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UNCERTAINTY ANALYSIS
We assessed the uncertainty of each of the intermediate top and 
base grids using a similar methodology as previous versions of 
GFA. A measure of their global uncertainty was calculated as the 
root-mean square error (RMSE) between input data and the value 
of interpolated surface, which resulted in a single value for the 
average estimation error for the entire grid (Figure 1E). 

To better understand how uncertainty varies throughout the grid 
domain, a measure of the local uncertainty was calculated using 
an in-house methodology. This helped to pinpoint specific locations 
of higher uncertainty, which could be due to varying levels of data 
quality, low data density, model parameters, and/or geological 
complexity. These uncertainty grids give a measure of the level 
of confidence of the interpolated surface relative to the data, and 
represents the standard deviation of multiple subset realizations of 
the input surface at each grid node location. Providing uncertainty 
measurements for all grids is essential so that end-users and/
or decision makers are comfortable with the information they are 
receiving. 

GFA V3 HUB
We published GFA v3 as an interactive website that provides access 
to the model's input and output data,  which can be visualized, 
filtered, modified and queried directly within a web browser or can 
be downloaded free of charge. The home page is organized to 
enable easy filtering of the hundreds of data items, either by data 
type (point data, modelled elevation surfaces, areal extents, depth 
to surfaces, 3D grids, vertical thickness or uncertainty grids) or by 
geological interval. New Story Maps have been added that contain 
additional information about certain model zones.

IN CLOSING
For more information and access to the GFA v3 model:  
geological-framework-program. We welcome your feedback; please 
email us at geological.framework@aer.ca  n

Submit abstract by March 15th

CALL FOR ABSTRACTS
We encourage participants from academia, industry, government, and students to share 
the latest advances in carbonate-related research. The committee invites contributions 

from the following broad themes:

Dolomitization
New Integrative Methods

Paleoenvironmental Indicators
Inorganic Precipitated Carbonates
Organic Precipitated Carbonates

Geochemistry and Diagenesis
Big Data and Machine Learning

Bold New Ideas
Resources in Carbonates

www.cspg.org/mountjoy

    RESERVOIR ISSUE 2 •  MAR/APR 2022 29 

MEDAL OF MERIT AWARD

The paper awarded the Medal of Merit for 2021 
was written by A. Hutter and L. Beranek and is titled 
“Provenance of Upper Jurassic to Lower Cretaceous 
synrift strata in the Terra Nova oil field, Jeanne d’Arc 
basin, offshore Newfoundland: A new detrital zircon 
U Pb-Hf reference frame for the Atlantic Canadian 
margin” The paper was published in the AAPG Bulletin, 
Vol 104, No. 11, p. 2325-2349 (November 2020). 

The paper reviews detrital zircon analysis from three 
wells Late Jurassic Jeanne d’Arc Formation, Terra 
Nova oil field, offshore Newfoundland and places the 
results into the regional paleogeographic setting. The 
detrital zircon data show three broad age populations: 
1) Archean to Early Neoproterozoic; 2) Neoproterozoic 
to early Paleozoic; and 3) Mesozoic and are interpreted 
to be sourced from the Eastern North American 
Craton, Gondwanan and Appalachian terranes, and 
north Atlantic rift assemblages, respectively. The 
authors interpret the zircon populations to be similar 

to the time equivalent Upper Jurassic sandstones in 
the Flemish Pass Basin ~400km to the northeast. A 
unique zircon age population common to each basin 
that provides a minimum depositional age is the 
145ma population and suggests magmatism during 
deposition. The 145ma population is absent in the 
overlying Cretaceous sandstones in the Flemish Pass 
Basin and a common sediment source for the Jurassic 
fluvial deposits in the Jeanne d'Arc and Flemish Pass 
is interpreted. 

This work is an important contribution to Canadian 
petroleum geology literature as it provides new insight 
into the timing of rifting and paleogeographic evolution 
of the oil bearing Upper Jurassic sandstones offshore 
Newfoundland. This insight provides context to help 
guide paleogeographic interpretations in the sparsely 
drilled offshore and can be applied to future exploration 
programs.

Ross Kukulski – Chair Medal of Merit Committee

Alex Hutter earned a B.S. in Geology at the University of Wisconsin – 
Eau Claire in 2016, and his M.Sc. in Earth Sciences from Memorial 
University of Newfoundland in 2019 with a thesis on the provenance 
of economically productive reservoir sandstones in the Jeanne d’Arc 
basin, offshore Newfoundland. Since then, Alex has worked on the 
exploration team investigating strata-bound Zn-Pb-Ag deposits in 
Arctic Alaska, conducted LiDAR surveys throughout British Columbia 
assessing geological hazards and infrastructure integrity, and currently 
works for Pioneer Exploration as a Geophysics Field Manager. His work 
at Pioneer focuses on subsurface and surface characterization using a 
variety of UAV-borne techniques including magnetometers, hyper- and 
multispectral analyses, and LiDAR surveys throughout Canada, Alaska, 

2021 CSPG Award Recipients

ALEX HUTTER 

The Medal of Merit has been awarded since 1952 and is the most prestigious and oldest technical award of 
the society.  The medal is awarded annually for the best peer reviewed paper on a geological subject related to 
the petroleum geology or the geology of energy generation and extraction, of Canada.  The stated objectives of 
the Medal of Merit Award are to promote the preparation and publication of geological papers of high quality, 
to give honorable recognition to works of merit, and by means of suitable publicity, to bring the attention of the 
members and of the public to the activities of the geological petroleum profession by awarding the Medal of 
Merit annually for the best paper.

The Medal of Merit is awarded to a paper published during the previous publication year, in this case for peer 
reviewed papers published in 2020. 
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and the southwest US. His professional interests include working to expand the application and utilization of UAVs to explore 
for and delineate mineral and hydrocarbon resources in the subsurface. He hopes to expand his use of these UAV-borne 
sensing techniques to the contribute to the renewable energy sector, and the protection and conservation of freshwater 
resources and biodiversity both in Canada and globally. 

Luke Beranek received his B.S. in Geology from the University of Wisconsin 
– Eau Claire in 2003, M.S. in Geosciences at Idaho State University in 2005, 
and Ph.D. in Geological Sciences from the University of British Columbia in 
2009. His interests in circum-Arctic tectonics and paleogeography resulted in 
postdoctoral research positions at the Geological Survey of Canada from 2009-
2011 and Stockholm University from 2011-2013. He joined the Department of 
Earth Sciences at Memorial University of Newfoundland in 2013 and is currently 
an Associate Professor with interests in tectonics, stratigraphy, and sediment-
hosted natural resources. Luke and his students are currently focused on the 
Newfoundland-Iberian conjugate margin system, especially the source-to-sink 
histories of the Jeanne d’Arc, Flemish Pass, and Lusitanian rift basins.Aw
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LUKE BERANEK

CSPG Industry 
Membership Bundles 
are now available for 

2022. 

www.cspg.org
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NORTH AMERICA IN CONTEXT:  
OVERARCHING THEMES ACROSS THE INDUSTRY   

The Blue View: Industry Trends Through Woodmac’s Lens  

1. 3.2.CANADIAN GUIDANCE 
DISPLAYS CAPITAL 
EFFICIENCY:  
Capex is growing, but restraint 
still holds after you consider 
the companies spending 
in 2022 are bigger entities 
following 2021 consolidation. 
Capital spending is still 
expected to be below 2019 
levels.

THE MAJORS ARE RAMPING 
UP IN THE PERMIAN:  
between the majors, Chevron 
and Exxon, our corporate team 
is expecting 175,000 boe/d of 
Permian growth in 2022 alone. For 
Chevron this represents a staggering 
US$1 billion increase in Permian 
related capital expenditures versus 
the 2021 budget. This translates 
to roughly a 50% increase in wells 
brought online. 

WHY IS TIGHT OIL SUPPLY  
NOT SURGING WITH WTI:  
The U.S. rig count hasn’t kept pace with the 
recent increases in WTI. In part, our analysis 
suggests that investors still want to see debt 
levels drop. Completion intensity has also 
tempered in some areas of the Permian, 
where a “less is more mentality” is occurring. 
Finally, gas weighted areas and infrastructure 
are commanding more capital. Put another 
way, WTI might not be the only marker worth 
watching. 

CANADA:

n Guidance season shows growth with capital 
discipline still front of mind:

Guidance season is upon us. Of the 28 Canadian-focused 
companies that we have tracked, capital investment is expected 
to reach Cdn$20.49 billion (US$16.14 billion), a 24% increase 
from 2021. Midpoint production guidance is 5,480 kboe/d, a 370 
kboe/d or 7% increase from 2021.

Reinvestment rates are expected to be low. In the oil sands, 2022 
reinvestment rates sit at only 37% at a US$90/bbl Brent price. If 
prices fall to US$70/bbl Brent, the reinvestment rates still only 
creeps up to 59%. Operators have used M&A as a means of 
growth, with names like Spartan Delta Corp, Tamarack Valley and 
Tourmaline leading the way.

n Non-core assets marketed across the WCSB as oil 
tops US$90/bbl:

Several announcements have come from operators looking to 
sell off non-core acreage across the WCSB. A few of the key 
announcements have come from TAQA North, Crescent Point, 
Enerplus and Imperial/Exxon Mobil.

As prices have increased and the tight supply markets are expected 
to continue, excess acreage and assets could net operators 
significant returns if buyers emerge within Canada. M&A in 2022 
is expected to be active once again, although to a lesser extent 
compared with 2021.

n Lower 48: 

The Permian powerhouse is alive and well:

We’ve recently updated our Permian, Midland and Delaware type 
curve reports to reflect recent increases in commodity prices. The 
results? The Permian is as domineering as ever. The WTI price 
needed for several of the Delaware sub-plays is under $20/bbl and 
$30/bbl in the gas and liquids weighted areas respectively. The 
Midland sub-basin of the Permian is not far behind, here the core 
sub-plays breakeven between $28/bbl up to $40/bbl. 

Highlights from our last update:

• Locations, locations, locations: Between the two Permian sub-
basins there is a staggering 78,715 remaining locations in 
inventory with a weighted 10% WTI breakeven of $37.17/bbl. 

• Produced water: In this update we’ve created produced water 
curves for each sub-plays. In the Fringes of the Permian the 
water-oil-ratio can reach a staggering 15:1. In the core, a water 
to oil ratio of 5:1 is more indicative of the average. Considering 
the play is currently producing over five million barrels per day 
of oil, the amount of water being produced now and in the future 
is staggering. 

• Gas matters less and less: Sensitivity analysis of the top five 
sub-plays in the Delaware suggest that the local gas hub, Waha, 
could go to $0/mcf and these sub-plays would still be able 
to generate a 10% return. All that is needed is for WTI prices 
to remain over $51/bbl, nearly $40/bbl less than the current  
WTI price.

https://www.cspg.org
http://www.youtube.com/watch?v=HW-wRjqmaLo

