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LETTER FROM THE EDITOR

Yellow aspens.  Check.  Shorter sunlight 
days. Check. Waterfowl flocking and 
heading out. Check. CSPG Division 
talks resuming. Check.   Structural 
Division Field Trip fully subscribed. 
Check. Bad news, fellow Rock Hounds: 
Autumn is arriving! I hope all readers 
enjoyed our late-arriving summer and 
took advantage of good visibility for 
lots of good windshield geology.

Autumn is not all bad news, however. 
The Reservoir has a full edition of new 
technical stuff, beginning with Dennis 
Meloche’s long awaited insights into the 
Viking article; an exclusive interview 
between Travis Hobbs and Brian Zaitlin  

and Clint Tippett’s wrap on the 2018/2019 
Board activities.  There is also ink on what 
the current CSPG Board is up to and all the 
key information of upcoming conferences.  

Also looking forward, remember that 
2020 is the year for GeoCan and a 
host of other national level events.  
More will come in the November/
December edition of the Reservoir!  

Keep those ideas for a bigger/better 
and ever more relevant Reservoir 
as well.  This is your bimonthly 
newsletter and the advice about 
improvement is always welcome.  

Tom Sneddon 
Professional Geologist (Alberta), 
Professional Geoscientist (B.C.)  retired 
recently as Director of Geoscience and Outreach 
for APEGA, has been a member of the CSPG 
for over 40 years, and has pursued a career in 
geoscience since his university days. He has two 
degrees – both from Alberta: initially from the 
University of Calgary in 1969 (B.A. Geography), 
and from the University of Alberta (M.Sc. in 
Water Resources, Dept. of Civil Engineering, 
1981). His initial industry experience was with 
Amoco Canada in 1967-69 as a “Geophysical 
Professional Assistant” for seismic data 
management, processing, and seismic section 
preparations. 

Tom has taken his broad geoscience experience 
– over 30 years of earth sciences experience, 
including experimental watershed research, 
hydrology, hydrogeology, environmental geology, oil 
and gas prospect development, drilling programs, 
and extensive field work in minerals exploration 
and development – in both government and 
industry, and applied it to the promotion of 
professionalism within the geosciences, through 
his role at APEGA.

Readers of The RECORDER, The Source, the 
CSPG Reservoir, and The PEG have seen Tom’s 
numerous articles on the role of the professional 
geoscientist. 

LETTER FROM THE EDITOR

INTERESTED IN             
VOLUNTEERING FOR THE 
RESERVOIR MAGAZINE? 

 

OPPORTUNITIES INCLUDE: 

CONTENT GENERATOR 

INTERVIEWER 

EVENT REVIEWER 

PHOTOGRAPHER 
 

CONTACT emma.macpherson@cspg.org for more information  
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MESSAGE FROM THE BOARD

MESSAGE FROM THE BOARD
By: Colin Etienne

Af t e r 
spending 
f i v e 

years working 
on outreach committees I was fortunate to 
have the opportunity to develop my ideas 
for strengthening outreach as a member 
of the Board this year. There is a wealth 
of exciting things happening across the 
committees, and I wanted to share the 
ones I am most excited about, as well as 
ask something of you the members. While 
brevity is not my strength, I hope you find 
these changes as exciting as I do!

Following the success of the 43rd annual 
Student Industry Field Trip (SIFT) this 
past spring a core leadership group of 
the program met to re-evaluate the trip 
from top to bottom. During this review a 
series of changes were identified to have 
SIFT continue being the Canada’s leading 
industry-led student training program. 
Starting with the 44th SIFT in 2020 there are 
going to be some very notable changes to 
the program. 

The first and most significant change is 
the reduction in cohort size for SIFT from 
32 students to 24. Over the past few years 
scheduling conflicts between SIFT and 
undergraduate field schools have resulted 
in universities missing SIFT, with the 
committee being forced to select multiple 
students from the same university to fill the 
32 person cohort size. With the reduction 
in cohort size the committee will be better 

able to select the top student from each 
university and maintain the experience 
of meeting peers from across the country 
instead of classmates. Subsequent to the 
reduction in cohort size the SIFT group had 
to determine which schools will continue 
to have the opportunity to apply for SIFT 
spots. To ensure the trip continues to draw 
students from across the entirety of Canada, 
the 24 spots will be awarded regionally. 
Each of three regions will be guaranteed 
sixspots, and the final six spots will be given 
to the best students not selected previously, 
irrespective of their school’s region. 
The regions are defined as West (British 
Columbia, Alberta, Saskatchewan), Central 
(Manitoba, Ontario), East (Quebec, the 
Maritimes). The regions were established 
by trying to evenly divide the schools 
who’s students most frequently have 
attended SIFT. All schools will continue to 
be eligible to participate in SIFT, however 
we are no longer guaranteeing places for 
each university to send a student. The 
smaller cohort will continue to make up 8 
teams in the exploration game, reducing 
the team size from four to three, ensuring 
the students will get more time doing the 
practical geological work during the game. 
Making this change, the SIFT Committee 
is ensuring that we continue selecting only 
the top geoscientists for the program and 
maintaining the prestige of SIFT. 

Along with changing how the spots are 
awarded, the selection process has also 
been updated. The final decisions for 

selection of students to participate will 
now occur by the end of December in 
the year preceding the trip. By having the 
cohort selected before January will allow 
us to better help place the students into 
internships, as we will align with the winter 
recruiting cycles for companies. Anyone 
interested in finding out more about 
recruiting SIFT students is encouraged to 
reach out to the SIFT committee at SIFT@
cspg.org or myself at outreach@cspg.org. 
The committee has also brought in a more 
structured application process for the 
students including: specific questions to 
address in cover letters, an introductory 
video component, and guidance on 
structure of applications to assist the 
committee in their selections.

2020 is sure to be a year of big changes for 
SIFT, but they will continue to strengthen 
the program and ensure its continued 
success through the next 43 years.

The University Outreach Committee 
continues their work promoting the 
profession of geology in the energy sector 
to students across Canada. Over the past 
year the Committee took part in programs 
in nine provinces, supported three 
regional conferences, provided grants to 
five different student organized events, 
and handed out $5,000 in scholarships to 
undergraduates. Over the next year the UO 
Committee plans to continue supporting 
their existing programs, as well as 

(Continued on page 8...)
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implementing new initiatives. The largest 
new initiative is establishing short courses 
run at different universities across Canada 
taught by industry experts from the CSPG. 
If you or anyone you know is interested 
in teaching a one or two day short course 
to students please reach out to myself at 
outreach@cspg.org.

Lastly, I would be remiss to write an 
update on outreach without discussing 
the upcoming federal election on October 
21, 2019. The CSPG is apolitical, and I have 
no intentions of telling you how to vote. 
But I ask two things of all members of the 
CSPG. Firstly, vote. Only 2/3 Canadians 
show up to the polls. If you are not making 
your voice heard at the ballot box then the 
issues that affect you will go unaddressed. 
Secondly, talk to people. Not just around 
the office or among industry peers, but 

across Canada. It is inconceivable to me 
that we can uphold public welfare as 
professionals if we allow ignorance about 
the work done by our industry to continue, 
and so it is imperative that all geoscientists 
talk about the work we do with our fellow 
Canadians. We have sat back quietly while 
the debate erupted about Canadian energy 
development, however we must be vocal to 
ensure the Canadian public understands 
the work we do. We can read statistics, but 
having a conversation with a real person 
does more to help people understand 
than any public relations campaign ever 
could. How do I know? I’ve been fortunate 
enough to travel Canada and talk about the 
industry. Meeting Canadians from coast 
to coast to coast, and connecting with 
concerned people from around the world 
I have been able to answer questions they 
have but aren’t willing to ask publicly and 

correct misconceptions. By connecting on 
a personal level you can also share your 
experiences living in places that depend 
on the resource sector. Talking to people 
about my experiences with how funding for 
schools I was attending and the hospitals 
that cared for me and my family depended 
on royalties derived from resources helps 
all Canadians understand that it isn’t 
just profits and losses that get affected by 
these debates. There are direct impacts on 
people’s lives that too often get missed in 
the discussions around resources that we 
as geologists and Canadians should talk 
about. So going into the fall I encourage 
everyone to seek out these conversations 
and remember the wise words of Canadian 
comedian and advisor Red Green: “We’re 
all in this together.” 

Facies Architecture and Sequence Stratigraphy of Delta  
Systems: From Exploration to Reservoir Performance   

UPCOMING SHORT COURSE 

SEPTEMBER 25-27 
Instructor: Janok P. Bhattacharya 

Day 1+2 - geoLOGIC Classroom 
Day 3 - AER Core Research Centre 

 
This 3-day short course will provide both a theoretical framework for understanding how deltas originate as well 
as be a practical guide for interpreting and mapping ancient delta systems in subsurface. The course will cover 
basic definitions, theory of delta forming process and the significance for recognizing these processes in ancient 
systems, a description of the essential facies components of a delta and the implications for subsurface facies 

architecture, and finally a survey of the different types of delta systems  
REGISTER ON WWW.CSPG.ORG/EDUCATION  

(Continued from page 7...)
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TALKING WITH ARCHITECTS – BRIAN ZAITLIN
Travis Hobbs, Encana Services Company Ltd.

Brian Zaitlin is a long-time CSPG 
member and volunteer.  Brian has 
served on many CSPG committees 

and initiatives, such roles include: 
Technical Editor, Convener, Research and 
committee member for several conference 
initiatives.  CSPG awards include Ph.D. 
Thesis award, Tracks, Service award, 
Volunteer award, Best Oral Paper and an 
honorable mention for Best Geological 
paper.  In addition to the CSPG, Brian has 
also been recognized by CSUR and AAPG 
for his technical achievements.

Brian was born and raised in Montreal, 
Quebec, and moved to Calgary in 1981. 
Brian received a B.Sc.  in geology from 
Concordia University (1979), followed by a 
M.Sc. from the University of Ottawa (1981). 
After his M.Sc., Brian came to Calgary to 
work with Gulf. Brian then returned to do a 
Ph.D. in Geology from Queen’s University 
in 1987. He then undertook an NSERC/
NATO Post Doctoral Fellowship at the 
Coastal Studies Unit at the University of 
Sydney, Sydney, Australia before coming 
back to Calgary to work in industry in late 
1987. 

Brian has 39 years of “front-line” 
exploration/exploitation, R&D and A&D 
work including roles as Chief Geologist 
and Exploration Advisor.  Throughout 
Brian’s career he has been very active 
in academic, industry, First Nation, and 
regulatory circles. Brian has published, 
authored or co-authored over 130 refereed 
papers and oral publications, and has 
taught or co-instructed more than 65 
internal and industry short courses. He 
maintains his own consulting firm (Zaitlin 
Geoconsulting Ltd.) and was appointed a 
Hearing Commissioner for the AER (2016).   

Questions more on a technical 
background:
1) Who were the influences on your work 
during your early education/training?  Is 
there a seminal experience you feel every 
Geologist should have to call themselves a 
“Geologist?” 
I have been very lucky throughout my 

career to have been mentored by several 
individuals. The first was Mr. Davies in 
Northmount High School (Montreal) who 
made geology and physical geography 
come alive. Prof. Jenkins and Dr. K.K. 
Mukherji (Concordia (Loyola)) brought 
the importance of field work to the 
forefront. The late Dr. Brian Rust (U of 
Ottawa) taught me the importance of 
tectonics on sedimentation. But the most 
influential mentor was and continues 
to be Dr. R. W. Dalrymple (Queens 
University) who taught me the importance 
of depositional processes by working in 
modern depositional environments while 
undertaking my Ph.D. 

In industry I was also lucky to work in a 
number of company technical research 
groups (e.g. Gulf Corp., Esso, and 
PanCanadian) who provided the “finishing 
school” of courses, field trips and projects 
that allowed for the application of what 
I was taught to  actual exploration and 
production problems.

The common theme was “the geologist 
that sees the most rock wins” and that the 
integration of disciplines allowed for a 
better and more useful results. 

2) What is your best field memory (hike/
field work/looking at rocks)?
The most memorable field moment in the 
field was when Dr. Dalrymple introduced 
me to my Ph.D. thesis area in the Bay of 
Fundy during an IAS Field trip. It was ~ 5am 
in the morning at low tide. We had walked 
~2km across mud and sand flats and the 
sun was just coming up. We gathered 
around Bob, who then announced that 
in six hours, where we were standing, we 
would be under 15m of water because of 
the incoming tide. Everyone in the group 
instinctively took a step toward the shore. 
It was a humbling moment to realize how 
fast geological processes could in fact take 
place.

3) How much have you worked in western 
Canada vs. other geographic areas?  And 
how has this influenced you as a Scientist?

Most of my industry work was been in the 
WCSB. However, I have also worked in 
the US Rocky Mountain Basins, Williston 
Basin, Appalachians and some work 
in the NW Shelf of Australia and North 
Sea. My early academic work focused 
on the Devonian and Carboniferous in 
the Gaspe, modern coastal deposits in 
the Bay of Fundy and the Hawkesbury 
River Estuary of NSW coast of Australia, 
and Amadeus Basin of Central Australia. 
I also spent field seasons in S. Quebec, 
Labrador, NWT and Baffin Island.  The 
common theme was “source-to-sink”, i.e. 
looking at the transition from non-marine 
fluvial to estuarine and coastal to shelfal 
depositional environments.

4) What are the biggest challenges you 
personally noticed working in both 
academic and industry circles?  How 
do you walk the line between what is 
academically interesting to what is 
required by industry?
The biggest challenges in between 
academia and industry are the differences 
between access to funding, data, time 
and teamwork.  Industry has (or had) the 
funding and ability to mobilize teams to 
focus on specific issues but was focused 
on economic results. Academia has more 
freedom but lacks resources. Academia also 

(Continued on page 10...)
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often has a problem with lack of teamwork.

We need to remember that pure research 
is just as important as applied research. 
I have found that a mix of academic and 
industry research, and the collaboration 
between industry and academic research 
that make the step change needed to move 
forward.

5) A large part of your education and 
experience is centered around clastic 
sedimentology.  As industry moves more 
towards resource plays in shale horizons 
how do you feel expert sedimentological 
practices can influence exploration and 
development in this reservoir paradigm 
shift?
An important part of unconventional 
and resource plays is that we deal with 
the entire hydrocarbon system. Clastic 
sedimentology is an important part of this 
– especially the understanding the rock, 
the processes that control the formation, 
reservoir characteristics, geometry, 
preservation and stratigraphy. Both clastic 
and carbonate sedimentology is a key to 
bringing all these observations together. 
Resource plays are no different – the basics 
still need to be understood.

Questions focused on career 
development:
1) What attracted you to the Earth Science 
discipline, and when did you realize you 
wanted to focus on the field of Geology?  
Why has an unconventional focus become 
a priority for you?
While growing up my family spent many 
summers in the Adirondacks – and there 
is where I found that I liked the field and 
looking at rocks. It really is a big puzzle 
– trying to be a “jack of all sciences” and 
integrating.

In industry, I found that unconventional 
plays are most intriguing. These plays 
require the integration of different 
technological techniques (e.g. 
chemostratigraphy, imaging technology, 
geochemistry, modeling, etc.) to 
characterize the reservoir. 

2) What kept driving you with your 
education in geology, from B.Sc. to post 
Doctorate? What were the biggest changes 
and/or challenges you encountered 
through your education?

Originally, I thought my career would 
be as an academic in a university, and 
I was offered several research positions 
at Universities. However, I found the 
technical support and resources available 
in industry allowed me to balance my 
interest in research with an ability to 
mentor younger geoscientists and to test 
various concepts.

3) As industry moves from conventional 
to an unconventional exploration/
exploitation what are some key geology 
applications you have noticed of critical 
importance?  What are some triumphs 
and pitfalls you have observed?
The integration of geology, geophysics, and 
engineering has increased in importance. 
Modern geologists must be cross-trained 
in these various disciplines to work 
effectively. Progress in unconventional 
exploration and exploitation can be 
only made by integration and open 
collaborative teamwork.

4) Running a consulting practice can be 
challenging.  If any of our readers have 
similar aspirations, do you have any 
advice?  What qualities / abilities would 
you suggest honing / mastering?  Or if 
you’d like to share some pearls of wisdom 
on how you have achieved success in the 
oil and gas industry (i.e. what skill-sets 
would you recommend having).
Consulting is a critical component of our 
industry, however in the present economic 
climate, consulting is very challenging.  
Work can be sporadic. One needs to 
develop a niche that adds quantifiable 
value to the client. It is also important to 
work where one can discuss ideas and 
have access to data and infrastructure. 
In my case, I have been lucky enough to 
be associated with Brad Hayes of Petrel 
Robinson Consulting Ltd., although I run 
an independent practice.

The trick is to find a way to “stay in the 
game”.  Effective networking is critical. 
One way is by attending technical 
meetings/conferences or by volunteering 
with technical societies.  During tough 
economic times one should be sure to try 
to help others by passing on leads, finding 
time to have coffee to allow others to use 
you as a sounding board, etc..

5) Is there a particular study / working 

relationship that you are most proud of 
throughout your career?  What was it 
about the project that made it ‘the one,’ 
(people, rocks, impacts, etc.).
One of the most satisfying roles I have 
had in industry was when I worked as 
Chief Geologist with Kainai Energy, the 
joint E&P company with the Blood First 
Nation. The technical work and successful 
wells we drilled on the Blood First Nation 
were great. But more importantly, I really 
learned to respect working with the First 
Nations people, and the relationships that 
developed were the most satisfying in my 
career.

6) What are some key messages you 
would like to share with the industry 
professional just starting their careers?  
(Starting to collect, analyze and apply 
geologic data)?
Take every opportunity you have to work 
in the field and look at core and outcrop. 
Understanding scale, process and 
geometry all comes from experiencing 
geology in the field. Let the data drive your 
interpretations – don’t let models drive 
you. Be willing to change you model when 
new data comes in and more importantly, 
don’t become wedded to a prospect – 
learn when to say something will not work.

7) You have worked a lot with summer 
student interns through your career, 
I was one of them, what were some 
of your favorite experiences working 
with someone fresh into the oil and 
gas industry?  What were some of the 
challenges, not from me of course?
Working with summer students and new 
hires were some of the best times in my 
career.  It is extremely satisfying to see 
when they work through a problem and 
finally come to the realization that they 
may have an answer. For me, it is critical 
to pass on information – and I found the 
most important part was to pass on the 
type of questions that need to be asked. 
If students and new hires are open to new 
ideas and are willing to put in the time 
and work, I found that they would be 
successful.

8) You have held several roles and 
responsibilities with the CSPG.  Which 
roles were the most impactful for your 
career/personal development?  Which 
roles were the most “fun”?

(Continued from page 9...)
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Teaching and instructing through the 
CSPG was the most impactful and fun 
for me. I have had the opportunity to 
teach many short courses and give core 
workshops. Working over the core and 
discussing observations always resulted in 
me learning more from participants.

Questions centered on more general 
/ personal items:
1) Tell us something about the personal 
side of Brian Zaitlin. What are your 
interests outside of work?
My outside interests mostly center around 
the family. Beryl and I have been married 

for over 20 years, and we have three 
wonderful daughters. We spend much 
of our free time walking our dogs and 
spending time in Arizona.

2) What are your plans/goals for the next 
3 to 5 years outside of work?
I was lucky enough to be appointed as 
an AER Hearing Commissioner in 2016, 
and recently have been re-appointed 
for another 5 years. It allows me to give 
back into the system by leveraging my 
experience helping make our industry as 
safe and efficient as possible.  Eventually 
Beryl and I plan to split our time between 

Calgary and our place in Tucson.

3) Are your holidays spent visiting 
outcrops or famous geological sites?  Are 
you encouraging your three daughters to 
look at the oil and gas industry as a viable 
career?  
I can’t stop looking at geological sites. 
Whenever I pass an outcrop, I envision the 
depositional system. That is the fun part of 
geology. Each of my daughters have their 
own interests, but I would encourage any 
young person today to become involved in 
any aspect of geosciences.
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HOW DEEP IS SHALLOW? INSIGHT FROM 
THE LATE ALBIAN VIKING FORMATION INTO 
DEVELOPMENT OF GEOLOGIC CONCEPT
By J. Dennis Meloche, PhD, retired geologist

This article is dedicated to the late Dr. 
George Pemberton whose sage advice to 
me on the outcrop 25 years ago was that 
“sacred cows1 make the best hamburger”. 
It is a sequel an earlier article (Meloche, 
2017) that addressed paradigms in 
clastic sedimentology and stratigraphy 
that lend a bias to our understanding 
of the Turonian Cardium Formation. It 
challenged the rationale behind shallow-
water interpretations for the transgressive 
members of the Cardium only and 
offered an alternative perspective for 
consideration. The assertions therein 
prompted immediate rebuttal in a follow-
up article appropriately titled “Shallow 
thinking in deep time” (Bhattacharya and 
MacEachern, 2017). The opinions expressed 
herein are the authors alone. It is not the 
intent of this article to debate specific 
interpretations for the Viking Formation, 
but rather to highlight the structure and 
inherent weaknesses common to them 
all, and to offer an alternative perspective. 
Before accepting conventional wisdom of 
any type, it is worthwhile to ask oneself a 
simple question: How did I come to know 
what I think I know?

The Mid Late Albian Viking Formation is 
a lithostratigraphic unit comprising fully 
marine sandstone and shale that extends 
more than 450 km basinward of the Bow 
Island delta platform. Areal distribution of 
marine sand deposition exceeds 250,000 
km2 or 2500 townships. Figure 1 illustrates 
the most current stratigraphic framework 
for early Albian to early Cenomanian 
strata in Alberta and NE British Columbia. 
Historic issues surrounding interpretation 
of the Viking Formation arose in part from 
miscorrelations to the Bow Island Formation 
and Paddy Member of the Peace River 
Formation. This will be discussed later.

Current depositional and stratigraphic 

1  definition from the Cambridge Academic Content Dictionary © Cambridge 
University Press: sacred cow - something that people accept or believe to be 
good or necessary without ever questioning their belief.

interpretations for the Viking Formation 
and its equivalents shown in Fig. 1 have 
been consciously or unconsciously biased 
by several shoreface-centric paradigms 
nested within a broader Foreland Basin 
paradigm (e.g., Plint et al, 2012; Angiel and 
Plint, 2012; Plint et al., 2017). The latter 
regards basin accommodation and stratal 
architecture in Western Canada as the 
consequence of crustal loading related to 
the evolving cordillera.

These nested shoreface-centric paradigms 
include:

•  A shoreface paradigm that regards all 
upward-coarsening clastic marine facies 
associations (i.e., parasequences) as 
shallow-water prograding shoreline/
shelf deposits. A corollary of this treats 
increasing sand content and grain size 
in the marine realm as indicative of 
decreasing bathymetry and the converse 
with increasing mud content and 
decreasing grain size;

•  An ichnofacies paradigm that treats 
vertical changes in marine ichnofacies 
assemblages as reflecting change in 
proximity to the shoreline;

•  A storm wave paradigm that views all 
hummocky cross-stratified sandstone as 
shallow-water deposits (i.e., above storm 
wave base);

•  A sequence stratigraphic/allostratigraphic 
paradigm that regards bounding 
discontinuities as products of sea level 
change; considers shoreface-detached 
sandbodies and valley incisions as 
consequences of sea-level lowering; and 
views gravel lags on bounding surfaces 
as a product of subsequent transgressive 
wave ravinement; 

•  A deep-water paradigm (more 
misconception than model driven) that 

considers the deep-water realm to be 
dominated by low energy, hemipelagic 
sedimentation without tidal, wave and 
current influence.

Basic tenets of these shoreface-centric 
paradigms are accepted 'a priori' and form 
unchallenged fundamental assumptions 
behind depositional and stratigraphic 
interpretations of the Cretaceous of western 
Canada. Many of these paradigms are co-
dependent and lack external corroboration. 
Instead they are endorsed by and provide 
endorsement to each other. This is a central 
theme in this article.

The concept of paradigms and paradigm 
shifts in scientific research is the thesis of 
a seminal treatise by Thomas Kuhn (1962, 
1963).  His theories behind paradigm 
development and evolution provide the 
reader with useful insight into the evolution 
of concepts surrounding the Viking 
Formation.  However, to appreciate this it is 
necessary to understand the role paradigms 
play in our education and profession. 
The following is a distillation of Kuhn’s 
philosophy as it relates to this commentary.

Geoscience paradigms can be defined 
as “universally recognized scientific 
achievements that for a time provide model 
problems and solutions” for practise and 
research. They are the generally accepted 
understanding within an individual 
discipline (e.g. ichnology, sedimentology, 
allostratigraphy) at a given time. 
Acceptance of a paradigm is a prerequisite 
to effective research, but paradigms need 
not be and usually are not permanent. 

Geoscience paradigms transform a faction 
within a profession into a discipline. Out of 
this comes formation of specialized research 
groups, specialized journals, and elevated 
status in academia (and in academic 
curriculum). Once established. practitioners 
of this discipline no longer need to conduct 
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their research from first principles; one 
outcome being academic publications 
intended for geoscientists whose knowledge 
of a shared paradigm is assumed.

Upon accepting a paradigm, geoscientists 
consciously or not commit to the view that 
the fundamental problems resolved by it 
have, in fact, been solved once and for all. 
Textbooks, memoirs, journal publications 
and formal short course notes become the 
pedagogic vehicles for the perpetuation of 
paradigms that form the core of geoscience 
education. Because students largely learn 
from and are mentored by researchers who 
learned the principals of their discipline 
from the same concrete models, there is 
seldom disagreement over fundamentals. 
Similarly, geoscience research based on 
shared paradigms is committed to the 
same tenets and conventions. Paradigms 
help define what is relevant, create avenues 
of inquiry, formulate questions, select the 
methodology to examine the questions, 
and determine the kind of data to collect. 
In the end, paradigm-based research is 
directed to the communication of concepts 
that the paradigm already supplies.

Following discovery of Viking oil at Joarcam 
in 1949, more than 160 theses, refereed 
papers, textbook chapters, formal short 
course notes and conference abstracts have 
been published that either address aspects 
of Viking deposition and stratigraphy (and 
its equivalents) directly, or that employ 
previous work to illustrate a general 
theme. An unconventional listing of Viking 
references is appended chronologically so 
the reader can follow from the titles alone 
the development of concepts surrounding 
the Viking Formation from the beginning to 
present. Other references cited herein are 
slotted appropriately into the chronology. 
It is apparent from the listing that almost 
90% of the Viking-related publications were 
produced over the last four decades, with 
almost half authored or co-authored by 
only five individuals. As such, it would be 
unrealistic to expect a large divergence of 
opinion in the literature.

Interpretations of the Late Albian Viking 
Formation have long been biased by early 
observations of the underlying middle 
Albian Paddy and Cadotte members of the 
Peace River Formation. The stratigraphic 
limits of Paddy and Cadotte members are 

somewhat coincident. The Paddy Member 
consists predominantly of shallow-water 
coastal/delta plain deposits overlying sandy 
barrier shoreline  deposits of the Cadotte 
Member (Leckie et al.,1990). Truncation 
of the Cadotte Member to the south was 
first recognized by Williams (1958) who 
attributed it to reactivation of the Peace 
River Arch.  Oliver (1960) considered the 
Joli Fou shale to onlap truncated Cadotte 
and the Viking Formation to be partially 
equivalent to the overlying Paddy Member. 
The southern truncated limit of the Cadotte 
Member is considered erosive (Smith, 
1995, fig. 17.8; Leckie et al. 1990), although 
this idea is being challenged by current 
Wilrich sandstone research subdividing 
‘undifferentiated’ Mannville. Early 
correlations of the Viking with the Paddy 
set the stage for subsequent shallow-water 
Viking interpretations. Morrow (2017) 
provides a respectable summary to date 
of interpretations of the Viking Formation. 
Prior to 1980, the Viking Formation was 
assigned a variety of shallow-water marine 
interpretations that included tidally 
influenced shoreline deposits, barrier 
bars, storm deposits, offshore sand bars, 
banks and sheets, etc. Transgressive and 
regressive ‘episodes’ as well as the influence 
of bottom currents were alluded to in early 
publications, but neither were allotted 
much significance. 

The 1970’s was a seminal decade that saw 
three paradigm shifts central to the current 
understanding of the Viking Formation. 
The first was the birth of the foreland basin 
concept in the cordilleran work of Price 
(1973) who described the foreland trough 

as “an isostatically induced peripheral 
depression that developed in response to 
the load imposed on the lithosphere by 
the north and easterly flow of supracrustal 
rocks up on to the flank of the craton.”  
The second was the formal recognition 
of hummocky cross-stratification (HCS) 
in sandstone as a unique bedform and its 
attribution to storm wave reworking (Harms 
et al., 1975).  The third paradigm shift came 
out of Exxon's research laboratories (Vail et 
al.,1977) with what is now the established 
notion of sequence stratigraphy that relates 
stratigraphic architecture to eustatic cycles. 
For the Viking Formation, these three 
concepts collectively provided a bowl to put 
sand into, a means to move it there, and a 
proxy to validate shallow-water deposition.

From 1980 onward, due in part to a 
concentrated effort out of McMaster 
University (14 theses), a patchwork quilt 
of studies, centered mostly over producing 
fields, generated a variety of depositional 
interpretations that embraced terms such 
as ‘storm-influenced’, ‘progradational 
shoreface bar’, ‘transgressive bar/sheet sand’, 
‘estuarine channel/valley fill’, ‘lowstand and 
transgressive shoreface’, ‘ravinement gravel 
lags’, ‘ravinement erosion’, etc. Stratigraphic 
interpretations were clearly influenced by 
concepts developed earlier for the Cardium 
Formation involving eustatic cycles (e.g. 
Plint et al., 1986, 1987; Pattison and Walker, 
1992). Using eustatically-driven bounding 
discontinuities, Boreen (1989) established 
the first allostratigraphic framework for 
the Viking ‘Alloformation’ at Willisden 
Green. His bounding discontinuities were 

Figure 1. Litho- and allostratigraphic terminology applied to early Albian to early Cenomanian rocks 
in different parts of Alberta and NE British Columbia (modified from Plint et al., 2018). Area in green 
highlights stratal units discussed herein.

(Continued on page 14...)
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carried north and west by Pattison (1991), 
to the east by Burton (1997) and through 
Saskatchewan to the eastern margin by 
Webber (1997). Subsequently, Pederson et 
al. (2001, 2002) took the allostratigraphic 
approach 260 km south into the Bow Island 
Formation ‘Viking equivalent’.

Beginning in the early to mid 1990’s, 
several combined ichnofacies-lithofacies 
studies were conducted by MacEachern, 
Pemberton and several colleagues 
that provide invaluable incite into 
environmental conditions surrounding 
Viking deposition and erosion, particularly 
in the development of the bounding 
discontinuities. Several differences exist 
between their conclusions and those 
prior, but all conform to the shallow-
water, shoreface-centric allostratigraphic 
framework established by Boreen (1989). 
Core-based ichnofacies descriptions and 
resultant interpretations were subsequently 
reproduced to reinforce paradigmatic 
themes in various memoirs, special 
publications, short course notes and 
textbooks. Consequently, articles utilizing 
Viking ichnofacies interpretations comprise 
nearly 30% of the total publications.

In the early 2000’s, an ambitious program 
was initiated at Western University to 
refine and expand the allostratigraphic 
framework of the Viking Formation to also 
include the Harmen, Cadotte and Paddy 
members of the Peace River Formation, 
the Joli Fou Formation, the Pelican 
Formation, the Westgate Formation and 
the Fish Scale Formation. The program was 
extended out of central Alberta into NE 
British Columbia and SW Saskatchewan. 
The chronostratigraphic chart in figure 2, 
modified from Roca et al. (2008, fig. 28), 
illustrates temporal and broad spatial 
(north-south) relationships among the 
various strata comprising the Lower 
Colorado Allogroup. It is noteworthy that 
the findings summarized in Fig. 2 challenge 
the earlier notions that the Paddy Member 
is a Viking equivalent.  To date, this program 
has mapped flooding surfaces over an area 
of about 350,000 km2 (Plint et al., 2016). 
The resultant allostratigraphic framework 
depicts a late Albian seaway subjected to 
multiple, rapid fluctuations in base level. 

It is not the intent of this article to challenge 
the rationale behind the allostratigraphic 

framework of Plint and his students, nor 
to question the validity of carrying single 
erosive surfaces over several hundred 
kilometers in shallow water. Correlation and 
mapping of bounding discontinuities across 
multiple lithostratigraphic boundaries is 
central to allostratigraphy. However, the 
historical notion of ‘equivalent’ formations, 
principally the Paddy Member of the Peace 
River Formation, Viking Formation and Bow 
Island Formation has produced geologically 
untenable generalized paleogeographic 
maps that bear little resemblance to 
modern depositional systems in either 
scale or geometry (e.g. Reinson et al.,1994, 
fig. 21.1; and Smith, 1994, fig. 17.9).  Figure 
3 is the most recent example of a regional 
paleogeographic synthesis of the Viking, 
Pelican and Paddy depositional systems 
from Vanelli et al. (2017, Fig. 29). Their 
map ignores the conclusions from regional 
allostratigraphic mapping summarized in 
Fig. 2. and perpetuates the shoreface-centric 

bias by connecting disparate depositional 
systems. Unraveling the complexities 
surrounding Viking stratigraphy in Alberta 
is a simple exercise in logic and close-
examination of facts.  

Foraminifera biostratigraphy, while 
not having high resolution, provides an 
invaluable tool to resolve stratigraphic 
issues within the interval spanning the Joli 
Fou, Bow Island, and Westgate formations. 
The mid- to late-Albian foraminiferal 
assemblages in Alberta and their ecological 
interpretations are discussed by Stritch 
and Schröder-Adams (1999). This interval 
comprises two correlative foraminiferal 
zones: the late Albian Haplophragmoides 
gigas Zone, mainly represented in the 
Joli Fou Formation, and the late Albian 
Miliammina manitobensis Zone, 
associated with the Westgate Formation. 
The Viking foram assemblages shows a 
higher affinity with the M. manitobensis 

Figure 2. Chronostratigraphic chart illustrating temporal and broad spatial (north-south) relationships 
among the various components of the Lower Colorado allogroup in west-central Alberta modified from 
Roca et al. (2008, fig. 29) to include the Bow Island Formation. The colours demarcate periods bounded 
by significant sea level change. Yellow highlights middle Albian fluvio-deltaic complexes. In contrast with 
the established allostratigraphic framework, the Viking allomembers VC and VD are placed at the base 
of the Westgate Alloformation and attributed to the Mowry sea level rise. Geochronologic control is from 
Yanagi et al. (1988), Cox and Collom (2004), and Stelck and Leckie (1990).

(Continued from page 13...)
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Zone. The H. gigas zone disappears where 
M. manitobensis appears at the base of the 
upper Viking Formation. The presence of 
M. manitobensis within the Paddy Member 
is cited by Leckie and Singh (1991) and 
Stelck and Leckie, (1990) as corroborative 
evidence for correlation with the Viking 
Formation (discussed below).

Two broad characteristics define the 
Viking Formation: 1) Incision: Viking 
Allomembers C and D are erosive-
based marine successions incised 
into progradational successions of the 
underlying Allomembers A and B; and 2) 
Retrogradational stacking: Allomember D 
and the overlying Westgate allomembers 
(Allomember E of Boreen, 1989) exhibit 
an overall NE to SW, ‘transgressive’ 
retrogradational stacking architecture 
(Beaumont, 1980, 1984; Boreen and Walker, 
1991; Davies and Walker, 1993; Reynolds, 
1994; Roca et al., 2006).  The occurrences of 
M. manitobensis cited by Leckie and Singh 
(1991) and Stelck and Leckie, (1990) within 
the upper Paddy Member to the north 
come from fully marine, transgressive 
sandstone packages immediately below 
shale of the Westgate Formation. 470 km 
to the south, M. manitobensis occurs 
within transgressive marine sandstone 
of the Upper Bow Island Member which 
exhibits the same retrogradational stacking 
(Pederson et al., 2001, 2002).

The origin of the Viking Formation is 
intimately linked to development of the 
Cretaceous seaway in North America, 
specifically early incursion of the Boreal 
sea during the Kiowa–Skull Creek and 
Greenhorn second order global marine 
cycles.  Early and middle Albian incursions 
of the Boreal sea into Alberta produced 
restricted embayments termed the 
Moosebar/Clearwater and Hulcross/
Harmen seas. Delta progradation into 
these embayments deposited the Spirit 
River and Peace River formations 
respectively.  Relative sea-level rise 
throughout this period is evident in the 
differential aggradation of more than 200 
m of deltaic fill comprising several cycles 
of Fahler, Notikewin and Paddy-Cadotte 
(Meloche, 2011a). Open marine conditions 
were maintained to the north throughout 
deposition of the Spirit River and Peace 
River formations (Webb et al, 2005). During 
the early late Albian, sea-level rose enough 

to completely flood the North American 
interior plains, creating the Joli Fou Seaway 
that connected the Boreal and Tethyan 
seas. 

The Colorado Group in western Canada is 
believed to have been deposited during an 
overall eustatic sea-level rise punctuated 
by local, tectonically-induced, relative 
sea-level drops and variable circulation 
patterns (Schröder-Adams et al., 1996).  The 
Joli Fou Formation defines the base of the 
Colorado Formation and contains a diverse 
assemblage of agglutinated foraminifera 
that reflect widespread paleoenvironmental 
change associated with connection to 
the Tethyan sea (Schröder-Adams et al., 
1996). It is commonly held that the Joli 
Fou Seaway was terminated by a major 
shallowing event that produced the Bow 
Island Delta complex and subsequent 
lowstand members of the Viking Formation 
in Alberta. The H. gigas Zone which 
characterizes the Joli Fou Formation 
disappeared and was replaced by the M. 
manitobensis Zone above the erosive base 
of the Viking Allomembers C and D.  

Continued sea level rise with the 
transgressing Mowry Sea in the late Albian 

deposited shales of the Westgate and lower 
Shaftesbury formations that demarcate 
the beginning of the global Greenhorn 
marine cycle in Alberta (Caldwell, 1984). 
The Westgate Formation contains the 
exclusively agglutinated foraminiferal 
assemblage of the M. manitobensis Zone. 
(Schröder-Adams et al., 1996) that extends 
down into the Upper Viking Formation. 
Foraminiferal numbers and species 
diversity gradually increase upward 
from the top of the Viking Formation 
where bioturbation and sedimentary 
structures indicate deposition beneath 
well oxygenated bottom-waters during the 
initial stage of Mowry Sea transgression 
(Schröder-Adams et al., 1996). 

All Albian foraminifera disappear into 
the overlying early Cenomanian Fish 
Scales Formation, signaling a major 
paleoenvironmental change within the 
Mowry sea. The radioactive Base Fish 
Scales Marker is a regionally extensive 
bioclastic conglomerate interpreted as 
either a shallow-water, transgressive wave 
ravinement lag, or a winnowed lag formed 
by deep-water currents attributed to 
connection of the Boreal and Tethyan seas 
(Schröder-Adams et al., 1996).

Figure 3. Regional paleogeographic synthesis of the Viking, Pelican and Paddy depositional systems from 
Vanelli et al. (2017, Fig. 29). The map depicts a Pelican delta complex that is at least three times larger 
in area than the Holocene Mississippi delta which is the product of a 30 m deep, 3700 km long 
fluvial channel (Roberts, 1997; Chamberlain et al., 2018). The Pelican deltaic interpretation is built upon 
conjecture and lacks any unequivocal evidence for subaerial exposure, overbank deposits, entrenched 
fluvial channels and distributary channels, etc. As with most of the Viking depositional models, these 
absences are attributed to erosion. By connecting two unrelated depositional systems, this map and 
others like it perpetuate the shoreface-centric bias.

(Continued on page 16...)
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To summarize, the Joli Fou shale with its 
foraminiferal assemblages was deposited 
during the first major transgression of 
the North America interior plains.  More 
significantly, the Joli Fou transgression 
represents the initial opening of a new 
ocean gateway connecting the Cretaceous 
Boreal and Tethyan seas that could enable 
deep-water thermohaline and geostrophic 
circulation.  The Viking Allomembers C and 
D, which comprise the principal sandstone 
reservoirs, incise Joli Fou shale and 
sandstones of the Bow Island delta to the 
south. They share the same agglutinated 
foraminiferal assemblages with the 
overlying Westgate shale which reflect 
well oxygenated open marine conditions. 
While current interpretations view the 
fully marine, upper Viking members to 
comprise lowstand and transgressive 
shoreline to shallow shelf deposits, it would 
seem more likely the upper Viking C and 
D are basal allomembers of the Westgate 
Alloformation.

It is obvious paleobathymetry has 
played a critical role in framing ideas of 
paleoecology, deposition and stratigraphy 
of the Viking Formation. Fluctuating sea 
level underpins nearly every interpretation. 
So, the question which remains is just how 
deep is shallow?  In clastic depositional 
systems there are no unequivocal proxies 
for water depth. In a clinoforming 
shelf-slope-basin floor system, 
transgressive hemipelagic deposits drape 
paleotopography limiting use of horizontal 
datums to assess water depth. Acceptance 
of shallow paleobathymetry, ensconced in 
shoreface-centric interpretations, excludes 
a range of deep-water oceanic processes 
and precludes the use of deep-water 
analogs (e.g. sandy contourites). 

Water depth is not a true environmental 
parameter as it does not directly influence 
depositional or benthic biological 
processes. Most clastic sedimentary 
bedforms, the mainstay of lithofacies 
analysis, are products of current deposition. 
Vertical and lateral changes in bedforms 
and grain size reflect systematic changes 
in strength, duration and height of the 
flowing current.  Knowledge of the type of 
current, nature of the depositional system, 
and position within it are required to make 
a truly objective lithofacies interpretation. 

Trace fossils, like sedimentary bedforms, 
are part of the total sedimentary rock 
fabric.  Formally defined marine ichnofacies 
record distinct environmental conditions 
on the sea floor which relate to variations 
in current energy, deposition rates, food 
resource, substrate consistency, water 
salinity, oxygenation, substrate moisture, 
and temperature (Pemberton et al., 2007). 
MacEachern and Pemberton (1992) 
link specific ichnofacies to an idealized 
environmental/bathymetric distribution 
model, although Frey et al. (1990) cautions 
that marine ichnofacies are not intended 
to be paleobathometers as water depth 
per se is rarely a governing factor. As with 
lithofacies, objective ichnofacies analysis 
requires the context of stratigraphic position 
and the nature of the depositional system. 

Like trace fossils and sedimentary bedforms, 
the distribution of benthic foraminifera 

species is also unrelated to bathymetry.  
Changes in foraminifera distribution 
appear to coincide more with water-mass, 
sediment, and nutrient boundaries in 
the open ocean (Douglas, 1983). Climatic 
fluctuations and opening/closing of ocean 
gateways have historically produced major 
changes in water-mass distribution (i.e. 
deep-water circulation), sediment patterns 
and oceanic productivity which, in turn, 
caused shifts in the depth distribution 
of many deep-water foram species 
(Douglas, 1983). To complicate matters 
further, paleobathymetry of Cretaceous 
agglutinated foram assemblages remains 
unclear as there are no direct modern 
analogs. Van der Zwaan et al. (1999) argue 
there is no real substantive theoretical or 
observational basis for linking benthic 
foram distribution to bathymetry. Like 
water-depth, temperature and salinity are 
also not critical parameters. Distribution 

Figure 4. Isopach map for the gross Cadotte-Paddy-Viking-Bow Island interval from ~300,000 wells 
across NE British Columbia, Alberta and western Saskatchewan from a raw IPL dataset with colour 
transformed isopach contours and oblique 3-D illumination from the SW. The dataset cannot discriminate 
separate formations owing to the confusion caused by equivalencies. The regional map reveals previously 
documented geomorphic elements, but with geometry and scale that are not found in any modern 
coastal depositional system. These include : (1) >600 km long, SW-NE oriented depositional edge to 
the Paddy-Cadotte delta complex; (2) SW-NE oriented southeastern erosional edge to the Cadotte and 
(?) Paddy members; (3) Bow Island Delta complex; (4) Shoreline-detached Newcastle sandstone up to 
100 km wide and extending south into Montana for nearly 600 km; (5) Shoreline-detached Flotten 
Lake sandstone; (6) Shoreline-detached Pelican Lake sandstone; (7) Shoreline-detached upper Viking 
sandstone ‘lobe’ up to 40 m thick covering 80,000 km2; (8) 300 km long narrow depositional feature 
within the Upper Viking sandstone that terminates at Kaybob; (9) 320 km long submarine terrace on the 
Bow Island platform with 25 m of erosional relief grading east to a 120 km long submarine spit. The map 
was produced by Dave Loney in 2011 while employed with the Devon Canada Corporation.

(Continued from page 15...)



TECHNICAL ARTICLE

RESERVOIR ISSUE 5 • SEPTEMBER/OCTOBER 2019 17

of benthic foram species is mainly a 
function of organic flux and oxygenation. 
Notwithstanding, micropaleontologic 
studies of the Cretaceous seaway continue 
to treat changes in benthic assemblages 
as indicators of change in salinity and 
paleobathymetry tied to eustatic cycles 
(e.g., Stritch and Schröder-Adams,1999; 
Jowett et al., 2007).

Sequence stratigraphic and allostratigraphic 
concepts such as lowstand, forced 
regression, etc., are not physical processes 
and cannot account for non-deposition 
or erosion. Bhattacharya (2007) explained 
allostratigraphy as the practise of mapping 
stratigraphic units independent of lithology 
utilizing observed bounding discontinuities. 
He contends it is the ability to map these 
discontinuities that is of significance, not 
the interpretation placed upon the origin 
of the discontinuity nor amount of time 
missing. It is not surprising therefore that 
with ten bounding discontinuities above 
the Paddy Member, mapped over ~350,000 
km2 (Plint et al., 2016), not a single study has 
challenged the notion that these represent 
flooded subaerial unconformities. Yet 
no study to date has found unequivocal 
evidence for subaerial exposure above the 
Viking Allomember B and none for lowstand 
deposits linked to valley incision. With 
several thousand control points, probability 
theory supports the notion that this ‘absence 
of evidence is evidence of absence’.  

Kuhn (1965) recognized that geoscientists 
will only consider the possibility that a 
paradigm has been deemed untenable if 
an alternative theory is available that is 
judged more credible.  If there is none, 
they are forced to adhere to the status 
quo. Deep-water current circulation is 
the most likely process to produce the 
type and scale of erosion recognized with 
the Viking Formation. Most, if not all, late 
Albian discontinuities display evidence 
of submarine erosion and/or prolonged 
depositional hiatus which can be attributed 
to sustained periods of elevated current 
energy. As MacEachern et al. (2012b) 
observed, deep-marine settings are 
also susceptible to autogenic omission 
ichnology suites owing to the persistent 
source of energy that ocean currents 
provide. The origin of the Viking Formation 
cannot be resolved on the scale of core and 
logs. A holistic look is required that factors 
in scale and architecture of the geomorphic 

elements together with areal distribution 
and stratigraphic position. Figure 4 is 
an isopach map of the Paddy-Cadotte-
Viking-Bow Island (and equivalents) that 
illustrates several features incongruous 
with modern coastal depositional systems, 
particularly in context of what has been 
discussed. Space does not allow for a 
discussion of deep-water processes, so the 
reader is referred to Shanmugan (2012) 
for a thorough introduction. It suffices 
to say, oceanographic studies show both 
wind-driven and thermohaline deep-
water bottom currents are capable of 
sand transport and erosion to depths well 
exceeding 1000 m, and elevation of current 
velocity caused by constriction of ocean 
gateways can enable both gravel transport 
and deposition. 

The answer to the question of how deep is 
shallow might ultimately lie in the origin of 
the bounding discontinuities.  Deep-water 
submarine unconformities in the marine 
record have been generally overlooked 
within the sequence stratigraphic paradigm 
and may be shoreline independent 
(Catuneanu et al., 2010). There are 
numerous recognized examples of basin-
wide submarine unconformities attributed 
to climatic and tectonic induced shifts of 
ocean currents. Shanmugan (2007) argues 
sequence stratigraphic models are obsolete 
for understanding the deposition and 
distribution of deep-water sands because 
there is no simple correlation between 
current-induced submarine erosional 
surfaces (unconformities) and eustasy.  To 
quote Peter Burgess, “sequence stratigraphy 
can be nicely summarized as a triumph 
of assumption over fact”. Ultimately, there 
might be no necessity to look far and wide 
for external sources to the Viking, Pelican 
and Newcastle sandstone.  It is entirely 
possible they were sourced by submarine 
erosion directly from the strata below.

“When you change the way you look at 
things, the things you look at change.”  
Wayne Dyer, 2008
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ABSTRACT
Modern outcrops and subsurface data 
sets provide a mapping opportunity to 
characterize deep- water depositional 
systems from shelf edge to basin plain. 
This includes observations of the grain- 
to basin-scale framework and key 
stratigraphic surfaces that subdivide the 
basin-fill.

Analysis from recent mapping campaigns 
(2009-2019) from over 20 stratigraphic 
intervals in the Americas, Europe, Asia 
and New Zealand yields the following 
insights. (1) The range and variability 
in deep-water siliciclastic conventional 
petroleum reservoirs includes deposits 
resulting from transport and deposition 
via fluid turbulence, matrix strength and 
a combination of those two mechanisms.  
(2) Sediment distribution patterns in the 
deep sea are controlled by several key 
factors including various aspects of grain 
size and sediment volume, gradient, 
accommodation and overall basin type.  (3) 
Sub-bed-scale, semi-quantitative analysis 
of sedimentary fabric ratios commonly 
gleaned from core and image logs reveals 
critical information on bulk rock volume, 
net:gross and porosity to help determine 
stock tank original oil in place (STOOIP).  
(4) Sedimentary provenance and source-
to-sink routing systems are intimately 
linked to overall reservoir presence and 
reservoir quality in fine-grained turbidite 
reservoirs.  (5) Downslope sediment 
gravity flow behavior can be used to 
calibrate and understand the predictive 
attributes in deep-water reservoir type 
from canyon head to basin plain.

The results of these mapping campaigns 
reveal new observations on sediment 
gravity flows, their processes of transport 
and sedimentation, and their bearing on 
oil and gas exploration and development 
in deep-water depositional systems.  This 
presentation incorporates observations 
from passive margins including faulted 
slopes and ponded mini-basins, and active 
margins including foreland, forearc, back-
arc, strike-slip, intracratonic and hybrid 
basins.

BIOGRAPHY 
Jon R. Rotzien is President of Basin 
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company providing innovative geoscience 
and reservoir characterization solutions.  
He has published peer-reviewed research 
papers and scientific conference 
proceedings pertaining to petroleum 
geology, reservoir quality, reservoir 
characterization, sequence stratigraphy, 
process sedimentology, basin analysis 
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received a Ph.D. in Geological Sciences 
from Stanford University and a B.A. degree 
in Geology from Colorado College.  

FIGURE 1. The main processes in deep-water 
regions include pelagic and hemi-pelagic 
sedimentation, mass movements, ocean currents, 
tides, waves and biological processes. Some of 
the main deposits that function as petroleum 
reservoirs include deposits from turbidity currents 
(A, B, C), debris flows (D), and flows that experience 
both fluid turbulence and matrix strength, such as 
slurry flow deposits, hybrid event beds, transitional 
flow deposits or argillaceous sandstone beds.
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ABSTRACT
Composite channel bodies in the 
McMurray Formation compose the main 
reservoirs in the southern Athabasca 
Oil Sands Region (AOSR). Despite the 
economic importance of the vast bitumen 
resources they contain, a comprehensive 
regional analysis of their extent and 
morphology is lacking. An exceptional 
dataset composed of 190+ drill cores, 
core photographs from over 1,000 wells, 
wireline logs from more than 14,000 
wells, and 3-D seismic data were used 
to document the regional extent and 
morphology of four McMurray Formation 
parasequence sets and associated 
channel bodies in the southern AOSR. 
Additional goals included establishing if 
channel-body characteristics are linked 
to reservoir distribution, and exploring 
for sedimentological trends within and 
amongst individual channel bodies of 
differing stratigraphic age.

To determine if some regional channel-
body deposits are better SAGD reservoirs 
than others, average reservoir parameters 
were calculated and compared. The 
results indicate that although channel-
body thickness and average net sandstone 
thickness vary, the facies distribution, 
sandstone average porosity, and channel-
body shale volume are constant between 
channel bodies. 

The McMurray Formation stratigraphic 
framework and mapped channel bodies 
can be employed to map point-bar 
deposits and understand facies changes in 
a formation that is particularly heterolithic 
and laterally discontinuous; this will aid 
the prediction of sandstone trends while 
planning future reservoir delineation 
programs. Furthermore, future 
investigations of upstream-downstream 
sedimentological, ichnological, and 
morphological trends within the channel 
bodies that may provide additional 
insights into the McMurray Formation’s 
depositional environment. In terms of 
predicting SAGD success, identifying the 
stratigraphic origin of a channel body is 
apparently unnecessary; once the point-
bar deposits have been delineated and the 
sweet spots identified, projects in all the 
various channel bodies can be successful.
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geologist, she was intrigued by the 
regional stratigraphic relationships 
within the McMurray Formation and 
was inspired to learn more about fluvial 
stratigraphy and sedimentology. Earlier 
this year she completed a Ph.D. from the 
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ABSTRACT
Banks Island is the southwestern most 
of the Canadian Arctic Islands, about 
250 km northeast of the Tuktoyaktuk 
Peninsula, Northwest Territories.  
Banks Island is underlain by rocks from 
numerous geological provinces, including 
(i) Neoproterozoic Shaler Supergroup, 
(ii) sediments of the lower Paleozoic 
Franklinian Basin. These rocks were 
folded by a compressional event at some 
time between deposition of the youngest 
sediments (U. Devonian) and the age of 
sediments above the angular unconformity 
(L. Jurassic). Above deformed Devonian 
strata are (iii) clastic sediments deposited 
in the Jurassic-Cretaceous Banks Graben, 
and (iv) Cenozoic strata that blanket much 
of the island.  Multi-generational faults 
of different orientations cut Jurassic to 
Cenozoic strata.

The complex structural history is 
deciphered using a combination of field 
studies, seismic mapping, and low-
temperature thermochronology (organic 
petrology and apatite fission track).  
Maximum thickness for the entire Paleozoic 
succession was between 7.4 km and 9.9 km 
on northern Banks Island, with timing of 
maximum burial between Late Devonian 
(based on youngest preserved strata) and 
Early Permian (youngest allowable age 
based on thermochronology).   Folded 
strata on northwestern Banks Island (NE-
SW trending) are nearly orthogonal to Late 
Devonian Ellesmerian folds in the central 

Arctic Islands.  Apatite fission-track data 
indicate rapid cooling and unroofing 
during Late Permian and Triassic time 
(ca. 300-200 Ma), coincident with large, 
southerly-derived deltaic rocks deposited 
on the southern Sverdrup Basin margin 
during this time.  The timing of fold 
development on Banks Island is unclear. 
There is no thermochronological evidence 
of cooling on Banks Island co-incident 
with Late Devonian-Early Carboniferous 
Ellesmerian Orogeny farther north and 
there is no geological or geodynamic 
evidence for a collisional event in Permian 
or Triassic time when erosion took place.

Regional extension related to the formation 
of the Arctic Ocean likely caused Mesozoic 
and Cenozoic strata to be cut by numerous 
faults, most of which have a dominantly 
normal sense of motion and parallel the 
Banks Graben. Some of these faults show a 
component of strike-slip motion, however 
there is no compelling evidence for 
extensive strike-slip movement.  A series 
of NW-SE trending faults on the southeast 
side of the Banks Graben show normal 
sense of movement in the Late Cretaceous 
(Kanguk Formation) time.  These appear 
to be associated with the development of 
hydrothermal dolomite and a major zinc 
anomaly in till overlies the trend of one of 
these faults.
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Keith Dewing is a research scientist at 
GSC-Calgary where he works on Paleozoic 
strata, petroleum systems, and mineral 
deposits from the Canadian Arctic Islands. 
He obtained a PhD from the University 
of Western Ontario.  Kalin McDannell 
is a post-doctoral fellow at GSC Calgary 
with expertise in low temperature 
thermochronology.  He has a PhD from 
Lehigh University.  Elizabeth Atkinson is 
a geophysicist at GSC Calgary. She has a 
PhD from the University of Calgary and 
extensive industry experience in Canada, 
Libya and Indonesia.

DIVISION INFORMATION
The Division's mandate is to provide 
a CSPG forum for members who are 
interested in seeing the "wood" when 
they are looking at the "trees". Most of us 
deal with small areas in our daily work. A 
good understanding of the big geologic 
picture in which our areas are located will 
facilitate better geological interpretations 
and predictions, which will translate into 
higher drilling success rates. The aim of the 
Basin Analysis and Sequence Stratigraphy 
Division is to be innovative, inspiring and 
practical. We will try to introduce new 
concepts and methodologies of basin 
analysis and sequence stratigraphy to our 
group. We would also like to share inspiring 
interpretations of historical Canadian 
data. In particular, we encourage speakers 
to offer learnings that we can take home 
and apply in our daily work. The Division 
is also interested in running field trips 
or joint talks with other Divisions in the 
future.  
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ABSTRACT
The late Albian Viking Formation is 
a stratigraphically complex unit that 
exhibits significant along-strike variability 
of paleoshorelines that developed in 
response to autogenic processes as well 
as allogenic controls that were active 
during deposition. Structural reactivation 
of Precambrian basement structures 
occurred during Viking deposition and led 
to changes in depositional environments 
along the paleoshoreline. This tectonic 
activity influenced sedimentation patterns 
and the creation of anomalous zones 
of accommodation in localized areas of 
the basin. Across fault boundaries, both 
progradational and retrogradational 
stacking patterns occur within broadly 
contemporaneous deposits, complicating 
the correlation of stratigraphic units. These 
local structural controls that influenced 
deposition must be incorporated into the 
working sequence stratigraphic model.

Variability in accommodation and 
sedimentation rates within a basin 
generates significant deviations in the 
along-strike stratal stacking patterns 
of systems tracts. This variability can 
lead to coeval depositional units that 
record juxtaposition of transgressive 
(retrogradational) and regressive 

(progradational) stratal stacking patterns. 
In instances where transgressive 
and regressive units are deposited 
concurrently, problems arise when 
attempting to correlate the systems tracts 
and place their accompanying deposits 
into a sequence stratigraphic framework. 
In order to accurately incorporate 
these complex areas into a developing 
framework, a data-driven approach that 
integrates both allogenic and autogenic 
controls must be utilized when modelling 
the 3D architectural variability of 
subsurface units.

Few studies have documented the 
effect(s) of structural control on systems 
tract development. Coeval deposition of 
regressive and transgressive units can 
occur in multiple environmental settings 
including: i) tectonically active fault 
zones (leading to differential subsidence); 
ii) depositional environments wherein 
sedimentation rates may vary significantly 
along strike (e.g., deltas); and iii) 
areas where both sedimentation and 
accommodation rates are variable 
(Catuneanu, 2019). Under any combination 
of these depositional settings, conditions 
may operate wherein progradational 
and retrogradational stacking patterns 
are generated concurrently, leading to 
challenges when extending correlations at 
a basin-scale.

Coeval deposition of transgressive and 
regressive units is likely more common 
than has been documented in the literature 
to date. Modern marginal-marine 
examples highlight how variabilities 
in accommodation and sedimentation 
rates play a pronounced role in the 
development of shoreline architecture. 
Coeval deposition has likely occurred in 
other formations in the Western Canadian 
Sedimentary Basin, and it is therefore 
crucial to integrate this concept into future 
stratigraphic models in order to generate 
high-resolution datasets even in well-

explored areas of the basin.

BIOGRAPHY
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interested in seeing the "wood" when 
they are looking at the "trees". Most of us 
deal with small areas in our daily work. A 
good understanding of the big geologic 
picture in which our areas are located will 
facilitate better geological interpretations 
and predictions, which will translate into 
higher drilling success rates. The aim of the 
Basin Analysis and Sequence Stratigraphy 
Division is to be innovative, inspiring and 
practical. We will try to introduce new 
concepts and methodologies of basin 
analysis and sequence stratigraphy to our 
group. We would also like to share inspiring 
interpretations of historical Canadian 
data. In particular, we encourage speakers 
to offer learnings that we can take home 
and apply in our daily work. The Division 
is also interested in running field trips 
or joint talks with other Divisions in the 
future.  
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ABSTRACT
Drill cuttings have proven to be a 
valuable source for data and insight into 
characterizing unconventional reservoirs. 
With increasing use of public material, 
such as the cuttings at the AER Core 
Research Centre, issues such as proper 
sampling techniques, choice of special 
analyses to perform on certain lithology 
types, and sample quality assessment 
prior to destructive testing have become 
increasingly important to consider and 
discuss. 

The purpose of this meeting is to provide a 
forum for discussion between the users and 
the regulator (AER) to better understand 

how drill cuttings are being used. We 
will also address current guidelines and 
procedures to ensure that the public/
stakeholder interest is being protected. 
With the collective expertise represented 
within the CSPG membership, that uses 
the data and material, we feel that a forum 
of this type will give the AER increased 
insight into how the material is being used 
and will also allow the AER an opportunity 
to explain their guidelines and procedures 
to the most invested and knowledgeable 
stakeholders. 

BIOGRAPHY 
Doug has served as the chair of the CSPG 
Core and Sample Division for a number of 
years. He worked with Canadian Hunter 
from 1985-1991 as a Petrographer and 
has been an independent consultant 
since 1992. In 1995 Doug took over the 
“Estimating Porosity and Permeability 
From Drill Cuttings” workshop from 
Valerie Ethier (one of the first women 
Geologists to work in the Oil Patch in 
Canada) and has presented the workshop 
to over 1200 Geologists to date. 

DIVISION INFORMATION 
The Division has met sporadically over the 
years and has usually only assembled when 
specific issues have arisen that impact 
the access and use of core and sample 
material to the Geological community. 
Issues such as the proposed expansion of 
the AER Core Research Centre, changes 
to the submission of drill cuttings to the 
AER, and changes in sampling rules by the 
EUB/ERCB/AER have been central topics 
for discussion. In all cases, we include staff 
from the regulator to provide a two-way 
discussion to help us better understand the 
critical issues on both sides of the fence. 
With the rapidly changing landscape in 
our industry we anticipate more of these 
issues to arise with changing rules and 
technology. 
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ABSTRACT
The Geothermics of the Western Canada 
Sedimentary Basin (WCSB) has gained 
increasing prominence recently given its 
potential as a source of renewable low 
carbon energy.  Understanding regional 
variations in the geothermal gradient 
(GTG) also has implications for oil and 
gas exploration and exploitation.  These 
include carbon capture and sequestration  
(Bachu, 2002), petrophysics and source 
rock maturity.

Temperature and pressure are the primary 
data sources for evaluating the subsurface. 
These data are also alone in providing 
information of the state of the rocks far 
from the wellbore.  All other data are taken 
from within the wellbore (cuttings and 
core) or are derived from measurements 
and only represent properties within a 
couple of metres from the wellbore (e.g. 
conductivity, sonic, density, neutron). As a 
result, the GTG is one of very few ways to 
gain a relatively unfiltered view of the Earth.

Bachu and Burwash (1994) provided an 
excellent example of a regional GTG map 
across the WCSB based on data from 1,473 
wells.  An enhanced version of this map 
has been created using current mapping 
and data processing techniques using 
temperature data from over 68,000 wells 
selected over a data set of over 147,000 
bottomhole buildup tests.   The significantly 
larger data set has allowed for a much higher 
resolution GTG map.  Previous GTG maps 
have used an arbitrarily selected average 

surface temperature which can result in 
significant errors in the GTG calculation.  
This updated map has been further refined 
by using modern GIS techniques to assign 
more accurate surface temperature values 
based on 30 years of weather station data 
rather than assuming an average surface 
temperature.

Use of a high resolution GTG map and its 
derivatives, such as reservoir temperature, 
has abundant applications.  Practical and 
theoretical examples of applications of this 
updated GTG map will include highlighting 
in situ heavy oil viscosity variations and 
over-burden removal.

REFERENCES
Bachu, S., 2002. Suitability of the Subsurface 
in Northeastern British Columbia for 
Geological Sequestration of Anthropogenic 
Carbon Dioxide. Alberta Geological Survey, 
Alberta Energy and Utilities Board.

Bachu, S. and Burwash, R.A., 1994. 
Geothermal regime in the Western Canada 
Sedimentary Basin. In: Geological Atlas of 
the Western Canada Sedimentary Basin. 
G.D. Mossop and I. Shetsen (comps.). 
Calgary, Canadian Society of Petroleum 
Geologists and Alberta Research Council, 
chpt. 30.
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ABSTRACT
Lithium has garnered significant interest 
over the last decade to now being 
ubiquitously associated with lithium ion 
batteries – a key component in energy 
storage technologies. These storage 
solutions are necessary to better utilizing 
renewable energy sources as a means to 
decarbonize energy production. With such 
an important role in these systems and the 
growing demand from electric vehicles, 
lithium sales are set to grow rapidly. In 
2018 these were $4 billion USD with many 
forecasts pointing to over $30 billion 
USD by 2030. Although batteries are 
continually evolving, lithium is expected 
to continue as a dominant component in 
current and next generation batteries due 
to it’s unique electrochemical properties 
allowing higher battery energy densities. 
Current supplies of lithium originate 
from two deposit types: hard rock mines 
and concentrated lithium brines. Mining 
for mineral forms of lithium requires 
heavy machinery to lift and crush ore 
and the application of high temperatures, 
pressures and caustic reagents to extract 
the lithium. Lithium brines are processed 
using evaporation ponds which require 
huge tracts of land, are prone to leaks 
and weather setbacks and take 2 years 
to concentrate before producing lithium 
products. Global supply of raw lithium 
products is geographically concentrated 
and dominated by Chile, Argentina, 
Australia, and China with China enjoying 
a near monopoly on refining to produce 
higher battery grade products.

Canada has an opportunity to capture part 

of this supply chain as there is a significant 
gap between leaders in these chains and 
North American supplies. This is especially 
evident in the recent declaration from the 
United States that lithium now represents a 
key strategic mineral essential for nations’ 
future energy independence. Canada has 
only started to understand it’s inventory 
of lithium resources, but it is evident that 
subsurface brines in western provinces 
present a potentially unique and elegant 
resource in jurisdictions with existing 
oil and gas infrastructure and expertise. 
These brines occur within reservoirs 
which are or have produced oil and gas 
as well as certain “virgin” or untapped 
dedicated formation waters. Early work 
suggests there are relationships with other 
elements which may serve as useful proxies 
in further assessing these resources. 
The brines themselves are typically 
chloride dominated and lower in lithium 
concentration (50 – 200 mg/L) than their 
counterparts in South America (300 – 3000 
mg/L) yet exist in vastly larger volumes 
which amount to a comparable resource 
in place. In this respect, one can draw a 
similar parallel between lithium brines 
and the oil and gas industry’s conventional 
vs. unconventional resources. In the case 
of lithium, the higher concentration 
resources of South America are analogous 
to the conventional, higher concentration 
resource vs. the North American 
subsurface brine resources representing 
a more dilute unconventional resource 
unlocked by advances in technology. In 
addition to presenting a lithium resource, 
there exists potential for a myriad of uses 
for subsurface brines such as pairing these 
with geothermal and other trace element 
recovery methods tapping into a broad 
potential value chain.

To facilitate such an industry, Canada 
faces a number of hurdles which can only 
begin to be addressed through broader 
understanding and conversation about 
these resources and their potential. 
Technology is under development to 
better access these more dilute resources 

yet many of these parties have until 
recently operated in relative silos possibly 
hindering progress. Problematically, 
lithium in brines currently falls within 
a grey area in terms of regulatory 
framework. Some jurisdictions leave 
the rights under existing metallic 
mineral claims which are not designed 
for such a resource while others enact 
new frameworks which misunderstand 
the nascent state of this industry and 
ultimately serve as prohibitive barriers to 
entry for proponents. Despite the often 
long timelines for resource development, 
a window of opportunity is surfacing and 
proponents of such an industry are hopeful 
that with the right conversations and early 
consultations and research, Canada could 
become an important producer of lithium 
and a leader in state of the art technologies 
for it’s extraction.

BIOGRAPHY 
Eric grew up in Calgary and had an early 
introduction to geology through his father 
who worked as a geologist in Calgary and 
abroad. Like many who had geologist 
parents, Eric was raised in a passionately 
outdoorsy family which would spend 
every weekend in the mountains with dad 
lecturing about the rocks in the area... 
This sparked a very early passion for earth 
science and tangentially energy systems 
which lead Eric to complete a B.Sc. in 
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Geology at Mount Royal University as 
part of the first graduating class in the 
new program in 2012. In addition to 
summers working in gold exploration 
internships in northern Quebec, Eric then 
worked for a hydrogeology consultancy 
firm in Calgary for a year and a half 
focussed on groundwater monitoring 
and sourcing programs for many 
SAGD projects in Northern Alberta. As 
economic downturn loomed, Eric sought 
additional education at the University of 
Calgary where he completed his M.Sc. 
in Carbonate sedimentology under the 
supervision of Dr. Benoit Beauchamp in 

2016. Here Eric was exposed to extremely 
remote field work in the Sverdrup Basin 
of Arctic Canada and developed a keen 
understanding of carbonate facies, 
reservoir properties, basin analysis 
and geochemistry. Eric maintained his 
interests in the link between earth science 
and energy solutions and found his way 
into the topic of lithium in subsurface 
brine near the end of his masters. As many 
of these prospective brines were hosted in 
carbonate reservoirs, they represented a 
niche marriage between his hydrogeology 
background and carbonate reservoir 
proficiencies. Through networking and 

activity at various conferences, Eric went 
forward to serve as one of the founding 
members and executives of LiEP Energy 
Ltd., a start-up in Calgary geared towards 
North American lithium brine plays and 
developing requisite lithium extraction 
technology. Eric is also a founding board 
member for the nascent Canadian Lithium 
Association which aims to raise awareness 
and inform policy on the potential of 
a lithium industry in Canada. Outside 
of work, Eric is an avid mountain biker 
and outdoor enthusiast who maintains 
involvement at local trail organizations.

Geology of the Alberta Oil Sands Deposits  

UPCOMING SHORT COURSE 

OCTOBER 23-24 
Instructors: Dr. Murray Gringas & Dr. Mike Ranger 

AER Core Research Centre 
 

Course objective is to provide an overview of all of the oil sands reservoirs of Alberta, including carbonate        
reservoirs, with an emphasis on the largest economic producers: Athabasca, Cold Lake and Peace River. This will 

serve as an introduction to the essential geological and geotechnical aspects of the oil sands relevant to          
exploitation of the resource, including mining and in-situ recovery. Many aspects of oil sands stratigraphy and 

sedimentology remain contentious. This course will expose the participants to all sides of these issues. 
EARLY BIRD RATE ENDS - SEPTEMBER 25TH 

REGISTER ON WWW.CSPG.ORG/EDUCATION  



DIVISION TALKS

26 RESERVOIR ISSUE 5 • SEPTEMBER/OCTOBER 2019

INTERNATIONAL DIVISION TALK 

Colombia Oil: Alberta 40 years younger
SPEAKER
Jon Noad | Gran Tierra

Time: 12:00 pm 
Date: Wednesday, 
September 11, 2019
Location: geoLOGIC Room (2nd 
Floor), Aquitaine Tower, 540-
5th Avenue S.W., Calgary

ABSTRACT
Colombia is currently the fourth largest 
producer of oil and gas in South America, 
but it is recognized that this country has 
enormous potential reserves. In many ways 
it lies at a point some distance in Alberta’s 
past, with plentiful opportunities for 
exploration and production from a series of 
stacked reservoirs. Four major basins have 
been defined in Colombia, and today’s 
presentation will focus on the Middle 
Magdalena Valley Basin (MMV). This was 
the first basin to actively produce oil in 
Colombia, but holds significant remaining 
potential at a variety of stratigraphic 
intervals ranging from the Jurassic to the 
Pliocene in age. A short talk cannot do 
justice to the entire spectrum of reservoirs, 
so we will concentrate on two of them, 
one carbonate and one clastic dominated 
succession. 

The Cretaceous La Luna Formation is 
one of South America’s premier source 
rocks, supplying oil to the great fields of 
Venezuela’s Bolivar Coastal Belt, as well 
as underlying the basins of Colombia. 
The La Luna produces under natural flow 
within the MMV, and is a distal ramp 
carbonate with high TOC values. The 
clastic Lisama Formation is Paleocene 
in age, and comprises fluvio-estuarine 
channel deposits, as well as shallow 
marine intercalations representing relative 
highstands. Carefully chosen analogues 
from both Canada and Venezuela, including 
the Duvernay and McMurray Formations, 
will be presented to demonstrate how 
they can provide crucial insights when 

developing these new reservoirs. By the 
end of this talk you should have gained an 
appreciation for the petroleum geology of 
Colombia, as well as an understanding of 
what information should be utilized when 
evaluating relatively unexplored reservoirs 
in the subsurface.

BIOGRAPHY 
Jon Noad graduated from Imperial College, 
London in 1985 and started work in the gold 
and platinum mines of South Africa. From 
here he turned to submarine cable laying, 
and completed a Masters in Dinosaur 
Provincial Park. This led to a geology PhD. 
in eastern Borneo, after which he joined 
Shell. International exploration led to a 
move to Canada in 2006, and he has since 
worked at several oil companies, as well 
as teaching at Alberta and Mount Royal 
universities. He currently works for a 
Colombian oil company. Jon loves travel, 
running, photography and hot curries.
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PALAEONTOLOGY DIVISION TALK 

Between a Bone and a Log:   
Exploring the Elements of Permineralization
In addition to the main presentation 
by Rachael Nottrodt, Clinton Turner 
will provide a brief presentation.

SPEAKER
Clinton Turner, Grade 6 Student and  
APS Member

Time: 7:30 pm 
Date: Friday, September 20, 2019
Location: Mount Royal 
University, Room B108

ABSTRACT
The Alberta Badlands in the Cretaceous era, 
and the Arizona Badlands in the Triassic era, 
produced amazing fossils in very different 
environments. My presentation addresses 
the effect of different environments on 
how the fossils were permineralized. Using 
X-ray Fluoresence (XRF) Spectrometry, 
I analyzed a Cretaceous era hadrosaur 
bone and a Triassic era log to see if 
there was a difference in the elements 
of permineralization between the two 
specimens. I hypothesized that analyzing 
the bone and the log would give clues 
about the environments the fossils were 
permineralized in, and that the elements 
found in the specimens would be different 
because of the different habitats and 
different time periods. I conducted 11 
trials on the bone, and 15 trials on the 
log, and compared the results. I found 
that in the bone there were two areas that 
were crystallized. There was a positive 
correlation between Silicon (Si), Iron (Fe), 
Manganese (Mn), and Sulphur (S), and 
a positive correlation between Calcium 
(Ca), Phosphorus (P), Strontium (Sr), and 
Barium (Ba). The correlation between Si, 
Fe, Mn, and S is opposite to that of Ca, P, 
Sr, and B. I discovered that the fossilized 
log is almost 100% silica, and that the XRF 
spectrometer may not be totally accurate 
close to the centre of the specimen. There 
is less Silicon (Si) and higher amount 
of Fe, Aluminium (Al), and Ca. The 

hadrosaur bone was buried in sand during 
decomposition. It was found near the 
edge of what was the Bearpaw Sea during 
the Cretaceous era, and the presence of 
flowing water and wet sand contributed 
to the permineralization process. During 
the Triassic era, in what is now the Arizona 
Badlands, there was a great deal of volcanic 
activity, and the ash fallout covered the log. 
Water dissolved the ash, and over time, 
replaced the original organic matter with 
almost pure silica. This was proved through 
XRF spectrometer analysis. More research 
and analysis is needed to figure out why 
there is an opposite correlation between Si, 
Fe, Mn, and S, versus Ca, P, Sr, and Ba.

BIOGRAPHY
Clinton Turner is in Grade 6 and is a 
paleontology enthusiast. He has been a 
member of the Alberta Paleontological 
Society (APS) since 2015. His favourite 
aspects of the APS are the field trips. He also 
really enjoys fossil hunting with his family 
in the Alberta Badlands.  
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PALAEONTOLOGY DIVISION TALK 

Ornithomimids of Late Cretaceous Alberta
SPEAKER
Rachel E. Nottrodt, Ph.D. Student, 
Department of Geology and Geophysics, 
University of Calgary

Time: 7:30 pm 
Date: Friday, September 20, 2019
Location: Mount Royal 
University, Room B108

ABSTRACT
Ornithomimids, or bird-mimic dinosaurs, 
are a clade of ostrich-like theropods that 
are found in Upper Cretaceous sediments 
of Asia and North America. They are the 
most abundant non-avian theropods 
preserved in North American Upper 
Cretaceous deposits, with Alberta having 
the greatest number of ornithomimid 
fossils. Ornithomimids have edentulous 
beaks and feathers, making them the most 
basal member of Theropoda to possess 
both of these characteristic bird traits and 
therefore an important group to study in 
order to understand how these features 
first originated in dinosaurs. The most 
recent in-depth review of ornithomimid 
taxonomy placed all Albertan specimens, 
all of which were found in the Dinosaur 
Park and Horseshoe Canyon formations, 
into Ornithomimus edmontonicus and 
Struthiomimus altus, resulting in the 
temporal range of O. edmontonicus and 
S. altus extending nearly ten million 
years, while other dinosaur species 
generally range around one million 
years. Insufficient diagnostic characters, 
allegedly stemming from the conservative 
morphology of ornithomimids, has led 
to this exceptionally long temporal range 
and has made it difficult for several studies 
to confidently assign ornithomimid 
material to either taxa. Recognition of 
two new taxa, Rativates evadens and 
Qiupalong sp., from existing specimens 
from the Dinosaur Park Formation 
promises the potential to identify new 
taxa. Furthermore, the recent description 
of a specimen from the Horseshoe Canyon 
Formation provides renewed support for 

the previously synonymized ornithomimid 
taxon, Dromiceiomimus. Examination of 
all accessible ornithomimid specimens 
from the Late Cretaceous of Alberta has 
revealed diagnostic ornithomimid material 
from the upper Maastrichtian Scollard 
Formation for the first time (including 
the remains of a giant ornithomimid), 
identified a unique large ornithomimosaur 
within the Dinosaur Park Formation, 
and provided a new suite of characters 
to refine the taxonomic classifications. 
Overall, these findings seek to improve our 
understanding of ornithomimids during 
the Late Cretaceous in Alberta, thereby 
providing a clearer picture of the species 
that existed, the relationships among those 
taxa, and the opportunity going forward to 
investigate how these individuals fit into 
the global history of ornithomimosaurs.   

BIOGRAPHY
Rachel Nottrodt grew up in St. Catharines, 
Ontario. She completed her undergraduate 
education at Brock University in St. 
Catharines, where she conducted 
undergraduate research on newt limb 
regeneration with Dr. Robert Carlone. She 
completed an M.Sc. in Biological Sciences 
with a specialization in Cell and Molecular 
Biology at Brock University with Dr. 
Carlone, in which she examined the role of 
cell cycle regulation in newt spinal cord and 
tail regeneration. She is currently pursuing 
a Ph.D. at the University of Calgary with 
Dr. Jessica Theodor and Dr. Alex Dutchak 
studying the taxonomy and phylogeny 
of ornithomimids in Alberta. Rachel’s 
research interests include theropod 
evolution, structure-function relationships, 
and evolutionary development biology.  
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PALAEONTOLOGY DIVISION TALK 

If In Japan… visit the Tokai University Natural History Museum
In addition to the main presentation by 
Dr. Alwynne B. Beaudoin, Arnold Ingelson 
will provide a brief presentation.

SPEAKER
William Arnold Ingelson, APS Member

Time: 7:30 pm 
Date: Friday, October 18, 2019
Location: Mount Royal 
University, Room B108

ABSTRACT
On a recent trip to Shimizu Japan, the 
dinosaur and fossil displays at the Natural 
History Museum at the Tokai University held 
a number of surprises. In his presentation, 
Arnold will share a number of photographs 
and descriptions of the dinosaurs and 
fossil specimens collected from Asia and 

around the world.  The museum collection 
includes the fossil remains of gigantic 
dinosaurs such as the 26 meter Diplodocus, 
Tarbosaurus with sharp teeth, Triceratops 
and Stegosaurus.

BIOGRAPHY
Arnold Ingelson is a native Calgarian 
and has been involved in searching for 
fossils and dinosaur bones for the past five 
decades.  As a young boy, his uncle, Bill 
Downton, one of the founding members of 
the Calgary Rock and Lapidary Club would 
take Arnold & his younger brother Allan, on 
field trips to the Badlands. This inspired a 
life-long interest in both palaeontology and 
landscape painting.  Following high school, 
Arnold pursued a Bachelor of Education 
from the University of Calgary majoring 
in Secondary Art.  Arnold also completed 
three diplomas in the areas of Speech 

Arts and Drama from Trinity College of 
London, England, the Royal Conservatory 
of Toronto and Mount Royal College. This 
provided the opportunity to teach Speech 
Arts for a number of years at Mount 
Royal Conservatory.  He later completed 
a master’s in educational leadership 
from the University of Portland, Oregon. 
Arnold taught at both the elementary and 
secondary levels in a career spanning 34 
years with the Calgary Board of Education. 
He was Principal at five different schools 
prior to his retirement in 2012.

Arnold has continued his passion of 
painting as well as palaeontology during 
his retirement. He and his wife also have 
a strong interest in travelling throughout 
the world.  His recent trips to Japan in 
December 2018 form the basis for this 
presentation.  

Unconventional Mudrocks from a Canadian Perspective 

With Special References to the Devonian Duvernay Formation  

UPCOMING SHORT COURSE 

NOVEMBER 20-21 
 

Instructors: Per Pedersen & Raphael Wust 
AER Core Research Centre 

 
This intermediate core workshop course aims to broaden the understanding of unconventional mudrocks          

with a particular reference to the Devonian Duvernay Formation. Lectures provide insights into mudrock/shale 
classifications, facies and stratigraphic descriptions, depositional processes and models, core and fluid analysis, 
Duvernay outcrop equivalents and mechanical stratigraphy. This course is aimed for intermediate experienced 

geologists with some understanding of the Duvernay formation.  
 

EARLY BIRD RATE ENDS - OCTOBER 30TH 
 

REGISTER ON WWW.CSPG.ORG/EDUCATION  
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PALAEONTOLOGY DIVISION TALK 

Exploring the Natural History Hall at the new Royal Alberta Museum
SPEAKER
Alwynne B. Beaudoin, Royal Alberta 
Museum

Time: 7:30 pm 
Date: Friday, October 18, 2019
Location: Mount Royal 
University, Room B108

ABSTRACT
The purpose-built Royal Alberta Museum 
opened on October 3, 2018, the culmination 
of more than seven years’ planning and 
development. Inside the impressive 
building, four new permanent galleries 
highlight Alberta’s people, land, and 
history. At 419,000 square feet —twice the 
size of the original museum—it is the largest 
museum in western Canada, with more 
than 70,000 SF of permanent gallery space, 
accompanied by a large feature gallery. 
In 26,000 SF of exhibit space, the Natural 
History Hall provides a visually compelling 
view into the landscapes of Alberta, past 
and present, displaying more than 2000 
specimens in 180 stories. Three galleries – 
Ancient Alberta, Ice Age Alberta, and Wild 
Alberta – show the development of modern 
Alberta, from the foundational bedrock and 
geological structures, through the massive 
glaciations that smoothed and wrinkled 
the surface, to the plants and animals that 
now live in its varied ecoregions. The global 
perspective of the Gems and Minerals 
Gallery, with its high aesthetic ambiance, 
complements these Alberta stories. 

Ancient Alberta profiles the large-scale 
processes, especially plate tectonics and 
mountain building, which shaped the 
underlying form of the landscape. Among 
the signature displays are Edmontosaurus 
specimens from the Danek Bonebed, a 
saltwater tank featuring a community 
of marine invertebrates, and three huge 
polished rock slabs showing the products 
of sedimentary, metamorphic and igneous 
rock formation processes. Ice Age Alberta 
highlights the role of glaciation in shaping 
the modern land surface, and climate and 

environmental changes that have occurred 
in the last 13,000 years. The museum is well 
known for its extensive collection of Ice 
Age fossils, which forms the centerpiece 
of this gallery. Ten large replica skeleton 
mounts of Ice Age animals, including 
mastodon, giant short-faced bear, and 
Jefferson’s ground sloth, anchor the 
experience. Fragmentary fossil specimens, 
many sourced from local gravel operations 
in cooperation with industry, show the 
challenging nature of Alberta’s Ice Age fossil 
record. Wild Alberta showcases modern 
environments of Alberta, arranged by four 
major ecoregions. Eight original dioramas 
provide familiar reference points while 
nine new dioramas show animals in active 
and dynamic poses, including a wallowing 
bison and a lynx-hare chase. The Gems and 
Minerals gallery encourages contemplation 
of beauty, colour, shape, and form, through 
display of one of Canada’s premier mineral 
collections. Keynote pieces include a 
large purple amethyst geode and a huge 
touchable concretion with holes, while 
meteorite specimens, fluorescent minerals, 
and a spectacular array of gemstones round 
out the displays.

BIOGRAPHY
Alwynne Beaudoin is Director, Natural 
History, at the Royal Alberta Museum. She 
is responsible for the oversight of eight 
curatorial programs and more than thirty 
staff. Alwynne joined the museum in 1991. 
She holds a Ph.D. in physical geography 
from Western University, Ontario. Her 
research focus is on Alberta’s postglacial 
landscapes and environments, especially 
in relation to the archaeological record, 
investigated mainly through pollen and 
plant macrofossil analysis.   
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STRUCTURAL DIVISION FIELD TRIP 

Folds, Fractures, and Reservoir Compartmentalization in structurally complex 
reservoirs: Canyon Creek Southern Canadian Rocky Mountains
LEADER
Paul MacKay, Shale Petroleum

Time: 7:15am, depart 7:45am 
(anticipated end time 7:00pm)  
Date: Saturday, September 
21, 2019 (1 day)
Field trip location: Canyon Creek 

CSPG Member: Free  
This is a member only event. 
Registration close: September 13, 2019  
CPD: 8

PLEASE NOTE: Limited 
registration spaces available. 

ABSTRACT
The objective of the field trip will be to visit 
the section of outcrops in the McConnell 
Thrust sheet that lie along Canyon Creek 
to the West of the Powderface trail in 
Kananaskis Country.

This trip contains good examples of folded 
and fractures Paleozoic carbonate strata.

The patterns in the fracture distribution 
and structural style of the outcrop are 
similar to those in gas reservoir within the 
Alberta Thrust Belt. The outcrop provides 
an opportunity for the geologist to see the 
geometry and distribution of fractures 
in three dimensions and to view the 
relationship between the fractures and the 

geometry of folds. Although the situation 
within a buried reservoir may differ, the 
Canyon Creek structures are useful analogs 
to many fields that produce a significant 
amount of hydrocarbons within the Rocky 
Mountains.

To reach the outcrop one must hike 
approximately 4 kms on the dry bed of the 
river on an easy walk.

Registration info: NOTE: THE FIELD TRIP IS 
WEATHER DEPENDENT, IF HEAVY RAIN 
THE FIELD TRIP WILL BE CANCELLED 

December 31 is the deadline for making 
a charitable contribution for 2019.  
Support programs that inspire and  

advance education, foster technical  
excellence and encourage awareness of 
petroleum geoscience.  Make a donation 

to the CSPG Foundation today to  
ensure you receive your charitable tax 

benefit for the year. 
 
 

Visit www.cspg.org/foundation and click DONATE NOW    

SUPPORT GEOSCIENCE EDUCATION 
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STRUCTURAL DIVISION TALK 

In-situ stresses and fracture orientation in the Cretaceous Colorado  
Group Formation in Cold Lake, AB  
SPEAKER
Simona Costin, Imperial Oil

Time: 12:00 pm 
Date: Thursday, October 3, 2019
Location: Schlumberger 
Canada, Province Conference 
Rooms 2nd floor
Palliser One Building, 200, 
125 9th Avenue SE 

ABSTRACT
How high-angle normal faults would be 
reactivated under the strike-slip tectonic 
regime if pore pressure increases during 
injection operations? What parameters 
would control shear slip localization? 
To answer these questions, 3D coupled 
reservoir geomechanical modeling (Petrel-
Visage-Eclipse) is carried out in the St. 
Lawrence Lowland region. We evaluate 
the potential for shear failure along the 
pre-existing sub-surface Yamaska high-
angle normal fault under the present-day 
strike-slip tectonic regime. This study 
represents a follow-up of the previous step 
of 2D geomechanical modeling aimed to 
assess the potential of safe CO2 injection 
into a sandstone reservoir (the Covey 
Hill Formation) within Early Paleozoic 
sedimentary basin in the Becancour area 
located at 110 km southwest of Quebec 
City. The Yamaska Fault in the area is 
oriented NE-SW with a strike varying 
from subparallel to ~35° to the orientation 
of maximum horizontal stress SHmax 
(NE63°) and dips to the SE at ~60° with 
~800 m vertical throw. Multiple runs in 
the 3D model simulate several steps of 
increasing pore pressures due to CO2 
injection in the Covey Hill sandstone 
reservoir within the footwall at ~1.2 km of 
depth. The pore pressures increase by 4, 
6, 8 and 15 MPa, respectively, at the four 
time-steps simulated. Our modeling results 
show that plastic shear deformations along 
the Yamaska Fault are initiated at the step 

of pore pressure increase by 8 MPa and a 
larger area slipped during the next injection 
stage. The non-linear geometry of the fault 
results in localization of plastic shear strain 
on the prominent fault segments optimally 
oriented, while other segments remain 
inactive.  The shear slip occurs mostly at 
the depth level of the injection interval 
propagating upward to the top of the Utica 
shale in highly stressed fault segments. 
Our study helps to quantify the risk of 
fault reactivation induced by injection 
operations. 

BIOGRAPHY 
Simona Costin is a Geomechanics Advisor 
with Imperial Oil and is responsible 
for monitoring and testing caprock 
formations for thermal projects. She is 
working collaboratively with reservoir 
engineers, production engineers and 
geoscientists to maintain safety of thermal 
operations from the standpoint of casing 
integrity and caprock integrity. Simona 
has a diverse background, with a PhD in 
Geological Sciences from the University 
of Saskatchewan, an MSc. in Geophysics 
from the University of British Columbia 
and more than twenty years’ experience 
in conventional and unconventional 
reservoirs. 
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YOUNG PROFESSIONALS TALK 

Canadian Energy Leadership 
SPEAKER
Chris Slubicki

Time: 12:00 pm 
Date: Thursday, October 17, 2019
Location: geoLOGIC Room (2nd 
Floor), Aquitaine Tower, 540-
5th Avenue S.W., Calgary

ABSTRACT
In recent years, Canada’s focus on being a 
leading environmental citizen has come 
into apparent conflict with our desire 
to responsibly provide clean, affordable 
energy for a growing world that demands 
a higher standard of living for all.  In this 
talk, Mr. Slubicki will discuss the (at times) 
uncomfortable reality of energy and the 
environment in Canada and around the 
world.  Canada’s unique combination of 

resources, policy and technology position 
our nation to be a leader in the future 
energy landscape; if we have the courage to 
stand up for our industry and best-in-class 
way of doing things.

BIOGRAPHY 
Chris Slubicki is President, CEO & Director 
of Modern Resources Inc., a Calgary-based 
private oil and gas company.  He has more 
than 35 years of experience in the business 
sector. 

From 2009 to 2011, Chris was Chief 
Executive Officer of OPTI Canada, where 
he was brought into a distressed situation, 
stabilized the company and sold it to 
CNOOC for $2.1 billion in late 2011.  Chris 
is the former Vice-Chairman of Scotia 
Waterous and was one of the four original 
founders of Waterous and Co., a private 

global oil and gas mergers and acquisitions 
firm, starting the firm in Calgary in 1989.  
Prior to selling the firm to Bank of Nova 
Scotia in 2005, the firm expanded to 
offices in five countries with a staff of 88 
and completed hundreds of oil and gas 
transactions over its 17-year tenure.  

Chris graduated with a B.Sc. in Mechanical 
Engineering from Queen’s University and 
an MBA from the University of Calgary. He 
is a Professional Engineer in Alberta, and a 
member of APEGA.  Chris is currently on 
the boards of Bonavista Energy Corporation 
and the Emily Brydon Youth Foundation.  
Chris served on the board of Alpine Canada 
Alpin for seven years, the last two as Chair.  
Chris coached young ski racers with the 
Fernie Alpine Ski Team for 14 years and 
served as President of the club for three 
years. 

Sweat the Subsurface 
 Road Race & Fun Run 

(31st Annual CSPG/CSEG/CAPL 10K & 5K Road Race) 
 

Thursday September 19, 2019 | race start time: 6:00pm  

Register today!  
www.cspg.org 
go to– events– road race 
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R. J. W. Douglas Medal 
Call for Nominations 

The R. J. W. Douglas Medal was established by the Canadian Society of Petroleum 
Geologists in 1980 to honour the memory of one of Canada’s outstanding geologists, 

Dr. Robert J. W. Douglas.  It recognizes those who best emulate the scientific        
qualities of this extraordinary geologist. This medal is awarded annually by the         

Canadian Society of Petroleum Geologists to an individual for outstanding scientific 
contributions to the understanding of sedimentary geology and, just as importantly, 

commending major contributions to regional tectonics and structural geology that are 
important to petroleum geology in Canada. 

 
Nominee Eligibility 

Open to any geoscientist who models the scientific attributes of Dr. R. J. W. Douglas 
 

VISIT CSPG.ORG/AWARDS TO FIND OUT NOMINATION INFORMATION 
 

Nomination deadline is September 30, 2019 
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R. J. W. Douglas Medal 
Call for Nominations 

The R. J. W. Douglas Medal was established by the Canadian Society of Petroleum 
Geologists in 1980 to honour the memory of one of Canada’s outstanding geologists, 

Dr. Robert J. W. Douglas.  It recognizes those who best emulate the scientific        
qualities of this extraordinary geologist. This medal is awarded annually by the         

Canadian Society of Petroleum Geologists to an individual for outstanding scientific 
contributions to the understanding of sedimentary geology and, just as importantly, 

commending major contributions to regional tectonics and structural geology that are 
important to petroleum geology in Canada. 

 
Nominee Eligibility 

Open to any geoscientist who models the scientific attributes of Dr. R. J. W. Douglas 
 

VISIT CSPG.ORG/AWARDS TO FIND OUT NOMINATION INFORMATION 
 

Nomination deadline is September 30, 2019 

PETROLEUM GEOLOGY EMERGENCY
By Clinton Tippett, CSPG Past-President 2019

I have been fortunate enough to have 
“ridden the wave” of industry prosperity 
over the last forty years – so I have 

had lots of time to try to pull together my 
perspectives.  As I wind down my Past-
President’s term of office, I have been given 
the opportunity to provide my limited 
insights into the world of petroleum 
geoscience in Canada - and in particular 
where we are headed and what it means for 
our sphere of employment.  

As we all know, our industry has been and 
is still facing significant head winds, both 
economically and politically.  Oil and gas 
have become the target-du-jour for every 
aspiring activist despite many industry-
friendly protestations of how central the 
uses of hydrocarbon-derived products are 
to our daily existence.  The media have all 
but officially signed up for this negative 
bandwagon and have dragged many of the 
general public along with them.  At this 
point we have apparently moved “beyond 
science” to the degree that even well-
reasoned cases for skepticism regarding 
the cause and effect of climate change 
are dismissed out of hand. The negative 
implications for our profession have 
unfortunately become collateral damage, 
at least domestically.  The title of this article 
is, of course, a reference to the so called 
“climate emergency” recently declared by 
the Federal Government.  Despite being a 
slow motion train wreck, the fallout from 
these attacks has been very real for us.  Let 
us count the ways – reduced investment, 
reduced employment, reduced research, 
reduced petroleum education and 
reduced benefits generated for our society.  

Unfortunately “climate change” has 
become a convenient scapegoat for 
every natural disaster despite most of the 
underlying faults being deterioration of 
infrastructure, population growth and 
untrammeled development of vulnerable 
areas like fluvial flood plains and coastal 
regions.  Normal geological processes like 
transgressions in deltas are now viewed in 
a very different light.  Governments have 
become unaccountable because they can 

just point a finger at “climate change” 
with carbon dioxide as the villain.  The 
media sensationalizes every event with 
instantaneous coverage and superficial 
explanations.  The fact that our world is 
becoming increasingly interconnected 
and vulnerable amplifies the effects of 
natural disasters – but this is often lost in 
the uncritical commentary.

What does the future hold?  Is it 
conceivable that the Federal Government 
could succeed in abolishing the upstream 
petroleum industry in Canada without 
returning us to the Dark Ages? Could 
the Canadian economy operate without 
domestic hydrocarbon production 
through importation of all needed 
petroleum products?  Besides being 
completely hypocritical, this potential 
future is flawed from many perspectives.  
Obviously investment and jobs would 
suffer.  Our balance of payments and 
exchange rate would be pummeled unless 
we could create replacement export 
products to offset that deletion – maple 
syrup and hockey sticks?  Government 
revenues would fall and with them social 
services.  Security of supply used to be a 
major policy driver – and could be again.  
In a world in which we are dependent on 
imports, where would that leave Canada?  
And what about our international 
credibility in taking on this ultimate 
boy scout initiative of ignoring our own 
resource potential?  

The reality is that most of the rest of the 
world has no intention of gearing back 
their use of hydrocarbons.  Many areas 
of the world are experiencing expanded 
exploration and production.  Perhaps 
this is a salvation for Canadian petroleum 
geologists!  Many of our professional 
friends have been hired by companies 
either based in other countries or working 
on non-Canadian projects.  Petroleum 
geology remains a lucrative career path – if 
you know where to go.  

Where does this leave us in Canada?  
Despite the Western Canadian 

Sedimentary Basin being in the late stage of 
maturation, there remains some industry 
interest in the enhanced exploitation of 
its numerous conventional reservoirs.  
The oil sands continue to bloom in the 
face of numerous obstacles.  But despite 
several unconventional plays like the 
Montney and Duvernay having some legs, 
we are probably looking at a much lower 
overall level of activity in Western Canada. 
In addition, the Arctic and West Coast 
Offshore have been effectively shut down 
by the Federal Government and the only 
vestige of a healthy offshore industry is 
in Newfoundland and Labrador.  So most 
of the surviving plays seem to be capital-
intensive, manpower-lean and often 
operated from abroad.  A tough game 
to break into as a Canadian petroleum 
geologist. Some of our colleagues have 
needed to make a jump, while retaining 
the use of their subsurface skills, into 
associated fields such as geothermal, waste 
disposal, reclamation, frac modelling, 
mining, environmental, regulatory and 
even brine and helium production. 

Speaking of collateral damage, Canadian 
universities have historically had an 
enviable reputation for excellence in fields 
like structural geology and sedimentology 
but that is being rapidly eroded as geology 
departments become a thing of the past 
on many campuses.  If we do lose the 
ability to produce quality graduates, this 
opportunity will be lost to those who could 
otherwise have aspired to it.  Can we justify 
training geologists if their career paths 
would be international?  Will they have to 
go elsewhere to pursue their educational 
aspirations?

It seems unlikely that we will ever return to 
the glory days of geological employment in 
our industry. Perhaps we should look back 
at that 1970’s to 1980’s period decades ago 
as an aberration caused by the convergence 
of high prices, government policies and the 
emergence of numerous new plays. The 
future, if we can get over current obstacles, 
will probably be characterized by a lower 
level of employment on the domestic side 
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of petroleum geology. 

What can the CSPG do for its current 
membership and for those who might 
wish to join our ranks?  We should work 
with our industry counterparts to optimize 
the exploitation of the leading plays that 
we have in hand.  We should undertake 
initiatives that promote the generation of 
new play concepts to rejuvenate the WCSB.  

We should ensure that the knowledge 
gained by the industry in previous rounds 
of Frontier exploration and development 
is not lost.  In a broader sense, we 
should continue to work with the CSPG 
Foundation on petroleum geoscience 
education – hopefully drumming some 
common sense into a doubtful public and 
a skeptical university community. Let’s 
also use our geological knowledge to help 

regulators and the public understand the 
processes that control the natural world.  

While it’s easy to be pessimistic about the 
future of the Canadian industry and about 
our technical roles in it, there are reasons 
to be hopeful - but we will have to work 
together to make the best of this rapidly 
changing world and to know where we can 
best fit in.   

YGP AND CSPG SUMMER STUDENT FIELD TRIP
Burgess Shale - Mount Stephen Trilobite Beds
By Jane Marzetti and Katey Roberts, CSPG University Outreach Committee 

The 2019 CSPG Summer Student Field Trip 
in conjunction with Young Professionals 
(YGP) made their way to Field, BC in Yoho 
National Park on July 20, to visit the Mount 
Stephen fossil trilobite beds.  The Burgess 
Shale is a UNESCO world heritage site 
with remarkable preservation of many 
Cambrian species from more than 500 
million years ago. Six participants enjoyed 
the steep climb up to the Mount Stephen 
fossil beds with knowledgeable and 
hilarious tour guides: David Moore and 
Peter Bezeau.

Along the hike David shared some of the 
recent history on how this remarkable site 
was discovered and some background 
information on the scientists who have 
worked with the Burgess Shale fossils.  
The group enjoyed boxed lunches and 
a lively paleontology discussion around 
the marine animals that became known 
as some of the best preserved soft-bodied 
organisms, in one of the most famous and 
important fossil sites in the world.  

Hiking to the Burgess Shale is a bucket list 
trip for many geologists and fossil lovers.  

There were big smiles for everyone when 
the group reached the fossil beds and the 
abundance of fossils was overwhelming!    

The Burgess Shale Geoscience Foundation 
offers guided hikes daily to the Mount 
Stephen and the Walcott Quarry sites.  The 
fossils differ from one another at each site, 
making it well worth two trips.  We would 
recommend this trip to anyone that enjoys 
fossil hunting, remember to bring your 
poles.   
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DISTINGUISHED LECTURER TOUR  
By Paul Durkin, Assistant Professor, Geological Sciences, University of Manitoba  

Over two weeks in November, I had 
the pleasure of participating in 
the CSPG Distinguished Lecturer 

Tour  program where I visited Carleton, 
Western, Brock, McMaster, and Queen’s 
Universities. The talk was entitled 
“Revisiting fluvial meander-belt deposits 
with implications for interpretations of the 
McMurray Formation”, which was selected 
for the Distinguished Lecture Tour after 
receiving the Link Award for best Technical 
Luncheon presentation in 2017 (which can 
be viewed at www.cspg.org under Technical 
Luncheon Webcasts 2016). 

While on the tour I met with faculty 
members for one-on-one chats, toured 
Department facilities, and met with 
graduate and undergraduate students. 
Discussions with Faculty members were 
especially insightful for me as a new 
Assistant Professor in Geological Sciences, 
and I appreciate the advice and guidance 
that was provided. Meeting with graduate 
and undergraduate students over lunch 
or beverages at the campus pub, covered 
a wide range of topics from their current 
research to the demographics of geology 
programs in Canada, and the oil and gas 
industry. After reaching out to friends and 
colleagues about the status of the industry 
in Calgary, I tried to provide students with 
honest feedback and effective strategies for 
their career path as a geoscientist, and the 
role CSPG can play.

The talk mostly focused on work from 
my PhD research at the University of 
Calgary, which integrates outcrop studies 
of the Cretaceous Horseshoe Canyon and 
Dinosaur Park formations and modern 
studies of the Lower Mississippi River, 
with observations from 3D seismic and 
well bore data from the Surmont area of 
the Cretaceous McMurray Formation. I 
adapted the introductory content of the 
talk for an audience less familiar with 
the McMurray Formation, including core 
photos of bitumen-saturated sandstone, 
the utility of Formation Micro-resistivity 
Imaging logs (FMI), and the high-quality 
nature of 3D seismic surveys. I also included 

a historical overview of interpretations of 
the McMurray Formation since it was first 
defined over 100 years ago in 1917. 

The talk used 3D seismic and borehole 
data from Surmont as a jumping off point 
to discuss the applicability of meander-
belt morphodynamics to characterizing 
the McMurray Formation. A Fisk-type 
approach to reconstructing meander-
belt evolution through time provided 
context for meander-bend and meander-
belt scale processes and stratigraphic 
products. Outcrop perspectives refined 
interpretations of counter-point bar 
deposits and the subsurface correlation 
implications of internal point bar erosion 
surfaces recognized in FMI logs and seismic 
data. These observations were integrated 
with paleochannel reconstructions to link 
processes of meander migration to their 
stratigraphic products. At the belt-scale, 
meander-belt width-to-thickness ratios and 
comparisons with the Lower Mississippi 
River refined paleoenvironmental 
interpretations and suggested deposition 
in the upper backwater zone of the 
continental-scale Cretaceous river system. 

The talk was well-received and fostered 
interesting discussions during the question 
period, including the potential for dinosaur 
bone preservation in the McMurray, the 
use of Unmanned Aerial Vehicles for digital 
outcrop modelling, and implications for the 
“McMurray Conundrum” (recent debate 
featured in April/May 2018 issue of Reservoir 
regarding the apparent disagreement 
between fluvial interpretations of seismic 
geomorphology and estuarine trace fossil 
assemblages in cores). At Brock University, 
a McMurray Formation core sample was 
brought to the lecture and we were able to 
discuss bitumen saturation, sedimentary 
structures, and potential depositional 
environments with the undergrad student 
attendees. 

 

A highlight of the lecture tour for me was the 
opportunity to go “home” and deliver the 
talk at my alma mater, McMaster University. 
I was born in Hamilton, attended McMaster 
from 2006 – 2011, and graduated with a 
B.Sc. from the School of Geography and 
Earth Sciences. In a lecture hall where I 
had been a student in the audience many 
times, I presented to several of my former 
professors, friends, and even a few family 
members. It was especially meaningful to 
have my undergraduate thesis supervisor 
Dr. Carolyn Eyles present, as without her 
early guidance and mentorship, I would not 
be in this position today. 

I want to thank all of those who make the 
CSPG Distinguished Lecturer Tour  happen, 
including Distinguished Lecture Tour 
Coordinator Andrew Fox and University 
Outreach Coordinator Candace Jones, 
as well as CSPG Foundation for funding 
the lecture tour program. Thank you to 
the Departments for hosting my visit and 
promoting the lecture, and the Department 
of Geological Sciences at the University of 
Manitoba for allowing me to take the time 
to participate in the Distinguished Lecturer 
program.  
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The Stanley Slipper Medal is amongst the CSPG’s highest honours. 
The medal is presented annually for outstanding contributions to petroleum      
exploration and development either in Canada or by Canadian-based petroleum 
geologists working internationally.  The contributions of the winner of this award 
may encompass one or more activities including initiating and/or leading            
exploration or development programs, making significant discoveries on new or 
existing exploration trends, applying new technologies to exploration and           
exploitation, and teaching and/or training of petroleum geologists.  In contrast to 
other CSPG awards, the Stanley Slipper Award recognizes, in part,                        
accomplishments in business and in the broader petroleum industry through the 
application of the knowledge of petroleum geology.  The award is limited to       
individuals.  Candidates must be alive at the time of their selection.  The winner 
must be a petroleum geologist and a CSPG member.    

The committee is currently calling on the CSPG membership to provide             
nominations for this prestigious award.    

Please include an updated biography and letters in support of your nominee.  It is 
recommended that potential nominations be vetted with the Committee Chair 
early in the process in order to avoid, if possible, duplicate nominations for the 
same person.  Please consult the Career Achievement Awards section of the    
website for additional requirements and expectations related to the nomination 
process. 

 

Nominations should be mailed or emailed before October 9, 2019 to: 

CSPG Stanley Slipper Committee – Clinton Tippett 
150, 540 – 5 Ave SW 

Calgary, AB   T2P 0M2 
Email:  clintontippett88@gmail.com  

“This pioneer and explorer in geology, engineering and natural gas technology bequeathed a  
fundamental knowledge, years ahead of his time and was considered by many a virtual Leonardo da 

Vinci of the Petroleum Industry.  Slipper, our First President, deserved the honour  
(unbeknownst to him) of our highest award in the Canadian Society of Petroleum Geologists”  

- Aubrey Kerr 

2018 Stanley Slipper Recipient  

Grant Wach 

Stanley Slipper Medal 



 

2019 Ph.D and M. Sc. 
CALL FOR THESES 

Ph. D. AWARD 
Win $5,000, a framed certificate, and a one-year CSPG membership for the Doctoral thesis 

that makes the most significant contribution to Canadian sedimentary geology in 2019. 

M. Sc. AWARD 
Win $4,000, a framed certificate, and a one-year CSPG membership for the Masters thesis 
that makes the most significant contribution to Canadian sedimentary geology in 2019. 

DEADLINE FOR SUBMISSIONS IS SEPTEMBER 27, 2019 
For submission, an electronic copy (.pdf format) of the thesis is preferred but a hard copy if properly 

bound will be accepted. Submitted hard-copy theses will be returned in late January 2020. 

Eligible theses are either produced in a Canadian 
university, regardless of project location, or deal 
with a Canadian sedimentary/petroleum geology 

topic, regardless of the university of origin. Theses 
entered for the 2019 awards must have been    
submitted to a recognized university inside or    

outside of Canada and must have formed part of 
the requirements for degrees awarded at the Fall 

2018 or Spring 2019 convocations. 

Candidates theses must be well written and clearly 
and adequately illustrated 

Please submit electronic copy 
of thesis for judging to: 

 

Canadian Society of Petroleum Geologists (CSPG) 
Graduate Thesis Awards Committee 

c/o Andre Chow 
amcchow@gmail.com 

For submission of a hard copy thesis or additional 
information please contact Andre Chow at the 

above email or tel: 587-777-2154 

Topics of winning thesis in recent years have included: a study which re-interprets the popularly held idea of 
the deposition of diamictites from a glaciogenic origin to a rift basin genesis using outcrop (Death Valley area 

of California) and core (Grand Conglomerat in Congo); a detailed and thorough reservoir study using  
petrophysical and core data in an old under-produced Pekisko oil pool in the Hawk Hills area of northern  

Alberta; a study in which the primary objective documented the Great Ordovician Biodiversification event 
from an exposed carbonate ramp succession in the Tarim Basin of NW China and also outlined areas for  

petroleum exploration; a field-base study examining a large-scale, long lived slope channel system of the 
Late Cretaceous Nanaimo Group on Hornby and Denman islands of coastal British Columbia;  a study on  

the evolution of fluvial meander belts with a focus on the resulting facies architecture and facies distribution 
using outcrop data, 3-D seismic and geocellular modelling; a 3-D seismic driven study of the excess  

pressure and reservoir compartmentalization in the Jurassic and Early Cretaceous gas reservoirs of the  
Sable Subbasin in offshore Nova Scotia. 



Conference Overview:  
Our growing understanding of unconventional plays demonstrates the need for new or 
improved methods and concepts to account for multiscale distribution of rock and fluid 
properties in these highly heterogeneous and complex systems. In recent years, these 
challenges sparked tremendous developments and innovations in geoscience 
disciplines as well as a better integration between them.  
 
Gussow 2019 will aim at gathering high profile international geoscience experts to 
share their knowledge about cutting edge research and recent developments in 
geoscience disciplines and their application to optimizing production from 
unconventional resources. 

For full technical program information please visit 
 

www.cspg.org/Gussow  

Gussow 2019 Registration Rates  
Member full delegate $ 1375 CAD   
Non member full delegate $ 1575 CAD   
Full delegate registration includes: access to technical sessions, two nights accommodations,  
conference food package (includes: ice breaker & conference dinner)   

REGISTER TODAY! 


