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President

It is indeed a privilege and honor to have been selected to lead such a special group as the
CSEG. The CSEG has a long and valued history of contribution to the Canadian energy
industry, and | am proud to be a member and a volunteer of this great organization. As the 2021
President of the Canadian Society of Geophysicists (CSEG), and now Past President, | want to
thank all of you for the support you've given the society over the years and your ongoing
support in working together to promote the science of geophysics. Even though there are still
challenging times ahead, there remains a need for geophysicists and because of this, the CSEG
will continue to serve its members. As we look ahead, our strategic direction in 2022 set forth by
the 2021 Board will start to be implemented. The three main objectives are 1) Strategic Focus,
2) Member Centricity, 3) Operational Agility.

I am happy we were able to restart hosting in-person CSEG events. The enthusiasm and
energy at both the CSEG Symposium and the Doodlespiel in Banff were infused with a lot of
optimism and near euphoria of re-connecting with long lost contacts and the initially awkward
moments of speaking to and seeing people in person. While the past 2 years have been a
difficult one for many of our members, both individual and corporate, and you may have been
personally affected by the ongoing COVID-19 pandemic restrictions or dealing with the sickness
of family or friends, | would like to focus on the positive change we have started to implement
within the CSEG as we work on our new strategic pillars.

Our Strategic Focus initiative will include evaluating our existing programs and determining what
works, what needs an overhaul and what new value propositions can be defined to expand
membership across Canada. We are also working to expand collaboration with partner societies
and have signed an updated GeoConvention Partnership agreement to further continue our
collaboration with the CSPG and CWLS. We participated in the Williston Basin Conference in
Regina in May and hope to further expand collaboration across Canada. We have initiated a
new collaboration with Canadian Heavy Qil Association (CHOA) and will be hosting a joint
Symposium in November, so please stay tuned for more information on this new technical
event. We have also kicked off some of our new technical subgroups and | was excited to see
the first upcoming technical talks from the Engineering Geophysics and Energy Diversification
groups. Additional exciting groups have been formed to expand our offerings to represent all
aspects of what we work on as geophysicists. Please get involved and if you are not seeing
what interests you and bring new ideas forward as we are expanding our offerings.

Another area we identified that required an increased focus was on our members — the Member
Centricity pillar. We want to focus on our members by providing the right kind of educational and
social events at the right price, staying focused on what matters to members, and developing
member experiences that constantly evolve, improve and add value. It is our goal to transform
the CSEG culture to encourage learning and collaboration and to offer both virtual and in-person
events that our members want. The CSEG Symposium was offered both as in person and
hybrid to provide flexibility for attendees and provide options for those members that are not
located in Alberta. We are very focused on providing a very affordable membership and should
anyone need financial assistance to become a CSEG member or attend technical education
events we have options to apply for CSEG Foundation funding, including travel grants. The
CSEG Foundation is planning to restart the Outreach Program that has been very popular in the
past and the Earth Science for Society exhibition will resume in November with save-the-date
for November 27-29th, 2022. Bring your kids or grandkids, or your neighbours’ kids and get
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them interested in geoscience from a young age! The CSEG Foundation also supported the
Distinguished Lecture tour across Canada again this year and | hope you caught this great talk
on geological storage of carbon and the role of geophysics. If you feel that we are not reflecting
what YOU want as a member or corporate member, please reach out as we want to hear from
you and work with you on what is important to all future, current and past members. | would like
to remind you all to encourage your underemployed, student, or retired friends and colleagues
that we have lower fees or no fees to support their memberships, as we know the past year(s)
have been challenging for them as well. No one should be prohibited from being a CSEG
member due to economic reasons. Please call us at (403) 262-0015 or by email to
Jimra@cseg.ca or Alyssa.middleton@cseg.ca to discuss. Toward this end, | would like to
challenge each of you to invite our young geophysicists, geologists, petrophysicists, and
engineers to join the society and encourage them to become actively involved and participate in
all that the CSEG has to offer. We have great offerings to anyone interested in geoscience, and
engineers can find value and discounts in attending GeoConvention, Symposiums, courses and
our many social events and much more.

For the Operational Agility pillar, we have taken the relatively quiet time of the past year to start
working on operational efficiencies that will make our interaction with members and volunteers
more efficient. We are in the process of final beta-testing of the new CSEG website that will
allow for timely updates at a fraction of the cost. You will find the registration process
streamlined for events and the membership renewal will be on a continuous basis year-round
and gives you the option for autorenewal, so you don’t forget to renew, like | usually do. This will
be rolled out in the coming months as we test and ensure it is fully functional. We have closed
the CSEG physical office as the lease was up and it was an expensive space with little usage,
especially in the past 2 years. Our staff Jim Racette and Alyssa Middleton have switched as of
May 2022 to home office locations to allow them to balance work and life better and focus on
adding value to the interactions with our members. We have space available for booking in-
person meetings as needed, so contact them to book downtown meeting space for your
committee meetings and the CSEG Zoom license is available to book for your virtual or hybrid
meetings as needed. | invite all of you to share your thoughts of the CSEG'’s strategic direction
and contribute where you can add value. | would like to personally thank all the volunteers who
tirelessly contribute their time to the endeavors of the CSEG. Without them, the society would
not exist. | have volunteered in the past on many of the committees the CSEG supports, and the
enthusiasm and drive of our volunteers astounds me. As a part of our gratitude, we are hosting
a very overdue in-person volunteer appreciation during GeoConvention, and | look forward to
seeing you all there.

NANNA ELIUK

BOARD OF DIRECTORS

PRESIDENT
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Vice President

2021 was a year that kicked off a lot of new initiatives at the CSEG based on an initial Board of
Director’s strategy session in June. As it had been a while since the Board strategy had been
re-assessed and evaluated, the outcome of the session proved to be fruitful with a number of
clear directions in sight. Primary to the session was the decision continue to go virtual with the
CSEG office as well as a mandate to increase the Society’s digital capabilities. With that, a new
CSEG website, member registration system and online digital filing capability was undertaken.
In addition to the member centric initiatives, it was recognized that in order to maintain and
increase the current membership there was a need to expand the CSEG education offerings to
include new energy content in addition to the historical oil and gas technical luncheons,
symposium’s and conventions. Furthermore, to enhance this content and membership
expansion, it was recognized that events and offerings should expand across Canada as well.
By year end 2021 Nanna Eliuk, CSEG 2021 President, and the education group led by Andy
Williams, have successfully initiated three new education sub-groups based on this concept. In
addition, separate collaborations with both the Williston Basin Energy Associations and
Canadian Heavy Oil Association have been undertaken to showcase geophysical expertise at
inaugural joint conventions for 2022. Well done all and looking forward to continuing this
success with another committed group of CSEG volunteers into 2022 and beyond.

KATHLEEN DOREY

BOARD OF DIRECTORS
VICE PRESIDENT
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Finance

2021 marked the first full year of the COVID-19 pandemic. Although many of the regular CSEG
educational and social events were cancelled due to government-implemented restrictions,
virtual platforms such as Zoom provided new opportunities for revenue with lower overhead.

In recognition of the financial burden because of the restrictions, the government introduced or
continued to provide, salary and rent subsidies, as well as business grants through loans with a
50% expected payback. To further reduce the CSEG operational costs, the process of being
released from the downtown Calgary office lease and moving all employees to a remote working
model continued; to be completed early 2022.

The largest contributors to revenue came from subsidies and interest earned (~$58K), annual
membership dues (~$36K), and a 100% virtual GeoConvention ($33K). Virtual luncheons/
webinars added to the revenue without significant expense. The cancelling of Symposium and
Doodletrain resulted in ~$30K less revenue in 2021.

The largest expenses were administrative (~$133K) and communications, such as the recorder
and DMC (~$19K).

Figure 1 shows the CSEG's revenue, expenses, and net income for the last 20 years, and the
budgeted amounts for 2022. From this image, economic up and downturns in the oil and gas
industry have had a more significant impact on the CSEG’s net income than COVID-19.

Even with a projected deficit for the third year in a row, the CSEG continues to have a healthy Net
Equity (Figure 2).

The relative breakdown of budgeted versus actual revenue and expenses for the key financial
categories/ events can be seen in Figures 3 and 4.

Figure 1: Revenue, Expense and Net income for 2002 to 2022 (budgeted)
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Net Equity 2006 - 2021
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Figure 2: Net equity from 2006 to 2021
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Figure 3: 2021 Revenue distribution of key categories. Budgeted (inner pie chart). Actual (outer pie chart).
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Figure 4: 2021 Expenses distribution of key categories. Budgeted (inner pie chart). Actual (outer pie chart).

LONA GREGORY

BOARD OF DIRECTORS
DIRECTOR OF FINANCE

JOHN FERNANDO

BOARD OF DIRECTORS
ASSISTANT DIRECTOR OF FINANCE
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CSEG Education Services

= Current and Outgoing Director — Andy Williams, ajw.geosciences@gmail.com

= Associate and Incoming Director — David Emery, emery.calgary@gmail.com

* |ncoming Associate Director — Doug Clark, d_w_clark@yahoo.com

Mission: The purpose of the CSEG EDUCATION SERVICES is to promote the development of
geophysical knowledge, educate the membership and the broader professional communities within
which it operates and support public awareness.

Overview: Education Services has made great strides in further broadening the appeal of CSEG
Educational offerings even as the core offerings have maintained their appeal throughout the
challenges of the pandemic. We are starting to see and are excited for the reappearance of in
person activities and events and celebrate the knowledge gained and benefits reaped from adapting
to a virtual presentation platform. It is apparent that both systems offer pros and cons. Future
events will likely attempt to capture the best of both worlds as the CSEG attempts to expand its
reach and appeal beyond Calgary oil and gas to other critical economic and societal sectors where
geophysics techniques and analyses will play a significant role. Collaboration with experts in sub-
surface and ground/marine surface will be key to executing more challenging and expensive natural
resources, ground stability, environmental, infrastructure, renewable energy, urban and industrial
ventures, and undertakings.

CSEG Education — bringing appealing content, dynamic speakers, and a curious and forward-
thinking audience together. Education services has benefited tremendously from the advice,
enthusiasm and guidance of David Emery, Nanna Eliuk, Kathleen Dorey, Alyssa Middleton and Jim
Racette.
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Summary of Education delivered Zoom based webinars:
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Start Date = |End Date Time Event Author
The event has
been cancelled
for 2021 due to EPP - Earth Day Tree Planting Event - Sus
new COVID Higgins Dog Park - Deerfoot Trail at
restrictions 10 am - 1pm Southland Trail Devika Naidu
The place of carbon capture and
10-Jun-21 4pm to 5pm  |storage in climate change mitigation | Marie Macgquet
Anatomy of a buried thrust belt
22-Jun-21 11:30am-1pm |activated during hydraulic fracturing Dr. Naimeh Riazi
3D Multi-Component Seismic Procassing
24-Jun-21 4-5pm by Absolute Imaging Will McCarthy
13-5ep-21 15-5ep-21 ~B-bpm GeoConvention multiple
22-5ep-21 11:30-1pm Engineering Seismology Case Studies 0z Yilmaz
26-5ep-21 1-Oct-21 SEG Annual Convention - Denver, CO multiple
Victoria Brun - Spotlight Earth/Conoco
6-0Oct-21 11:30am-1pm |Phillips TBA
EAGE Annual Convention - Amsterdam,
18-Oct-21 21-Oct-21 Netherlands multiple
postpone to
April 5, 2022 3-5pm CSEG Symposium multiple
MUG - Managing Saltwater Disposal
Induced Seismicity in the Cadomin Fm.:
19-Oct-21 12-1pm MEBC Amanda Greig
25-0ct-21 10-Nov-21 | day - multi day cou CSEG DoodleTrain multiple
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Start Date = | End Date Time Event Author
2-Now-21 11:30am-1pm | Geophysics in the Energy Transition Don Lawton
Distributed fibre optic sensing-based
Nov 30, 2021 12-1pm solutions for the mining industry Zara Anderson, Silixa
Integration of microseismic and time-lapse
seismic data: A case study from a heavy oil
Dec 15, 2021 12-1pm reservoir. Dr. Amna Feroz
4D Seismic Interpretation: A Logical Error
Jan 12, 2022 12-1pm in Gassmann Poroelasticity Leon Thomsen
Brad Hayes (Petrel
Robertson) and David
ASK ME ANYTHING - Helium Exploration in [Johnson (CEQ Imperial
Jan 18, 2022 5:30-6:30 pm  |Canada Helium)
MUG - Does Geothermal have a role to
play in reducing GHG's and transitioning | Dr. Catherine Hickson, CEQ
Jan 19, 2022 12-1pm off the hydrocarbon economy? Alberta No. 1
Value of Gravity and Magnetic Data in a
Feb 10, 2022 12-1pm Diversifying Resource Industry Dr. Henry Lyatsky
MUG - Shawn Maxwell - MUG 10th Shawn Maxwell - MUG
Feb 16, 2022 12 - 1pm Anniversary 10th Anniversary
New Efficient Geophysical Approaches to  |Bruce Samuel, RPS North
March 15, 2022 12 - 1pm Defining Windfarm Ground Models America (Houston office)
CSEG Symposium - Honouree - Marco
April 5, 2022 all day Perez Wendell Pardasie et al
April 8, 2022 April 10, 2022 | multi-day - Banff?? | CSEG DoodleSpiel ?
Engineering Geophysics: (multi-speakers +
intro speaker) “A History of the Application
of Geophysics in Permafrost” (20 mins)
, “Electrical resistivity tomography as a
tool for permafrost investigations” (20 Dr. Jim Henderson, Dr. Teddi
April 12, 2022 12 -1pm mins), Intro by Dr. Lukas Arenson (5 mins) {Herring, Dr. Lukas Arenson
Energy Diversification: Near Surface
Geophysical Mapping to Support Solar
April 21, 2022 12 -1pm Power Development Kate McKinley, PG, PGp
Rik Gray, Nanna Eliuk,
Williston Basin Petroleum Conference Kathleen Dorey, Andy
(WBPC) - Regina, Sk. - CSEG co-hosting, Rik [ Williams - speakers and
Gray is CSEG chair, Wed. May 18 AM is instructor TBD/TBA - funded
CSEG technical session, Thurs. May 19 all - | by CSEG Foundation - thank
May 16, 2022 |  May 19, 2022 multi-day day is CSEG hosted course you!!
Annual (Hybrid) GeoConvention - Telus
June 20, 2022| June 22, 2022 multi-day Convention Centre Dustin Menger et al

4

Added 3 new Education sub-committees to address aspirational goals outlined in Education
“white paper”:

Energy Diversification Sub-Committee (EDSC): founded in 2022 as part of the CSEG
Educational Division. The goal of this group is to share technical sessions from a broad
range of topics related to energy diversification, and to showcase the development of
different technologies globally. The presentations will focus on where geophysicists can
provide technical input and the combination of traditional geophysics skillsets that can be
tied into new applications.

O LEADERS: Anna Rogers - anna.rogers@eavor.com,Scott Hess -
scott.hess@ucalgary.ca, Krystal MacDonald - krystal@borealisgeopower.com
CSEG ANNUAL REPORT 2021
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* Engineering Geophysics Sub-Committee (EGSC): Founded in 2022 - CSEG is pleased to
announce that Patrick Mah (DMT Group), Landon Woods & Alastair McClymont (both BGC
Engineering) are coming together to lead the new near surface, geotechnical focused group,
EGSC.

0 LEADERS: Patrick Mah - patrick. mah@dmt-group.com, Landon Woods -
lwoods@bgcengineering.ca, Alastair McClymont - amcclymont@bgcengineering.ca

o 2 permafrost related Engineering Geophysics webinars are being planned for
April/May — stay tuned

0 GeoConvention Session: Advances in Near-Surface Geophysics: Environmental and
Engineering Applications

0 Chair: Alastair McClymont, BGC Engineering, Co-chair: Susanne Ouellet, U of C

0 GC Session bio: Innovative techniques in the field of near-surface geophysics are
increasingly being considered to address societal challenges and improve
characterization of the shallow subsurface. Electrical resistivity methods, georadar,
induced polarization (IP), electromagnetics, magnetics, gravimetry, distributed acoustic
sensing (DAS) fibre optics, nuclear-magnetic resonance, and seismic methods can
provide broad spatial characterization of the near-surface (e.g., the uppermost tens of
meters) in comparison to point-based sensors. Notable recent advances from the past
decade in near-surface geophysics include the use of DAS with passive seismology to
monitor groundwater levels and the adaption of geophysical sensors to drone-based
platforms. We invite contributions that incorporate geophysical techniques to investigate
the near-surface for a wide range of applications, including natural and anthropogenic
hazards (e.g., volcanos, landslides, permafrost, dam failures), hydro- and
hydrogeological processes, rock mechanics, geomorphology, glaciology, structural
engineering, earthquake engineering and environmental remediation.

= Gravity and Magnetics Applications (O&G, Mining, Environmental, Engineering): Henry
Lyatsky (Independent Consultant), potential fields expert and Energy
Diversification/skills/training advocate and champion will emphasize the diversity of
opportunities within Gravity and Magnetics Applications (O&G, Mining, Environmental,
Engineering).

O LEADER: Henry Lyatsky, lyatskyh@telus.net

0 Henry Lyatsky delivered a Technical Luncheon on Feb. 10 entitled: Value of Gravity
and Magnetic Data in a Diversifying Resource Industry

o We invite all exploration geophysicists and geologists to join with us and familiarize
themselves with the gravity and magnetic methods. There is no downside to using more
data, only competitive advantage, and knowledge gain.
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= Rock Physics and Inversion Group (RPhysIG) another new entry in the Education Sub-
Committee space coming from the CSEG membership, not driven by Education Directors

0 RPhysIG is the brainchild of Bill Goodway, Wendell Pardasie and Marco Perez
(apologies if | missed any founders)

0 Bio: The goal of the Rock Physics and Inversion Group (RPhysIG) is to showcase new
developments in seismic inversion technologies, rock physics, and case studies on both
conventional and unconventional reservoirs. We aim to provide a collaborative space
where subject matter experts and fresh geoscientists can interact and share their
experiences. This is a space where academia, commercial vendors, and practitioners
can showcase their research and workflows helping to promote the advances of this
field.

0 LEADERS: Bill Goodway - bg@geye-labs.com Marco Perez -
Marco.Perez@parexresources.com, Pavlo Cholach - pcholach@torxen.net, Raul Cova -
rc@geye-labs.com, Wendell Pardasie - wp@qgeye-labs.com

0 RPhysIG is using the CSEG Symposium — April 5, 2022, as its official kickoff

= ALL NEW Education sub-committees will be kicking off in 2022

» EGSC, EDSC and RPhysIG plan to kick off with their first webinars in Spring 2022

Existing Education Sub-Committees and Activities:

» Technical Luncheon (TL): — Andy Williams/David Emery and contributions of
several enthusiastic board and Education sub-committee members

o Delivered at least 1 TL/month

0 Sub-committees provided several Zoom presentations throughout the year

* Emerging Professional Sub Committee (EPSC):

o revamped and refocused, Lunchbox Geophysics has been discontinued due to lack of
interest/leadership

0 EPSC now supported financially by Foundation,

0 Attempting to resurrect Junior Geophysicist's Forum (JGF) and possibly Geophysical
Industry Field Trip (GIFT)

o LEADERS:

0 Sarah Grant, sarah.grant@cenovus.com,
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o Andrew Mills, andrew.mills.geo@gmail.com
0 Mentoring and collaboration with Chief Geophysicists Forum (CGF) very important

0 The CSEG Emerging Professionals sub-committee has been established to encourage

and promote the development of young professionals’ knowledge, skills, and attributes
within the CSEG

o0 Achieved through a variety of educational, networking, and employability events in
hopes of helping develop tomorrow’s geoscientists today.

0 The group and its events are open to all CSEG members, though events are targeted
towards those who have graduated from a post-secondary institution

and are either currently employed, looking for employment or have an interest in
geophysics but have not yet reached APEGA professional status.

o Watch for EPSC activities around GeoConvention — June 2022

*  Microseismic Users Group (MUG)

o Very active group, regularly contributing MS/Induced Seismicity related
speakers/webinars

o Continue to solicit $150 sponsorship money from presenter’'s company
0 MUG 10th Anniversary celebration — Feb. 2022 — Shawn Maxwell
0 LEADERS:

o Paige Mamer, paige.mamer@gmail.com

o Johnny Wentzel, jwentzels@gmail.com

0 MUG bio: The Microseismic User Group (MUG) celebrated another successful
year in 2021, wrapping up 10 years of talks on microseismic and induced
seismicity topics. The group hosted speakers from academia, industry, and
government. While events remained online throughout the year, the group was
able to reach an international audience and achieve greater participation.

0 As in-kind sponsorship was not an option for virtual events, MUG accepted
financial sponsorship for the first time. MUG graciously acknowledges
sponsorship by Silixa, which enables MUG to continue its successful operation
and offer free educational events.

o Talk summary:

o January 2021 — Dr. Naimeh Riazi, University of Calgary — Anatomy of
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a buried thrust belt activated during hydraulic fracturing.

o February 2021 — Dr. Thomas Eyre, ASEISMIC Solutions Inc. - A
Stochastic Modelling Approach to Induced Seismicity Risk Mitigation.

0 April 2021 — Stuart (Stu) Venables, BC OGC — Update and Observations of
Induced Seismicity in NEBC: A Regulator’s Point of View.

0 June 2021 - Dr. Peter Duncan, Microseismic, Inc. - Microseismic Monitoring:
Quo vadis?

0 October 2021 — Amanda Greig, Ovintiv — Managing Saltwater Disposal

Induced Seismicity in the Cadomin Formation, NE British Columbia.

0 November 2021 — Dr. Zara Anderson and Jon Furlong, Silixa — Distributed
fire optic sensing-based solutions for the mining industry.

0 December 2021 — Dr. Amna Feroz, University of Alberta — Integration of
microseismic and time-lapse seismic data: A case study from a heavy oil
reservoir

* Value of Integrated Geophysics (VIG)

0 Very active group regularly contributing speakers, ideas, opportunities, and initiative to
grow and enhance the impact of CSEG on its members and to broaden the appeal of
CSEG to non members — locally, provincially, nationally, and internationally

0 VIG has provided interesting insights into how and where the CSEG can meet its current
growth and broader appeal mandate:

0 LEADERS:
0 Michael Hall, mike.hall@geovectra.ca
0 Ruth Peach, ruthjimmarg@shaw.ca
o Dave Timko, dotimko@gmail.com
0 Louis Chabot, louis_chabot@hotmail.com
o}

» DoodleTrain (DT)

0 2021 DT organizing committee run by Patty Gavotti, pattygavotti@gmail.com

o DT committee (2021) consist of:

0 Akshay Gulati, Arie Vandervelden, David Emery, Devika Naidu, Lianabel Selviz,
Michael Hall, Michelle Montano, Nerissa Goodman, Patricia Gavotti
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0 15 courses online courses were offered in 2021

o Out of the 15 courses, only 8 courses were confirmed and delivered in 2021
o Total number of registrants: 115

o Implemented new attendee and instructor fee schedule

0 Purpose is to keep attendee costs as low as possible during a down employment/O&G
geophysics market

0 Want instructors to have pay at risk — the more attendees they encourage/promote their
course the greater their remuneration will be

o DT 2021 fee structure:
0 CSEG member rate = $250/day
o Corporate rate = $225/day
0 Un/under-employee rate = $100/day
0 Student rate = $50/day

0 Instructor’s remuneration = $2000 per 10 participants + 50% per additional
participant

o DT 2021 format: 100% online

o Total revenue:
o Revenue = $49,936
0 Expenses = $27,400
0 Surplus = $22,536

0 CSEG Foundation covered 50% of students and un/under-employed fees

= DoodleShip (DS)

o0 DoodleShip was founded in 2019 as an extension of the long running Doodletrain
program in Calgary.

o The goal is to provide high quality and relevant training opportunities for geoscientists on
the East Coast of Canada.

o Focus on Offshore / East Coast / knowledge sharing amongst Maritimes/Newfoundland
& Labrador geosciences community (industry, government, academia, general public)

o0 Leaders:
o Victoria Mitchell, victoriamitchell@oilconl.com

o John Townsley, JohnTownsley@gov.nl.ca
9 CSEGANNUAL REPORT 2021
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o Alison Newell, Alison.Newell@cenovus.com
o Karen Smith (not shared)
o lIrene Kelly, kellyire@gmail.com
o Firstand only DS run in 2019 — David Emery/Rainer Tonn/John Townsley heavily
involved

= CSEG Symposium (SYM)

0 Hybrid — virtual and in-person offerings

0 2021 Symposium canceled due to pandemic

0 2022 will be held April 5, 2022 @ Hudson — 200 8th Ave SW
0 2022 CSEG Symposium — Honouring Marco Perez

0 March 29 is last day to register

o Attendee fee is $236.25 — very reasonable given quality of presenters and full
day of talks

o Wendell Pardasie, wp@geye-labs.com is 2022 Chair — see CSEG Symposium
website for full committee/event information

» CSEG Virtual Learning Series Canada (VLSC)
o0 LEADERS:

0 Neda Boroumand, neda.boroumand@gmail.com
0 Geoffrey Fraser, cseg.fra@telus.net
0 Ron Newman, ronald.e.newman@gmail.com
0 Eric Rops, ericrops@gmail.com
o Tom Sneddon, not available
o Jim Racette, jimra@cseg.ca
0 Marian Hanna, marian.c.hanna@gmail.com
0 Steven Lynch, not available

0 Support from John Fernando and Andy Williams
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0 The 1st CSEG Virtual Learning Series Canada (VLSC) premiered in February 2021. It
featured seven strategic noon hour talks spread over 2 weeks.

0 The objective was to provide a learning series focused on applied geoscience and the
innovation occurring in the geosciences across Canada.

o0 This 1ST CSEG Virtual Learning Series (DLS) features seven strategic noon hour talks
spread over 2 weeks. The objective is to provide a learning series focused on applied
geoscience and the innovation occurring in the geosciences in Canada.

o0 The oil and gas industry has once again found itself moving toward a low cost, efficient
and sustainable future. As such, existing workflows have to be modernized by
incorporating innovative ideas, new technologies have to show improved efficiency and
every application has to resolve a particular social, environmental and economic
problem. So, each speaker will address one particular major topic under development in
Canada today.

o Data quality improvements through innovations in seismic acquisition and
reinterpretation of legacy seismic data are a couple of examples that will be covered
showing how costs can be optimized while enhancing data quality and value of the
interpretation.

o0 Quantitative interpretation to provide deeper insight into subsurface reservoirs, machine
learning application and adopting an integrated workflow for field development will
show how new applications and repurposing old techniques with new perspective can
solve modern petroleum exploration problems and impact business decisions.

o0 Game-changing technologies within the hydrocarbon energy sector, as well as various
innovative ideas in development as part of Canada’s energy transition will be
discussed.

o This VLSC committee invites anyone interested to present and learn about current
innovative workflows, applications and technologies within the oil and gas industry and
energy transition concepts.

= GeoConvention (GC)

0 LEADERS: Dustin Menger, dustin@geoconvention.com, et al
0 Returns to in person in June 2022!!!

o0 Runs June 20-22 @ Telus Convention Centre

o Core workshop and GC short courses also offered before/after GC
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0 See GC website for details

o NEW profit-sharing agreement reached between CSEG, CSPG, CWLS - special thanks
to Nanna Eliuk et al for negotiating a good deal for CSEG

CSEG/EDUCATION ALLIANCES — NEW FOR 2022

» CSEG is collaborating with Williston Basin Petroleum Conference (WBPC)

0 Conference scheduled May 17-19, Regina, Sk.
0 CSEG will host geophysics oriented %2 day session — Wednesday May 18 am

o0 CSEG will also provide a 1-day instructor/course with geophysics and relevance towards
Williston Basin themed session

0 Current plan is to have John Duhault (starbird@telus.net) present “How Engineers Make
Money from Geophysics” course

0 Course runs Thursday May 19
0 Rik Gray is CSEG Session chair/fambassador
0 LEADERS:
0 Nanna Eliuk, neliuk@alvopetro.com
o Kathleen Dorey, kathleendorey@shaw.ca
0 Rik Gray, rik_gray@hotmail.com
o0 Andy Williams, ajw.geosciences@gmail.com
0 CSEG budget approved and funded by CSEG Foundation

0 $8200 will be provided to CSEG-WBPC committee to execute CSEG portion of
conference

o Nanna, Kathy, Andy drafted CSEG-WBPC Memorandum of Understanding (MOU)
covering relationship and rights of CSEG/WBPC

o MOU stored on new CSEG SharePoint website
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Director of Education — final comments:

13

It has been my honour and privilege to be part of the Education Services efforts for
the past two years. Watching and learning from John Fernando as the Associate
Director in the 2020-2021 season was an eye-opening experience. With the
pandemic forcing a complete revamping and reimagining delivery of Education
services to the membership the “book” was tossed out the window and we started
over. Jim Racette was a critical driving force, voice of sanity, and reason as we
attempted to go fully virtual and still deliver quality speakers and topics of interest.
Seeing the CSEG buy its own Corporate Zoom license proved that the pandemic
was forcing everyone into a hew paradigm. Strong leadership from Geoff Fraser,
Nanna Eliuk, Neda Boroumand, and Kathleen Dorey, over the past two years, has
been instrumental in enabling Education Services to provide a world class
geophysics learning experience. And last but certainly not least has been the
tireless support and encouragement provided by David Emery. David’s long history
of CSEG volunteering and industry engagement makes him an ideal CSEG Board
member. And his passion for our profession, science, learning and mentoring the
next generation is an inspiration.

Finally, CSEG Education is in very good and capable hands as David Emery
assumes the role of Director of Education and Doug Clark comes out of retirement
to handle the Associate Director of Education position.

ANDY WILLIAMS

CSEG BOARD OF DIRECTORS

DIRECTOR OF EDUCATION
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Managing Director

Another year has again passed and this time it appears we are now starting to see COVID in
the side view mirror and very soon hopefully in the rear-view mirror. However, the affects it has
had on all of you and the world in general, not excluding the CSEG, will be forever felt. As | write
this the western world is now on notice as the Russian invasion on the Ukraine escalades. This
has shaken the world markets and has spiraled goods, including oil and gas, to almost
unprecedented highs. | have actually heard from some and have read between the lines from
our provincial government this is an opportunity for the energy sector in Alberta and Canada. A
country being devasted by an invasion which has caused the price of oil and gas to rise
dramatically is not a sustainable model for selling our product, and | do not think the average
person sees this as such. Yes, the world still needs this product but if it takes the devastation of
a country to open markets we never had before it is hard to accept. | am no economist or expert
in energy futures but | feel war is not a reasonable model for selling our product. We will do
what needs to be done to provide our product where we can, but lets all keep this within the
proper perspective.

Back to CSEG and 2021. We were fortunate to see the Federal subsidies continue through out
the year and are scheduled until May 2022. This too is not a sustainable model but what the
subsidies have done for the CSEG is buy time to review and change how we do business
without sinking deeper into red ink. The biggest change for the CSEG will be the non-renewal of
a physical office lease. This will save the society approximately 40K per year, along with
another 10K of associated costs like equipment leases, staff parking/transportation etc. This is
substantial, especially when the space was used primarily for storage and committee meetings
which can and have easily been transitioned for little or no cost. | appreciate the handful of
people who feel without an office the society is not relevant. However, it is the members and
member companies that make the CSEG what it really is, and not the brick and mortar. Our
office never was a “walk in” establishment. Approximately 95% of the business is conducted by
email or phone. So, the savings will enable us to use our reserve dollars for programs and
initiatives and less for operations.

In 2021 we continued our digital approach to offer professional development opportunities such
as:

DoodleTrain

Monthly webinars

MUG

Mentorship Talks

GeoConvention

Some of these events are planning to return as in-person programs for 2022 but webinars, that
replaced technical luncheons, will still take place. We may add 2-3 in-person technical
luncheons throughout the year. However, these events are not financially feasible on a regular
monthly basis, as they actually cost the society money. Hopefully only having 2-3 will make
them more an event and attendance will be better. Membership has lagged since the downturn
began in 2015. Not sure the latest surge in oil prices will have an upward affect on these
numbers. Both the CSEG and the Foundation have this as a key concern. However, this is not
just a CSEG issue. Globally memberships in technical and professional societies are down.
Bottomline the CSEG is a much smaller society today than in 2014, as many societies and
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organizations are. Societies are now re-thinking their future and perhaps more joint efforts or
even merging with like societies is a possibility. The CSEG thoughts on this is to stay
independent for as long as they can and promote our science in many different areas, and not
just oil and gas. This is what we will be working towards in the next few years.

Financially our revenue and expenditures are down 75% from 2014 but during that time we
have been able to manage and adapt to lower revenues and eventually bring our expenses
closer in line to those revenues. Not any easy task for a society that depends solely on dollars
from our members, via memberships and program registrations, and those memberships are
also down 75% for the same the period. So needless to say, more members result in more
revenue. Again, that will be a difficult task. The CSEG board also went through a strategy plan
last June and as always this opened up a number of new areas to possibly explore and expand
to.

Finally, 2022 will hopefully be a year will be able to gather in person at events and socials.
GeoConvention and Symposium will be in-person events in the spring and Doodletrain plans on
being a hybrid event this fall. Other areas the CSEG will be taking on in 2022:

e Upgrade the CSEG website and member database. These improvements will actually
save the society dollars and hopefully make the experience easier and mor user friendly
for members and visitors.

e Involvement in the Williston Basin Conference in May

¢ Involvement other organizations working in unconventional resources to promote our
science

| would like to thank our board again for their support and dedication through these difficult, but
also exciting times. The one thing a downturn or pandemic does is make one more creative and
manage totally differently. That is not a bad thing. Also, we welcomed back Alyssa Middleton
from her maternity leave. | am very happy to have Alyssa back and she will be guiding us
through our website and database transformation.

So good luck in. Hope to see you at our events this year.
JIM RACETTE

BOARD OF DIRECTORS
MANAGING DIRECTOR
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CSEG Foundation

The CSEG Foundation (CSEGF) is a registered Canadian charity and charitable operating arm
of the Canadian Society of Exploration Geophysicists (CSEG). Since its inception in 2006, the
mission of the CSEGF is ‘to encourage and support scientific, educational and charitable
activities that benefit geophysicists through the solicitation of contributions aimed at promoting
the development of geophysical knowledge, education and public awareness’. Managed by an
independent Board of Directors it is nevertheless closely aligned and controlled by the CSEG.

The 2021 Board of Directors (in bold) are: Ron Newman* (Chair), Laurie Weston (Vice-Chair
& Governance), John Parkin (Past-Chair) Nancy Shaw* (Secretary), Tammy Wilmer
(Treasurer), Colleen Whelehan (Assistant Treasurer), Kathleen Dorey* (Representative to the
Foundation), Adrian Smith (Outreach Chair), Allan Chatenay (Fund Development Chair),
Darren Kondrat (Fund Development Vice-Chair), Darren Hinks (Scholarships Chair), Kristy
Manchul (Communications), Pam Bucher (Travel Grants and Learning Subsidies) Richard
Smith (CSEG Distinguished Lecturer Chair), Marissa Whittaker (Earth Science for Society
Chair), Jim Racette (CSEG Managing Director), Alyssa Middleton (CSEG staff). The asterisk
(*), designates a CSEG Past-President in that position. Each Director’s term is nominally three
years and candidates are nominated through the Foundation Board nominating committee.

As has been the case throughout the many challenging months of the pandemic, your board
members and committee volunteers have demonstrated remarkable leadership. They have
continued to provide creative means for providing online resources for students and interested
members of the public. | want to thank them for their dedication and drive to promote our
programs. Hopefully, 2022 will provide opportunities for our colleagues to more easily advance
the Foundation's goals.

The Foundation’s funds remained stable. The stock market continued to see gains in 2021
which resulted in healthy growth to our investment accounts. While the economics of the oil and
gas industry continued to improve, the impact of donations and fund development has seen
minimal recovery and resulted in the Foundation Board approving a deficit budget in 2021 of
$83,970.

Following the lack of activity and events in 2020, and delay in professionals returning to the
office the financial projections remained muted. Respecting the changes in personal and
business incomes, the Board elected to pause fund development. With in-person events
cancelled and/or shifted online, expenses were dramatically reduced. Expenses totalled
$82,429 compared with $91,265 in 2020. Income was similarly impacted as donations to
specific events which did not occur were eliminated. The Foundation had an income of $65,927
compared with $71,686 in the previous year. By 2021 year end the deficit (unaudited year end
financials) which was budgeted to be $83,970 came in at $16,502.

We continue to have an advocacy group which focuses on geophysics, intending to convey to
industry a highly educated workforce within the CSEG whose talents can be applied not only in
the oil and gas industry but also mining, environmental, and the engineering world as well.
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2021 Highlights

2

Fund Development Committee: With the ongoing pandemic, the Fund Development
Committee continued to pause all in-person fundraising activity. Sensitive to the COVID-
restriction-induced financial plight of many, and with the Fund in robust shape with reduced
spending overall, we continued to stay low key until the economy recovers. We focused on
a simplified and near zero-cost approach with links encouraging people to donate to the
Fund integrated to CSEG web pages and in CSEG email distributions. We expect to
resume in-person fundraising efforts as restrictions ease and the economy rebounds in 2022
Earth Science for Society Although the Earth Science for Society (ESfS) initiative was
unable to proceed with an in-person event in 2021 due to the COVID-19 pandemic, it has
maintained its presence through an online talk series hosted by the Calgary Public Library.
The ESfS committee is planning on resuming its in-person event November 27-29, 2022 at
the University of Calgary. This year's event will cater to a smaller group of schools and the
general public to ensure it meets or exceeds all public health protocols.

Outreach / University Student Outreach (USQO) / Schools and Public Outreach
2021 was a challenging year for us all. Many past cornerstone Outreach programs (ESFS,
GIFT, JGF, etc...) were unfortunately canceled again due to pandemic concerns and a
shifting community landscape that made engagement difficult. The Outreach Committee
looks forward to rebuilding in 2022; working with other Foundation and CSEG Committees
to build on past successes, better align mandates, maximize volunteer resources, and
ultimately deliver impactful programming for our stakeholders as we all navigate through
uncertain times. We are beginning to make concerted efforts to engage with external
organizations who share similar aims of supporting University students, K-12 schools, and
informing educators and the public at large about Geophysics.

o In 2021 we sponsored and virtually attended the Atlantic Universities Geoscience
Conference (AUGC), reaching about 50 students. We awarded the best Geophysics
presentation to Joseph De Luca, an undergraduate student at the University of New
Brunswick, for his talk “Geothermal potential in New Brunswick: updated maps and
databases”.

o Our Mentorship program successfully paired students and young professionals with
professional Geoscientists in 2021, hosting several virtual events throughout the year
designed to bring mentees and mentors together. The Mentorship Committee is
currently undergoing discussions with other Geoscience organizations across Canada
with the aim of developing a much broader mentorship program. This exciting
opportunity will allow the CSEG Foundation to extend our reach to a much greater
audience. Stay tuned for more information!

Scholarships. We continue to support post-secondary geoscience education and students
through our Scholarship Committee’s efforts which are Darren Hinks (Chair), Steven Quan
(Senior Trustee), and Lori Barth (Junior Trustee). From 20 applications for university
scholarships from students at 11 institutions, the Foundation awarded 9 scholarships to
students at eight universities across Canada. University Entrance Scholarships supported 2
students completing high school as well.

0 The Foundation wishes to thank the very generous sponsors in 2021 with 3 fully support
$2,000 scholarship by Athabasca Oil, Brian Russell and Imperial Oil Resources. This is
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the first year that fundraising was able to support the majority of distributed scholarships
thanks to multiple individual donations and corporate support.

= Travel grants and learning subsidies continue to be supported by the
Foundation. The program helps Canadian undergraduate and postgraduate students and
those un/under-employed in industry take courses and attend conferences, seminars and
geoscience field trips including the Geoconvention, CSEG Symposium and the Doodletrain.
2021 showed a transition, with the majority of applicants requesting funding for online
courses.

= Communications - 2021 saw the communications channels that the CSEG Foundation
uses to disseminate information increase in importance as the pandemic hindered in-person
events and activities. The active use of the CSEG’s social media accounts, The Recorder
and other resources to send out updates to our outreach activities, highlight our
programming successes and spread the messages of our Distinguished Lecturer across
Canada amongst other initiatives has allowed us to remain relevant and timely for our
membership and beyond. Going forward in 2022, the CSEGF Communications portfolio, in
conjunction with the CSEG, would like to examine our current communications and activities
for inclusion and accessibility

= Canadian Distinguished Lecture Tour - The Canadian Distinguished Lecturer this year
is Dr. Don White, a senior geophysicist at the Geological Survey of Canada where he works
in the field of applied seismology. Dr. White’s presentation is entitled “Geological storage of
carbon and the role of geophysics”. This is a timely subject, one that has attracted a lot of
interest in the public in general and his presentations have been well received. Due to travel
and gathering restrictions and guidelines, all the presentations to date and planned, going
forward, are virtual. Without travel, the expenses for this program have been practically
nothing. While that is nice from a budget perspective, one of the goals of the CDL is
outreach, and in-person events are almost irreplaceable from a networking and connection
perspective. Don is hoping that with the easing of restrictions possible in the foreseeable
future, that some of the later dates will be on site. As of February 1, Don had completed
seven virtual presentations with attendance averaging around 30 people each. He has
confirmed dates for 16 more in February and March. The up-to-date schedule is on the
CSEG website: https://cseg.ca/education/view/geological-storage-of-carbon-and-the-role-of-
geophysics

School Shake Initiative- A School-based seismometer network and earthquake hazard
outreach program for Vancouver Island

In 2021 the CSEG foundation provided a $5000 grant to the University of Victoria in support of
the SchoolShake project. SchoolShake is an outreach program led by Dr. Edwin Nissen at the
University of Victoria. As Dr. Nissen notes: “SchoolShake will place a network of seismometers
in Vancouver Island schools, giving students and teachers the chance to learn about
earthquakes through participation in a large-scale community science experiment on the
Cascadia subduction zone.” University of Victoria faculty and graduate students will be involved
in providing appropriate instructional resources to schools so that students can get the most out
of the project. SchoolShake has received significant in-kind support from the University of
Victoria and the makers of the Raspberry Seismometer system. SchoolShake continues to
seek additional funding from government and private sources. The boards of the CSEG and the
CSEG Foundation supported this $5000 grant as part of the CSEG Foundation mandate of
supporting geophysical outreach to the public. There is an ongoing opportunity to provide
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additional support for SchoolShake as the program is extended to more schools and into other
provinces.

While the past two years have presented major challenges, there have also been notable
benefits that have evolved from the overall situation. We have moved forward to maximize
opportunities for educational and informational presentations using innovative technical tools
that have facilitated excellent learning opportunities. In doing so, we have concurrently been
able to realize a degree of cost savings. Going forward we will build on these successes to
enhance both online and in person communications.

RON NEWMAN
CSEG FOUNDATION, CHAIR (2021 - 2022), BOARD OF DIRECTORS

4 CSEG ANNUAL REPORT 2021



COMMITTEE REPORTS

DoodleTrain

Overall, the DT committee was pleased with the DT 2021 results, we were able to offer great courses and a decent number of
participants benefited from this. We saw a lack of participation from university students, this should be encouraged by professors

and faculty members. Also, we need more engagement from the corporations, we always have the same companies supporting
this training program (CNRL and Earth Signal)

Under/un-employees are probably looking into transitioning to other fields, courses like data analysis, environmental, CCS could
be of great interest to this group of people.

1

DT 2021 was 100% online

Majority of instructors were onboard to teach online

Course days were divided into half-days as requested by some instructors, students were happy with this format
Courses fees were adjusted to reflect these changes

New courses attracted interest i.e: environmental and CCS

Some classic courses were not that popular this time: AVO, Neural Network..

In contradiction, several students gave the feedback that they want these regular courses back (AVO, Neural Network..)
CNRL employee requested a course in Montney interpretation

The online format limits the interaction between the instructor and students, this is particularly frustrating for the instructors
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Cancelled
Pending Doodletrain Registrations 2021 DoodleTrain 2021 structure fees
Confirmed
er 10 students plus 50% per
Course # Instructor Duration Course Name Total Instructor's remuneration $2,000.00 P . P °p
- any additional student
1 John Reynolds 2 half-days |An introduction to applied and environmental geophysics 12
Andrea Crook &
2 . 4 half-days |Will my data process? Will my data invert?
Stephanie Ross
3 Larry Meckel 4 half-days |Recent Sand Models CSEG member rate $250 |per day (8 hours)
4 Don Lawton 2 half-days |CCS and tertiary recovery 15 Corporate rate $225 |per day (8 hours)
5 Matt Hall 4 half-days |Digital geophysics with Python 7 Un/under-employee $100 |per day (8 hours)
6 Rainer Tonn 4 half-days |Interpretation Workflows and the Toolbox for a Solid Seismic Interpretation 10 Student rate S50 [per day (8 hours)
Interpreting Multiple Seismic Attribute Volumes using Interactive and Machine
7 Kurt Marfut 4 half-days p 5 . . & 15
Learning Techniques -A Hands-on Short Course
8 Pat Connolly 4 half-days |Probabilistic seismic inversion
Per Avseth &
9 3 half-days |Exploration Rock Physics and Reservoir Prediction 34
Arne Johansen
10 David Eaton 1fullday |Microseismic and induced seismicity monitoring, including DAS 10
Tho &
11 .mas eyre 4 half-days |Induced seismicity and pre-operational seismic risk assessment 12 Final financial status CAD
David Eaton
12 Brian Russell 4 half-days |Neural Networks and Machine Learning Applications in Petroleum Exploration Revenues| $49,936.00
13 Bill Goodway 2 half-days |General basis in AVO, Ql and LMR Expenses| $27,400.00
Laurie Weston
14 Bellman 4 half-days |Practical Ql: A Comprehensive Overview for Interpreters Surplus| $22,536.00
Seismic Surface Wave for subsurface S and P velocity models for georesources
15 Valentina Socco (2 half-days ) v :
exploration
Total 115

PATRICA GAVOTTI
CHAIR, DOODLETRAIN COMMITTEE 2021
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RECORDER

The RECORDER continues to be the flagship online magazine of the CSEG, run by a dedicated
volunteer team, publishing technical articles, current or human-interest articles, society news, and
advertisements from our industries. It is still the primary record of the activities and
accomplishments of CSEG members, committees, and volunteers. Its archive of technical articles
from past decades is invaluable, along with the search engine we have built to quickly access
them.

The RECORDER published one compiled edition in 2021, which was titled “Potential Careers in
Sustainability and Renewables”. It was our final edition before we moved to publishing articles on
a weekly basis on the internet. The articles are now gathered and archived as Fall and
Winter/Spring editions.

2021 continued to be another tumultuous year due to the Covid pandemic. Events continued to
be online, and webinars were utilized.

We continued with doing our own layouts with Elizabeth Atkinson as the Copy Editor. This
allowed us to save $2000 per consolidated edition and continues under the continuous
publication.

There are three advertising spots on the website, but few companies are even advertising.
Currently, we just have Geomodelling advertising.

We are publishing more on LinkedIn to attract new people to our website, and it keeps our
members informed. Linkedin statistics are not tracked regularly, but over 8000 people saw the
posted article on “Well Tie Methodology”, by Aristimuno and Carvajal.

Google analytics, run by the CSEG’s webmaster in 2021, suggest the RECORDER is read by a
substantial worldwide audience: 36% of readers are in North America, followed by 33% in Asia,
15% in Europe, 9% in Africa, 4% in Central/South America, and 3% in Oceana. In 2021, there
were 164,000 Google sessions from a total of 37 countries. This suggests a wide non-member
following.

Recorder Committee Members 2021

Chief Editor: Brian Schulte.

Associate Editors: David Gray and Ashley Gray

Technical Editors: Stephen Jensen, Kristy Manchul, Ruth Peach, Janis Rose, Draga Talinga
Board Reps: Marian Lee, Victoria Yung

Copy Editor: Elizabeth Atkinson

DMC Representative: Jason Schweigert

Regular Columnists

CAGC Column: Rod Garland
Tracing the Industry: Kristy Manchul
Science Break: Oliver Kuhn
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Interviews: Satinder Chopra
CGDMS column: Denise Freeland

Technical Articles

The 2021 RECORDER published 21 technical articles on a wide range of topics, including
seismic acquisition, exploration, reservoir characterization, geothermal, solar, hydrogen, mining,
and the RenuWell project.

Interviews

The interviews are popular with the CSEG readership and provide ready access to an
invited selection of geophysicists who share insights on their knowledge and experience base
with the rest of the geoscience community. The interviews are coordinated
by Satinder Chopra, with David Gray also contributing.

The following individuals were interviewed during 2021:

Andrea Crook
Dale VanHooren
Renjun Wen
Eric Rops
Simon O'Brien
Mike Hall

Science Break
Another popular column in the RECORDER is Oliver Kuhn's Science Break. This year Oliver
wrote on the following subjects:

= Mushrooms
= mRNA Vaccine and Molecular Testing co-authored by Elizabeth Atkinson

=  Materials Science

= Heart Attacks

Joint paper between Recorder and the Canadian Heavy Oil Association Journal

In 2021 we authored a joint paper the Canadian Heavy Oil Association Journal called “Past,
Present, and Future applications of Geophysics in Oil Sands” which was broken into two parts
and dedicated to Dr. Larry Lines, and graduate students who worked on theses over the years
with the University of Calgary Consortium for Research in Elastic Wave Exploration Seismology
(CREWES) and Consortium for Heavy Oil Research by University Scientists (CHORUS), both
groups researched the application of geophysics in heavy oil.
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Other Columns

Kristy Manchul has continued to write Tracing the Industry. We published committee reports,
and memoriam for Wes Rabey. There were two messages from the board and one from the
Geoconvention. We published columns from CAGC and a first column form CGDMS.

Recorder is a place to communicate what we are doing and helps to sell
membership in the CSEG. We should work toward publishing
messages from the board monthly from the various committees.

Best paper for 2021

This year's best paper is “Risk-Based Design of Site Characterization and Measurement,
Monitoring, and Verification Plans for Carbon Capture, Utilization, and Storage Projects”, written
by Marcia L. Couéslan, Wade Zaluski, and Brody Loster. It reflects our continued interest into
ways to reduce emissions.

Future for 2022
Ashley Gray is now working with Beth Atkinson on the copy editing. We plan to get authors to
send their papers in the provided format reducing the effort on the Copy Editors.

The CSEG RECORDER has added a new member, Misha Mustageem.

We are working with a new editing system, using share drives and spread sheets, which is quite
impressive.

We are adding a “Student’s Corner” and have asked students to contribute.

We recognize that our world has changed, and with it, there will be changes on what we publish.
There will be tough topics you may not agree with, but others may. There are certain things
about climate change that are now becoming accepted scientific theories. We need to come to
terms with the fact that most of our investors and oil and gas operators want to lower emissions.

To support a balanced perspective on climate change, we plan to have a series of articles that
either support the theory of anthropogenic climate change, or which do not support it. Through
listening to conflicting perspectives, we learn. The articles will also show what is occurring in this
space and would help support the perception the general public has of our industry.

BRIAN WM. SCHULTE,
CHIEF EDITOR, CSEG RECORDER COMMITTEE
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Social Media Report

The CSEG’s online presence grew in 2021, thanks to the hard work and dedication of Marzena
Feuchtwanger, who consistently posts interesting and meaningful content to our online
community. Social media is an integral part of the CSEG’s Communications strategy, as it is
used to promote the society’s achievements, technical and social events, and technical
information.

In 2021 and into 2022, we have begun posting every day, (versus 3 times a week) and
sometimes several times a day. Emphasis of posts remains on the following topics:

= Events
= Academic Papers
= Societal mentions

The CSEG has enjoyed steady growth on every profile with followers, engagement and organic
reach (the amount of people who have our posts land on their feed).

On LinkedIn and Twitter especially, members and followers are engaging by leaving comments
and sharing the posts that are published. On Twitter, we are also being mentioned in certain
posts, enabling us to share content more easily. Depending on the post, members are asking
guestions and being inquisitive. Members and followers are enjoying the variety of content and
lighter sense of humor. Members also like posts that speak about members in any capacity.

Social Platform Summary

LinkedIn
LinkedlIn is the most engaging platform and one that enjoys the most growth and engagement.
LinkedIn followers gained in last 12 months: 915 (Current count: 3666)

Facebook

Growth on Facebook has been slower than on other platforms, however we reached more
profiles with our posts than ever before. We are looking to grow Facebook even more.
Facebook followers gained in the last 12 months: 56 (current: 245)

Twitter
Twitter is a great platform for awareness about other geophysical news, shares and
mentions. Twitter followers gained in the last 12 months: 140 Followers. (Current count: 1436)

Instagram

Not surprisingly, Instagram has had the slowest growth. but this is expected given the nature of
the platform. However, the gains are still great to see since growth on Instagram has been
faster than in the previous year. Instagram followers gained in last 12 months: 61
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CHIEF GEOPHYSICSITS FORUM (CGF)
CGF Mission Statement:

+ Promote the value of Geophysicists as physical scientists, analysts, and decision
makers.

®

+« Establish the role Geophysics plays in the Future of Energy
+ Collaborate

Overview

The 2021 CGF was Chaired by Nathan Fester (Tundra Oil and Gas) and Sobhi Alhashwa
(Ovintiv). The group comprises of approximately 75 members in leadership positions,
representing oil and gas operators (small to large), geophysical consultants, geophysical service
companies, CSEG and APEGA. The objectives of the quarterly meetings are:

» Promote discussion regarding the evolving roles and responsibilities of geophysicists
= Discuss how leaders can facilitate the success of CSEG members within the industry
= Get the latest news and announcements regarding CSEG events

=  Network

2021 Summary

Q1: Zoom - Todd Stuebing, Eavor Technologies

» As a career Geophysicist with over 25 years of Oil and Gas experience, Todd shared the
learnings in his transition into the Geothermal discipline. Todd highlighted the need to
communicate uncertainty and to use first principles thinking to properly constrain
underdetermined problems. He hinted at the potential of utilizing seismic data to look for
anomalies associated with higher geothermal gradients and utilizing a variety of data
sources to infer regions more prone to increased in-situ heat.

Q2: Zoom - Don Lawton, Carbon Management Canada CMCGHG

= Don offered a compelling case for the necessity of CCUS/CCS as a pathway to global net
zero initiatives and the role that Geophysicists can play in ensuring safe and effective
storage of sequestered carbon. Discussion topics included:

o Current carbon capture and utilization technologies.

0 COz2 storage fundamentals.

0 Canada’s leadership in CCUS/CCS piloting (Shell Quest, Enhance Energy,
Weyburn/Midale)
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o Study of Geophysical monitoring technologies at the CaMI Field Research
Station.

Q3: Zoom - Kathleen Dorey, Petrel Robertson, Chris Bird, ARC Resources, Anton Biryukov,

Energy Toolbase

» Kathleen, Chris and Anton shared their experience leveraging Geophysical fundamentals
and analytical problem solving from the perspective of experienced, mid-career and new
career professionals

= Kathleen highlighted successful cases of utilizing Geophysical methods in Geothermal
preliminary reservoir assessments, resource mapping for Lithium and Helium, site
evaluation for CCS projects as well as transferring Canadian best practices to overseas
unconventional gas developments in the Middle East.

» Chris focused on the new playbook for unconventional Geophysicists. He highlighted the
opportunity for Geophysicists to integrate multi-disciplinary information to better advise
drilling and completions on lateral placement and subsurface risk (induced seismicity,
geohazards, borehole deformation).

= Anton’s early career perspective focused on leveraging the components of a Geophysical
degree = math + physics + geology to create value in the alternate energy space. Focusing
on programming and scripting skills allowed him to differentiate himself in a competitive
market and compliment an existing quantitative base. His top takeaways: connect with like-
minded individuals and continued learning as a priority.

Q4: Zoom - Jessica Budge, Krux Analytics, Ed Chow, SeisWare, Sobhi Alhashwa, Ovintiv

= Our three speakers shared their experience with Agile project management methods as a
tool to elevate team planning, execution and success.

= Jessica highlighted how can tools like ‘Scrum’ and ‘Kan Ban’ can be effective tools for
increasing cross discipline collaboration and ensuring Geophysicists (and all team
members) are prioritizing delivering products that have the highest value and impact on
project objectives.

» Ed shared the success of SeisWare adopting Scrum methods to:

o Overcome lack of accountability for complex projects.

0 Utilize scrum as a framework for Mentorship that leverages collective
knowledge.

o0 Create a culture of collaboration.

= Sobhi shared how Ovintiv adapted the Scrum framework to the business development team
in answer to challenges achieving production targets. The benefits of this structure:
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Overcoming siloing.

Ability to adjust to changing priorities.

Visibility of each discipline’s contribution over the life cycle of a project.
Ensuring teams are unified in work towards SMT and company primary
objectives.

O O O O

NATHAN FESTER & SOBHI ALHASHWA
TUNDRA OIL & GAS / OVINTIV
CHAIR, CHIEF GEOPHYSICSTS FORUM (CGF)
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GeoConvention
A REFINED VIRTUAL EXPERIENCE

After effective execution of our first virtual event in 2020, GeoConvention 2021 positioned itself as a leader in
connecting earth science professionals by hosting virtually through an immersive platform, offering a full
technical program and collaboration from a world-wide audience.

Following the success of the 2020 virtual conference, specifically in growing international participation in the
conference and in hosting a full conference worth of technical content, paired with the continued uncertainty of
the pandemic, the GeoConvention board decided shortly after the 2020 conference that the best path forward
for planning the 2021 conference would be to again host it virtually with the possibility of in-person
components, should health restrictions allow. With this guidance and the support of the GeoConvention
partner societies, planning commenced for the 2021 program with a focus on improving the overall virtual
experience while driving a diverse technical program facilitating meaningful interactions and technical
knowledge sharing.

Thanks on the awesome organization of the GeoConvention! Everything
was so smooth, | loved the virtual [Conference] Center with the booths and
the posters, and how easy it was to find and chat with people! | almost
wish it stays like so - almost!

-2021 Conference feedback

GeoConvention 2021 benefited greatly from an amazing and diverse group of session chairs who worked
diligently in soliciting content for their sessions. Sessions for the 2021 conference ranged from core
geoscience fundamentals to international and local play-specific discussions in addition to conversations on
Energy Transition, Helium, Lithium, Mining, Carbon Storage, Geothermal, Indigenous Partnerships and
featured a full-day of Industry Leader fire-side chats with a wrap-up live panel, hosted by Danielle Smith. In
total, GeoConvention 2021 hosted 63 sessions and over 400 presentations with presenters from more than 20
countries. A great deal of gratitude goes to the 2021 session chairs and presenters who volunteered their
time in curating a technical program that 97% of post-event survey respondents rated as Good or Excellent.

This was my first GeoConvention, and Canadian energy conference. It was
a great experience with many incredible technical talks. The Virtual
platform was the best I've seen yet.

-2021 Conference feedback

Understanding that one of the major short-comings of a virtual conference is the networking and live
interactions, the GeoConvention committee was keen to incorporate a new level of peer-to-peer
communication for the conference. With this initiative in mind, GeoConvention built and integrated a new
networking feature to the conference experience — GeoGather. GeoGather offered attendees the opportunity
to have live session breakouts, visit exhibitors, view posters, watch showcase presentations, and play games,
all while navigating the digital conference center. GeoGather helped in connecting attendees organically
through random proximity-based interactions as attendees virtually walked through the platform.

GeoGather is a great platform and a great idea. You could walk into a room

for a talk at a designated time, just like being there at the conference
-2021 Conference feedback
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GeoConvention was also very fortunate to have had the opportunity to host an opening in-person icebreaker
the Friday before the conference kicked off. The Icebreaker was hosted on the Calgary Marriott downtown
rooftop patio. The event was sponsored by Explor and featured exhibitor tables, food, drink and a very lively
atmosphere where the Calgary earth science community was able to connect after nearly two years of having
to stay distanced.

Another very important component to ensuring a successful conference is the exhibition piece.
GeoConvention owes a great deal of appreciation to all the 2021 exhibitors who continued to support the
conference and embrace the virtual platform. While virtual exhibition is understandably more difficult to
realize return from, the 2021 exhibitors had an impactful presence, integrating booth talks, game codes and
more while highlighting their brand, workflows, and technologies. Many Exhibitors had presence in both the
conference platform and GeoGather, connecting live with visitors through video and screensharing. The list of
2021 exhibitors follows in Table 1.

Dollar for dollar, GeoConvention provides the best value and return of any
conference we have virtually participated in. The ease of use and platform
flexibility made our experience well worth the low cost of participating.
-2021 Exhibitor feedback

Similarly to those who exhibited at the conference, GeoConvention would also like to offer our sponsors our
sincere appreciation for their support. The past couple years have been difficult for many in our industry, but
the commitment of our sponsors to the advancement of the earth sciences and the support they have
provided GeoConvention and our partner societies is immeasurable. Every dollar contributed helps fund
ongoing education, outreach, and student programs. The full sponsor list can be found in Table 2.

When all was said and done, GeoConvention 2021 hosted nearly 1200 attendees with another year of very
strong international participation. As an added benefit to virtual delivery, all talks are available whenever and
wherever you are; on-demand registration for full access to the 2021 technical program is still available:
www.geoconvention.com/registration

2021 EXHIBITORS

. = Geomodeling Technology Corp.
= Advanced Logic Technology

. = GeoTomo
=  AGAT Laboratories

=  Hydrocarbon Data Systems Inc.
= APEGA

= Loring Tarcore Labs Ltd.
=  Athena Subsurface

) = Nanometrics
= Belloy Geologists - GazServ

. = Newfoundland and Labrador
=  Cabra Consulting, Ltd

. . =  Northwest Territories Geological Survey
= Canadian Discovery

) =  OpenGeoSolutions
= Cegal Geoscience Inc.

=  Petro-Explorers Inc.
= CGG

. . = Pro Geo Consultants (BEST BOOTH WINNER)
=  Chinook Consulting

. = Qeye Labs Canada Ltd
= DigitCore

= Sound QI Solutions Ltd
. Emerson

. . . =  WellSight Systems Inc
=  Environmental Isotope Lab, University of Waterloo
= GEO ExPro

Table 1: GeoConvention 2021 Exhibitors
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2021 SPONSORS

GOLD LEVEL SPONSORS

SILVER LEVEL SPONSORS

PATRON LEVEL SPONSORS

MEDIA SPONSOR

Table 2: GeoConvention 2021 Sponsors

3 CSEG ANNUAL REPORT 2021

TGS

@)

QL

GeoscienceBC



COMMITTEE REPORTS

VOLUNTEERS

In closing the overview of the 2021 program, GeoConvention would like to recognize the time
and expertise of all our planning committee volunteers who all helped make the 2021 program a
success, their ideas, outreach and advocation for the conference helped push the second year
of virtual delivery to new levels, pushing the boundaries of what a virtual experience can be.
The 2021 committee members are listed below in Table 3.

Role Volunteer

CSPG General/Technical Co-Chair Victoria Biersteker
CSEG General/Technical Co-Chair Paige Mamer
CWLS General/Technical Co-Chair Gary Bugden
Posters Chair Breanne Rathgeber
Committee Chair Giselle Fonseca
Finance Chair Spryng Kubicek
Social Media and Digital Production Chair Chris Harrison
Social Media Co-Chair Mary Zhang
Student Outreach Co-Chair Adam Maclnnis
Student Outreach Co-Chair Mitchell Gillrie

Table 3: GeoConvention 2021 committee listing

GEOCONVENTION 2022

As we look forward to the 2022 program, based on the feedback of many of our attendees and
with a directive to continue to grow our international footprint, GeoConvention 2022 will be
hosted in a hybrid format where the conference will be hosted both in-person, June 20-22 at the
Calgary Telus Convention Center and virtually through the GeoConvention conference platform.
We look forward to being back in person for the 2022 event while still allowing the convenience
of virtual delivery!

The Call for Abstracts is now open, and we encourage you to put your mark on our first-ever
hybrid event and contribute to the 2022 program! www.geoconvention.com/callforabstracts

To keep up to date on GeoConvention visit www.geoconvention.com and follow
@geoconvention on Twitter, geoconvention on LinkedIn and Instagram and
GeoConventionCanada on Facebook.

DUSTIN MENGER
GEOCONVENTION
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Report on CFES for the year 2021

The Canadian Federation of Earth Science, CFES ( https://www.cfes-fcst.ca/about-us ) with the addition of the Canadian Permafrost
Association now has 14 member organizations including the CSEG and the CSPG, which are the only two working in the oil & gas
sector. There is quite a significant contingent of committee members from academia and a leaning towards research plus several
organizations more related to mining.

In February 2021 the CFES announced UNESCO talks on “earth materials for a sustainable future”. Videos for these can be found
on these sites:

https://www.icrag-centre.org/news-and-media/conferences-and-events/earthmaterialssustainability.html
https://lwww.youtube.com/results?search_query=unesco+lecture+series

These relate to mining and the urgent need to educate more professionals to locate the resources that will be key to the future. The
CFES recognizes that mining is no more popular with the public than Oil & Gas operations are but there is no other way to obtain
the materials required for the new technologies such as EVs.

The 2020 to 2023 operational plan is now in effect and contains the following 6 key objectives:

Objective #1 - Provide coordinating role and common voice for MOs and the ES community in Canada

Objective #2 - Coordinate Public Policy Advocacy on behalf of ES in Canada

Objective #3 - Facilitate public awareness of Earth Science and Earth Science literacy

Objective #4 — Represent and Promote Canadian Earth Science internationally

Objective #5 - Provide service to MOs in particular, and to the Earth Science community in general

Objective #6 - Coordinate support for professional and academic organizations in Canada.

ok wNE

These objectives are expanded on in the revised full operational plan that is included as Appendix A. This is a colour coded updated
version and, for convenience and better ease of reading, will be attached as a PDF file.

In June 2021 the CFES published their climate change statement entitled “The CFES Scientific Statement on Climate Change — its
impacts in Canada, and the critical role of Earth scientists in mitigation and adaptation”. The CSEG abstained from contributing to
this mainly on the grounds of not being climate scientists. In my opinion it doesn’t contain enough on the latter part of the statement,
i.e., our critical role in this. One member organization, not sure which one, voted against the statement, both PDAC and the CSPG,
probably our closest organizations, voted for it. The comment from Chris Burn (who led this initiative for the CFES) on the CSEG’s
abstention was - “fair enough”.

The CFES announced a deal with geologize for their course on practical geo-communication (https://training.geologize.org/),
Canadian Universities receive 10 free licenses for each earth science department, at least two staff or faculty members need to take
the course along with students. Each MO received 2 to 5 free licenses depending on their size and all MO members can receive a
discount of 80%. Under this arrangement MO members must register for the course by May 2022 and complete it by July 2022.
APEGA now has a deal with geologize making the course free to all members until Jan 5, 2024.
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In November 2021 Tom Sneddon, lately of APEGA, was appointed as the External Engagement Director until 2024. His
responsibility is for public liaison and to “increase CFES engagement in public policy discussion, and in government and media
liaison on ES issues”. With his APEGA experience he could be very useful in this role. The advert for the External Engagement
Director is attached as Appendix B and apparently includes working with the PAGE rep, i.e., me.

A new strategic initiative was added to the Operational Plan for the CFES to register with Lobby Canada and several tactical actions
added under the heading of expanding the CFES's engagement with the public. It is not clear if Tom will be involved in lobbying but
it would seem likely.

The CFES has an educational outreach initiative, CGEN, http://earthsciencescanada.com/cgen/index.php?page=home, that has
been active for a number of years (~25), it is possible Tom will be linked to this but with luck his remit can be extended beyond this
as CGEN has clearly not got everyone loving geoscientists. There is increased interest in the CFES in using social media to promote
geoscience by getting people to post on these but so far this doesn’t seem to be as coordinated or perhaps targeted as it should
be. Of course, this is not an easy issue to deal with.

| was appointed to replace Chris Burn as the CFES representative to PAGSE. This enabled getting Don Lawton to present a Bacon
& Eggheads speech in March of 2021, entitled “On the path to a net-zero carbon economy: carbon capture, utilization and storage”.
This can be accessed on PAGSE's website; https://pagse.org/pastevents/. Don’s talk set a record for attendance, an extract from
the feedback was “Really fantastic job! The level of engagement from Parliamentarians was also the highest | have seen so far —
and a total of 42 questions were submitted!”. This was obviously a topic of great interest, and we should try to find another one,
suggestions welcome! Whoever is to present such a talk will come under very stringent scrutiny from the B&E committee.

Another significant event for geoscience was the publication of a document on PAGSE’s SciEng pages entitled “Canada’s Role in
the Responsible Supply of Technology Metals” by John Thompson and Steve Piercey. | was amongst those who proofread and
suggested changes for this document, it may be found on this site; https://pagsevent e.org/scieng-pages/. It contains a reference to
seismic being useful for such future projects that are likely to be deeper than previous or current ones, using technology transferred
from the Oil & Gas field.

Work on the National Geoscience Research Plan (NGRP) seems to have stalled. | made the last contribution to this and there has
been nothing done with it since.

Rachel Newrick, the president of the CFES, introduced coffee chats during 2021, here is a link to the latest one;
https://www.youtube.com/watch?v=9nvHDF4QvQU, it is not known if these will continue with the new President.
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Appendix A: The CFES Operational Plan 2020-2023

Red means the item is done; green means the item is new.

Director Lead
Green - NEW, Objective Strategic Initiatives
Red - DONE
1. Provide coordinating
role and common voice

- for member a) Develop and implement communications strategy
Communications . . N .
organizations and the and monitor for effectiveness
Earth Science

community in Canada

Communications

b) Elevate awareness of Geoethics and ethical decision-
making in ES.

President-Elect ¢) Increase communication and engagement with MOs

Tactical Actions —with timelines (Y1, Y2 or Y3)

i) Develop and implement CFES Communication Plan by end Y2

i) Monitor, adjust and assess Plan effectiveness by end Y3

iii) Create a CFES brand - uniform fonts, colours, email signatures,
etc

i) Assist IAPG with international survey on Geoethics by end Y1

Comments

Courtney Onstad currently working on aspects of communication
plan.

Survey received and posted to the CFES website (June 2020). Follow-up
disrupted due to sudden passing of IAPG Canada Chapter, Chair - Jan
Boon. Survey recently relaunched by IAPG (Oct 2020). 413 global
responses reported to 31 Dec 2020

i) Obtain combined messaging text on Geoethics/Ethics from IAPG
and Geoscientists Canada jointly — Post to CFES website by end Y1

iii) Publish blog on Geoethics in Y2

i) Continue 1:1 consultation with each MO by end Y2.

Done (June 2020). Joint messaging crafted in collaboration with IAPG
and Geoscientists Canada. Finalized and approved by Board (June
2020)), subsequently posted on website (June 2020)

1:1 contact with MO initiated by May 2020. Continue effort.

President-Elect

2. Coordinate public
policy advocacy on a) Facilitate development of a National Geoscience
behalf of Earth Science  Research Plan for ES (“NGRP”)
in Canada

International

International

i) Respond to needs as identified through MO consultation —such
as publish newsletter (quarterly?) and/or other actions by end Y1.

i) Support CFES Working Group to draft plan; engage MOs in
review/finalization by end Y1; foster plan endorsement and release
by mid Y2

i) Monitor response and Plan effectiveness by end Y3

Video format selected as easiest and most immediate newsletter
approach. First CFES newsletter “Coffee Chat” issued and circulated to
Councillors and MOs, and posted on website (Sept 2020). Most recent
video Sept 2021. Aiming to include MO content.

NGRP Working Group struck (May 2020). [ M. Fayek — chair: - S.
Archibald (PDAC), M-L Byrne (CAG), D.VanRooyen (GAC), A. Conly (MAC),
M. Hall (CSEG), D. Marshall (CIM-Geological), B. McLarty Halfkenny
(CGEN)]. Committee work continues. First meeting (June 2020) Draft
plan distributed to NGRP working group early Oct 2020. Expecting
revisions by Jan 2021. Wider consultation review to start shortly.
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Director Lead
Green - NEW,
Red - DONE

Objective Strategic Initiatives

b) Issue Climate Change Statement

President c) Issue Sustainable Resource Development Statement
- d) Add Director with responsibility for Public Liaison.
3. Facilitate public
P a) Ensure all existing ES public awareness and ES

awareness of Earth . S . .

Outreach Science and Earth literacy initiatives under the auspices of CFES thrive and
. 3 expand, including CGEN and EJGEO.
Science literacy

Outreach
Outreach

Tactical Actions —with timelines (Y1, Y2 or Y3)

i) Conclude work of existing committee in drafting Climate
Change Statement; achieve MO endorsement and publish by end
Y1.

ii) Prepare public facing pamphlet based on Scientific Statement
on Climate Change (Burn et al., 2021).

i) Initiate committee and draft Sustainable Resource Development

Statement by end Y1.

i) External Engagement Director created in 2021.

i) Assist CGEN with transition to its new website for completion by
end Y1

ii) Champion CGEN completion/release of Education and Outreach
Handbook for National Meetings by end Y1 (a RFG2018 legacy
project)

iii) Incrementally expand Geoscientists-in-National-Parks program
through Y1-Y3

iv) Expand Ottawa-based Geoheritage Day to become National
Geoheritage Week by end Y2

Comments

CC Statement Committee [ C, Burn — chair: T. Pronk (CANQUA), M
Cooper (CSPG), S. Morison (GAC), J. Calder (AGS)]. Committee work
revitalized July 2020. Active drafting, correspondence, and meetings
July through Sept 2020. Full Drafted (D1) statement released to Board
(30 Sept 2020). Circulated to Councillors and MOs (3 Oct 2020).
Consultation with MOs completed (Dec 2020). 12 MOs and 2 directors
responded. Committee revisions for D2 in progress. On track for
finalization for MO approval at AGM in April 2021, then public release.

Task Force led by Courtney Onstad.

D. Marshall (CIM-Geological), C. Jefferson (CFES) M. Hall (CSPG/CGES)
identified as initial volunteers. Chair to be selected and committee
ider as potential future SciEng page)

Tom Sneddon appointed November, 2021.

Engagement of web design team in progress.

Completed and released in 2021.

Geoscientists-in-National-Parks Program delayed by COVID. Hope to
proceed with a volunteer at Pukaskwa National Park in August 2022.
Based on the feedback from volunteer and all partners, will look to
renew with Pukaskwa and expand to other National Parks.

Ottawa’s Geoheritage Day will be all virtual this year — date is October
24t; we will be enhancing our website to include more photos, videos
and Google Earth maps and are making a call out for sites across Canada
to be added to the map. Will engage with Geoparks and CGEN members
as well as Carleton U students studying away from Ottawa. CFES in
correspondence with UK promoter of International Geodiversity Week
concept and planning to issue a general letter of support
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Director Lead
Green - NEW,
Red - DONE

Outreach

Outreach

Outreach

Outreach

Outreach

Communications

Communications

Communications

Communications

Communications

International

International

Objective Strategic Initiatives

b) Champion further success of Geoparks movement in
Canada

c) Expand CFES's engagement with the public

4. Represent and
promote Canadian
Earth Science
internationally

a) Maintain active engagement in IlUGS-CNC, IGCP and
other international ES entities

b) Expand international connections with counterpart
national organizations of CFES.

Tactical Actions —with timelines (Y1, Y2 or Y3)

v) Continued Ed Geo support/ explore other angles

vi) review of Outreach initiatives undertaken by Member
Organizations to determine synergies within the membership and
with CGEN

1) Establish mutually-beneficial go-forward relationship with
Canadian Geoparks Network by end Y1.

ii) Link to Geoheritage week idea by end Y2

lif) Champion Indigenous Geoheritage through UNESCO Global
Geoparks in Canada through Y1-Y3.

i) Develop targeted strategy to increase public awareness of CFES
by mid Y2

ii) Initiate video series "CFES chats with..." covering relevant topics
to society

iiif) Having CFES as a platform for outreach intitiatives (as a
database), podcasts and blogs

iv) Research any citizen science and earth science policy initiatives

v) Engagement with or promotion of GeoParks? Following
Courtney's Fire and Ice emails.

i) Develop new CFES multi-use marketing materials for
display/distribute/posting etc. Complete in Y1. (36 t IGC targeted
display/distribute event)

i) Establish list of suitable counterpart entities and commence
outreach by end Y1

Comments

EJGEO promoting its EHGEO Canadian Earth Science teacher education
workshops to teachers and encouraging interested geoscientists to
organize and deliver workshops, locally. EdGEO provides funds and
resources for such trainings up to $3000.

Does it just have to be our member organizations? Or can we look at
all organizations?

Finalization of separation of Geopark books and banking with CFES to
new Geopark Canada NFP Corp underway. Final transfer of remining
Geopark funds from CFES to new Geopark bank account imminent.
Ideas of cross-representation on each others Board/cross observer
status yet to be explored

See3aivabove.

International from the Canada engagement in the UNESCO Geparks
structure perspective and Outreach on the local - in Canada/for
Canadian's awareness and grassroots initiative side.

36th IGC Delhi postponed; currently rescheduling unclear. Likely next
event will be virtual. Development of multi-use marketing material
discussed but not acted on yet. Active CFES engagement on IUGS CNC
keeps us abreast of IGC happenings or lack thereof

Arising from Geoscience and Canada booklet - Canadian Permafrost
Association approached with interest in becoming a CFES member (Oct
2020). Discussion since resulted In CPA submitting its application to
join CFES (Feb 2021).
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Director Lead
Green - NEW,
Red - DONE

Past President

Special Projects

Special Projects

External Engagement

Past President

Objective Strategic Initiatives

c) Canada Prize for Earth and Environmental Sciences

5. Provide service to
member organizations
in particular, and to the

Earth Science
community in general

a) Provide public clarity on ES issues though release of
CFES Fact Sheets and apolitical Position Statements

b) Increase CFES engagement in public policy
discussion, and in government and media liaison on ES
issues

c) Shift from updating CanGeoRef to support for Open
Data system for Canadian geoscience bibliographic
records.

d) Register CFES with Lobby Canada

e) Establish an Audit Committee function at CFES.

6. Coordinate support

for professional and L . .
for prof ) a) Play a co-ordinating role concerning Foundations
academic . P
L. , funding ES initiatives in Canada
organizations in
Canada

Tactical Actions —with timelines (Y1, Y2 or Y3)

i) Work with the existing Board and Directors of the CPF and CPAF
to determine feasibility for continuation of the effort towards
establishing an international prize for earth science. By AGM
2022.

i) Conclude and release Climate Change Statement and complete
drafting of Sustainable Resources Development Statement - both
byend Y1

ii) Prepare initial SciEng page for PAGSE - built on J. Thompson
PAGSE lecture topic (Metals and sustainability — Earth’s odd
couple) by end Y1.

iii) Decide on desirability/feasibility of CFES introducing ES Fact
Sheets to bring current ES topics to attention of the public and
policy makers by end Y1

i) Consolidate CFES Board position with responsibility for Public
Liaison (including government and media) by end Y2

ii) In collaboration with the MO create and maintain national ES
Expert List for media access purposes by end Y2

i) Decide about go-forward support or not of CanGeoRef by end Y1.

ii) Shift from updating CanGeoRef to supporting federal/provincial
surveys to transition to Open Access/Open Data system to make ES
records readily and widely discoverable. Target national
transition completion by end Y2.

Investigate and as necessary register CFES with Lobby Canada so
as to ensure that all CFES dealings with public officials are
appropriately handled and reported as necessary - to be
completed by end Y1

Develop structure and terms of reference for a simple audit
committee for operational approval by end Y1

i) Explore possible role for CFES as national custodian of tabulated
comparative info summarizing all Foundations in Canada that
fund ES initiatives, including funding, capacity, focus, criteria,
etc. Decide on further action for Y2 .

Comments

Meeting in October, 2021 established a working group of Rachel
Newrick, Ollie Bonham, lan Thomson and Michael Dence, to establish a
roadmap for the Canada Prize and associated corporate entities.

Re: CC Statement Committee work - See 2b i above. Sustainable
Resources Development Statement development to follow CC
Statement completion

Completed and released June-2021.

Please see 2di above. Tom Sneddon appointed November, 2021.

Linda Ham appointed Special Projects Director (Sept 2020).
Orientation on CanGeoRef completed. Planning for future pathways
discussions commenced.

Deliberations on options and CFES leadership role on future national
pathway for Open Access/Open Data systems commencing

Preliminary discussion held with G. Kirkham (CIM) (July 2020); follow-
up yet to occur.
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Appendix B the role of the CFES External Engagement Director

CFES External Engagement Director

The Canadian Federation of Earth Sciences (CFES) is seeking a Director of External Engagement. We are looking for an
individual with the time and enthusiasm to be proactive in seeking out, developing and maintaining strategic relationships for
CFES with key representatives of external parties relevant to our mission.

Responsibilities of this volunteer position include:

1. Establishing and maintaining strong relationships and liaison with external parties, relevant to CFES and its mission, such as
key representatives of governments, NGOs, industry, academia and the media.

2. Actively seeking engagement opportunities and ideally leading one targeted new relationship campaign per year.

3. Supporting the development and release of CFES Statements, Facts Sheets and other public output - on Earth Science topics
of importance to CFES stakeholders and to Canada.

4. Forming part of a team with the CFES Communications Director, Outreach Director, President-Elect (Member Organization
Liaison), and the PAGSE representative to enable CFES to achieve success with its public-facing initiatives.

The Director of External Engagement is a member of the CFES Board of Directors, which is responsible for the administration of
CFES and for running all its programs on behalf of CFES Council. The Board currently comprises ten directors, five of whom also
serve as officers and form the Executive.

Duties as a Director include attending monthly videoconferencing Board meetings (90 minutes each) and participating in the
annual 2-day face-to-face Council meeting (usually in Ottawa) and in two, mid-year, videoconference, Council update meetings
(60 minutes each).

Duties concerning External Engagement are ongoing and needs dependent; they can be expected to average no more than a 1-
2-hour time commitment per week over the course of a three-year term. We encourage the Director to identify and utilize additional
volunteers in a support role to meet the responsibilities of the role.

CFES Board expenses and travel are covered as per the expense policy.
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Those interested should contact Oliver Bonham, Chair, CFES Nominating Committee, at cfes.pastpresident@gmail.com by
Friday 15 October 2021.

MIKE HALL
CHAIR, CFES 2021
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Director Lead
Green - NEW,
Red - DONE

Communications

Communications

President-Elect

President-Elect

International

International

Objective Strategic Initiatives

1. Provide coordinating
roleand common voice

Tactical Actions—with timelines (Y1, Y2 or Y3)

for member a) Develop and implement communications strategy

organizations and the and monitor for effectiveness
Earth Science
community in Canada

b) Elevate awareness of Geoethics and ethical decision-

making in ES.

i) Develop and implement CFES Communication Plan by end Y2

ii) Monitor, adjust and assess Plan effectiveness by end Y3

iii) Create a CFES brand - uniform fonts, colours, email signatures,
etc

i) Assist IAPG with international survey on Geoethics by end Y1

Comments

Courtney Onstad currently working on aspects of communication
plan.

Survey received and posted to the CFES website (June 2020). Follow-up
disrupted dueto sudden passing of IAPG Canada Chapter, Chair -Jan
Boon. Survey recently relaunched by IAPG (Oct 2020). 413 global
responses reported to 31 Dec 2020

ii) Obtain combined messaging text on Geoethics/Ethics from IAPG
and Geoscientists Canada jointly —Post to CFES website by end Y1

iii) Publish blog on Geoethicsin Y2

c)Increase communication and engagement with MOs |i) Continue 1:1 consultation with each MO by end Y2.

Done (June 2020). Joint messaging crafted in collaboration with IAPG
and Geoscientists Canada. Finalized and approved by Board (June
2020)), subsequently posted on website (June 2020)

1:1 contact with MO initiated by May 2020. Continue effort.

2. Coordinate public

policy advocacy on a) Facilitate development of a National Geoscience

behalf of Earth Science Research Plan for ES (“NGRP”)
in Canada

ii) Respond to needs as identified through MO consultation —such
as publish newsletter (quarterly?) and/or other actions by end Y1.

i) Support CFES Working Group to draft plan; engage MOs in
review/finalization by end Y1; foster plan endorsement and release
by mid Y2

ii) Monitor response and Plan effectiveness by end Y3

Video format selected as easiest and most immediate newsletter
approach. First CFES newsletter “Coffee Chat” issued and circulated to
Councillors and MOs, and posted on website (Sept 2020). Most recent
video Sept 2021. Aimingtoinclude MO content.

NGRP Working Group struck (May 2020). [ M. Fayek —chair: -S.
Archibald (PDAC), M-L Byrne (CAG), D.VanRooyen (GAC), A. Conly (MAC),
M. Hall (CSEG), D. Marshall (CIM-Geological), B. McLarty Halfkenny
(CGEN)]. Committee work continues. First meeting (June 2020) Draft
plan distributed to NGRP working group early Oct 2020. Expecting
revisions by Jan 2021. Wider consultation review to start shortly.
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Director Lead

Green - NEW,
Red - DONE

President

Outreach

Outreach

Outreach

Objective Strategic Initiatives

b)Issue Climate Change Statement

c)Issue Sustainable Resource Development Statement

d) Add Director with responsibility for Public Liaison.

3. Facilitate public
" pusi a) Ensure all existing ES public awareness and ES

awareness of Earth
Science andearth literacy initiatives under the auspices of CFES thrive and
, . expand, including CGEN and EdGEO.
Science literacy

Tactical Actions—with timelines (Y1, Y2 or Y3)

i) Conclude work of existing committee in drafting Climate
Change Statement; achieve MO endorsement and publish by end

ii) Prepare public facing pamphlet based on Scientific Statement
on Climate Change (Burn et al., 2021).

i) Initiate committee and draft Sustainable Resource Development
Statement by end Y1.

i) External Engagement Director created in 2021.

i) Assist CGEN with transition to its new website for completion by

ii) Champion CGEN completion/release of Education and Outreach
Handbook for National Meetings by end Y1 (a RFG2018 legacy

iii) Incrementally expand Geoscientists-in-National-Parks program
through Y1-Y3

iv) Expand Ottawa-based Geoheritage Day to become National
Geoheritage Week by end Y2

Comments

CC Statement Committee [ C, Burn —chair: T. Pronk (CANQUA), M
Cooper (CSPG), S. Morison (GAC), J. Calder (AGS)]. Committee work
revitalized July 2020. Active drafting, correspondence, and meetings
July through Sept 2020. Full Drafted (D1) statement released to Board
(30 Sept 2020). Circulated to Councillorsand MOs (3 Oct 2020).
Consultation with MOs completed (Dec 2020). 12 MOs and 2 directors
responded. Committee revisionsfor D2 in progress. On track for
finalization for MO approval at AGMin April 2021, then public release.

Task Force led by Courtney Onstad.

D. Marshall (CIM-Geological), C. Jefferson (CFES) M. Hall (CSPG/CGES)
identified asinitial volunteers. Chair to be selected and committee
work yet to get underway. (Consider as potential future SciEng page)

Tom Sneddon appointed November, 2021.

Engagement of web design team in progress.

Completed and released in 2021.

Geoscientists-in-National-Parks Program delayed by COVID. Hope to
proceed with avolunteer at Pukaskwa National Park in August 2022.
Based on the feedback from volunteer and all partners, will look to
renew with Pukaskwa and expand to other National Parks.

Ottawa’s Geoheritage Day will be all virtual this year —date is October
24”‘; we will be enhancing our website to include more photos, videos
and Google Earth maps and are making a call out for sites across Canada
to be added to the map. Will engage with Geoparks and CGEN members
as well as Carleton U students studying away from Ottawa. CFES in
correspondence with UK promoter of International Geodiversity Week
concept and planningtoissue a general letter of support
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Director Lead

Green - NEW, Objective Strategic Initiatives Tactical Actions—with timelines (Y1, Y2 or Y3) Comments

Red - DONE
EJGEO promotingits EHGEO Canadian Earth Science teacher education
workshops to teachers and encouraging interested geoscientists to
organize and deliver workshops, locally. EdGEO provides funds and
resources for such trainings up to $3000.

Outreach v) Continued Ed Geo support/explore other angles

vi) review of Outreach initiatives undertaken by Member
Outreach Organizations to determine synergies within the membership and
with CGEN

Does it just have to be our member organizations? Or can we look at
all organizations?

Finalization of separation of Geopark books and banking with CFES to
. . . . . L new Geopark Canada NFP Corp underway. Final transfer of remining
b) Champion further success of Geoparks movement in 1) Establish mutually-beneficial go-forward relationship with . .
Outreach . Geopark funds from CFES to new Geopark bank account imminent.
Canada Canadian Geoparks Network by end Y1. .
Ideas of cross-representation on each others Board/cross observer

statusyet to be explored

Outreach ii) Link to Geoheritage week idea by end Y2 See 3aivabove.

lii) Champion Indigenous Geoheritage through UNESCO Global

Out h
uireac Geoparksin Canada through Y1-Y3.

i) Develop targeted strategy to increase public awareness of CFES

Communications c) Expand CFES's engagement with the public ) ; ptarg 9y pust f
by mid Y2

o ii) Initiate video series "CFES chats with..." covering relevant topics

Communications .

to society

iii) Having CFES as a platform for outreach intitiatives (as a

Communications
database), podcasts and blogs

Communications iv) Research any citizen science and earth science policy initiatives

International from the Canada engagement in the UNESCO Geparks
structure perspective and Outreach on the local -in Canada/for
Canadian's awareness and grassroots initiative side.

v) Engagement with or promotion of GeoParks? Following

Communications . .
Courtney's Fire and Ice emails.

36™ IGC Delhi postponed; currently rescheduling unclear. Likely next
event will bevirtual. Development of multi-use marketing material
discussed but not acted on yet. Active CFES engagement on IUGS CNC

4. Represent and

intemational promote Canadian a) Maintain active engagement in IUGS-CNC, IGCP and display/distribute/posti e letein Y1. (36" 1GCt red
niemationa Earth Science other international ES entities ',Sp av. ’,S ”, Uil G, Gl el o argete
display/distribute event)

i) Develop new CFES multi-use marketing materials for

internationally keeps us abreast of IGC happenings or lack thereof
Arising from Geoscience and Canada booklet - Canadian Permafrost
international b) Expand international connections with counterpart i) Establish list of suitable counterpart entities and commence Association approached with interest in becoming a CFES member (Oct
nternationa
national organizations of CFES. outreach by end Y1 2020). Discussion since resulted In CPA submittingitsapplication to

join CFES (Feb 2021).
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Director Lead
Green - NEW,
Red - DONE

Past President

Special Projects

Special Projects

External Engagement

Past President

Objective Strategic Initiatives

c) Canada Prize for Earth and Environmental Sciences

5. Provide service to
member organizations
in particular, and to the
Earth Science
communityin general

a) Provide public clarity on ES issues though release of
CFES Fact Sheets and apolitical Position Statements

b) Increase CFES engagement in public policy
discussion, and in government and media liaison on ES
issues

c) Shift from updating CanGeoRefto support for Open
Data system for Canadian geoscience bibliographic
records.

d) Register CFES with Lobby Canada

e) Establish an Audit Committee function at CFES.

6. Coordinate support

or professional and L . .
for prof i a)Play a co-ordinating role concerning Foundations
academic . s
L, funding ES initiatives in Canada
organizationsin
Canada

Tactical Actions—with timelines (Y1, Y2 or Y3)

i) Work with the existing Board and Directors of the CPF and CPAF
to determine feasibility for continuation of the effort towards
establishing an international prize for earth science. By AGM
2022.

i) Conclude and release Climate Change Statement and complete
drafting of Sustainable Resources Development Statement - both
byend Y1

ii) Prepare initial SciEng page for PAGSE - built on J. Thompson
PAGSE lecture topic (Metals and sustainability —Earth’s odd
couple) by end Y1.

iii) Decide on desirability/feasibility of CFES introducing ES Fact
Sheetsto bring current ES topics to attention ofthe public and
policy makers by end Y1

i) Consolidate CFES Board position with responsibility for Public
Liaison (including government and media) by end Y2

ii)In collaboration with the MO create and maintain national ES
Expert List for media access purposes by end Y2

i) Decide about go-forward support or not of CanGeoRefby end Y1.

ii) Shift from updating CanGeoRefto supporting federal/provincial
surveys to transition to Open Access/Open Data system to make ES
records readily and widely discoverable. Target national
transition completion by end Y2.

Investigate and as necessary register CFES with Lobby Canada so
asto ensure that all CFES dealings with public officials are
appropriately handled and reported as necessary - to be
completed by end Y1

Develop structure and terms of reference for a simple audit
committee for operational approval by end Y1

i) Explore possible role for CFES as national custodian of tabulated
comparative info summarizing all Foundationsin Canada that
fund ES initiatives, including funding, capacity, focus, criteria,
etc. Decide on further action for Y2 .

Comments

Meetingin October, 2021 established a working group of Rachel
Newrick, Ollie Bonham, lan Thomson and Michael Dence, to establish a
roadmap for the Canada Prize and associated corporate entities.

Re: CC Statement Committee work - See 2b i above. Sustainable
Resources Development Statement development to follow CC
Statement completion

Completed and released June-2021.

Please see 2di above. Tom Sneddon appointed November, 2021.

Linda Ham appointed Special Projects Director (Sept 2020).
Orientation on CanGeoRefcompleted. Planning for future pathways
discussions commenced.

Deliberations on options and CFES leadership role on future national
pathway for Open Access/Open Data systems commencing

Preliminary discussion held with G. Kirkham (CIM) (July 2020); follow-
up yet to occur.
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Independent Auditor's Report to the To the Members of Canadian Society of Exploration Geophysicists
(continued)

Auditor's Responsibilities for the Audit of the Financial Statements

My objectives are to obtain reasonable assurance about whether the financial statements as a whole are
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that
includes my opinion. Reasonable assurance is a high level of assurance, but is not a guarantee that an
audit conducted in accordance with Canadian generally accepted auditing standards will always detect a
material misstatement when it exists. Misstatements can arise from fraud or error and are considered
material if, individually or in the aggregate, they could reasonably be expected to influence the economic
decisions of users taken on the basis of these financial statements.

As part of an audit in accordance with Canadian generally accepted auditing standards, | exercise
professional judgment and maintain professional skepticism throughout the audit. | also:

« Identify and assess the risks of material misstatement of the financial statements, whether due to
fraud or error, design and perform audit procedures responsive to those risks, and obtain audit
evidence that is sufficient and appropriate to provide a basis for my opinion. The risk of not detecting
a material misstatement resulting from fraud is higher than for one resulting from error, as fraud may
involve collusion, forgery, intentional omissions, misrepresentations, or the override of internal
control.

o Obtain an understanding of internal control relevant to the audit in order to design audit procedures
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the
effectiveness of the organization’s internal control.

» Evaluate the appropriateness of accounting policies used and the reasonableness of accounting
estimates and related disclosures made by management.

o Conclude on the appropriateness of management's use of the going concern basis of accounting
and, based on the audit evidence obtained, whether a material uncertainty exists related to events or
conditions that may cast significant doubt on the organization’s ability to continue as a going concern.
If I conclude that a material uncertainty exists, | am required to draw attention in my auditor’s report to
the related disclosures in the financial statements or, if such disclosures are inadequate, to modify
my opinion. My conclusions are based on the audit evidence obtained up to the date of my auditor’s
report. However, future events or conditions may cause the organization to cease to continue as a
going concern.

 Evaluate the overall presentation, structure and content of the financial statements, including the
disclosures, and whether the financial statements represent the underlying transactions and events in
a manner that achieves fair presentation.

I communicate with those charged with governance regarding, among other matters, the planned scope
and timing of the audit and significant audit findings, including any significant deficiencies in internal

control that | identify during my audit.
%l’/ Mw‘)éﬁ’

Calgary, Alberta MURRAY HUNTER PROFES SIONAL CORPORATION
March 16, 2022 Chartered Professional Accountant
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