice Sheet Sensitivity to Basal Processes in Idealized North American Glacial
Cycles

On-Demand  

Ice sheet basal processes (e.g. sliding and sedimentary) are dictated by substrate coupling . This coupling is thought
to be modulated by subglacial hydrology - increased water pressure at the base decreases the coupling . To date,
however the effect of subglacial hydrology is poorly tested in continental scale ice sheet models: we probe how
inclusion of a hydrology model contributes to basal motion. Traditionally, the connection between glaciological ice
sheet modelling and glacial geology has been somewhat convoluted. With the recent development of physically based
sediment production and transport laws and application of these laws in numerical models, we ... 

Renewing and Rethinking the University of Regina Geothermal Test Well
Project of 1979

On-Demand  

A research team at the University of Regina is proposing to renew a deep geothermal energy demonstration project
initiated in 1979, to supply district heating using the Deadwood/Winnipeg aquifer. The economic value of the system is
based upon the avoided cost of purchasing natural gas and associated carbon tax. Forecasting suggests by 2023-24
the university could save ~$80,000 per year, while avoiding the annual production of ~1,820 tonnes of CO2. Back-
casting shows had the geothermal project been completed in 1979 the emission of 106,000 tonnes of CO2 and the
purchase of roughly $9.5 million worth of natural gas could have ... 

Methods of Estimating Fracture Abundance and Size from an Image Log in
the Horizontal Cardium Well, Persist Oil Stolberg 10-11-42-15, in the Alberta
Fold and Thrust Belt

In this talk we introduce a new method of estimating fracture abundance and size from an image log using a
deterministic methodology. The basic equation for the new methods was derived using simulations from a discrete
fracture network (DFN) program. This equation calculates fracture density (P32) using fracture orientation and size,
and borehole diameter. The equation is applied by calculating a correction factor for each fracture and then dividing
the sum of the correction factors by the interval length. Two different methods for determining size, the enclosed-
length and the density compare method. The two methods will be described in the ... 
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Preliminary Assessment of Reservoir Damage by Asphaltene Precipitation
and Migration in Producing Montney

On-Demand  

The Waskahigan Montney oil pool is under-pressured (8 to 9 kpa/m) and interpreted to be within the pervasively
hydrocarbon saturated fairway at the updip leading edge of the Montney Deep Basin. New relative permeability
laboratory analyses were completed at reservoir temperature and pressures, injecting produced formation fluids (oil
and water) through Waskahigan Montney reservoir rock. Examination of tested specimens demonstrate a build up of a
cake on the plug faces which is comprised in part of asphaltenes and show a dramatic loss of permeability to oil with
increased volume and test duration. It is possible that the Montney formation elsewhere ... 

Clay minerals in black shales - an example from the Upper Devonian Duvernay
Formation, Western Canada Sedimentary Basin

Live  On-Demand  

Clay minerals represent a major component of organic-rich mudstones ('black shales'). They are significant to
geomechanical and petrophysical properties and log interpretation and are the crux of a suite of important diagenetic
reactions. The smectite-to-illite conversion in Neogene and Paleogene mudstones of the Gulf of Mexico is strongly
temperature-controlled, taking place largely between 70� and 100�C. We examine the clay mineralogy of the
Duvernay Formation in context of current models for the mixed layer clay reaction. In contrast to Gulf of Mexico
models, clays even at shallow depths, low temperatures and low thermal maturities are dominated by highly illitic
mixed ... 

Reporting on the State of Aquifers in BC

On-Demand  

Groundwater resources and aquifers can be hard to understand and assess. It is difficult to fully understand the state
of a resource that is buried beneath the surface, and for the most part, remains unseen. A lot of what we know about
the state of an aquifer comes from well log reports, pumping tests and water level monitoring and water quality
testing. More detailed scientific studies may also be available for some aquifers which may be relevant to the broader
understanding of the groundwater resource. Unfortunately, pulling together the available information and data is no
easy task. Information about BC's ... 
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Building Canadian CCUS - EOR Expertise for the 2020's.

Live  On-Demand  

This presentation aims to answer the question: How may Canadian based developers of CCUS-EOR projects take
advantage of domestic expertise to gain a competitive advantage as we "transition" towards a low carbon economy in
an increasingly competitive energy supply environment?With a focus upon geological sequestration, lessons learned
from developments in CCUS-EOR over the last decade are reviewed along with today's stakeholder expectations in
order to assess the trajectory of CCUS-EOR development in the 2020's. The benchmark for the review will be best
practice findings of the $41 million IEAGHG Weyburn-Midale CO2 Monitoring and Storage Project research that ran
from 2000 ... 

The Northeastern BC Montney Tight Oil Play: Potential and Challenges

In this paper, we investigate the potential and challenges of the vast over-pressured Montney tight oil play of
northeastern British Columbia, based on the integration of compositional and reservoir pressure mapping with
production and PVT data. Our analysis suggests that in the oil window, in-situ fluid under-saturation has a strong
influence on liquids recovery due to the high mobility of gas relative to oil. Successful oil wells are initially under-
saturated with relatively stable low GOR during flow test, whereas reservoirs with saturated oil show a rapid increase
of GOR during flow test and often result in poor gas wells. Although ... 

Assessing the Hydrogeologic Conditions of Flowing Artesian Bedrock Wells in
the Okanagan Basin, British Columbia

Unexpectedly drilling into an aquifer under flowing artesian conditions can have many adverse consequences,
including increased operational costs and decreasing water security if wells are left to flow uncontrollably. The main
goal of this research is to provide a systematic assessment of the factors resulting in flowing wells. This abstract
focuses specifically on the relationship between the occurrence of flowing bedrock wells and lineament density in the
Okanagan Basin, British Columbia. ArcMap was used to determine the kernel density of the lineaments for comparison
with the occurrence of flow and non-flowing bedrock wells. Flowing bedrock wells were statistically more likely ... 
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RAMP lakes in northeastern Alberta - Evidence of potential fro groundwater
and surface water interaction

On-Demand  

A recent trend analysis has indicated widespread pH increase in lakes over the past two decades that may be
occurring due to climatic shifts including permafrost thaw and bog/fen collapse although the role of groundwater/
surface water interaction has yet to be thoroughly evaluated. Groundwater recharge, surface water/groundwater
interaction and permafrost thaw are expected to leave geochemical fingerprints on lake water similar to that noted for
area rivers and may play a direct or indirect role in controlling the pH of runoff and/or lake water.Click Here for the Full
Abstract 

RTM of a distributed acoustic sensing VSP at the CaMI Field Research
Station, Newell County, Alberta, Canada

On-Demand  

We applied a reverse time migration (RTM) algorithm to distributed acoustic sensing (DAS) data from a walkaway
vertical seismic profiling (VSP) acquisition at the CaMI Field Research Station at Newell County, Alberta, Canada. The
RTM algorithm used a system of coupled first degree differential equations for pressure, vertical and horizontal
particle velocities. As DAS data measurements are usually strain rate, we transformed them to vertical particle velocity
before the RTM algorithm back propagated them. We tested the techniques of Daley et al. (2016) and B�na et al.
(2017) to do this transformation. We also tested the RTM with the original ... 

Deciphering controls on deep-water sediment routing systems along
convergent margins: Leveraging basin-wide chronostratigraphic data in the
Nanaimo basin.

On-Demand  

Sedimentary systems on convergent margins respond to and preserve the record of tectonic processes that control
the dispersion of sediment across basin depocenters. As such, investigation of thick paleo-continental-margin-scale
stratigraphic successions is required to constrain the spatial and temporal characteristics of these controls. This work
establishes a high-resolution chronostratigraphic framework for deep-water channel deposits of the upper Nanaimo
Group, British Columbia, though an integrated geochronologic-stratigraphic approach. The framework divides 20 M.y.
of forearc sedimentation into six time intervals that constrain the spatio-temporal evolution of channel systems.
Along-strike variations in channel-system architecture, the timing of channel sedimentation, and shifts in channel-
system ... 
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Integrated interpretation; using seismic data to de-risk the Duvernay
Formation

Live  

Development of a resource play such as the Duvernay Formation is subject to intrinsic risks. lithologic heterogeneity or
unexpected thermal maturity). Proximity to basement-rooted faults is a known risk indicator for induced seismicity, but
it may also be influenced by the depositional environment and/or the past or present thermal state of a reservoir,
especially if the basinal fluid circulation patterns are fault-controlled. In the case of the Duvernay Formation, off-reef
depositional systems include contourite deposition, turbidity/mass flow and in-situ biological carbonate precipitation.
Transcurrent faulting caused by deep-seated strike-slip faults may have played a role in the development of these
systems. ... 

Alberta No. 1 - the Province's first conventional deep geothermal power
project

On-Demand  

Alberta's first conventional deep geothermal project located south of Grande Prairie.Click Here for the Full Abstract 

Using plate tectonics to understand the misunderstood Eocene source rock
and climate change mechanism

On-Demand  

We show that the volumes of Azolla associated with the Arctic Azolla Event could not of contributed to hydrocarbon
potential on the Beaufort-Mackenzie side of the Arctic ocean and that the mats did not capture enough CO2 to
influence global warming. Click Here for the Full Abstract 
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Geological Mapping, Structural Setting and Petrographic Description of the
Archean Volcanic Rocks of Mnanka Area, North Mara

On-Demand  

The Mnanka area is situated within the Musoma Mara Greenstone Belt, the area is near to Nyabigena, Gokona and
Nyabirama gold mines. Mnanka area comprises of the sequence of predominant rhyolitic volcanic rocks, chert and
metasediments. Gold mineralizations in Mnanka area is structure controlled and occur mainly as hydrothermal
disseminated intrusion related deposits. Hence the predominant observed structures are joints and flow banding.
Measurements from flow banding plotted on stereonets using win-TENSOR software has provided an estimate for the
general strike of the area lying 070� to 100� dipping at an average range angle of 70� to 85� while data ... 

Managing groundwater resources in Yukon

On-Demand  

This oral presentation will report on Yukon Government's efforts to better understand and manage Yukon's
groundwater and will provide potential research partners with an overview of opportunities to conduct foundational
hydrogeological research to strengthen decision-making concerning a vital resource to Yukoners and ecosystems in
Yukon.Almost the entire population of Yukon is dependent on groundwater as a potable water supply. Groundwater
supplies important industrial, agricultural, and other undertakings in Yukon with critical water resources and serves
essential functions for Yukon's ecosystems. Despite the clear and critical importance of groundwater to Yukon's
environmental and economic wellbeing, fundamental hydrogeological information is lacking in ... 

Oscillatory zoned liddicoatite from Anjanabonoina, Central Madagascar:
characterization of trace element variation by LA-ICP-MS

On-Demand  

Liddicoatite, ideally Ca(Li2Al)Al6(BO3)3(Si6O18)(OH)3F, originating from the Anjanabonoina Pegmatites of Central
Madagascar, are well-known for their distinct, beautiful patterns of oscillatory colour-zoning. A comprehensive suite of
continuous trace-element profiles, collected by LA-ICP-MS will be presented and discussed. By comparing trace- to
major-element profiles, details pertaining to the growth process may be inferred, such as site-specific incorporation
preferences. Of the 47 elements analyzed, 32 yielded detectable abundances with distinct profiles of concentration
variation. Five distinct zoning profiles are recognized and interpreted, these are: (1) zoned, mirroring major elements
(Mg2+, Ti4+, V3+, Zn2+, Nb5+, Sn4+, Ta5+, Pb2+, Bi3+, Th4+); (2) flat, no zoning ... 
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Seismic Stratigraphy of Liard Basin NEBC

This is a regional study of the Liard Basin NEBC using available-for-purchase 2D seismic data to quantify the seismic
stratigraphy of the basin.Click Here for the Full Abstract 

Development of a Hydrogeologic Database for Fractured Crystalline Rock
Settings in the Canadian Shield

The Canadian Shield covers a significant portion of Canada and its hydrogeology is of interest for both environmental
and industry purposes. Permeability in fractured crystalline rock settings can vary by many orders of magnitude and
can have a profound influence on groundwater flow and solute transit times. As such, a permeability and TDS (total
dissolved solids) versus depth database has been compiled for the Canadian Shield. From the permeability data, both
the mean trend and variability can be determined for both rock mass and fracture zones. Combined with temperature
and fluid pressure profiles, fluid density and viscosity can be computed ... 

Comparing 4 Exploration Projects with the 9 large Historic gold deposits in
Southern British Columbia using Median element values and Outliers, in
selected Groups of public Stream Sediment (Silt) data

On-Demand  

From extensive public geochemical surveys the most metal-bearing stream sediments (silts) that drain the 9 largest
gold deposits in South B.C. are selected. For comparison silts from 4 prospects are included (figure). Recent re-
analysis gives more accurate contents of gold and gold pathfinder elements - silver, bismuth, arsenic, antimony, cobalt,
copper, lead, zinc & tungsten. Parallel co-ordinate plots and boxplots visualize this uni-element data. The median
(middle value) of the silt groups is easily understood. Outliers, extreme element values, do not affect the median
values, unlike the averages. Median element values of the groups roughly indicate a deposit's historic gold ... 
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Geothermal Resource Characterization of the Middle Devonian Carbonate
Reef Reservoir at Clarke Lake Field, Fort Nelson, B.C., Canada

On-Demand  

The Clarke Lake depleted gas field in northeastern British Columbia displays anomalously high reservoir temperature
and a strong water drive, making it suitable to investigate the potential of re-purposing the field as a source of
geothermal electrical power. An initial estimate of the total field-wide potential for electricity generation was found to
be 34 MW (Walsh, 2013). An engineering level feasibility study is underway to prove the viability of the geothermal
resource for commercial development. A three-dimensional conceptual model, analytical well simulations and
numerical geothermal reservoir simulations are being used to test potential well field designs and estimate power
production. ... 

Elastic depth trends for siliciclastic sequences

On-Demand  

Elastic and petrophysical property depth trends are an integral component of reservoir characterization whether
explicitly or implicitly constructed. Applications includes seismic inversion, pore pressure estimation and
geostatistical model building. Typical workflows involve fitting well logs with smooth curves, without reference to
known lithology specific templates that could provide realistic constraints. We examine clay-dependent porosity-depth
trends for sandstones and shales in the context of of insitu measurements from literature that reflect the normal
mechanical compaction. These porosity trends are then used as inputs to well known rock physics models to provide
bounds on elastic data as a function of depth. The ... 

Developing an integrated geological model for siting a deep geological
repository: An example from the Revell Batholith in Northwestern Ontario

Key to the demonstration of the geological suitability of any site is the development of a Descriptive Geosphere Site
Model (DGSM), which combines a multi-disciplinary interpretation of geology, geomechanics, thermal properties,
hydrogeology, hydrogeochemistry and transport properties of the studied rock mass. The DGSM is underpinned by the
integration of primary data collected during geological characterization activities and presented in a geological
framework model. The development of the geological model is an iterative process that aims to reduce uncertainty
with the addition of new information as it becomes available. This contribution presents an overview of the
characterization activities undertaken to date ... 
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Multi-component accelerometer and geophone comparison to fibre-optic
(DAS) data

On-Demand  

We wish to better compare the accelerometer (acceleration) and geophone (velocity) data to distributed acoustic
sensing (DAS) fibre-optic data (strain-rate), and consider this is best accomplished by converting accelerometer and
geophone data to strain-rate, as this parameter is what is of most interest to engineers.Click Here for the Full Abstract 

A hybrid approach to geomechanical property prediction in the Duvernay
Formation

Live  

This research showcases a novel workflow capable of effectively predicting the geomechanical properties of the
Duvernay Formation by successfully tying core and well log data. Our model is able to estimate the observed
experimental brittleness of the geomechanical tests, which we consider as the most representative measure of rock
brittleness at failure. The model is also able to make robust predictions of elastic moduli without the need for shear
sonic data, greatly increasing the well control available for geostatistical analysis. Integration of this model with
geostatistical simulations of stress conditions, density, and sonic velocities allows us to differentiate geomechanical
regimes, ... 

Integrated Surface Water and Groundwater Modeling for Streamflow
Restoration and Climate Change Assessment in a Mountain Basin Watershed
in Eastern Washington State

On-Demand  

The evaluation of stream flow restoration and climate change in a mountain watershed using an integrated surface
water and groundwater modelling approach. Click Here for the Full Abstract 
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Tectono-stratigraphy, Structural Development and Hydrocarbon Potential of
Khairpur-Jaccobabad High (KJH), Lower Indus Basin, Pakistan - An Overview
Based on Seismic and Well Data

On-Demand  

Indus Basin is located on the northwestern corner of the Indo-Pak Plate; and it has been subdivided in to three
segments i.e Upper, Middle and Lower Indus Basin which are separated by highs between them (Fig.1). The Punjab
platform and Middle Indus is separated by Mari-Kandhkot high. Lower Indus Platform (LIP) is gently westward sloping
monocline controlled by basement topography. The LIP is bounded by Indian border to the east, separating LIP from
Bikaner-Rajastan sub basin and limited to west by Kirthar fore deep and highly folded mountains of Axial Belt.
Jacobabad High (JH) is located in the northern LIP ... 

Community-Based Monitoring for Water Resource Management

On-Demand  

Water resource characterization in Canada is irregular. Urban areas and areas of high economic value are well
understood, while water resources in rural areas and in the north, are not as well characterized. There is a need for
practical, cost-effective water resource evaluation studies in less populated parts of Canada. There is growing
recognition of the benefits of community-based monitoring (CBM) programs, particularly on the traditional territories
of indigenous peoples throughout Canada, who have both a practical and intangible relationship with their resources.
In the case of water, CBM includes the collection of western science water quality and quantity data ... 

The Early Cretaceous in the Richardson Mountains (Northwest Territories,
Canada): palynological insights on the tectono-stratigraphic architecture of
the Canadian Arctic mainland

On-Demand  

The Sverdrup Basin, underlying the Canadian Arctic Archipelago, provides the primary reference framework for the
tectono-stratigraphic architecture of the Canadian Arctic. It contains a nearly continuous record of the Mesozoic
events that led to the formation of the Arctic Ocean and Amerasia Basin including a sub-Hauterivian (breakup)
unconformity. The Richardson Mountains, located in northwestern Canada, also contain a nearly continuous record of
Mesozoic events and are ideally positioned to investigate links between the tectono-stratigraphic evolution of the
Sverdrup Basin and adjacent landmasses. Within the Richardson Mountains is a middle-upper Hauterivian
unconformity occurring at the base of the Mount Goodenough Formation. ... 
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Unconventional opportunities for carbon dioxide storage in the Athabasca
Region

Live  On-Demand  

Oil sands mines and bitumen producers are approaching the 100 Mt/yr GHG emissions cap. Continued growth of
production will depend on GHG management, especially storage. The costs of unconventional shallow Athabasca
storage either as gas hydrates or dissolved in formation waters provide opportunities for cost-effective storage the
minimize transportation costs and distances. Pilots are needed to inform stakeholders of costs, efficiencies and risks,
to permit regulatory revision and develop public acceptance. Click Here for the Full Abstract 

Consolidating 25 years of GSC groundwater studies in glaciated terrain

On-Demand  

The Geological Survey of Canada has been completing regional groundwater studies in glaciated terrains for over 25
years. There is a need to consolidate and synthesis knowledge from numerous case studies with broader literature
with a discrete framework. To-date the GSC work has relied on sediment-landform terminology for the classification of
aquifer types with little regard for confining units and hydraulics. This paper reviews the GSC work and considers how
case study examples can be consolidated within a systematic classification. Click Here for the Full Abstract 

A unified 3D pore pressure and lithology model for a structurally complex
reservoir

This paper presents and discusses a modified approach for the estimation of pore pressure using Eaton's method
(Eaton, 1972), in which a predictive model of pore pressure is first calculated at wells. This relationship makes use of
the total vertical stress (overburden stress), the normal hydrostatic pressure, the ratio of measured velocity to the
expected value from the normal compaction trend, and an empirical constant which helps to calibrate the prediction
results with direct pressure measurements. The pore pressure prediction model was then applied to estimate the pore
pressure distribution using results from simultaneous inversion of 3D seismic data. We ... 
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Factors affecting seasonal response of groundwater levels to depression-
focused recharge in bedrock wells

On-Demand  

Numerical groundwater modeling is an effective tool that provides insights into an aquifer system behavior.
Groundwater recharge has major effect on water balance of groundwater model but is often challenging to constrain.
Coupling surface and groundwater models is an efficient way of accounting for the variability of recharge on a spatial
and temporal scale. The common approach uses recharge calculated in soil water balance models and applies it to
groundwater models as the upper boundary condition. Hydraulic heads are commonly used to describe the dynamic
state of the system and in some cases the only measure of the groundwater model ... 

Bedrock fracture study of the Mount Meager Area: implications to geothermal
reservoir characterization

Two weeks of field geological and fracture study campaign were held in the Mount Meager area in the summer of
2019. The aim of the study is to improve our understanding of the fracture system and its control on geothermal
reservoir in a volcanic belt. Fifty-five stations were made, and 1207 fracture spacing points and 251 fracture attitudes
were collected in the field. Data analysis reveals that the fracture pattern in the basement rock differs from the
volcanic cover, and that fracture strikes could be location dependent relative to volcanic eruptive centers. At least three
types of fractures with different ... 

Geochemical and chronological relationships between magnetite-apatite
(MtAp) and iron oxide-copper-gold (IOCG) mineralization

On-Demand  

Iron oxide-copper-gold (IOCG) deposits are a group of ore deposits that share common characteristics, such as the
abundance of iron oxides, and the associated sodic or sodic-calcic alteration. To clarify the possible relationship
between magnetite-apatite and IOCG (sensu stricto) deposits in this group, and to characterize the actinolite in these
deposits, several analyses have been made in deposits from Chile and Peru that comprise a MtAp mineralization event
overprinted by an IOCG event. Click Here for the Full Abstract 
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Nazca Lines May Indicate Groundwater Flow in Faults

On-Demand  

The Atacama Desert in southern Peru is one of the driest regions of the world, making its inhabitants almost entirely
groundwater dependent for water supply, food security, and manner of livelihood activities, and industry. It is also the
home of the Nazca Lines which are a series of ancient 'geoglyphs' (large drawings made on the earth by humans)
which were constructed from 200 BC to 500 AD. Although many researchers have studied the lines since they were
rediscovered in the early 1900s, the purpose or meaning of the lines remains unresolved. This study evaluates this
hypothesis by combining geological information ... 

Geo-mechanical Modelling based on Elastic dislocation (ED) for prediction of
Fractures Network characteristics, density & orientation in complex
compressional regime of Upper Indus Basin of Pakistan and comparison with
FMI logs

On-Demand  

Naturally occurring fractures may substantially increase or decrease the porosity and permeability of reservoirs, and
therefore, knowledge of location, orientation, density and connectivity of fractures is required to locate hydrocarbon
accumulation and optimize production. One of the approaches applied in recent days is the application of elastic
dislocation (ED) theory. It has also been applied on some practically observed slips on the surface due to earthquake,
which modelled accurately small faults &amp; fractures generated by coseismic slip on large faults. These small
faults/joints and fractures prediction can increase chance of success in case of carbonate reservoirs. The effects of
small-scale ... 

The utility of geochronology in constraining hydrogeological models: the
application of U-Pb absolute ages to resolve timing of fluid flow in the
Michigan Basin in southern Ontario

Secondary dolomite, calcite and silica cements in veins and vugs are a common feature in sedimentary bedrock.
These minerals, and their host structures, preserve a history of past fluid movement and provide important constraints
on the development of models to explain the hydrogeological and hydrogeochemical evolution of sedimentary basins.
This contribution highlights the usefulness of LA-ICP-MS for U-Pb age dating these in-situ secondary minerals with an
example applied to core samples taken from the eastern flank of the Michigan basin in southern Ontario. The ages
provide constraints for, and represent a complimentary tool in the development of, hydrogeological and
hydrogeochemical ... 
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Meander-bend migration style controls bar type and resulting heterogeneity

In meandering rivers, meander-bend migration style imparts a strong control on the resulting depositional product, yet
few studies have attempted to quantitatively characterize this relationship. This study documents rapid migration
(&gt;10 m.yr-1) of the Mamore River, Bolivia in 32 years of Landsat imagery, which quantifies meander-bend migration
style and the resulting depositional products. Linkages to the stratigraphic record are made using high-quality 3D
seismic, well log, and core data from meander-belt deposits of the Cretaceous McMurray Formation in Alberta,
Canada. Click Here for the Full Abstract 

Cation exchange: a new strategy for mineral carbonation of smectite-rich
kimberlites

Live  On-Demand  

We investigated the reactivity of processed kimberlite (tailings) and kimberlite ore from the Venetia diamond mine,
South Africa. Kimberlite ore and tailings from this mine consist of a clay-rich mineral assemblage that is dominated by
lizardite (a serpentine mineral) and smectites. Smectites are swelling clays that can act as a source of Mg and Ca for
carbonation reactions via cation exchange, dissolution and/or direct replacement of smectites to form carbonate
phases. Smectites of stevensite-saponite composition are abundant in the studied samples. To better understand the
behaviour/reactivity of smectites during the cation exchange process, we have used batch experiments with pure ... 

Monoclinic ray trace synthetics

Monoclinic ray tracing and synthetics are described and shown using the SEG SEAM 2 orthorhombic 1D model with
depth-variable fast azimuth direction.Click Here for the Full Abstract 

Ambient noise correlation study at the CaMI Field Research Station, Newell
County, Alberta

Live  On-Demand  

We recorded passive continuous seismic data at the CaMI Field Research Station to study the feasibility of using
ambient noise correlation method as an additional tool to monitor and verify secure storage of the injected CO2. In this
paper, we focus on two aspects: (1) the near surface tomography, using 112 stations along the 1.1 km trench and (2)
the long-term monitoring of the velocity change using continuous recording since October 2015 on 7 broadband
stations. Due to the frequency range of the geophones used for the tomography part, the investigation depth remains
shallow (up to 50 m depth). Nevertheless, ... 
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Delineation of hydrothermal dolomite on Cape Donovan, Southampton Island,
Nunavut, Canada using magnetotellurics

On-Demand  

A 26-site magnetotelluric (MT) survey was conducted on Cape Donovan, Southampton Island, Nunavut in July 2018 as
part of the Canadian GEM 2 Project to determine whether the MT method can detect and delineate a fault-controlled
hydrothermal dolomite (HTD) deposit. The MT results resolve a small conductor at the location of the deposit,
although with quite low resolution. At a larger-scale the MT resistivity models also resolve enhanced conductivity on
the fault system that is thought to have contributed to the formation of the HTD deposit.Click Here for the Full Abstract

Geothermal drilling and well completions in comparison to oil and gas
practices in low temperature

On-Demand  

In Canada's Western Sedimentary Basin (WSB), a number of significant factors must be taken into consideration in
order to develop a commercially viable geothermal project, most of which center around drilling and well completions.
To exploit the subsurface heat resources of the WCSB, there are four main factors necessary for creating an economic
geothermal well and ultimately a commercially viable development: (1) Well bore diameter (deliverability); (2) Pump
size (capacity); (3) Pump setting depth (parasitic load); and (4) Power plant efficiency (alcohol/modular plants vs
Organic Rankin Cycle (ORC) units) for electricity production. Click Here for the Full Abstract 

Assessing the impacts of mine dewatering on the hydrogeochemistry of
peatlands and surficial aquifers

On-Demand  

This study focuses on the simulation of groundwater flow and mass transport in peatlands under natural conditions
and under the influence of mine dewatering. Six piezometer nests, each composed of three piezometers opened at
different depths, were installed within a peatland located in the immediate vicinity of a future open pit mining site in
Val d'Or, Quebec, Canada. Hydraulic heads were measured on an hourly basis in each piezometer. Chemical analyses
(in situ physico-chemical parameters, major elements, trace elements, ultra-trace elements, dissolved organic carbon,
dissolved inorganic carbon, dissolved nutrients) were conducted on 47 water samples collected from the piezometers
throughout ... 
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Seismic illumination analysis through physical modeling

On-Demand  

The efficiency of seismic acquisition design, imaging, and interpretation, depends on how well the seismic raypaths
cover the subsurface. In surface seismic acquisition, depending on the complexities of the subsurface structure, the
ray path coverage can be drastically non-uniform. Through physical modeling, we show that deficiencies in seismic
illumination can be mitigated if deep subsurface sources are used in the acquisition. Drillbit-rock interactions generate
significant elastic waves at locations deep below the surface. Moreover, since drilling anyway is necessary, using the
drillbit-rock interaction as a seismic source comes with no extra cost or interruption in the drilling process. We show
... 

Calgary Zoo Flood Mitigation: Groundwater Management and Dewatering an
Island

On-Demand  

The 2013 flood caused $50 million in damage to the Calgary Zoo. Protecting the Zoo's future on St. George's Island
was a significant challenge, with the ISL / Associated Engineering team working to understand both the overland and
underground mitigation needs in a 1:100 year flood. An unconventional mitigation system was chosen, using a sheet
pile cofferdam wall, watertight barrier and pumping system. The project was completed in parallel with many others in
the tight confines of the island, with the team working to mitigate impacts to communities and Zoo operations, while
finishing in time for the Pandas to arrive.Click ... 

Integrating Seafloor and Outcrop Observations of Upslope-Migrating
Bedforms to Refine Interpretations of Deep-Water Stratigraphy

On-Demand  

Deep-water canyon-channel-fan systems are globally important hydrocarbon reservoirs; however, our understanding of
depositional processes within these systems has been previously limited due to a lack of observations from
analogous modern environments. Recently, upslope-migrating bedforms have been found abundantly on the seafloor
in active turbidity-current-dominated settings around the world and have been associated with supercritical flow
conditions. In this study we integrate modern (Squamish Prodelta and Monterey Canyon) and ancient (Nanaimo Group
and Tres Pasos Formation) datasets to examine the sedimentological and three-dimensional architectural
characteristics of upslope-migrating bedform deposits and their application to interpretations of deep-water
stratigraphy. Bedform deposits in all ... 
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Deep structural features in prospectivity mapping for hydrothermal-type gold
deposits/showings in the Red Lake-Stormy region, Superior Province

On-Demand  

Machine learning ensemble methods are used to develop prediction maps of hydrothermal-type gold deposits/
showings in the Red lake-Stormy region of the Superior Province. Aeromagnetic, gravity, and interpreted structural
information are the features training the model. Analysis of the model shows that structural features trending North-
South (at a high angle to the general East- West structural trend) play a key role in determining the location of the
deposits/showings.Click Here for the Full Abstract 

Fracture systems in the Perdrix Formation and Devonian carbonates, Roche
Miette, Jasper National Park: evidences of thrust-related deformation and
implications for fluid migration

On-Demand  

We analyze fracture orientation and distribution in Devonian sedimentary succession of the Miette syncline above the
Miette Thrust (Roche Miette, Jasper National Park) to evaluate the effect of fractures on subsurface fluid migration.
This study is carried out based on outcrop measurements and mapping using orthomosaic maps built from a drone
survey. Click Here for the Full Abstract 

Hydrogeologic Considerations of Low Impact Development

On-Demand  

The City of Calgary has implemented a Low Impact Development (LID) initiative for new developments in the City. The
City defines a LID as a development (residential or commercial) that minimizes the impact of stormwater on
watersheds by integration of measures to detain, retain and treat stormwater using soil infiltration and percolation to
redirect a portion of the stormwater back into the hydrologic cycle. As part of the LID framework, hydrogeological
assessments are being completed at new development areas, focusing on developing a conceptual model of how
groundwater flow systems and surface water features are affected by the development of ... 
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Coeval Deposition and the Implications for Sequence Stratigraphic
Correlations in a Structurally Controlled Area of the Viking Formation

On-Demand  

The late Albian Viking Formation is a stratigraphically complex unit that exhibits significant along-strike variability of
paleoshorelines that developed in response to autogenic processes as well as allogenic controls that were active
during deposition. Structural reactivation of Precambrian basement structures occurred during Viking deposition and
led to changes in depositional environments along the paleoshoreline. This tectonic activity influenced sedimentation
patterns and the creation of anomalous zones of accommodation in localized areas of the basin. Across fault
boundaries, both progradational and retrogradational stacking patterns occur within broadly contemporaneous
deposits, complicating the correlation of stratigraphic units. These local structural controls that influenced ... 

Contaminants from an old closed landfill impacting an urban stream

On-Demand  

There are many thousands of landfills across Canada that have the potential to leach harmful contamination to
groundwater, potentially impacting nearby wells and surrounding surface waters. The objective of this study is to
assess the processes associated with leachate-impacted groundwater discharging to a stream and the threat it poses
to aquatic ecosystems through all four seasons. A detailed field site investigation was performed on an urban stream
adjacent to a closed municipal landfill. Concentrations of contaminants of emerging concern, including per- and
polyfluoroalkyl substances, flame retardants, plasticizers and artificial sweeteners, and common landfill leachate
constituents were measured in shallow groundwater ... 

Offset-to-angle calculations for PS data

On-Demand  

Comparisons are given for moveout-based offset-to-angle calculation methods for PS data, including an improved
method for obtaining the conversion point. Click Here for the Full Abstract 
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resources
Session Chairs: Keith Dewing and Elizabeth Turner 

Room 2  Energy Resources  

Session Chairs: Keith Dewing and Elizabeth Turner 

Seismic Processing part 2
Session Chairs: Aaron Stanton and Svetlana Bidikhova

Room 4  Geophysics  

Session Chairs: Aaron Stanton and Svetlana Bidikhova 

Complex magmatic arcs and syn-magmatic sedimentation in Cape Breton
Island NS; challenges in geological mapping and geochronology of highly
compressed accretionary margins.

The northern Appalachian orogen in Atlantic Canada preserves a complex history of amalgamation of terranes with
both Laurentian and Gondwanan affinities. The Cape Breton Island segment of the orogen is particularly interesting
because it preserves a highly compressed section through the orogen from the Laurentian margin through diverse
Gondwanan accreted terranes resulting in the absence of some components but preservation of components which
are not well represented elsewhere in the orogen. Recent mapping and extensive geochronology work illustrate the
complex challenges associated with highly compressed accretionary margins.As the available database of U-Pb
zircon ages has grown it has become clear ... 

GSC's Geo-mapping for Energy and Minerals program (GEM): 12 years of
Northern Geoscience

On-Demand  

The Geo-mapping for Energy and Minerals(GEM) program, conducted by the Geological Survey of Canada (GSC) in
collaboration with partners, establishes public geoscience foundations for viable economic development in Canada's
North. The 12-year (2008-2020) $200 million dollar collaborative program has been providing modern, public
geoscience, setting the stage for long-term decision making related to responsible land-use and resource
development. Geoscience knowledge produced by GEM supports evidence-based exploration for new energy and
mineral resources, enabling Northern communities to make informed decisions about their land, economy and
society.Click Here for the Full Abstract 
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Machine learning applications for subsurface characterization
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Cleaning up first arrivals in the cross-spread domain

On-Demand  

Typically the first step in weathering statics correction is to pick the first-arrival times of the refracting energy. But first
arrivals are often noisy, causing automatic pickers to produce poor results. I describe a novel method to remove
random noise from the first arrivals by exploiting robust statistics and the "locally surface-consistent" property of
cross-spreads. This can produce faster and better first-arrival picking, and thus more accurate weathering correction,
at a lower cost.Click Here for the Full Abstract 

The Use Of Seismic Technologies In Reducing Uncertainty In The Estimation
Of Reserves And Resources; Applications Of 3D, 4D Seismic And
Microseismic To The Sec, Ni-51-101 And Prms Evaluations

Live  On-Demand  

Use of seismic technology for estimating reserve volumes has been a continually evolving path which has not
progressed at an even pace. Currently the United States Securities and Exchange Commission (SEC) guidance,
Canandian NI-51-101 rules and the 2018 Petroleum Resources Management System Guidelines (PRMS) specify, to
differing degrees, uses of seismic technology to estimate in-place hydrocarbon volumes. 2D and 3D seismic data,
including various attribute analyses, are common forms of seismic technology widely used over large areas in both
conventional and unconventional fields. Microseismic and multiple 3D seismic acquisitions (4D seismic) are additional
technologies that are often applied to reduce ... 
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Coupled Thermo-Hydro-Mechanical (THM) model for Geothermal Energy
Extraction from Fractured Rock Masses

On-Demand  

Switching from traditional and fossil fuels to renewable and low carbon energy resources is urgently needed to
address climate change concerns; various integrated solutions to tackle the environmental challenges will be needed.
Among geothermal resource types, as renewable (or at least vast) resources, Hot Dry Rocks (HDRs) with very low
permeability and insignificant fluid porosity are common all over the world at various depths. Enhanced Geothermal
Systems (EGSs) are the accepted method for extracting heat from HDRs where fractured rock zones are created using
hydraulic fracturing techniques. Heat extraction from the fractured rock masses encompasses several coupled
processes caused by ... 
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The Greenhouse Gas Emissions Coverage of Carbon Pricing Instruments for
Canadian Provinces

Live  On-Demand  

The Government of Canada first announced its intention to implement a nation-wide carbon price in October 2016.
After two years of announcements, retractions, discussions and debate, the roll-out of carbon pricing in each province
was finalized in October 2018: the federal government announced its assessment of proposed and implemented
provincial carbon pricing plans. We now can compare the coverage, stringency and efficacy of provincial climate
policies, and to consider how they measure up with each other and with the federal government's standards.Click Here
for the Full Abstract 

Play-scale analysis of wastewater production from unconventional oil and
gas wells

Live  On-Demand  

A play-scale comparative analysis is performed to investigate the produced wastewater (PWW) by conventional and
HF oil and gas wells in Montney. Furthermore, the total produced salt (TPS) is analyzed in order to account for the
variations of PWW and its salinity over time. For both conventional and HF reservoirs, oil wells generate more PWW
and TPS than gas wells. Similarly, for both oil and gas reservoirs, an average HF well produces more PWW and TPS
than an average conventional well. Typical conventional and HF oil wells approximately produce 7500 and 9500 m3 of
wastewater during the first two years ... 

Meeting groundwater resource management challenges part 2
Session Chairs: Edwin Cey and Jon Jones and Gordon MacMillan

Room 6  Groundwater  Social  

Session Chairs: Edwin Cey and Jon Jones and Gordon MacMillan 
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Tuesday, Sep 22: Room 10 01:25 PM - 05:00 PM

Sediment transport and particulate-sorbed contaminant redistribution
pathways in alluvial rivers and streams

On-Demand  

Contaminants that enter alluvial rivers and streams can have severe consequences to water quality and ecosystem
health. Historical and present-day contaminants can enter the riverine environment through various mechanisms and
can be subsequently transported downstream in the dissolved or particulate-sorbed phase (i.e., sorbed to stream
sediments). The transport of particulate-sorbed contaminants is dependent upon numerous interactions between
stream hydraulics, sediment transport and the morphology of the river system. Their ability to be transported
downstream, eroded from stream bed and banks, and deposited in the riverine environment results in immense
complexity in predicting their movement and location. Understanding these processes and ... 

Estimation of Acoustic Impedance from Seismic Data in Well-log Resolution
Using Machine Learning, Neural Network, and Comparison with Band-limited
Seismic Inversion

In this work, machine learning, neural network, is employed to estimate Acoustic Impedance(AI). This parameter can
also be evaluated through seismic inversion but frequency limitation challenges this approach. Using neural network, it
is tried to train a network that can predict AI in well log resolution from seismic data and seismic attributes. The
results show 88% accuracy of model prediction with real data.Click Here for the Full Abstract 

Global Carbon Capture, Storage, Utilization, Monitoring and Mitigation part 2
Session Chairs: Anne Halladay and David Hills

tNavigator Room  Environmental  Social  Live  

Session Chairs: Anne Halladay and David Hills 

Geoscience and Society
Session Chairs: Jennifer Cuthbertson and Stacia Skappak

Room 10  Social  

Session Chairs: Jennifer Cuthbertson and Stacia Skappak 
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Tuesday, Sep 22: Room 1 01:25 PM - 03:45 PM

Monitoring Groundwater Dynamics With Time-Lapse Gravity Gradiometrty:
Forward Modelling

On-Demand  

The feasibility of monitoring the depletion/recharge of ground- and surface water reservoirs using gravimetry is
presented. This is important because many industrial processes are water-intensive and therefore the use of
sustainable and proximate water resources is preferred.Changes and depletion of water reservoirs must be observed
with adequate water monitoring systems such as networks of monitoring wells. Groundwater dynamics are controlled
by reservoir boundary conditions and several parameters, including, but not limited to, pumping rate, hydraulic
conductivity, water level/drawdown, and required monitoring intervals. Monitoring water reservoirs with gravity
gradiometry is inexpensive compared to drilling a network of monitoring wells. Therefore, gravity ... 

Link between sedimentary fabric and fracture distribution of the Montney -
key insights from a world class outcrop using UAV photogrammetry

On-Demand  

The Montney Formation has been studied in detail over the last several decades as it has become the predominant
gas and gas-condensate play in Western Canada. Despite the surge of research, several key questions remain
unanswered or poorly understood. Two of these areas of inquiry are: 1) the lateral variability of sedimentary facies and
facies architecture on a 10s to 1000s of metres scale i.e. single well-pad scale, and 2) the distribution and variability of
the height and intensity of natural fractures, and the influence of sedimentary fabric on this distribution. By studying an
extraordinarily large and well exposed Montney ... 

Sediment transport in alluvial rivers and streams: implications for
contaminant migration pathways
Session Chairs: Andrew Binns and Scott Gardner

Room 13  Sedimentology  

Session Chairs: Andrew Binns and Scott Gardner 

Unconventional Plays: Improving Performance and Efficiency through
Integration
Session Chairs: Julia McElgunn and Sochi Iwuoha

Room 1  Energy Resources  Live  

Session Chairs: Julia McElgunn and Sochi Iwuoha 
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Latest advances in geothermal exploration and development in Canada part 2
Session Chairs: Stephen Grasby and Grant Ferguson

Room 3  Energy Resources  Groundwater  

Session Chairs: Stephen Grasby and Grant Ferguson 

MLA-SEM analysis of well cuttings - a new tool for inter and intra-well
correlations

On-Demand  

Well cuttings from offshore Labrador and Newfoundland were analysed by MLA-SEM techniques. The fundamental
results were documentation of samples groups within a given well with such similar mineralogical (and physical)
characteristics that Mineralogical Associations (MAs) could be defined over a specific interval; these MA's might
provide a means for inter and intra-well correlations.Click Here for the Full Abstract 

Montney Reservoir Characterization Part 2
Session Chairs: Krista Beavis and Ian Kirkland

Room 12  Energy Resources  

Session Chairs: Krista Beavis and Ian Kirkland 

Uncertainty, Risk and Decision Making
Session Chairs: Alexey Romanov and Thomas Jerome

Room 9  Data/Analytics  Geology  Geophysics  Social  Live  

Session Chairs: Alexey Romanov and Thomas Jerome 
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Evolution of the Mesoproterozoic Borden basin, Nunavut: sags, rifts, lakes,
and forelands in a major zinc district

Geological history of the Mesoproterozoic basin, which hosts the past-producing Nanisivik deposit,
Tectonostratigraphic history highlights sag, rift, and foreland-like stages and alternating episodes of extension
(subsidence; sedimentation) and compression (dramatic unconformities, differential uplift; tilting; erosion). Lithofacies
and geochemistry identify early lacustrine sedimentation followed by eventual marine deposition. Geochronological
constraints on sedimentation and ore formation indicate both formed in the late Mesoproterozoic, possibly linked to
far-field effects of Rodinia's assembly.Click Here for the Full Abstract 

Including subsurface drainage in hydrological models using seepage nodes to
improve surface and groundwater flow simulations

On-Demand  

The surface and groundwater flow of a tile-drained catchment was modeled with agricultural subsurface drains
represented by a novel approach to overcome the lack of data on the tile drains location and compared with a method
where tile drains are explicitly represented. From the authors knowledge, tile drainage was for the first time included as
seepage nodes in a catchment model for all the agricultural tile-drained fields. Click Here for the Full Abstract 

Thermo-hydro-mechanical (THM) modeling of borehole breakouts for in-situ
stress determination in geothermal exploration

The determination of in-situ stresses is important in Enhanced Geothermal System (EGS) energy development. Large-
scale stress changes take place during EGS, affecting rock mass permeability, expecially in naturally fractured rock
masses, and potentially even triggering felt microseismic activity. Good predictive modeling is vital for decisions on
project viability and environmental impact, therefore good stress data are vital. Hydraulic Fracturing (HF) is a widely
accepted technique for in-situ stress determination, but is time-consuming and expensive because of rig time involved
in lowering the tools to take measurements. In contrast, taking advantage of the shape of borehole breakouts
measured from widely-available caliper ... 
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Sediment Transport in Skewed Kinoshita Meandering Channels: Implications
for Contaminated Sediments

On-Demand  

Sediment transport is an important mechanism for contaminant migration in alluvial rivers. As a result, a better
understanding of the spatial and temporal characteristics of sediment movement in these channels can yield useful
information for predicting contaminant movement, assessing risks, and for the design of better solutions. Thus far,
few sediment transport studies have investigated skewed river channels, also known as Kinoshita channels. A
skewness factor in the planform shape of a river channel can impact flow conditions and change the sediment
transport patterns. Previous research has also suggested that the skewness of the channel may contribute an
additional flow ... 

Detrital zircon U-Pb and fission-track double-dating of Jurassic to Cretaceous
reservoir sandstone units in the Jeanne d'Arc basin, offshore Newfoundland

On-Demand  

The Newfoundland margin is the type example of a magma-poor rift system and generally developed as a result of
Late Triassic to Late Cretaceous lithospheric breakup processes during the protracted opening of the North Atlantic
Ocean. The precise timing, rates, and spatial patterns of tectonic exhumation along modern magma-poor rift margins
are uncertain globally, and in the Jeanne d'Arc basin offshore Newfoundland there remain many questions about how
such long-term rift processes affected the filling history. Ongoing stratigraphic analysis and detrital zircon U-Pb and
fission-track double-dating studies of reservoir sandstone units from the Jeanne d'Arc basin will investigate the
connections ... 

REDEVELOP: Training the next generation of science and engineering leaders
and policy makers to change public perception of Canada's energy sector

On-Demand  

The economic downturn in the energy sector, particularly in Alberta, reminds us of the dynamic world we live in, that
change is the only constant. As we straddle the transition from conventional to unconventional to renewables, energy-
sector innovation takes hold, employers reconsider their workforce and universities adapt to evolving education
demands. While texting, tweeting and swiping replace the art of conversation, students endeavor to build
communication skills as they prepare to enter the workforce. With social media and fake news on the rise, the general
public struggles to discern fact from fiction, resulting in biased public perception of important issues ... 
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Using Discrete Hydraulic Fracture Simulations to Inform Stimulation
Optimization in the Montney

Live  On-Demand  

In recent operations in the Montney, Painted Pony observed very different responses to stimulation between the Upper
and Lower Montney wells in terms of production rates and their response to completion intensity, observed
microseismic behavior and reactivation potential of larger faults. Fault plane solutions showed that the primary
movement of hydraulically induced and natural fractures in the Upper wells was NE-SW (SHmax parallel) whereas in
the Lower wells it was typically NW-SE (i.e. SHmax perpendicular). Clearly the stimulation was behaving in a different
ways in each of the two layers, with the role of natural structures being thought critical to ... 

Using Multimodel Predictions for Groundwater Management

On-Demand  

This presentation considers the use of multimodel predictions for groundwater management and addresses the
challenge of discriminating between model realizations. A management approach that leverages expert knowledge
through a graphical interface is proposed.Click Here for the Full Abstract 

Self Organizing Maps Applied to Seismic Attributes as a Tool to Improve
Stratigraphic Resolution

On-Demand  

Machine learning, both supervised and unsupervised, adds tools for seismic interpretation that should be considered
as a routine step in the interpretation process. Self organizing maps (SOM) are especially well suited for improving
stratigraphic resolution. This will be demonstrated with case studies.Click Here for the Full Abstract 
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Commissioning an Electrical Resistivity Imaging System for Long Term
Seepage Monitoring at a Dam Abutment

On-Demand  

The Mactaquac Generating Station is a large (660 MW) hydroelectric facility on the Saint John River, approximately 19
km upstream from Fredericton, New Brunswick. Due to an alkali-aggregate reaction, the concrete structures on site are
experiencing differential expansion. . This has prompted the dam's operator, NB Power, to be proactive in monitoring
for any signs of concentrated seepage that could arise where the dam's clay till core abuts a concrete diversion
sluiceway. Repeated or time-lapse resistivity surveys have proven to be an effective non-invasive approach for
investigations of seepage in dam interiors. We have installed a 3D resistivity imaging system ... 

Liquids in the Lower Montney: Investigations Using Fluid Dynamics Data

On-Demand  

Since unconventional development via horizontal drilling and multi-stage hydraulic fracturing began in the Montney
Formation around 2005, drilling has largely been focused on Upper and Upper Middle Montney low permeability distal
dolomitic siltstones. Over the last few years, economics have dictated targeting the more liquids-rich areas at the
expense of the drier gas regions. Operators have started to pursue liquids in the Lower Middle and Lower Montney
zones from the same pads that they are developing the upper zones -with interesting results. In some areas, the lower
zones appear to be more liquids-rich than the upper zones and are emerging ... 

The role of crustal recycling during the assembly of the supercontinent
NUNA: Geochemical and isotopic constraints from felsic magmatism in the
Makkovik Province, Labrador.

On-Demand  

The Makkovik Province of Labrador documents the early stages of the Great Proterozoic Accretionary Orogen
recording part of the amalgamation of the supercontinent NUNA. During this supercontinent amalgamation, most
continental crustal growth occurred in a relatively short period of time between 1900 and 1800 Ma. Insight into the
assembly of NUNA is preserved in the felsic rocks from the Aillik Domain of the Makkovik Province. Major and trace
element lithogeochemical signatures indicate compositions typical of "A-type? rhyolites and granites. Extended trace
and rare earth element patterns are typical of the compositions of melts derived by partial melting of sialic crust, ... 
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Evaluating The Impact of 3D Seismic in Unconventional Resources

Live  On-Demand  

As an industry we have "Squandered Billions" in investor dollars. Investor confidence has evaporated based on our
poor returns over the past 5 years. Rather than seeking growth at all costs the market's message today is clear; prove
that we can deliver value on a sustained basis. Click Here for the Full Abstract 

Spectrum-preserving internal multiple elimination and its application to a 3D
land dataset

On-Demand  

We improve the conventional internal multiple prediction algorithm by replacing the correlation operator with a phase
shift operator using user picked horizons as guidance. As a result, the amplitude spectrum is not altered in the
correlation step, which makes it easier to apply matched filtering after the multiple model is computed, and the
computational cost is reduced because there is no need to construct the correlation trace. We validate the method
with a 2D synthetic dataset and an onshore 3D dataset. We use a VSP corridor stack to further validate our demultiple
methodology. Click Here for the Full Abstract 

Demise of the Ordovician carbonate platform in the Canadian Arctic Islands.

On-Demand  

This paper examines the end of the long-lived carbonate platform in the Ordovician of the Arctic Islands. The cause is
attributed to in influx of sediments due to the collision of a terrane in latest Ordovician time.Click Here for the Full
Abstract 

An Approach to Rock Typing and Subsurface Reservoir Characterization:
Case Study of a Conventional Reservoir in "GB" Field

Subsurface characterization of petroleum reservoirs involves the construction of models using geological and
petrophysical data, and rock typing is an approach for the characterization of subsurface reservoirs. This study
investigates the characteristics of the rock types in the "GB" field in terms of their electrofacies characteristics for
some selected reservoirs with the introduction of an unsupervised machine learning approach (Self Organised Maps).
This is aimed at presenting additional knowledge on this field in terms of providing an enhanced description of its
lithofacies laterally and stratigraphically.Click Here for the Full Abstract 
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Reserves Volumetric Estimations. Mapping vs. Geomodeling: Review of these
two Approaches, their Pros and Cons, the Recommendations from the COGEH
and the SPE-PRMS and the Practice in the Industry

Live  

Estimating reserves by a volumetric approach. Comparison between the traditional mapping approach and the
geomodeling approach. The pros and cons. The recommendations from the COGEH and SPE-PRMS. The practice in
the industry.Click Here for the Full Abstract 

Characterization of Nutrient and Sediment Transport within a Clay Basin

On-Demand  

Phosphorus contamination of groundwater and surface water resources is an important research issue according to
the provincial government, which has set a goal to decrease soluble and total phosphorus by 40%. Phosphorus is
readily adsorbed to sediments, and delivery of phosphorus downstream via sediment transport processes is a poorly
understood mechanism fluvial systems. Sediment transport is a highly variable process which can depend on factors
which vary on a multitude of spatial and temporal scales. Therefore it is necessary to develop predictive models which
can describe phosphorus transport through a watershed system under variable environmental conditions. Such a
predictive model ... 

Identifying "Like" Rock for Future Upside

Live  

With a massive areal extent and its variability in lithology, sedimentology and the hydrocarbon window, the Montney
Formation can be broken into different reservoir regions or areas of "like" rock. This study analyzes a multidisciplinary
dataset including digital logs from ~8,000 wells. As the rock itself is a vital component of operational efficiency, a
cluster analysis was performed to mathematically identify similar reservoir regions. In addition to the identification of
similar reservoir zones, this study compared EOR (enhanced oil recovery) licenses in the Montney. The cluster analysis
allows operators to apply the learnings of peers to their respective acreage.Click Here ... 



Tuesday, Sep 22 02:15 PM - 02:40 PM

Thomas Wilson 
University of Calgary

Tuesday, Sep 22 02:15 PM - 02:40 PM

Ehsan DANESHVAR 
Director, Future Geoscience Limited

Tuesday, Sep 22 02:15 PM - 02:40 PM

Jianguo Yan 
Prof., The College of Geophysics, Chengdu University of Technology

Geophysical and geochemical constraints on the regional hydrogeology of the
Banff Hot Springs

On-Demand  

In Banff National Park, located within the Front Ranges of the Canadian Rockies, nine thermal springs occur along a 4
km interval of Sulphur Mountain Thrust (SMT) fault. In recent years the highest elevation hot springs have experienced
perennial flow stoppages over the late winter to spring months, threatening critical habitat zones and causing
operational interruption to a commercial spring fed swimming pool. We use geophysical and geochemical
investigations to provide spatial and temporal constraints for regional scale hydrogeological models of the hot spring
system. These models will be used to forecast future hot spring flow aiding in understanding the ... 

An understanding of effectiveness of a multidisciplinary approach on
sandstone reservoir studies, Example from Grand bank offshore
Newfoundland

On-Demand  

This study presents integrated stratigraphic and provenance interpretations for one key well from the Carson Basin.
The Carson Basin is a largely unexplored part of the south-eastern Newfoundland margin. This study presents a new
approach and interpretations of the selected well (St. George J-55). Click Here for the Full Abstract 

A new time-varying gain limits inverse Q filtering with the continuous
compensation function

On-Demand  

Inverse Q filtering of seismic data has become a common and useful approach in seismic reservoir characterization
for increasing the resolution and preserving the amplitude of seismic data. We proposed a new time-varying gain limits
inverse Q filtering with the continuous compensation functions instead of using the piecewise function or cut-off
frequency to increase the quality of seismic amplitude compensation for reservoir characterization in one of our
research projects. By deriving a new relationship between the gain limits and formation quality factor Q, the
stabilization factor and gain limits of compensation functions are time-varying. Theoretical and field examples have
proved ... 
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Towards a kinematic model for Iapetus Ocean closure

On-Demand  

The evolution of the Appalachians and the Caledonides has served as a type example of the 'Wilson cycle'. Orogen
development has been illustrated using cross-section time-slices. This approach is valuable, but it leads to
assumptions that: (i) subduction was initiated at previously 'passive' continental margins; (ii) convergence was mainly
orthogonal; and (iii) terranes had ribbon-like geometry parallel to continental margins. Post-Pangea Earth evolution
provides little support for these assumptions. In alternative kinematic models, we first restore the effects of Mesozoic
extension and late Paleozoic strike-slip. We then attempt to reconstruct possible Ordovician to Silurian terrane paths
that honour: paleomagnetic data; ... 

Subsurface Characterization Methods for Multilateral Closed Loop
Geothermal Systems. Case Study of Field Scale Technology Demonstration
Project in Alberta, Canada

On-Demand  

The production of heat and electricity from geothermal energy is an old concept and has been around since the early
1900's. However, many geothermal projects are plagued by high up-front exploration costs and have financing difficulty
because of the geological risk, namely low permeability, and many do not make it past the exploration phase. To solve
these issues a multilateral closed loop system was drilled and constructed near Rocky Mountain House, AB. They key
objectives of the pilot were to demonstrate the drilling and connection of lateral wells toe to toe, prove up the
completion design and to history match ... 

A regional mineralising fluid in the Cornwallis Zn-Pb district, Arctic Canada

On-Demand  

Multi-analytical in-situ approach to characterise fluids responsible for Zn+Pb showings in the Cornwallis district, Arctic,
Canada. Data indicate a regional, metal-bearing sulphate fluid mixed with local sulphur sources.Click Here for the Full
Abstract 
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CO2 reservoir monitoring with a permanent seismic source (ACROSS) and
DAS at the Aquistore CCS site

Live  On-Demand  

We focus on the high accuracy permanent reservoir monitoring system for combined use of ACROSS and DAS.
Monitoring survey data was acquired at the Aquistore CCS site in Dec. 2016, Mar. 2018 and Apr. 2019. We applied data
processing including ACROSS signal processing, data matching, VSP data processing and 4D noise suppression with
calculating repeatability index for evaluating 4D responses. Data acquisition and processing was successful, resulting
in repeatable VSP-CDP sections. Though the data processing method for combining use of ACROSS and DAS data
was established, we will improve the data processing and continue the data acquisition to detect 4D ... 

Numerical Simulation of Canadian Shield Lake Hydrological Processes under
Future Climate Scenarios

On-Demand  

Characterizing the hydrological functioning of lakes within the Canadian Shield under future climatic conditions is of
growing concern due to their importance for tourism and ecological diversity. Within the context of limited data
availability, the capacity of numerical models to simulate the hydrological processes of lake environments under
various future climatic conditions was evaluated for Lake Papineau, a 13.5 km2 lake (93.4 km2 catchment) situated in
the Outaouais region of Qu�bec. Combining a surface water flow model, HSAMI, and a groundwater flow model,
MODFLOW (using the LAK3 lake package), enabled the quantification of Lake Papineau's hydrological processes
(runoff, surface water ... 

Curling rock physics and smartphone rotation data

On-Demand  

A friction force model is developed to compute the trajectory of a draw shot in curling. Rotation rate data have been
acquired by mounting a smartphone on the curling rock and using an app. The new pivot force model provides an
improved fit to the data.Click Here for the Full Abstract 
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Multidisciplinary integration to reveal compartments and leaking zones in the
Montney by combining gas chromatography coherency indexes and cuttings
compositions

On-Demand  

Reservoir compartments have been identified in Montney horizontal wells of the B.C. field using a 3-D visualization of
reservoir pressures from DFIT analyses. A follow-up work showed that sudden jumps of the butane isomer ratio (iC4/
nC4) helped corroborate the existence of some of these faults and localize them more precisely. Additionally, the
presence or abnormally high concentration of specific minerals such as sphalerite, barite and ferroan dolomite in the
cuttings further supports this interpretation and suggests hydrothermal activity associated with at least some of the
faults.Click Here for the Full Abstract 

Utilizing "Calibrated" Hydrogeologic Understanding for Groundwater
Management Decision-Making

On-Demand  

A decision-support tool was created to streamline risk assessment for proposed development sites. The tool build
upon a custom risk analysis strategy that capitalizes on existing hydrogeologic knowledge developed through
numerical model construction and calibration.Click Here for the Full Abstract 

Post-Eocene kinematics of faults that host potential geothermal systems in
southeastern British Columbia

On-Demand  

A concentration of thermal springs with outlet temperatures ranging from 20-80?C occurs in southeastern British
Columbia (Woodsworth and Woodsworth, 2014), and is an attractive target for geothermal energy exploration. There is
no active or Quaternary volcanism in the immediate vicinity (within 100s of km), and yet the crustal heat flow in this
region is relatively high (~80-100 mW/m2; Davis and Lewis, 1984; Majorowicz and Grasby, 2010). The thermal springs
in this region occur in association with several major fault zones, which may permit deep circulation of fluid through
fractured reservoirs (Grasby and Hutcheon, 2001). Here, we present new data from ... 
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Ensuring Geologic Ordering in Bayesian Facies Estimations

There are no geologic ordering constraints in Bayesian facies estimation apart from the provision of 3D priors. The
resulting facies are determined independently at each time (or depth) sample from one or more outcomes of
inversions or their derivatives. Errors in geologic ordering can easily occur, especially when the seismic is significantly
band-limited. We use an iterative learning scheme to determine the most-reliable facies and add them to the
knowledge reservoir. At each iteration, we update the Bayesian priors for other facies in the set using a conditional
probability based on certain pre-determined geologic layering rules. Then the Bayesian probabilities ... 

Re-examining faults as primary and secondary salt welds in the late
Paleozoic Antigonish sub-basin of Nova Scotia

The Antigonish sub-basin, part of the late Paleozoic Maritimes Basin, extends from the Antigonish Highlands into
western Cape Breton Island. Existing maps of the region show several surfaces that are mapped as faults. The largest
of these is a discordant surface spanning most of the sub-basin, which was first mapped as the Antigonish Thrust.
This surface was later considered to be a low-angle extensional fault and renamed the Ainslie Detachment. Closer
examination and the known presence of salt and salt structures in the local stratigraphy, such as salt walls found on
seismic lines through St. Georges Bay and salt diapirs ... 

Quest CCS Facility: Microseismic Observations

Live  On-Demand  

The aim of this presentation is to report on 5 years of microseismic monitoring observations through the pre- and
post-start of injection periods and describe the empirical analysis that has allowed the Quest CCS facility to de-risk
induced seismicity as a risk to containment.Click Here for the Full Abstract 
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Core Plug Scale Anisotropy and Geologic Controls on Acoustic Velocity of the
Montney and Doig Formations

On-Demand  

The measurement of ultrasonic velocities in the laboratory is a convenient, quick and non-destructive way of
characterizing the factors affecting acoustic velocities in the subsurface. In this study, ultrasonic compressional and
shear wave velocities from the Montney and Doig Formations are measured on core plugs cut parallel and
perpendicular to bedding. Compressional velocities fall between 2600 and 5700 m/s, and shear velocities between
2200 and 3200 m/s. Anisotropy is significant, with an average Thomsen's ? parameter of 0.22. Porosity is the main
factor affecting acoustic velocities, suggesting that compaction is the most dominant influence. Carbonate minerals
exert a secondary control ... 

Cenozoic exhumation history of the northern Richardson Mountains, Canada:
Results from (U-Th-Sm)/He analysis

We present new apatite and zircon (U-Th-Sm)/He data from Proterozoic-Paleocene sedimentary rocks in the northern
Richardson Mountains, Canada. Thermal history modeling of the data suggests that exhumational cooling initiated
during Cordilleran orogenesis in the Paleocene-early Eocene (&gt;65-50 Ma) and was followed by renewed rapid
exhumation during the late Eocene-early Oligocene (40-30 Ma). These findings contribute to the widespread evidence
of Late Cenozoic deformation along the margin of the Northern Cordillera between the Brooks Range, Richardson
Mountains, and Mackenzie Mountains. The timing of exhumation may relate to the absolute motion of the North
American Plate with respect to dominant structural trends.Click ... 

Geological Modelling To Capture Reservoir Uncertainties: A Case Study From
Simian Field, Offshore Nile Delta, Egypt

Live  On-Demand  

Reservoir Modeling is usually an added value for field data integration as Seismic and well data together in one 3D
model with the assistance of proper Geo-statistical methodologies. This integration opens a way to capture, analyze
and test the possible uncertainties in subsurface fields, giving a useful tool on different scales for many
decisions.Multi-stacked channels in Simian field show a good example for having different uncertainties like reservoir
heterogeneity, different contacts, connectivity between channels ...etc. That was dealt with by building a stochastic
reservoir integrating different data available such as: Well logs, formation tops, pressure data, production data,
Seismic acoustic ... 
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Comparing DFIT Interpreted Closure Stresses from both Fall-offs and
Flowbacks

Live  On-Demand  

This paper uses a PTA based methodology for analyzing both fall-offs and flowback DFIT's; which is a first. This allows
a serious starting point for exploring the identified challenges of test interpretation for a variety of tests over different
zones. A review of our interpretations and findings will be presented.&lt;br&gt;&lt;br&gt;&lt;span style="font-size:
16pt;"&gt;&lt;strong&gt;&lt;a href="https://geoconvention.com/wp-content/uploads/abstracts/2020/58288-comparing-
dfit-interpreted-closure-stresses-from-b.pdf" target="_blank"&gt;Click Here for the Full Abstract&lt;/a&gt;&lt;/
strong&gt;&lt;/span&gt; 

Image enhancement through data-domain least-squares migration: an
Orphan basin example

On-Demand  

Depth migration techniques have been widely used in areas with strong lateral velocity variation. Though very robust,
these methods suffer from acquisition and propagation effects that limit resolution and impact amplitudes of seismic
images. Least-Squares migration (LSM) is becoming a standard in areas with complex geology. It compensates for
acquisition limitations and variable illumination, and results in more reliable amplitude information with higher
resolution. In this case study, data-domain LSM is applied to a deep water seismic data from offshore Canada
targeting vertical resolution and fault definition improvements.Click Here for the Full Abstract 

Late Pennsylvanian-Early Permian Tectonically-Driven Stratigraphic
Sequences And Carbonate Sedimentation Along Northern Margin Of Sverdrup
Basin (Otto Fiord Depression, Arctic Canada)

On-Demand  

This study is about deciphering the depositional and sequence stratigraphic history of the Upper Pennsylvanian?Lower
Permian succession of the Sverdrup Basin, in an area located north of the head of Otto Fiord, NW Ellesmere Island,
Arctic Canada. This area is uniquely located in a region where superbly-exposed shallow-water clastic-free carbonates,
warm- and cool-water, pass laterally into correlative deeper-water carbonate mudrocks over short distances in the Otto
Fiord Depression (OFD)-a sub-basin of tectonic origin that was episodically active throughout the Pennsylvanian?Early
Permian. We describe the range of warm-water photozoan to cool-water heterozoan carbonate microfacies in the OFD
and interpret their depositional ... 
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Time-lapse Electrical Resistivity Imaging (ERI) reveals how rainfall,
evapotranspiration, percolation and tile drainage affect soil moisture below a
field of oats

On-Demand  

Time-lapse electrical resistivity imaging is being used to investigate spatial and temporal changes in soil moisture
associated with tile drains (TD) and diversion terraces (DT, i.e. earth berm and ditch) in sandy loam soils of the Saint
John River Valley near Fredericton, NB. For fields under intensive agriculture use, a low permeability till substrate
requires subsurface drainage (i.e. tile drains) to improve productivity. The effects of evapotranspiration, vertical
percolation, and tile drainage on soil moisture content are illustrated here by time-lapse surveying over a two-week
period spanning two intense rainfalls events in late summer, 2019. The effects of the tiles ... 

Perception of hydraulic fracturing in western Canada: Public survey results

On-Demand  

Hydraulic fracturing (HF) is a divisive topic. Although HF has been around since the 1950s in Alberta, factors affecting
public perception of its risks are not fully understood. Public perception can influence social license to operate. Thus,
understanding the factors that influence public perception can lead to smoother interactions between industry and the
public and improve the reputation of industry. Last spring, we distributed a survey to the public to explore the opinions
and perceptions of HF and the oil and gas industry in western Canada. Many of the conclusions from this survey will
be able to provide new insights ... 

Upper Paleozoic Geology of the Northwest Margin of the Sverdrup Basin,
Arctic Canada: Insights using stratigraphy and detrital zircon geochronology
into the Paleogeographic and Tectonic evolution

On-Demand  

Carboniferous and Permian drill cuttings were collected in five exploration wells on Brock, Mackenzie King and Ellef
Ringnes islands. Seven unconformity-bounded sequences were identified and correlated in two cross-sections.
Physical relationships interpreted from seismic on Ellef Ringnes Island indicate a major syn-sedimentary fault offsets
the Mississippian succession bounding a down-to-the-north half-graben. Gzhelian fault reactivation, created a
depression that extended northward and was bordered to the south by a structural high. Episodic minor fault
reactivation occurred until the Early-Middle Permian boundary. During the Kungurian, sand derived from Crockerland
prograded southward onto the margin into the Roadian. Progradation resumed in the Capitanian. ... 
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Quest CCS Facility: Time-Lapse Seismic Campaign

Live  On-Demand  

The aim of this presentation is to showcase the different baseline and monitor datasets that have been acquired at the
Quest CCS facility and describe the current Time-lapse strategy resulting from our most recent campaign in February
2019. Five key seismic acquisition campaigns have occurred at Quest through the pre- and post-start of injection
periods, including an initial 3D seismic acquisition, a pre-injection baseline 2D borehole DAS VSP acquisition, and three
monitor 2D borehole DAS VSP acquisitions. 2D surface seismic acquisitions have also been acquired as part of two of
the monitor campaigns. All campaigns have occurred over the winter ... 

Clay-Dependent Rock Physics Approach to Pore Pressure Prediction - An
Example from East Coast Canada

On-Demand  

Industry standard pore pressure prediction techniques (Equivalent Depth and Eaton Ratio methods) rely on a host of
assumptions to be met before an accurate pressure prediction can be generated. Two factors that are often not
accounted for are relative changes in clay content (Click Here for the Full Abstract 

Working towards a geoscience-literate public: Description of an innovative
undergraduate course entitled "Geology and Human Health"

On-Demand  

The course "Geology and Human Health" at the University of Calgary is geared towards helping non-science majors
recognize and appreciate the impact that rocks, minerals, soil, water and air can have on their daily lives. Case studies
from within Canada and around the world highlight the health effects of natural dust, groundwater contamination,
asbestos, volcanic gasses, soil nutrient deficiencies and many others. This talk will describe the format, content, and
inquiry-based assessments of this course. An enthusiastic response from students towards the course suggests that
this type of course would be a positive addition to many post-secondary geoscience departments. Click ... 
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Performance Tracking: A Historical Background to Promote Learning

Live  On-Demand  

This presentation provides a lookback on lookbacks, Predrill estimates made by the USGS were relatively accurate.
Subsequent publications by the industry of predrill prospect size estimates versus post drill accumulation sizes have
often documented recurring optimistic bias. Other contributions have demonstrated the utility of determining (1) the
efficiency of prospect ranking by various predrill estimation parameters (via an estimation efficiency plot), (2) when a
drilling program falls outside of statistical control (via a sequential aggregation plot); and (3) where along a series of
predrill forecast distributions thematic estimation bias has occurred (via a percentile histogram). These basics can
serve as ... 

Resource Estimations for Conventional Deep Geothermal Projects

On-Demand  

Significant capital has been raised on the Toronto Stock Exchange (TSX) by publicly traded companies seeking
financing for renewable energy projects. In 2014 the International Geothermal Association entered into an agreement
to work with the United Nations Economic Commission for Europe (UNECE) who were developing a framework
classification for geothermal energy. The framework classification was just released and will be applied to the Alberta
No. 1 project.Click Here for the Full Abstract 

Augmenting Geoscience Workflows: Identifying Lithofacies With A Multi-
Layer Machine Learning Architecture

Determining and classifying lithofacies is of fundamental importance in subsurface geological analysis for
hydrocarbon production optimization and exploration. While machine learning has seen some success in its
application to subsurface geological problems, its widespread adoption in geoscience workflows has been limited due
to the lack of high-quality ground truth labels required for supervised machine learning models (Karpatne, et al. 2018),
as well as the inability of these models to incorporate salient geoscientific information. To address these issues in
lithofacies identification, we propose a novel machine learning architecture that learns on noisy labels of well log data
and includes a constrained ... 
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Exhumational history of the central Rocky Mountain Trench using low-
temperature thermochronology

On-Demand  

The Rocky Mountain Trench (RMT) is a 1600 km long valley, which follows an extensive system of faults, extending
from Montana to northern BC. The central RMT, located near Valemount, BC, is the transition zone between the dextral
strike-slip dominated northern RMT and the normal fault dominated southern RMT. We use low-temperature
thermochronology to quantify the cooling history of rocks collected along the RMT, and from profiles perpendicular to
the RMT at varying elevations. Older and more disperse ages along the western elevation profile in the north of our
study area suggests west-side-down normal faulting along the RMT. To the ... 

Cross Dip Moveout Correction of Crooked 2D Seismic Surveys along Curved
Processing Lines

We propose a new Cross Dip Moveout (CDMO) correction for crooked-linebinned reflection seismic data. First, an
optimal slalom/curvedprocessing line that best fits the Common Midpoint (CMP) positions ispicked. Next, to address
the directional variations along the curvedline, the dip parameters are re-envisioned in two ways: First,they are selected
regarding the general trend of the acquisition line, andsecond, they are referenced to a Cartesian, rather than anInline/
Crossline, system. While curved crooked-line binning increasesthe order of parameters involved for CDMO, it prevents
reflectionduplication. The proposed methodology was tested on synthetic data aswell as field data collected as part of
the Metal Earth ... 

Exploration "Thinking" and the Present State of Machine Learning Workflows

Live  On-Demand  

Exploration and Development Geoscience Workflows have fundamental differences and objectives some which play to
the strengths of the machine and some which play to the strengths of the human mind. It is important to understand
both the objectives and methods of human and machine workflows in order to obtain optimum performance. Today
we see the inclusion of a new step change, that of machine learning methods (MLM), or computing techniques that
give computers the ability to "learn" without explicit programing instructions. The fundamental differences between the
Exploration Process and the Field Development Workflow, both with and without the assistance of ... 
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Implementing a hands-on outreach program at the University of
Saskatchewan to promote geoscience awareness to K-12 students

On-Demand  

Geoscience communication is becoming a fundamental aspect of the resource industry. The University of
Saskatchewan Geological Sciences Department has implemented a new geosciences outreach program to engage
communities and public education. This program offers K-12 students the opportunity to visit the department and
have a two-hour lesson taught on various topics taught by volunteer students, including rocks and minerals, fossils,
plate tectonics, meteorite impacts, and volcanoes. This program is created as a resource for teachers to allow
students a hands-on experience with exposure to physical samples and activities. We identify that the key components
to building a successful outreach program ... 

Global warming leads to Early Triassic nutrient stress across northern Pangea

Examination of how global warming led to nutrient limitations in the Early Triassic of western Pangea.Click Here for
the Full Abstract 

Optimum offset range and source-receiver orientations for detecting the Sv-P
converted waves in anisotropic media

Shear (S) wave information is important in seismic interpretation and reservoir characterization studies. Due to the
high cost and technical difficulties in recording full elastic seismic data (3D-9C), utilizing converted Sv-P waves can
help to extract S-wave information. We study the energy distribution of Sv-P waves arriving at various incidence angles
and different Vp/Vs ratios using Zoeppritz equations and seismic source radiation patterns. Next, using forward
modeling and ray tracing methods, we obtained the source and receiver orientations necessary to record Sv-P waves
with distinguishable energies. The Sv-P conversion modes often occur before the critical angle which is related to ... 

Seismic Waveform Classification for Direct Hydrocarbon Indicators (DHIs)
using Siamese Networks

The shape, color and texture of seismic waveform are associated with seismic anomalies due to facies and reservoir
accumulation. Unlike traditional seismic waveform analysis, a seismic waveform image consists of several waveform
traces and it can be generated using different seismic displays, in which it has better human visual perception
compared with original seismic data and a single seismic trace classification. In order to mimic the geologist to
interpret the waveform image, Siamese Networks were proposed to extract the seismic feature vectors from the
model and target waveform images. If one has a good understanding of the model waveform signature ... 
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Stratigraphic Age and Provenance of the Leech River Schist On Vancouver
Island, British Columbia from LA-ICP-MS Depth Profiling

On-Demand  

The age and provenance of three main facies within the Leech River Schist on southern Vancouver Island was
determining using a LA-ICP-MS depth profiling method of detrital zircon grains. The data reveals a two-step
provenance history of these three facies; mid-Cretaceous rocks locally sourced from Wrangellia and the southern
Coast Mountains Batholith (CMB), and Late-Cretaceous to Paleogene rocks, similar to those of the Nanaimo Basin,
derived from the CMB and a currently unknown source. Click Here for the Full Abstract 

Alberta Precambrian Basement: Implications for EGS Development

On-Demand  

The evolution of brine in a proposed enhanced geothermal system with specific surface area and ion concentration
measurements taken over the course of several batch reactor experiments. Contains information regarding fracture
networks of the Alberta Precambrian Basement rocks and COMSOL Multiphysics simulations of potential EGS
reservoir.Click Here for the Full Abstract 

Seismic Denoising by Supervised Deep Learning without Seismic Data

Noise suppression is very important for the accuracy and reliability of processing results and their subsequent
interpretation. We propose an effective denoising method for seismic data using a supervised deep learning strategy.
The novel idea of the proposed framework is to learn to map noisy seismic data to clean signals by training noisy
natural images without explicit signal or noise priors, avoiding constructing a complete and representative synthetic
seismic dataset and collecting a large number of high quality noiseless field seismic data. This proposed strategy is
very useful in real data processing. Tests on synthetic and real datasets demonstrate this ... 
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Revisiting the magmatic Ni-Cu-PGE prospectivity of the High Arctic LIP,
Nunavut, Canada

On-Demand  

The Canadian portion of the High Arctic Large Igneous Province (HALIP) ranges in age from ~130 to 80 Ma, and is
exposed on the Queen Elizabeth archipelago, mostly on Axel Heiberg and Ellesmere Islands. Through an integrative
geochemical and structural field study, this contribution highlights intrusive complexes of the HALIP that are most
prospective for magmatic Ni-Cu-platinum group elements.Click Here for the Full Abstract 

Building a Community: Bringing Business Students to Energy Literacy and
Careers

On-Demand  

The Southern Alberta Institute of Technology (SAIT) offers a four-year Bachelor of Business Administration (BBA)
degree in which students can extend their degree with an optional minor in Energy, Oil and Gas. To graduate with a
minor in Energy means that non-science students will complete four post-secondary courses heavy in technical
terminology and concepts, with learning outcomes from disciplines including geoscience, engineering, and business.
Success for these students is achieved in two principle ways: by leveraging SAIT's technical expertise, facilities, and
geographic position as well as in the courses' design and execution. Active learning techniques common to
geoscience like field ... 

Sub-Thrust Exploration Plays as Upside Potential in South Sumatra Basin,
Indonesia.

JRK Field is a part of Gunung Kemala anticlinorium that has been producing oil for more than eight decades. 3D
seismic acquisition is conducted in 2017 to explore sub-thrust block of Southwest JRK Field. Seismic image in
Southwest JRK sub-thrust block confirms a three-way dip structural trap geometry as different compartment from JRK
existing field. Talang Akar sand in sub-thrust JRK block is laterally distributed as syn-rift deposits of fluvial deltaic-
transitional depositional environment. According to seismic attributes, sand reservoirs in sub-thrust block have low
impedance and class 3 Amplitude Versus Offset (AVO) anomaly. It represents relatively fair-good porosity reservoirs
and ... 
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What is Energy Advocacy and why is it so important?

Live  

Click Here for the Full Abstract 

Syncrude Canada Ltd.'s Base Mine Like: the first pit lake in the oil sands

On-Demand  

An oil sands pit lake is an area where overburden and oil sand has been removed for mining and, subsequently, filled
with tailings materials to allow development into an acceptable closure feature within the reclamation landscape.
These lakes may contain any combination of oil sands process-affected water (OSPW; from the bitumen extraction
process), freshwater, fluid fine tailings (FFT), treated fluid tailings and other solids (for example, coarse tailings sand or
overburden). The Base Mine Lake (BML) is the first commercial scale demonstration of a pit lake in the mineable oil
sands industry. It is located in the former original mine ... 

Molecular and Isotope Geochemistry of Liquid Hydrocarbons from the
Montney Formation

Live  

Fundamental petroleum geochemistry studies of the Montney Formation were performed in the 1990's when only its
conventional resources were exploited. More recent studies are restricted to bulk geochemical parameters such as
rock-eval and total organic carbon content. The industry continues to produce gas/condensate from the Montney
Formation, with some attention on the organic and isotope geochemistry of its gaseous hydrocarbons. However, little
is known about the geochemical processes favoring the accumulation of low-molecular-weight liquid hydrocarbons in
different stratigraphic intervals. In this study, we have analyzed condensate petroleum from the Montney Formation,
with the purpose of conducting a petroleum geochemistry screening. ... 

Controls on the oil and gas potential of impact structures

Impact structures developed in sedimentary basins possess the potential to develop, host and trap hydrocarbons due
to the preferential structural conditions and impact-related rock types developed. This presentation will provide an
overview of these features.Click Here for the Full Abstract 
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Redox effect on estimating crystallization pressure of granites

On-Demand  

This study uses selected granite samples to evaluate the effect of redox conditions, expressed as iron number Fe# [=
Fe2O3/(FeO+Fe2O3), in mole%], on estimation of crystallization pressure (P) of granites using the Qtz-geobarometer
(Yang, 2017). The results indicate that calculated P decreases significantly with increasing Fe# for metaluminous and
peraluminous granites, but much less so for peralkaline granites. Given a metaluminous or peraluminous granite
sample has fixed silica content, the calculated P values are a polynomial function of Fe#. The difference in P at Fe#
between 0.1 (reduced) and 1.0 (oxidized) is as high as 428 MPa, much higher than ... 

Porosity and its impact on production in the Montney

On-Demand  

Porosity is a critical geologic parameter which controls various aspects of production seen at the well. Porosity
impacts the mapping of in-place resource volumes, influences the in-situ fluids in a multi-phase fluid system, is often
related to the permeability of the rock controlling fluid flow, and during hydraulic fracturing can influence how the rock
fails. This is displayed at multiple scales from thin section and logs up to the seismic scale. It is demonstrated how
predictions can be made by mapping porosity with carefully calibrated seismic data which directly impact production
at the wellbore for the Montney formation. Though the ... 

Preliminary stratigraphy and geochronology of the Hazelton Group, Kitsault
River area, Stikine terrane, northwest British Columbia

On-Demand  

Based on new mapping northwest and east of Kinskuch Lake, we further resolve stratigraphic relationships in the
lower part of the Hazelton Group and recognize three new facies and two new sub-facies. New U-Pb zircon data
provide age constraints to the Hazelton Group in the area, including a maximum depositional age from detrital zircons
(U-Pb, LA-ICPMS) of ca. 206 Ma (Rhaetian) for the onset of Hazelton Group volcanism. A ca. 191 Ma monzonite
indicates that Au-Ag�Cu mineralizing systems in the Kitsault River area are Early Jurassic. A ca. 178 Ma felsic lapilli
tuff from directly beneath the Wolf deposit suggests ... 
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Visualization and Analysis of Multi-Parameter Geophysical Data to Delineate
Subsurficial Geology

On-Demand  

Geophysical survey methods are useful for identifying physical rock properties, which allow to deduce information
such as lithologies and structures present in the subsurface. The area of study is a Devonian rift in northern New
Brunswick which is covered in dense vegetation, forested areas and swamps, limiting the visible geologic outcrops.
Several different geophysical methods have been applied to delineate sub-surficial geology. In this project, we propose
that it may be possible to view multiple near-surface geophysical datasets simultaneously in one visual map to create
a more efficient and effective visualization tool, interpretation and analysis. A large petrophysical database, derived ... 

Lithological Controls on Oil Permeability of Tight Oil and Liquid-rich Gas
Reservoirs: An Experimental Study

On-Demand  

Quantification of oil permeability is a critical step in the evaluation of production potential of tight oil and liquid-rich
gas reservoirs. Understanding the impact of mineralogical composition and pore network structure on liquid
hydrocarbon permeability is of great importance for identifying controls on fluid transport properties in the
unconventional hydrocarbon systems. The primary objective of this work is to examine lithological controls (organic/
inorganic contents, porosity, pore size distribution, surface area) on liquid hydrocarbon permeability of tight rocks
through various petrophysical and petroleum engineering approaches to provide insights into the evaluation of primary
and enhanced oil potential in western Canadian tight ... 

Advancements in Operations
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Advances from regional to microscale: Geochemical, Geophysical and
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Economic resources associated with impact structures
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Evolution of cratons and cratonic margins: the role of microscale techniques
to unravel Precambrian tectonic processes
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Integration of real-time geosteering and drilling analytics in Operations

On-Demand  

Digital transformation has been altering the way we process and consume information coming from the rig sensors.
Gigabytes of real-time log data are being transferred and stored on WITSML servers and are readily available for the
end users. With increased computer and programming capabilities, these data can be utilized for both geosteering and
drilling analytics purposes. When it comes to integration of these areas in one suite, it unveils significant room for
advancements in Operations. Specifically, our team managed to bring real-time changes of well tops, retrieved from
geosteering model, into integrated correlation panel continuously adjusting the technological parameters' forecast ... 
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Microseismic Data Quality Control Using Supervised Machine Learning

On-Demand  

Microseismic data is one of the major geophysical data streams that is used in evaluation and characterization of
hydraulic fracturing programs. To perform conclusive and unbiased interpretation, it is important to identify reliable
versus unreliable microseismic data since using unreliable data leads to incorrect conclusions and faulty
interpretations. Traditionally microseismic events have been quality controlled (QC'd) manually to identify a portion of
the data that is free of biases and processing artifacts. In this work, we propose a supervised machine learning
algorithm referred to as DQI (Data Quality Intelligence) algorithm which enables automated classification of high-
versus low-quality data.Click Here ... 

Unveiling petroleum fluid residence time in subsurface reservoirs

On-Demand  

In a recent publication (Larter et al., 2019), our team scrutinized the geochemical landscape and the challenges
associated with the use of radiolysis geochemical proxies as chronometers that ultimately allow for the age dating of
petroleum residence time in a subsurface trap, arguably the most important constraining information in a petroleum
system model. Herein, the first putative fluid residence age measurements of oils in reservoirs, based on case studies
from petroleum systems worldwide, are presented. While some of the inferred oil residence ages were in agreement
with the current basin model retrodiction for the first main charge out of the ... 

Deciphering the timescales and mode of Archean orogenesis in the
Pikwitonei Granulite Domain using multi-mineral petrochronology

On-Demand  

We present the results of U-Pb zircon and monazite, Sm-Nd and Lu-Hf garnet geochronology, and geospeedometry,
coupled with an estimated P-T evolution, to elucidate the rates and conditions of HT/UHT metamorphism in the
Archean Pikwitonei Granulite Domain (PGD), a large (&gt; 15,000 km2) granulite-facies metamorphic terrane situated
along the northwestern margin of the Superior Province. Click Here for the Full Abstract 
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Determination of Local Magnitude for Induced Earthquakes in the Western
Canada Sedimentary Basin: An Update

On-Demand  

Reliable determination of local magnitude (ML) is crucial for monitoring of induced seismicity. Natural Resources
Canada (NRCAN) uses the original definition of the Richter scale, which was determined for southern California in
1935. Since the magnitude values provided by NRCAN are routinely used by regulatory agencies in Alberta and British
Columbia to ensure proper assessment and mitigation of seismic hazard caused by induced seismicity, modification
to the Richter magnitude formula to better reflect the local attenuation characteristics of the Western Canada
Sedimentary Basin (WCSB) is critical. Using the 2014-2016 comprehensive earthquake catalogue reported by Visser et
al. (2017), Babaie Mahani ... 

Assessing relationships between methane dynamics and chemical mass
transport across the tailings-water interface of an oil sands end pit lake

On-Demand  

Mass loading from fine tailings (FFT) into the overlying water cover of an oil sands end pit lake (EPL) can affect water
cover quality. Research at Syncrude's Base Mine Lake (BML), shows that advective dispersive transport incorporating
FFT mixing is a major source of dissolved consituents in the water cap. Methanogenic degradation of diluent
hydrocarbons in FFT results in methane (CH4) production, exsolution and ebullition. We propose that CH4 ebullition
from FFT may enhance diffusion in FFT below the TWI altering geochemical gradients below the TWI. In this study, we
develop a modelling framework to explore relationships between CH4 dynamics ... 

Physical and Chemical Anatomy of Igneous, Titanian Andradite Garnets from
the Crowsnest Formation, Alberta.

Igneous Ti-Andradite garnets from the Crowsnest Formation, Alberta exhibit remarkable euhedral crystal forms and
internal chemical zonation of major oxide elements and trace elements. In conjunction with co-magmatic inclusions,
these characteristics provide insight into magma evolution and magmatic processes prior to eruption.Click Here for
the Full Abstract 
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World-Class Example of an Ancient Deep-Marine Passive-Margin Turbidite
System, Neoproterozoic Windermere Supergroup in the Southern Canadian
Cordillera

In the southern Canadian Cordillera, the Windermere Supergroup contains a single, large post-rift turbidite system
deposited on the passive continental margin of Laurentia. This turbidite system, in terms of its areal extent, the
dimensions of its component stratal elements, and its sediment sourced from a stable and long-lasting drainage
system, is consistent with modern deep-marine systems like the economically important Amazon and Mississippi
turbidite systems. This makes the Windermere turbidite system not only one of largest turbidite systems in the
geological record, but also one of its rarest -- an example of an ancient passive-margin turbidite system. Furthermore,
it is ... 

Understanding and Mitigating Induced Seismicity Risk in the Kiskatinaw Area,
BC: Enhanced Seismograph Network Coverage

On-Demand  

The Kiskatinaw Seismic Monitoring and Mitigation Area (KSMMA) is under active development for unconventional
resources within the Montney play. In November 2019, the University of Calgary, in collaboration with Nanometrics and
other industry partners, commenced a joint project with support from Geoscience BC. This program is acquiring high-
quality ground motion data in near real-time by deploying a dense array with 15 stations (13 broadband seismometers
and 2 accelerometers) to enhance existing coverage within KSMMA. The high spatial density of the seismograph
stations will enable testing of recently developed models for fault activation. For transparency, raw data and seismicity
catalogues will ... 

Novel geochemical tools based on light hydrocarbons from different
petroleum settings

We present novel geochemical tools based on low-molecular-weight hydrocarbons in the C7-C11 range, with special
focus on the molecular distribution and isotope ratios of aromatic compounds and how these relate to the source of
organic matter, thermal stress, mineral catalysis, and/or alteration in the reservoir. Examples from petroleum basins in
Australia and Canada will be presented. Light aromatic hydrocarbons are also the most water-soluble hydrocarbon
fraction. Hence, their geochemical fingerprinting is fundamental for forensic studies in determining the source and
fate of these compounds in water bodies due to oil spills, hydraulic fracturing and oil sand mining practices. Click Here
... 
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CO2 sequestration - geophysicists are needed!

On-Demand  

General presentation about how geophysicists can contribute to carbon capture and storage implementation, and
opportunities that this providesClick Here for the Full Abstract 

Resistivity modeling use in geosteering thermal development wells

On-Demand  

Traditional correlation-based geosteering has limited applicability in SAGD development. Resistivity inversion and
modeling is a vendor-neutral approach that overcomes limitations by providing a method to correlate resistivity
readings from vertical delineation wells to LWD readings in lateral development wells.Click Here for the Full Abstract 

Differentiation of dolomite phases in outcrop using hyperspectral imaging

On-Demand  

Initial assessment of diagenetic phases and paragenesis in outcrops relies on a visual assessment of crosscutting
relationships. Mimetic replacement and a lack of colour differences between mineral phases can result in incomplete
sampling or misinterpretation of paragenesis. Hyperspectral imaging (HI) can detect individual mineral phases, based
on composition and crystal size. Three matrix replacement dolomite phases were identified and differentiated in the
outcrop using HI. Four phases of saddle dolomite cements are also identified in the HI images, and highlight pore-
lining and filling phases. This study illustrates that several spectral classes can emerge from hyperspectral imagery in
the presence of ... 
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The geophysical characteristics of impact craters and implications for
hydrocarbon reservoirs

On-Demand  

Meteorite impacts have been a primary force in sculpting Earth's surface. Fortunately, most of this artistry occurred in
the distant past and is now only represented by rare blemishes and deeper anomalies. However, because of the
explosive nature of a bolide (asteroid or comet) impact, the resultant brecciation and excavation, with follow-on
erosion and deposition, reservoir environments can be created. There are a number of well-known buried impact
craters that host hydrocarbon resources (e.g., Ames, Steen, Red Wing) or are associated with them (e.g., Chicxulub).
These craters are typically characterized by central uplifts, faulted rims plus gravity, magnetic, and seismic ... 

Granulite-amphibolite transitions: quantifying the conditions of fluid
infiltration and deformation in cratonic margins

On-Demand  

The retrograde transition from granulite to amphibolite facies is an important control on the strength of both cratonic
crust and lower continental crust. However, this transition is strongly dependent on the ability of reactive fluids to
permeate nominally impermeable granulite rocks at depth in the continental crust. The relative efficacy of dynamic
fluid infiltration (e.g. within shear zones) and static fluid infiltration (e.g. grain boundary diffusion) with respect to
granulite-amphibolite transitions is poorly understood. Here, we present constraints on the conditions, rates and
length-scales of fluid flow through variably retrogressed granulite rocks from a portion of the Superior craton
crystalline ... 

Evidence for Strike Slip Faulting from 3D Seismic and HZ strip logs and its
impact on Hydrocarbon distribution at the Worsley Charlie Lake LL Pool

On-Demand  

Presentation of evidence of Strike slip faulting from 3D seismic and horizontal strip logs that has resulted in
compartmentalization of a Charlie Lake reservoir in NW Alberta. Two very different oils are found on either side of the
fault.The premise is that the fault gouge acted as a permeability barrier to the migration of hydrocarbons.Click Here
for the Full Abstract 
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Machine learning applied to hydraulic fracturing data for microseismic
prediction

On-Demand  

During a hydraulic fracturing treatment injection parameters are continuously monitored to assure the effectiveness of
the fracture plan. In the last years, microseismic monitoring has become an essential tool used to optimize the
reservoir engineering of the stimulation and infer critical aspects of the complexity and geometry of hydraulic
fractures. Linking injection monitoring and microseismicity data allows for the understanding of specific fracture
expressions corresponding to clear-cut injection characteristics that can be optimized to improve well performance.
This study introduces a machine learning workflow to predict the radial distance of the microseismic events from the
injection source. We apply a ... 

Numerical Simulation of Undulating Shale Breaking with Steam-Assisted
Gravity Drainage (UB-SAGD) for the Oil Sands Reservoir with a Shale Barrier

On-Demand  

A thick oil sands reservoir separated into two thin oil sands reservoirs by a shale barrier, particularly when the
separated reservoir thickness is less than 10 m, is inefficient for economic steam-assisted gravity drainage (SAGD)
applications. Several studies, such as solvent-based SAGD and hydraulic fracturing with SAGD, have attempted to
develop this type of reservoir, but there are limitations. This paper proposes undulating shale breaking with SAGD (UB-
SAGD) to improve the economics in an oil sands reservoir with a shale barrier. The UB-SAGD is a novel in-situ recovery
method that applies undulating drilling to break the shale in the parallel ... 

Utilizing well logs to define and characterize rock types (flow units) in the
Montney Formation, Western Canada.

Live  On-Demand  

Prediction of fluid distribution is a critical problem in field development in the Montney Formation, affecting economic
decisions and completion strategies. Mineralogy is probably a significant factor in controlling fluid distribution
because of its connection to petrophysical properties, including pore size, connectivity and wettability; mineralogy also
affects geomechanical properties. Mineralogy in the case of the Montney reflects both detrital composition and
subsequent diagenetic alteration; hence is necessary to build reliable petrophysical models and optimize this reservoir.
In this study, we demonstrate an effective methodology to classify discriminate rock types and build field-scale
petrophysical models, based fundamentally on well logs with ... 
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Energy Advocacy - What can Professionals Do?

Live  On-Demand  

Humanity faces very challenging times ahead in balancing our need for abundant and inexpensive energy with the
critical mission of environmental protection. Society's current focus on greenhouse gas emissions and climate issues,
particularly in developed nations, dominates conversations around the balancing act as we move into the 2020s.Click
Here for the Full Abstract 

How big data particle-size measurements can be used by oilsands
geoscientists

On-Demand  

Core and chip samples are often collected when drilling an oil sands well but rarely are the grain size data used to their
full potential. Often this is due to time and cost considerations but increasingly due to the lack of knowledge as to
what the value-add might be. This talk aims to highlight a number of uses currently available along with new and
possible areas of future applications.Click Here for the Full Abstract 

The diagenetic continuum of hopanoid hydrocarbon transformation from
early diagenesis into the oil window

Hopanoid molecules are ubiquitous in sedimentary rocks and make up a significant proportion of sedimentary organic
matter, oils, and bitumen. Due to their relatively stable chemical structure, they are generally well preserved in the rock
record, making them extremely useful as biological or geological markers. Despite extensive industry and scientific
interest, the early phase of their diagenetic transformation has not been fully demonstrated or examined in a geologic
setting. A majority of previous studies have focused on the oil window range from about 0.5-1.0 %VRo, and neglected
transformations that happen at maturity levels below this. Additionally, the geological transformation of ... 
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Taking Stock of Terrane Accretion in the Canadian Cordillera: The Record of a
Continental Bulldozer

On-Demand  

We examine linkages established by workers over nearly five decades that show all major terranes in the Canadian
Cordillera had been accreted along the western North American craton margin by the Middle Jurassic (~174 Ma).
These linkages, when considered with other lines of evidence, eliminate the possibility of a major terrane boundary
within the Canadian Rockies that separate the North American from non-North American rocks. We will also examine
the driving force of Cordilleran orogenesis, and the role played by terrane accretion. Some models of Cordilleran
tectonic evolution propose, or imply, that Cordilleran orogenesis resulted from collision of terranes with ... 

Apatite and Zircon Compositional Constraints on the Petrogenesis of the
Huojihe Porphyry Mo Deposit, Lesser Xing'an Range, NE China

On-Demand  

In the past decades, there are more than 80 porphyry Mo deposits have been discovered in northeastern (NE) China,
making it become the largest molybdenum mineralization region in China. However, the nature of the source magmas
and the possible metal deposition mechanism for these deposits are still obscure. In this contribution, samples from
Huojihe, which is one of the representative porphyry Mo systems in this region have been selected for investigation in
an attempt to to clarify the possible mechanisms controlling Mo mineralization. The combination of accessory
minerals (apatite and zircon) and whole rock geochemistry and isotopic analyses is used ... 

Seismicity associated with hydraulic fracturing operations: The influence of
complex and competing stress regimes

On-Demand  

On 30 November 2018, three felt (&gt;ML 3.4) earthquakes occurred within the Septimus region of the Montney, which
have been attributed to hydraulic fracturing operations. Over 500 events were detected over a 2-week period
surrounding the mainshock. All of the events were tightly clustered, both spatially and in depth, and appear to be
related to a southern boundary fault of the Fort St. John Graben (FSJG). Stress inversion of a number of focal
mechanisms suggests that the maximum principal stress is well constrained and almost horizontal, however the
intermediate- and minimum- principal stresses are poorly constrained between the vertical and ... 
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Applications and use of Time Lapse Geochemistry in Unconventional
Resource Appraisal and Development

Live  On-Demand  

Key concepts from geochemistry are applied to unconventional resource appraisal and development, specifically for
optimized well landing zones and spacing &amp; stacking configurations. Variability in the reservoir stack of hybrid-
unconventional resource play types and tight reservoirs will be discussed, and its application to optimized field
development.Click Here for the Full Abstract 

I'll Huff and I'll Puff and I'll - Recover more Oil? Part 1: The Rock

With so much potential hydrocarbon locked up in these shale reservoirs, the question becomes how can we make it a
viable recoverable resource and produce it economically? Cyclic Gas Huff and Puff, an EOR method, is being
developed for these ultra-low permeability reservoirs. With the lab testing still in its infancy itself, how can this
technology help the Canadian unconventional scene, i.e. Duvernay and Montney. Click Here for the Full Abstract 

High-accuracy Real-time Microseismic Analysis Platform: Case Study Based
on the Super-Sauze Mud-based Landslide

On-Demand  

Understanding the evolution of landslide and other subsurface processes via microseismic monitoring and analysis is
of paramount importance in predicting or even avoiding an imminent slope failure (via an early warning system).
Microseismic monitoring recordings are often continuous, noisy and consist of signals emitted by various sources.
Automated analysis of landslide processes comprises detection, localization and classification of microseismic
events (with magnitude &lt; 2 richter scale). Previous research has mainly focused on manually tuning signal
processing methods for detecting and classifying microseismic signals based on the signal waveform and its
spectrum, which is time-consuming especially for long-term monitoring and big ... 
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Beyond seismic stack: How rock physics inversion helps with horizontal oil
well placement in Southern Alberta

Seismic reservoir characterization is a method of geophysical interpretation that seeks to provide insight into
subsurface properties and conditions through seismic amplitude analysis. Reservoir characterization is used to help
with all stages of field development from well placement and completions design to time-lapse (4D) methods that
monitor fluid migration and/or geo-mechanical changes due to production. AVO inversion is subset of seismic
reservoir characterization whereby variations in seismic amplitude with offset are inverted for elastic properties. Rock
physics provides the connection between these elastic properties and petrophysical parameters including porosity,
lithology and fluid fill. In this case study, we demonstrate how ... 

Aeromagnetic Interpretation of Basement Structure and Architecture of the
Dahomey Basin, Southwestern Nigeria.

On-Demand  

The present study investigates the structural configuration and basement architecture of the Dahomey Basin
southwestern Nigeria. High resolution aeromagnetic data were subjected to various enhancement techniques
including reduction to the equator, vertical derivative, tilt derivative and upward continuation to better characterize the
basement morphology and tectonic framework of the basin. Determination of depth to magnetic sources and
sedimentary thickness in the study area was achieved using the source parameter imaging (SPI) method. Results from
the data interpretation indicated the presence of shallow and deep-seated structural features including faults and
fractures, with major trends in the NE-SW, NW-SE, WNW-ESE and E-W ... 

2.56 to 1.87 Ga evolution of the Rae cratonic margin: micro- to macro-scale
constraints from Boothia Peninsula-Somerset Island, Nunavut

On-Demand  

Geo-mapping for Energy and Minerals (GEM) mapping, geochemical characterization and U-Pb zircon and monazite
petrochronology of exposed Precambrian rocks from Boothia Peninsula-Somerset Island, Nunavut, highlight a
polycyclic 700 million year evolutionary history on, or outboard of, thinned Rae cratonic margin from 2.56 to 1.8 Ga on
which linkages to the central Canadian Shield (Zemlak) and the China�Siberian cratons may extend.Click Here for the
Full Abstract 
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An overview of the economic geology of the Sudbury Impact Structure,
Canada: Cu-Ni Sulfides and platinum group element deposit development

On-Demand  

The Sudbury impact structure is host to a variety of economic deposits that have been mined for over a century. The
structure was formed by an asteroid at 1.85 Ga, which collided with Early Proterozoic and Achean rocks of the
Canadian Shield. These rocks were variably transformed via melting, solid state shock, brecciation and faulting. These
processes are examined in the light of the accumulation of metal rich (Cu-, Ni-,Co-rich) sulfides and platinum group
elements. The role of impact-related melting and faulting, and associated thermal effects are discussed.Click Here for
the Full Abstract 

Predicting Dewatering in Structurally Challenging Coalbed Methane
Reservoirs

On-Demand  

Commercial production of coalbed methane (CBM) in under-saturated reservoirs requires removal of large volumes of
water for extended periods of time. This water is also known as ineffective water which production becomes even
more challenging under infinitive acting aquifer (IAA) type-of-flow, a condition of sustainable groundwater yield with no
imminent flow barriers and structural control in complex reservoirs such as synclines. This work predicted series of
dewatering scenarios to assess the implications of IAA and the role of the structural style to produce methane at the
CBM reservoir in the Syncline of Umbita Colombia. The results confirmed IAA regime with ... 

The Energy Transition: Talking Points

Live  

Canada's energy industry is facing headwinds that it hasn't experienced in decades. There is a global push for
addressing environmental concerns like climate change and plastic waste which has led to one of the deepest
divisions in recent memory between the Canadian energy industry and environmentalists.ENERGYminute is designed
to build relationships between two groups who don't see eye-to-eye and create a path forward which is positive, not
negative. Constructive, not destructive. Talking about the energy transition can often feel like an existential threat. But
is it? Are we even in an energy transition? Click Here for the Full Abstract 
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Advocacy Tips to Help Get the Conversation about Oil and Gas Right

Live  On-Demand  

The conversation about energy is often polarized and adversarial, but it doesn't have to be. This presentation will
provide tips that can be used by everyone to help get the conversation about oil and gas right through individual
advocacy efforts. Click Here for the Full Abstract 

3D Seismic interpretation of the ToC2ME seismic volume: implications for
localization of induced microseismicity in the Fox Creek area

On-Demand  

Identifying lateral facies changes, natural fracture systems, and faults helps constraining factors that affect fluid
circulation and pore pressure build-up in Devonian sedimentary succession stimulated by hydraulic fracturing in the
Fox Creek area. In this study, we analyze seismic amplitude and attributes of the ToC2ME seismic volume to identify
faults, fractures, and lateral facies changes that may help to explain fluid circulation and localization of induced
microseismic events of cluster 4 (Eaton et al., 2018). The events of cluster 4 are aligned for ~1.3 km from N to S at ?
200 m west from injection wells, with hypocenters located ... 

Role of impact devolatilization in the genesis of Ni-Cu-PGE mineralization in
the Sudbury Impact Structure

The chalcophile and lithophile isotope variations of the Ni-Cu-PGE ores and host rocks in the Sudbury Structure can be
successfully modelled only if significant amounts of S-Pb are devolatilized from the impact melt and if significant
amounts of these elements and Ni-Cu-PGE are incorporated during post-impact thermomechanical erosion.Click Here
for the Full Abstract 

Geophysical Applications to Influence Business Decisions

On-Demand  

Three integrated geophysical applications that mitigate risk and increase the client's project profitability will be
shown.1. Drill hazard avoidance: Depleted reservoirs, 2. Drill hazard avoidance: Karst terrain and sinkholes, 3.
Identifying waterflood fairways in legacy oil pools Click Here for the Full Abstract 
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Monitoring Biogeochemical Cycling in an Oil Sand Pit Lake via High
Resolution Spatial Distribution of Organic Chemicals

To promote reclamation, pit lakes (PL) are being constructed by introducing tailings into open pit oil sands mines and
capping with several meters of water, which allows the tailings to steadily densify over time. Freshwater inputs,
including precipitation and runoff, and in situ biogeochemical processes are expected to improve the quality of the
water cover over time leading to the establishment of a boreal lake ecosystem. A challenge that arises is that as
tailings settle and densify porewater containing reduced species is released to the overlying water cap, which can in
turn lead to decreases in water cap oxygen concentrations ... 

Can You Feel the Strain? DAS Strain Fronts for Fracture Geometry in the BC
Montney Groundbirch

Live  

Distributed acoustic sensing for strain fronts from fiber optic instrumented wells are presented in wells stimulated for
a variety of completion systems: plug-and-perforating, open hole packer sleeves, as well as, data from a well
completed via both ball-activated cemented single point entry sleeves and coil-tubing activated cemented single point
entry sleeves. By measuring the strain fronts during stimulation from nearby offset wells and where they occurred on
the monitoring well, it is possible to determine characteristics of fracture geometry and stimulation efficiency, leading
to improvements in effective resource utilization. Click Here for the Full Abstract 

Impressive display of deformation features at the base of the Lewis Thrust
Sheet in the Kananaskis Area: example of a large-scale strain gradient in a
compressional regime

Three packages of compressional structures in SW steeply-dipping (55-75�) Mississippian carbonates are observed
in the field, across the base of a portion of the Lewis Thrust Sheet in the Kananaskis Area. From higher to the
lowermost structural level, they consist of: 1) open folding (100's meters in wavelength) with occasional thrust
faulting; 2) duplexes and ramp anticlines, with thrust faults of m's to 10's m of displacement; and 3) folded with the
interlimb angle typical of a tight to almost isoclinal/recumbent geometry. C-S fabrics (top to the NE) in cataclasites are
also observed in thinly laminated interbeds of the basal ... 
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I'll huff and I'll Puff and I'll - Recover More Oil? Part 2 The Fluids

On-Demand  

For the past decade operators have targeted the liquids rich areas of the Montney and the Duvernay and other low
permeability reservoirs. Primary recoveries in most cases have been very low, there is interest in the potential for
enhanced liquids recovery, so the question is how can we increase recovery. Conventional enhanced oil recovery (EOR)
methods are not suitable for these tight reservoir with ultra low permeabilities. Recent advances in EOR methods to
specifically handle these ultra-low permeability reservoirs are coming to fruition with lab and field testing being refined
by the day. Gas Cycling or 'Huff and Puff' EOR ... 

Remote Geosteering - Applications in Conventional and Unconventional Plays
in Canada

On-Demand  

The key, in Remote Geosteering, is to utilize the best suitable methodology as required by every specific reservoir and
as our goal to minimize drilling costs and payout time while maximizing reservoir contact and product returns. In this
presentation, we would like to discuss when, why and how Remote Geosteering can be an instrumental and effective
tool to Oil &amp; Gas Operators drilling present and future formations of interest in CanadaClick Here for the Full
Abstract 

Statistical Assessment of Operational Risks for Induced Seismicity from
Hydraulic Fracturing in the BC Montney: Interpretation

On-Demand  

This presentation discusses the results of an open-source data science workflow for assessing the effect of
operational parameters on induced seismicity risk in the BC Montney. This is the second of two presentations, with the
first detailing the data science workflow (presented separately in another session). This presentation focuses on the
results and interpretation of the statistical assessment, with a focus on operational and geomechanical implications
for operators and regulators.Click Here for the Full Abstract 
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Mesoarchean high-temperature reworking of the Akia Terrane, North Atlantic
Craton, West Greenland

U-Pb zircon geochronology, field relationships, phase equilibrium modelling and trace element modelling are used to
evaluate the tectonic setting of Mesoarchean granulite-facies metamorphism in the Akia Terrane of the North Atlantic
Craton in West Greenland. Geochronology records metamorphic zircon growth at c. 3.0 Ga across the western portion
of the Akia Terrane. Phase equilibrium modelling of two-pyroxene metabasite enclaves indicate temperatures of
&gt;800 �C at 0.8 GPa in the stability field of garnet. Zircon Hf isotope data is also consistent with a model involving
protracted Mesoarchean magmatic growth with limited mantle addition during a prolonged period of high
temperatures in ... 

Geochemical features and genetic mechanism of deep-water source rocks in
the Senegal Basin, West Africa

On-Demand  

The Senegal Basin is a passive margin salt-bearing basin with potentially large volume of petroleum resources on the
west coast of Africa. Some deep-water fields with commercial value have been discovered since 2014, but
hydrocarbon sources and genetic mechanism are still unclear. This paper discussed the maturity of source rocks of
the basin through basin simulation, so as to get a better understanding of oil source correlation. Based on the analysis
of pyrolysis chromatography and TOC data of core samples taken from 11 wells, the source of organic matter was
analyzed, the model of Cenomanian Turonian marine sediment-organic facies was ... 

Students for Canada

Live  

Chemometrics application in assessing heavy oil reservoir fluid heterogeneity
in Southeastern Mexican heavy oil fields

Forty-seven heavy to extra-heavy oil samples from southeastern Mexican heavy oil fields with unknown source rocks
were analyzed by Fourier Transform Ion Cyclotron Resonance-Mass Spectrometry (FTICR-MS) and Gas
Chromatography-Mass Spectrometry (GC-MS) to delineate geochemical compositions and their genetic origins.
Chemometrics method was applied to elucidate geological factors controlling compositional variations in hydrocarbon
and non-hydrocarbon fractions, which included variable organic sources, biodegradation scales, maturity levels and oil
mixing. Effective parameters were identified for each of these geological factors and oils were grouped based on their
affinities on parameter cross plots and by Principle Component Analysis (PCA). Geochemical characterization of fluid
heterogeneity ... 
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The Canadian Well Identifier, not your Daddy's UWI

On-Demand  

It's 1965, and a new standard is being rolled out in the Canadian Petroleum industry. Designed by industry, for industry
and adopted as a standard by the Canadian Petroleum Association (CPA), it became known as the CPA UWI (unique
well identifier). In 1965, Lester B. Pearson is the Prime Minister of Canada and the most popular vehicle is the Ford
Mustang GT 350, which could be purchased for around $2500.00 and power steering was becoming a standard on all
vehicles. The big names in the energy section include Amoco, Gulf Canada, Dome Petroleum, HBOG, Canadian Pacific
Oil and Gas. Artifacts ... 

Accessing Potash Inflow Hazards

On-Demand  

This project uses computer modelling to understand the physics behind performing time-domain electromagnetics
(TEM) in a potash mine environment, specifically those in Saskatchewan, Canada. In addition, this project will analyze
in-mine TEM data taken in a geologically anomalously area for the purposes of detecting brine-layers in the carbonates
near mine.Click Here for the Full Abstract 

The Distribution and Origin of Hydrogen Sulphide in the Triassic Montney
Formation, British Columbia and Alberta

Live  On-Demand  

This study is investigating the sources of sulphur that contribute to the souring of Montney gas plays. The study is
using mineral separation techniques combined with sulphur and oxygen isotopic analyses of Triassic to Devonian
rocks to understand how hydrogen sulphide gas forms within Montney regional plays of Alberta and B.C.Click Here for
the Full Abstract 
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Some Insights on Induced Seismicity in the Duvernay East Shale Basin

On-Demand  

Vesta Energy has been operationally active in the Duvernay of the East Shale Basin since 2016. On Mar. 4, 2019, a 4.1
ML induced seismicity event occurred in the vicinity of Vesta's hydraulic fracture operations and it triggered a
concerted effort by Vesta to understand and successfully manage the induced seismicity of the Duvernay East Shale
Basin. This talk will provide an interim up-date of this ongoing effort and its key learnings so far.Click Here for the Full
Abstract 

Extracting maximum value from minimal acquisition: A microseismic case
study

We present the modelling, acquisition, processing, and results from a light-weight surface microseismic monitoring
array. We show that through careful planning, design and processing, it is possible to extract a high-quality
microseismic data set from minimal acquisition. This procedure can provide a model of how to optimize monitoring
budgets to deliver results for future projects.Click Here for the Full Abstract 

Evaluation of NAs distribution and sources within the water column in BML

On-Demand  

Understanding the sources and fates of Naphthenic acids (NAs) is an important component of oil sand tailings
reclamation. Syncrude has undertaken the first full scale reclamation of oil sands tailing using water capped tailing
technology via the commissioning of a pit lake, Base Mine Lake (BML). The end goal of BML is the establishment of a
self-sustaining ecosystem that naturally releases surface water to the Athabasca River. Accordingly, this study aimed
to investigate the potential source(s) of NAs in the water column of BML. Potential sources of NAs in the water
column of BML include the underlying fluid fine tailings ... 
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Using Compositional Simulations to Assess Huff-n-Puff (HnP) Performance
for a Duvernay Shale Well

Production from unconventional tight and shale oil reservoirs has become an economically viable option through
utilization of multi-fractured horizontal well technology. Unfortunately, with the natural depletion process, only a small
fraction of the original oil in place can be recovered and the majority of hydrocarbon in place remains within the
reservoir. Therefore, operating companies are seeking technologies to recover additional oil in place using different
recovery methods including gas injection techniques. In this work, the feasibility of a cyclic gas injection method for
potential implementation in a Duvernay shale well is studied. Laboratory experiments and petrophysical
measurements are used to ... 

The Steen River Impact Structure in NW Alberta: An Impact-Generated Skarn
Deposit

On-Demand  

Steen River is an ~25-km diameter complex impact structure in NW Alberta. The age of the impact event has been
recently revised to be Late Jurassic (141 +/- 4 Ma). At the time of impact an ~1.3 km sequence of Devonian
carbonates, shales and evaporates lay uncomformably over crystalline basement rocks. Drill core intersecting the
crater-fill deposits sampled an up to 164 m thick unit of polymict breccia, containing entrained fragments of shale and
limestone. Subsequent thermal and hydrothermal metamorphism of this unit resulted in partial to complete
decomposition of limestone. This process gave rise to an andradite + clinopyroxene ... 

Energy Advocacy Panel Discussion/Q&A

The moring presenters will all be live with an opportunity for you to ask quesitons and engage in conversation. 
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Predicting and Optimizing Fracture Growth Through the Integration of
Microseismic and Seismic Data.

Live  On-Demand  

With a statistically significant set of microseismic data from hydraulically stimulated wells a correlation can be
established between the microseismic estimate of stimulated rock volume (SRV) and well production. By correlating
various microseismic patterns to a porosity volume, a relationship between "porosity class" and the expected
microseismic response can be established. By analyzing how the microseismic cloud grows as a function of
cumulative proppant tonnage, hydraulic fracturing can be optimized by maximizing the likelihood of achieving the
desired microseismic response. Properly developing this workflow results in a data driven map that prescribes the
tonnage that optimizes a stages stimulation.Click Here ... 

Domain Master Data Management - What's in it for me?

Geoscience is a specialty area, with specialized applications that enable the geoscientists to produce great work. If we
are that great at doing the work without Master Data Management (MDM), then do we really need it? Would master
data management give us a competitive advantage or improve our company? Let's explore this and begin to create an
operational roadmap for MDM. The definitions of MDM, are likely different, depending on the functional area. Some
areas, like Accounting, have had the practice of MDM integrated into their business models for quite some time. It's a
part of their corporate data culture. ... 

Long-term accumulation of microbial methane in the Devonian Siljan impact
structure, Sweden

At the site of Siljan, in Sweden, a &gt;50 km diameter meteorite impact structure formed ~380 million years ago, and is
the largest impact structure in Europe. Previous well-known drilling attempts for deep natural gas are now renewed.
Analyses of mineral samples from newly drilled cored boreholes through the crater rim, and from downhole gas
samples, reveal widespread evidence for long-term gas accumulation in the crater structure. The methane-dominated
gas shows a dominantly microbial geochemical signature, with a minor thermogenic contribution. The isotopic
signatures of carbonate in the fractures corroborate this interpretation and speak in favor of in situ formation ... 
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Dipicolinic acid as a tracer for thermophilic endospores and hydrocarbon
seeps in deep water marine sediments

On-Demand  

Understanding the sediment biogeography of dormant marine thermophilic bacterial endospores (thermospores) has
the potential to assist locating and characterising working petroleum systems. The presence of thermospores in cold
ocean environments suggests that distribution occurs via hydrocarbon seepage from thermally active reservoirs. The
biomarker 2,6-pyridine dicarboxylic acid (dipicolinic acid or DPA) is specific to endospore-forming bacteria from the
phylum Firmicutes, and constitutes a significant percentage of endospore dry weight. DPA distribution was assessed
in surface sediment samples at 97 locations in the Eastern Gulf of Mexico and recent expeditions in Canadian waters
to the Scotian shelf and Laurentian channel provided both ... 

Upcycling Orphan Wells in Alberta: Repurposing Opportunities using a New
Evaluation System

On-Demand  

The goal of this study is to create a new evaluation system to rank orphan wells for potential reuse or "upcycling
opportunities." In Alberta, orphan wells are abandoned and no longer producing. They become the responsibility of the
Orphan Well Association (OWA) when a licence holder is no longer able to manage them effectively. The recent
economic downturn has resulted in the OWA reviewing thousands of well locations in Alberta and prioritizing their
efforts based on cost efficiency and public safety requirements. In addition to the repurposing of existing orphan wells,
a benefit to this study is its potential to ... 

Geochemical Tools for Monitoring Petroleum Hydrocarbon Sources and
Remediation in the Environment

Assessment and differentiation of the sources and fates of petroleum hydrocarbons and their residues in
environmental systems is critical to effective site management and remediation. However, such assessment can face
a number of challenges. In many systems the contributions of multiple sources, including potential natural sources of
the same compounds, to a site must be differentiated. Alternatively, confirming the occurrence and effectiveness of
biodegradation of petroleum during remediation can be challenging due to heterogeneous distributions, complex
mixtures and slow reaction rates. Compound Specific Radiocarbon Analysis uses the lack of significant radiocarbon
remaining in petroleum as a natural abundance tracer of ... 
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Calcareous Sand Scale Problem of Exploration Well BG-01, Belumai
Formation, Benggala Field

The combination of through tubing acidizing stimulation with mechanic ionisation as scale preventer could be an
effective way and reliable to prevent the well scale problem in calcareous sandstone. Carbonate chemical compound
(CaCO3) of Belumai sandstone is proven to be the cause of well scale problem. Through tubing acidizing stimulation
successfully reveals the well scale in each perforation zone of sand A, sand B, and sand D layers. Mechanic ionisation
Zn2+ (anode) as scale preventer could bind the CO32- ion. Therefore, calcium (Ca2+) that occurs as chemical reaction
would dissolve into produced formation water and scale deposits inside production tubing ... 

Seismic Characterization and Laboratory Analysis of Impact Structures

On-Demand  

Ultrasonic laboratory wave speed measurements were performed on shocked peak ring samples under confining
pressure. Waveforms recovered from the samples were problematic with noise saturation in early recording times and
low pressure as well as faint S-arrivals at later times. Here, a cross-correlation sweep workflow is presented as an
alternative to first-break picking for resolving faint P- and S-wave arrivals in high pressure laboratory tests. Click Here
for the Full Abstract 

Canadian Energy – Plan B
Includes extended Q&A after the presentation

Live  

Discussions regarding energy and the environment in Canada have become increasingly heated and divisive.&nbsp;
Canada, meanwhile, is failing to reduce greenhouse gas emissions despite policies and court decisions that have
caused significant damage to our world-leading energy industry.&nbsp; In his presentation &lsquo;Canadian Energy
&ndash; Plan B&rsquo;, Chris Slubicki will explore some of the serious unintended consequences of our current
regulatory environment and will outline a new path forward to economic prosperity, environmental sustainability and a
more cohesive Canada. Click Here for the Full Abstract 
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Quality Control of Microseismic Moment Tensors from Surface-Based
Acquisitions

Moment tensors from surface-based microseismic acquisitions are used to infer the dynamics of hydraulic fractures.
These data yield estimates of the orientations of fractures in the subsurface, fundamental relationships on how
hydraulic fractures relate to the seismicity they induce, and the orientations and dynamics of stress and strain. The
nature of microseismic surface acquisition in low signal-to-noise environments and has necessitated different
processing approaches to deliver moment tensors. We assess a couple of these approaches using synthetics and
observe a bias towards so-called "bedding-plane slip" mechanisms when following our implementation of an imaging
methodology. Using estimates of first-motion signed amplitudes ... 

Unanticipated risk generation to water capped tailings technology
precipitated by alum addition in Base Mine Lake

On-Demand  

A key metric for reclamation strategies involving water capped tailings technology (WCTT) success is the persistence
of an oxic layer within the water cap that can maintain macrofauna and facilitate biodegradation of organic
constituents such as naphthenic acids. Thus, a key goal in the Base Mine Lake (BML) research program was to identify
important processes affecting oxygen levels in early stage development, as well as those that may emerge over time.
Base Mine Lake (BML, Syncrude Canada, Mildred Lake mine, Fort McMurray AB Canada) was commissioned in
December of 2012 and consists of circa 40 m depth of fluid fine ... 

Sequence stratigraphic and sedimentological record of the McMurray and
Wabiskaw depositional systems, Lower Cretaceous, Athabasca Oil Sands
Area

Live  

The Lower Cretaceous McMurray-Wabiskaw stratigraphic interval in the Athabasca Oil Sands Region (AOSR) of
northeastern Alberta contains the world's largest bitumen. However, a comprehensive sequence stratigraphic model
that encapsulates stratigraphic relationships and distribution of depositional environments across the entirety of the
AOSR has been elusive. The McMurray Geology Consortium, a collaboration between researchers at the University of
Calgary, University of Alberta, and Simon Fraser University, as well as 5 industry sponsors has been working to produce
a unifying stratigraphic framework across approximately more than 60,000 km2. The McMurray-Wabiskaw interval is
within the Mannville Group, which is a 3rd-order sequence deposited ... 
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Stratigraphic continuity across the southern Canadian Cordilleran Foreland
Thrust and Fold Belt: Implications for tectonic models

On-Demand  

We briefly describe stratigraphic information accumulated during more than 100 years of geological investigations
within the southeastern Canadian Cordillera that strongly indicate that there is little chance that a major ribbon
continent suture is present within the Rockies, the Rocky Mountain Trench, or the adjacent Purcell, Selkirk or Cariboo
Mountains. This conclusion is based mainly on the observation that many details of Mesoproterozoic, Neoproterozoic
and Paleozoic stratigraphic successions can be confidently correlated throughout the region across, and around the
ends of, thrust faults and other structures.Click Here for the Full Abstract 

Multi-method dating of individual apatite and zircon grains: faster and less
expensive methods for detrital studies.

Live  On-Demand  

Geochronology and thermochronology are valuable tools for studying a wide range of geological problems, however,
current analytical workflows are costly and time consuming. We present new laser-ablation measurement methods for
U/Pb, fission-track (FT) and (U-Th-Sm)/He dating that allow 'double' and 'triple' dating of individual mineral grains. We
demonstrate the utility of these methods using two detrital case studies; double dating (U/Pb and fission-track)
sediments from a Triassic volcanic complex in southern BC and laser-ablation (U-Th-Sm)/He dating of modern sands
from the Wenatchee River, WA, USA. Dating results are consistent with underlying basement ages, demonstrating the
successful application of all three ... 

Application of cathodoluminescence to tracking metasomatism in intrusion-
related ore settings

On-Demand  

We present true colour CL images from a variety of intrusion-related ore settings to illustrate the power of this method
to trace fluid-rock interaction and progressive development of metasomatism.Click Here for the Full Abstract 
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Beyond Quantitative Interpretation: a Duvernay Case Study

Live  

The Duvernay Formation is a well-known resource play of Alberta, Canada. The key method for producing from this
unconventional shale is to hydraulically fracture the tight formation. The focus of this work is on seismically
estimation of brittleness variation within the reservoir.Quantitative interpretation was performed to estimate the elastic
properties from wireline logs and prestack seismic data. These elastic parameters where then used to estimate
geological properties such as porosity and facies (carbonate, organic rich and argileus shale) along with properties
governing the geomechanical behavior such as Poisson's Ratio and Young's modulus. Brittleness, this key factor for
stimulating unconventional reservoirs, ... 

What's Shaking in Induced Seismicity? Part 2
Session Chairs: Mehrdad Soltanzadeh and Paige Mamer

Room 13  Geophysics  

Session Chairs: Mehrdad Soltanzadeh and Paige Mamer 

Examination of Infill Drilling Effects on Midterm Well Productivity: A Montney
Case Study

On-Demand  

As fields are discovered, and subsequently developed, operators play with a variety of well spacing, landing depths and
frac designs. This study focuses on Montney development and examines the effect of adding additional wells to pad
locations. Three case studies are presented: one where the child wells negatively affect the parent wells, one where
there is no effect, and one where the parent wells are benefited by the child wells. The volume of the data and the
interpretation can lead to complication, but let's hope that it leads to conversation about how to better evaluate parent-
child interactions.Click Here for the ... 

The geophysics of the built environment
Session Chairs: Robert Ferguson and Mathew McDonald

Room 9  Geophysics  

Session Chairs: Robert Ferguson and Mathew McDonald 
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Structural Analysis of Fold Interference in the West-Central Glennie Domain,
Reindeer zone, Saskatchewan, Canada

On-Demand  

The Glennie domain is host to supracrustal and plutonic rocks that were affected by polyphase deformation resulting
in the development of complex fold interference structures. This study investigated fold interference patterns in
central Glennie using an updated regional structural dataset. The main goals were to identify interference patterns and
characterize major folding events. To do so, the area was split into thirteen structural domains, each representing a
structurally uniform, sub-cylindrical portion of the main (S1/S2) foliation. Poles to this foliation from each domain were
plotted on stereonets to evaluate fold geometry. F3 folds are upright, open, and trend SE-NW. F4 ... 

Microseismic part 2
Session Chairs: Jieyu Zhang and Barry Fish

Room 4  Geophysics  

Session Chairs: Jieyu Zhang and Barry Fish 

Distributed Acoustic Sensing the Red Line in Calgary: where is my train?

On-Demand  

Though we might expect GPS-tracking of commuter trains to be a matter of course, we find that due to the
heterogeneity of trains in commuter fleets like the City of Calgary LRT system means that most of the older trains are
not GPS equipped. We find also that of those that are, GPS positions are much more sparse than expected. As an
alternative (or perhaps as a companion) to GPS tracking, we demonstrate that the DAS intensity due to the passage of
trains in the Red Line is sufficient to provide position information for all trains on the system in ... 

Wastewater Disposal in the Montney Play Fairway of NE British Columbia

On-Demand  

As tight Montney gas and liquids production ramps up in northeastern British Columbia, operators have developed a
variety of strategies to deal with flowback and produced waters. Recycling frac flowback fluids reduces consumption
of potable surface and shallow groundwater, and also minimizes disposal volumes. Substantial deep disposal must
still take place, however, particularly when drilling and completion schedules do not allow timely re-use of available
flowback and produced fluids.Click Here for the Full Abstract 
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Emerging Opportunities and Methodologies
Session Chairs: Draga Talinga and Dennis Ellison 

Room 1  Geology  Geophysics  Petrophysics  Live  

Session Chairs: Draga Talinga and Dennis Ellison 

Taking Stock of Geology of Canadian Cordillera: A session in honor of Philip
S. Simony part 2
Session Chairs: Kevin Root and Margot McMechan

Room 2  Structures  Tectonics  

Session Chairs: Kevin Root and Margot McMechan 

Clastic Sedimentology
Session Chairs: Mark Caplan and Jon Noad

Room 3  Sedimentology  Live  

Session Chairs: Mark Caplan and Jon Noad 

Deep Groundwater Sourcing and Wastewater Disposal
Session Chairs: Brent Bowerman and Brad Hayes

Room 6  Groundwater  Social  

Session Chairs: Brent Bowerman and Brad Hayes 

Advances from regional to microscale: Geochemical, Geophysical and
Engineering Applications to Duvernay Formation Evaluation
Session Chairs: Gabriela Gonzalez Arismendi and Shona Clarke

Room 15  Energy Resources  Geochemistry  Geology  Geophysics  Petrophysics  Live  

Session Chairs: Gabriela Gonzalez and Arismendi Shona Clarke 
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A Stochastic Modelling Approach to Induced Seismicity Risk Mitigation

On-Demand  

Efforts to quantify induced-seismicity risk and to develop mitigation strategies are hampered by a dearth of numerical
schemes that can accommodate realistic Earth models while capturing the full spectrum of applicable physics. Here
we present a new approach to modelling induced seismicity, whereby the three principal models for induced seismicity
triggering mechanisms are accounted for, and uncertainties in input parameters are addressed stochastically to
provide a probabilistic assessment of induced seismicity risk.Click Here for the Full Abstract 

Structure Interpretation
Session Chairs: Ian Dawes and Bob Fuenning

Room 11  Structures  
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Design, construction, & early development of reclaimed wet landscapes in the
Alberta Oil Sands area part 2
Session Chairs: Carla Wytrykush and Jan Ciborowski
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Reservoir Engineering and Hydraulic Fracturing in Unconventional Plays
Session Chairs: Ali Ziarani and Robyn Swanson
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Advances in micro-analytical methods in the study of economic deposits
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Paleozoic facies relationships across central Kechika trough (NW Rocky
Mtns.) preclude possibility of cryptic Cretaceous suture or mega-fault

On-Demand  

The Kechika trough developed as an intracratonic basin near the western margin of Laurentia in Cambrian through
Devonian time. Attempts to account for anomalously shallow paleomagnetic inclinations observed in stratified rocks
farther west incorporate "ribbon continent" models, requiring the existence of a Cretaceous ocean-consuming suture
and/or continent-scale transcurrent dextral fault along the axis of the trough. However, Cambrian through Devonian
strata occur in continuous depositional sequences that show shallower/proximal to deeper water/distal to shallower/
proximal progressions from east to west. Distinctive Middle Cambrian maroon polymictic conglomerates of the
Roosevelt Formation are recognized in sections on the eastern and western sides of ... 

Geomechanical analysis and Discrete Hydraulic Fracture Simulations to
Improve Cardium Well Efficiency

On-Demand  

Within Obsidian's Crimson Field, production within the Cardium is typically either from primary production or
waterflood. Primary production has dominantly been through the drilling of horizontal producer wells. In the study area,
a pilot program of ~SHmax NE/SW parallel drilled producers with a row of inclined water injector wells between each
producer was being tested. The producers were completed through multi-stage hydraulic fracturing with almost well
parallel fracs generated to create an effective drain and limit early water breakthrough. Overall well performance in the
Cardium formation is strongly influenced by the complex interaction between geomechanics &amp; stresses, the
natural fracture ... 

XRF on thin sections tested on conventional and unconventional carbonates -
a review of results obtained using different tools and various device settings

Live  

A series of experiments has been performed on uncovered thin sections (THS) and on companion thin section stubs.
The results are promising for any rock based work on outcrop, cores or cuttings, helping analyze rock texture together
with rock and isotope composition.XRF measurements clearly depend on the settings of the acquisition device
including vacuum or no vacuum, voltage and current intensity. These settings are important when dealing with thin
sections because they affect the depth of interaction volume and may focus the beam into the supporting glass plate.
A results for a few XRF devices will be compared with a ... 
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Observations on Transgression, Regression and Sequence Stratigraphy in the
McMurray Formation, Athabasca Oil Sands Area

Live  On-Demand  

Most of the geological studies of the Lower Cretaceous McMurray Formation in the Athabasca Oil Sands Area have
focused on Middle/Upper McMurray channel-belt deposits which contain the majority of the bitumen resource. These
channel belts have eroded into the original pre-existing sediments which have not been adequately studied. This paper
identifies and describes some examples of these 'pre-existing' sediments, especially from the northern, basinward
limit of the Athabasca Area. The stratigraphy suggests a transgressive-regressive sequence resulting from a single 4th
order cycle of sea level rise and fall. A regional Transgressive Surface at the top of the Lower McMurray and ... 

Distributed Acoustic Sensing: Explanation of Signal Anomalously Responsive
to Traffic Noise

On-Demand  

Distributed acoustic sensing (DAS) measures the strain in optical fibres caused by incident acoustic energy. The City
of Calgary has DAS set up with fibre optics installed along its Light Rail Transit system. Train and car traffic produce
sufficient acoustic energy to strain the fibre, allowing general interpretations of speed and position of these vehicles to
be made. There exists a 300-metre length of fibre where road traffic causes anomalously high strains. This
investigation identifies the physical location of this portion of fibre and attributes the high amplitude response to a
meander in the fibre's path that moves it closer ... 

Event detection using a fast matched filter algorithm - An efficient way to deal
with big microseismic datasets

On-Demand  

Event detection is one of the time-consuming parts in microseismic processing. Different automated detection
algorithms have been proposed, such as the short time average over long time average (STA/LTA) and power spectral
density. However, these approaches are not convenient for big datasets. In this study, we introduce a fast matched
filter (MF) algorithm, which can solve the efficiency challenge problem for these detectors. The proposed MF is built
based on the fast normalized cross-correlation (NCC). This method detects events based on their similarity with
template events by comparing the NCC coefficients with a user-defined threshold. We implemented the MF algorithm
... 
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Isotopic composition of gases from the Unconventional Duvernay Formation

Live  

The Duvernay Formation is one of the most prolific bituminous rock in the Upper Devonian Alberta Basin. This type II
source rock exhibits a distinctive maturity trend across the region, with total organic carbon values of up to 6 % and
the potential to produce a total of 2.17 trillion m3 of marketable gas (Adams et al., 2013; Lyster et al., 2017). Emerging
prospecting technology and a more detailed resources assessment and re-evaluation of the Duvernay Fm., in both the
northwest and eastern sections, have led to a better understanding of this unconventional oil and gas play. In addition
to ... 

Long-lived deformation recorded along the Precambrian Thelon and Judge
Sissons faults, northeast Thelon Basin, Nunavut

On-Demand  

The Thelon and Judge Sissons faults of south-central Nunavut are well-preserved, long-lived dextral transcurrent fault
zones with complex reactivation and fluid flow histories. Three deformation events characterize these faults beginning
with the ca. 1830 Ma to ca. 1760 Ma initial fault development, followed by a ca. 1760 Ma to ca. 1750 Ma epithermal
veining event, and a ca. 1600 to ca. 1300 Ma late reactivation event(s). The late reactivation event(s) formed irregular,
non-cohesive crackle to mosaic breccias and gouges, which became the primary pathways for hydrothermal fluid
movement related to uranium mineralization. Click Here for the Full Abstract 

Disposal of Oil and Gas Waste Fluids: Trends of the Past, Present and Furure -
It's all About the Rocks

On-Demand  

Historic disposal trends in Western Canada will be presented with changes due to resource play development
highlighted. Good quality disposal formations will be described and a summary of the best disposal formations in
Western Canada presented. Future disposal challenges due to pending LNG export requirements, and related
significant increases in drilling activity and natural gas productive capacity by 2025, will be discussed.Click Here for
the Full Abstract 
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Empirical and Numerical Investigation of the Effects of Hydraulic Fracturing
Operational Factors on Triggering Induced Seismicity in Northeastern British
Columbia

On-Demand  

Amongst the different factors influencing induced seismicity, operational factors such as injection volume and rate are
of interest because they can be controlled in contrast to other factors such as the effect of geology. In this project, we
investigate the association of hydraulic fracturing injection volume and rate to induced seismicity in Montney in north
eastern British Columbia and explore where each parameter plays a more important role in triggering seismicity.Click
Here for the Full Abstract 

Detection of Rare Earth Element (REE)-bearing minerals in bedrock and
surficial sediments down-ice from the Strange Lake deposit, Nunatsiavut,
Labrador, by MLA-SEM

On-Demand  

Ore samples from the Strange Lake REE deposit and down-ice till samples were examined by MLA-SEM and
quantitative mineralogies were defined. The technique offers a cos-effective method for mineral explorations Click
Here for the Full Abstract 

Hydrological and Hydrogeological Performance of Constructed Hummocks at
a Reclaimed Composite Tailings Deposit

Following oil sands mining, reconstructed landscapes comprised of composite tailings must be capped and designed
to sustain reclamation vegetation and yield water of adequate quality and quantity. Hummocks are local to
intermediate-scale constructed landforms that create topographic relief in tailings deposits and provide multiple
performance functions. To evaluate how a range of hummock designs influence the landscape's hydrological
performance, long-term field data were paired with numerical modelling. Water and solute exchange between
hummocks and the surrounding landscape primarily occurs through shallow groundwater flow. Hummock
characteristics that influence groundwater flow and associated solute patterns include their position relative to the
larger-scale ... 
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Scoping Analysis of the Basal Belly River Formation for Water Supply, in the
East Duvernay Play Area, Alberta

On-Demand  

The basal Belly River Formation in the Area southeast of the City of Red Deer, Alberta is a saline (6000 ppm TDS to 10
000 ppm TDS), underpressured, confined aquifer. This reservoir is a sandstone that had a thickness of about 22 m, a
porosity of 24% and a permeability of around 30 mD. However, the permeability was quite variable and ranged from 7
mD to 300 mD. A water supply model was developed at a scoping level, that was based on five 8-well production
blocks (40 wells total) with each block spaced 4 townships (38.6 km) from the others. ... 

Investigating Possible Causative Mechanisms for the Largest Hydraulic
Fracturing Induced Earthquake in Canada

On-Demand  

The Mw 4.6 earthquake that occurred on 17 August 2015 northwest of Fort St. John, British Columbia, is considered
the largest hydraulic fracturing-induced event in Canada. In this study, we have detected and estimated source
parameters of more than 300 events proximal to the mainshock. Our results show that this Mw 4.6 earthquake
occurred on a pre-existing fault with a stress drop value of ~35 MPa. Finite-element 3D poroelastic simulations
indicate that the elastic stress perturbation caused by rock matrix deformation alone may not be sufficient to trigger
the Mw 4.6 earthquake. A pore pressure increase associated with the migration ... 

Rapid Discrimination of Potash Mineralization Using Crossplots - Case
Histories

On-Demand  

A crossplot method is proposed that helps to discriminate between commercial and non- commercial potash ores.
Termed the Potash Identification, or PID, plot, it utilizes natural gamma ray and neutron log responses as recorded in
conventional exploration wells or core-holes.Case histories of the use of PID crossplot in the evaporite basins of
Michigan, Nova Scotia, Saskatchewan, and SE New Mexico are described.Click Here for the Full Abstract 
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3D printing of rock analogs in sand: a tool for design and repeatable testing of
geomechanical and transport properties

Live  On-Demand  

Natural rocks can be heterogeneous due to complex diagenetic processes that affect mineralogy and pore
architecture. Correlation of geomechanical and transport properties of rocks in three dimensions can lead to large
variances in data when tested experimentally. 3D-printed rock analogs made from sand is a promising alternative for
experimental testing that can be used to calibrate different variables during geotechnical testing. While 3D-printed
sand is a homogeneous material, the parameters for creating grain packing, porosity and pore infill can be tuned to
mimic specific geomechanical and transport properties. We present how the density of rock analogs can be increased
through ... 

Geology of the southern Kicking Horse Rim Cambrian carbonate platform
edge, southern Canadian Rocky Mountains - structural and tectonic
implications

On-Demand  

Stratigraphy and structure of the Cambrian platform edge along southern Kicking Horse Rim (KHR) show that the
change from platformal to basinal strata occurs at slightly different places for differnt carbonate units above the KHR.
Structural analysis shows that: 1. the southward disappearance of the Cambrian platform at surface is due to
underlying structure and not the result of stratigraphic thinning; 2. a single thrust fault with a prominent hangingwall
ramp through the entire Cambrian platformal succession initially carried the KHR strata northeastward to form an
east-facing monocline; 3) in the north this fault continued to climb up section through ... 

An overview of Structural Styles and Hydrocarbon Potential, Sulaiman
Foldbelt, Pakistan

On-Demand  

This research encompasses the study of structural styles and evaluation of the hydrocarbon potential of Sulaiaman
Fold belt (SFB), Pakistan. Structural Styles in the north-eastern part of the Sulaiman fold belt are trending North-South
and perpendicular to tectonic transport and stress direction and the base of the structures gradually dipping Eastward
beneath the deformation frontal part in Eastern Sulaiman Fold Belt.However, in southwest it changes its orientation to
an east west trend in Sulaiman Lobewith gentle dips and resembling with the dominos structural styles.The Sulaiman
Range is approximately 300 km long in the north-south strike direction. The Sulaiman Fold Belt ... 
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Crosscorrelation to Velocity Calibration: Automated detection of perforation
signals and multi-stage velocity model inversion in microseismic monitoring

On-Demand  

Using different datasets, we showcase an automated workflow for identfying perforation (perf) shots and
subsequently inverting to calibrate Velocity Models (VMs) using Particle Swarm Optimization (PSO) in order to
efficiently and accurately locate microseismic events. First, we show that perf signals can be discriminated from other
triggers using crosscorrelation (CC) methods and hodogram analysis. Next, we use these identified perfs and group
them along sections of the well to construct well-constrained VMs based on quantitative and objective attributes. With
an example dataset, we demonstrate an automated approach that allows a threefold improvement (two days) in
elapsed processing time when compared ... 

Facies Asymmetry in a Highstand Symmetrical Delta, Viking Formation,
Crossfield Area, Alberta, Canada

Live  On-Demand  

The Lower Cretaceous Viking Formation produces hydrocarbons from shallow-marine deltaic sandstones in the
Crossfield area (Townships 24-31 and Ranges 28W4 to 4W5). Integrated sedimentological and ichnological data from
54 cored wells and the analysis of 1415 geophysical well logs yielded a detailed sequence stratigraphic framework.
The Viking Formation comprises four discrete depositional sequences. The highstand system tract of Sequence 3
constitutes the main reservoir interval in the study area, comprising stacked shallow-marine successions that record
progradation of a mixed-process (wave-dominated, river-influenced) delta. Facies mapping reveals significant along-
strike variations as a function of the relative importance of fluvial energy, fairweather waves, ... 

Early Development and Controls on Aquatic and Semiaquatic Invertebrate
Community Composition in the Sandhill Constructed Watershed, Alberta,
Canada)

On-Demand  

Syncrude's Sandhill constructed watershed consists of peat-covered 'wetland' and (LFH)-covered uplands. Aquatic,
semiterrestrial and terrestrial invertebrates were sampled annually in its first 3 years. Pools quickly acquired insects
typical of local marshes. Noninsects (snails, leeches, amphipods) were absent in year 1. Snails were frequent by year 3
but few amphipods and no leeches were collected. Conductivity increased annually. Relative abundances but not
richness changed among years. Invertebrate data were ordinated against conductivity to derive a 'salinity-tolerance'
index. In 2015, index scores were variable but consistently high at sites with conductivity Click Here for the Full
Abstract 
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What's Shakin'? The Assessment of Vibrations in an Urban Environment.

On-Demand  

Vibrations in urban environments come from many sources; traffic, construction activities, and blasting. The human
response to these vibrations is often ambiguous and are often measured by the impact to items in households or an
individual (ie. shaking glass of water or dishes, cracks in walls or foundations). We use multiple 3-component
geophones and accelerometers in multiple rooms in a building to assess peak particle velocity (ppv) and analyze the
dataset to determine how vibration from an seismic source changes in a building. Results of the surveys suggest
solutions and preventative measures to reduce vibration to acceptable levels. Click Here ... 

Unraveling production trends in the Permian Basin: how can this knowledge
be used to extend the edge of the Duvernay play?

Live  On-Demand  

With 10 years of heightened horizontal development in the Midland Basin, oil production has grown from 220 Mbbl/d
to 1,750 Mbbl/d. Despite the massive increase in volumes and development of the most promising acreage, the
Midland Basin is still capable of delivering excellent results - Howard County being a key example and the focus of this
study. With results in central and eastern Howard surprising to the upside, we retooled our geologic interpretation to
assess how reservoir quality changes across the county might be influencing those results. We used our database of
cleaned log data to interpret the changing depositional ... 

Identifying Relationship Between Water Flowback and Hydrocarbon
Productivity Using Data-Driven Analytics

On-Demand  

Understanding the relationship between hydrocarbon productivity and water flowback is critical to enhance
productivity performance of the wells completed in shale gas and tight oil reservoirs. However, it is not fully
understood due to complex flow mechanisms and interactions between several reservoir and operational
parameters.Therefore, the objective of this research is to utilize data mining as an alternative technique to understand
the relationship between water flowback and hydrocarbon productivity in terms of midterm (3-5) years cumulative
hydrocarbon production.Click Here for the Full Abstract 
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A Stranded Nation
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Click Here for the Full Abstract 

Black oil window rocks from the Devonian Duvernay Formation: Insights from
fabric and organic matter analyses using FIB-SEM and other unconventional
techniques

Live  On-Demand  

In this study, we investigated pore-networks, organic matter and mineral fabric at various scales to better understand
the relationship of oil-generation, storage, pore development and mineral interaction during diagenesis. Petrographic
and Scanning Electron Microscopy (SEM) of Duvernay archive core samples from the northern basin shows significant
confined and expulsed black oil, while the Focused Ion Beam (FIB)-milled samples provided high resolution details of
bitumen and clay fabric. Click Here for the Full Abstract 

The Early Paleozoic Windermere High, southern Canadian Cordillera:
Implications for the continuity of the Lower Paleozoic tectonostratigraphic
succession and for Early Paleozoic Tectonics

On-Demand  

Uppermost Neoproterozoic and Lower Paleozoic strata can be confidently correlated from wells in the Plains, through
outcrops in the Rockies, and across the Purcell Mountains to the Selkirk Mountains. These strata in the eastern Purcell
Mountains and western Rocky Mountains in SE British Columbia at approximately 50 degrees 30' N latitude are
anomalously thin compared to strata to the east and west, and locally absent, due to the presence of a paleo-high
called the Windermere High. The Windermere High and other Early Paleozoic paleo-highs such as the Dogtooth High
and the Kinbasket High are interpreted to have developed during Early ... 
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Use and evaluation of EM surveys for anthropogenic salinity assessments

On-Demand  

A presentation regarding the use of electromagnetic (EM) surveys for the evaluation of salt impacts derived from
human activity. Our group in Edmonton has used hundreds of EM surveys to evaluate produced water spill sites, deep
well injection sites, and road salt storage yards. In general, these surveys are highly effective, but there are cases
where the results can be mis-leading due to the specific distribution of salts in the subsurface. Click Here for the Full
Abstract 

Fast, high resolution mapping of fine-scale trace element distribution in pyrite
and marcasite by LA-ICP-MS with the Aerosol Rapid Introduction System
(ARIS)

On-Demand  

In economic geology, quadrupole (Q)-LA-ICP-MS has proven particularly useful in documenting the behavior of
elements that rarely form their own minerals. Although multi-element mapping by Q-LA-ICP-MS is rapidly advancing,
there remains a fundamental compromise between spatial resolution, detection limit, and experiment duration. To
address this limitation, we trialed the Aerosol Rapid Introduction System (ARIS) high-speed transfer tubing system with
novel operating conditions to map minor and trace element distribution in pyrite and marcasite. In this study, ablation
was conducted with a 5 �m beam aperture, a repetition rate to 50 Hz, and a continuous stage scan speed of 40 �m
... 

Mid-latitude Western Australia and Shark Bay: modern climatic and enviro-
depositional analogs for the Triassic Montney and Charlie Lake formations of
the WCSB

Live  On-Demand  

Western Australia and Shark Bay provide useful climatic and enviro-depositional analogs for aspects of Triassic
Montney and Charlie Lake fms of the WCSBClick Here for the Full Abstract 
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A comparison of plant communities at the reclaimed Sandhill Wetland to
natural Albertan peatlands and marshes

On-Demand  

Wetland reclamation efforts in the Athabasca Oil Sands Region seek to restore ecosystem services previously
provided by wetlands that were lost consequent of oil sands mining development in northern Alberta, Canada. In this
study, we characterize plant community composition, porewater chemistry patterns, and physical characteristics of
soil across a gradient of water table position at the reclaimed Sandhill Wetland constructed on the Syncrude Canada
Ltd. mineral surface lease. Further, we compare observations at the reclamation site to 12 mature reference wetlands
(10 fens and 2 marshes) to evaluate the type of wetland to which the Sandhill Wetland is most analogous ... 

Emerging Cretaceous Oil and Gas Play, Alberta, Canada. Controls on
Productivity

Live  On-Demand  

The emerging play in the Lower Cretaceous Clearwater and Spirit River Formations play in central Alberta, Canada
continues to draw attention and capital based on early production results, it's competitiveness and perceived
scalability. Here we integrate the subsurface information, drilling and early production data to create a subsurface
picture to understand and evaluate exploration opportunitiesClick Here for the Full Abstract 

Numerical Investigation of Microseismicity Using Bonded Particle Method

On-Demand  

In seismology, numerous small aftershocks can be triggered locally and at a considerable distance by a relatively large
earthquake. This is true for microseismicity at the micro-scale too. Here we investigate the dynamic triggering of a
microseismic event and its induced stress change to promote a more effective treatment method for production
purposes, as well as suggest a mitigation method by advancing or delaying induced seismicity for safety purposes.
The semi-analytical and numerical simulations of a microseismic source are presented, followed by a geomechanical
modelling of compressive tests for investigating the dynamic and static triggering of microseismicity.Click Here for
the ... 
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To decluster or not to decluster? Implications for seismic hazard analysis in
induced seismicity

On-Demand  

We investigate if separating mainshocks and aftershocks using a temporal declustering approach leads to more
accurate hazard assessments, particularly for large magnitude events. We apply a simulation method based on the
Epistemic-Type Aftershock Sequence (ETAS) to generate mainshock (declustered) and complete (non-declustered)
synthetic earthquake catalogs. The mainshocks follow a Poissonian distribution. The ETAS model ensures the
aftershocks are both non-Poissonian and strongly non-stationary. When the b-value of the mainshock catalog is
considerably smaller than the b-value of the complete catalog, declustering leads to more accurate estimates of the b-
value for the largest magnitude events. Thus, declustering is only recommended in ... 

Investigating the Effect of Pressure Partitioning on Induced Seismicity in the
Montney Formation

On-Demand  

A 4.5 ML earthquake occurred in November 2018, close to the city of Fort St. John, British Columbia during hydraulic
fracturing within the Lower Montney Formation in Septimus field. Analysis of the DFIT (Diagnostic Fracture Injection
Testing) data in the Septimus field suggests that a major fault may act locally as a stress barrier causing ~4 MPa
difference in minimum horizontal stress gradient across the fault. Also, several pressure segments and overpressured
regions (15 kPa/m) can be seen within the study area (Figure 1). The objective of this project is to investigate the pore
pressure partitioning in the reservoir. We ... 

Climate Change, Carbon Politics and the Future of Fossil Fuels
Q&A period included at the end of the presentation

Live  

Climate change and Canadian carbon politics are shaping the future of the fossil fuel industries in ways not imagined
earlier this century. The presentation is an overview of the global demand for fossil fuels for the next 20 years,
Canada's role as the world's fifth largest oil and gas producing on a barrel of oil equivalent basis, and how the climate
change issue and domestic "carbon politics" are changing the future of Canada's largest resources industry and
second largest industry on a GDP basis. Click Here for the Full Abstract 
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The seismology of active transportation

On-Demand  

Seismic surface waves are generated by all modes of transportation on the ground surface. We focus on
characterising the seismic signature of walking pedestrians, bicycles and jumping targets. Two field tests were
performed on the University of Calgary campus to examine the applications of passive seismic monitoring in urban
areas. Time-dependent frequency analysis of seismograms produced by different modes of active transportation are
examined. The velocity of a pedestrian, 7�2 km/hr, and a slow-moving bicycle, 5�1 km/hr, are estimated using the
peak power of signals at neighboring geophones. We apply footstep detection algorithms to synthetic data and other
modes of ... 

Managing Casing Deformation Risk in the Duvernay Formation (Kaybob,
Alberta)

Live  

Ovintiv undertakes a thorough risk-management approach towards understanding and managing the potential risk
associated with casing deformation occurrences within the Duvernay Formation. In the South Simonette part of its
Duvernay acreage, Ovintiv has drilled and completed over 50 Duvernay horizontal wells. Of those wells, some had
confirmed occurrences of casing deformation with varying severities. Once investigated and characterized, it was
determined that localized bedding plane slip events were the primary causal mechanism responsible for the observed
deformations. To mitigate future occurrences, Ovintiv has trialed several well designs, made changes to lateral targets,
utilized advanced plug and milling technologies as well ... 

Nature and Origin of the Systematic Stacking Pattern of Matrix-Rich and
Associated Matrix-Poor Strata in Two Tectonically Different Deep-Marine
Turbidite Systems.

Live  

Exceptional exposure of matrix-rich and associated matrix-poor sandstones in the Neoproterozoic Windermere
turbidite system (BC, Canada) and the Ordovician Cloridorme Formation (QC, Canada) provide an unparalleled
opportunity to document both lateral and vertical changes in lithology. In both study areas, these strata form a
horizontal depositional continuum consisting of matrix-poor sandstone to muddy sandstone to bipartite bed and then
sandy mudstone over a distance of a few to several 100s m. Vertically, similar facies preferentially overlie one another
and form packages 2-9 beds thick. Additionally, within an individual package, beds transition to more distal facies and
ultimately pinch out at ... 
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Injection-induced Seismic Hazard in Fox Creek Alberta

On-Demand  

A fault or fracture reactivates when the critical shear stress on the discontinuity plane exceeds the Coulomb criterion,
causing slippage to occur. Slip constitutes an environmental and potential risk issue if induced seismic events are
large enough to damage subsurface or surface infrastructure. Assessing stress state, pore pressure and fault/fracture
parameters as major input data for fault stability analysis is fraught because of a broad range of uncertainties. This
paper applies a Monte Carlo probability assessment to estimate the potential slip tendency in a case study of Fox
Creek, Alberta, Canada, involving seismic events induced by hydraulic fracturing (HF).Click Here ... 

Direct probabilistic inversion of seismic AVO data for reservoir
characterization in the presence of thin beds and elastically ambiguous facies

Live  On-Demand  

Within the discipline of seismic reservoir characterization, there is an ever-present ambition to improve the accuracy
and detail in the analysis of the seismic data. At the same time, reservoir related decision-making and risk analysis
also requires an increasingly degree of assessment of the uncertainties associated with any interpretations and
statements based on the seismic data. Bayesian inference solutions provide a framework where these issues can be
addressed. However, in its standard formulation and given the size of typical seismic volumes it might result
computationally expensive. In this study we show how, under reasonable assumptions, a high dimensional Bayesian
inference ... 

Establishment of peat-forming vegetation: A Comparison of two constructed
wetlands for oil sands mine reclamation in Alberta

On-Demand  

Two recent capstone projects provide valuable insight into design, approach, and potential for reclamation strategies
to integrate peat-forming wetlands; Syncrude's Sandhill Wetland and Suncor's Nikanotee Fen. In this study, we
compare species introduction approaches and hydrologic conditions between the two sites over time to detect
commonalities and determine the most effective strategies to establish peat-forming plants in reclaimed wetlands. A
key similarity across sites was the dominance of Carex aquatilis, which spread from areas of introduction and
developed dense stands. Differences in plant communities across sites were attributed to water level gradients and
targeted species introduction approaches. Despite the challenges ... 
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The Guinness Book of Sedimentology: your guide to the world's largest EVER
sedimentary features

Live  On-Demand  

This talk showcases the world's largest EVER sedimentary structures and bedforms, tracked down from throughout
Earth's history. It also examines preservation potential and the relation between extreme structures and
supercontinent cycles, plate tectonic setting, global sea level and temperature curves.Click Here for the Full Abstract 

Clean Hydrogen Production (ONLY!) From Heavy Oil Reservoirs

Live  On-Demand  

Proton Technologies is a future looking, clean energy company determined to revive the current energy industry while
simultaneously unlocking the clean hydrogen economy. Proton was established in 2016 to commercialize its unique
patented technology producing hydrogen from oil reservoirs at a fraction of the cost of competitors with no carbon
emissions.Click Here for the Full Abstract 

Geologist, work with your geomodeller to ensure your sedimentological
interpretation is properly taken into account in the geomodel

Live  

A geomodel was built correctly when the whole asset team recognizes its understanding of the reservoir in the
geomodel. This presentation summarizes how geological, and more specifically sedimentological, ideas should
constrain the decisions made about many steps of the geomodelling workflow. Aimed at geologists and beginners in
geomodelling, this presentation is meant as a way to trigger discussions and better communication in asset
teams.Click Here for the Full Abstract 
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Planar stratification: Flat as a pancake and not a ripple in sight

Planar stratification is ubiquitous in fine-grained sedimentary systems, particularly in modern and ancient shallow- and
deep-marine settings, and is a common component in economically important deposits like the Horn River Group,
Bakken and Montney formations. Here we describe the micro-textural attributes of planar-laminated mudrocks in the
shallow-marine Upper Cretaceous Puskwaskau Formation and the deep-marine Neoproterozoic Windemere
Supergroup. In both successions, planar laminae consist of sub-millimeter-scale alternations of sharply bounded silt-
and clay-rich layers, in which the clay-rich layers are composed of poorly-sorted fine-grained sediment, and the silt-rich
layers are moderately- to well-sorted, and comparatively coarser grained. We interpret the origin ... 
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