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 INTRODUCTION

 I’ve tried to organize the topics today so that they make 

sense to this audience.

 However, today’s topics are broad-reaching; it is difficult 

to encapsulate all subjects in the time allowed.

  Let’s get started!



https://upload.wikimedia.org/wikipedia/commons/c/c7/Transition_facies_GR_(4).jpg

Transition facies, unnamed upper member of the Green River Formation, along U.S. 

Highway 191, lower Indian Canyon, Duschesne County, Utah

The Green River Formation contains the largest oil shale deposit in the world. Estimates are that the

 oil shale reserves could equal up to 3 trillion barrels (480 billion M**3) of shale oil, up to half of which

 may be recoverable by shale oil extraction technologies (pyrolysis, hydrogenation, or thermal dissolution of

 kerogen in oil shale)                  (More on the Green River Formation, later)

https://upload.wikimedia.org/wikipedia/commons/c/c7/Transition_facies_GR_(4).jpg


 This graph might look a little scary….

 but it is not, if you know…

 as the late Paul Harvey used to say…

 “the REST of the story."
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https://wattsupwiththat.com/2021/07/1

2/melting-glaciers-revealing-ancient-

tree-stumps-from-a-warmer-period/

One example of the scale

 of Geologic Time…

as a 24-Hour Clock

Base of the Cambrian



Trilobites become

 common beginning at 

the base of the Cambrian

https://en.wikipedia.org

/wiki/Olenellidae

Olenellid Trilobite

https://www.geocraft.com/WV

Fossils/GeolTimeScale.html
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https://climate.gov/news-features/climate-qa/whats-hottest-earths-ever-been

Published February 26, 2025
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Published 26 February  2025

Dates from Sep 2001

https://climate.gov/news-features/climate-qa/whats-

hottest-earths-ever-been

https://www.geocraft.com/WVFossils/Geol

TimeScale.html
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https://notrickszone.com/

2020/12/05/in-geological-

terms-todays-

atmospheric-co2-

concentrations-are-still-

uncomfortably-low/



https://nhm.org/site/sites/default/files/rancho_la_brea/pdf/ward,%20harris%20publication

%20PNAS.pdf       

The Rancho La Brea tar pit fossil collection includes Juniperus (C3) wood 

specimens that 14C date between 7.7 and 55 thousand years(kyr) B.P., providing 

a constrained record of plant response for southern California during the last 

glacial period…

… Atmospheric CO2 concentration ([CO2]) ranged between 180 and 220 ppm 

during glacial periods, rose to 280 ppm before the industrial period, and is 

currently approaching 380 ppm in the modern atmosphere…

… As a result, glacial trees… indicating that glacial trees were undergoing 

carbon starvation.

emphasis added

From my course,

“Weather, Climate,

and Climate Change —

What the Data Tell Us”

taught in 2019

Week Two:

https://nhm.org/site/sites/defau
https://nhm.org/site/sites/default/files/rancho_la_brea/pdf/ward,%20harris%20publication%20PNAS.pdf
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https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions

Mass Extinction level ~150 PPM
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https://www.climatedepot.com/2021/09/01/

watch-amazing-timeline-of-global-energy

-production-by-source-from-1860-2019-

coal-passes-biomass-oil-passes-coal-

gas-nears-coal/

The L to R sequence:

Biomass (mostly wood)

Coal

Oil

Gas

Hydropower

Nuclear

Wind

Solar
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https://realclimatescience.com/wp-content/uploads/2021/04/annual-co2-emissions-per-country-1.png

Try to remember this chart when we get to the

photo of President Obama and Chairman Xi.
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https://realclimatescience.com/2021/11/the-rise-of-wind-and-solar-power/

Percentages!
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https://www.climatedepot.com/2019/12/23/shock-epic-fails-the-decade-that-blew-up-energy-predictions-usa-energy

-boom-defied-every-prediction-see-the-charts/





        SOME PETROLEUM GEOLOGY      

  



https://en.wikipedia.org/wiki/Sedimentary_rock#/media/File:

Main_depositional_environments.svg
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https://www.eia.gov/energyexplained/natural-gas/where-our-natural-gas-comes-from.php

Anticline

Horizontal and

directional drilling

Impermeable layer,

typically, shale. 

directly into the source rock.
Fracking 
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https://environmental-geology-dev.pressbooks.tru.ca/chapter/fossil-fuels/

Formation of Coal. (a) Accumulation of organic matter within a swampy area, (b) the organic matter is covered

 and compressed by deposition of a new layer of clastic sediments, (c) with greater burial lignite coal is formed, 

and (d) at even greater depths bituminous (and eventually anthracite) coal are formed.

Coal formation sequence: peat, lignite, 

bituminous, then anthracite coal.
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https://environmental-geology-dev.pressbooks.tru.ca/wp-content/uploads/sites/73/2021/07/oil-gas-migration.jpg

Migration of Oil and Gas from Source Rocks into Traps in Reservoir Rocks

Oil and Gas Traps develop through “Accidents” of Geology.
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https://www.wsgs.wyo.gov/docs/wsgs-web-reservoir-types.pdf

Limestone

Dune Sand

Impervious Shale

Sandstone

Shale

Oil/Gas-Rich Shale

Igneous (~Granitic)

“Basement Rock”

Each derrick shows

a different type of

extraction method.
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Areas of oil and gas production in the south-

central states of the U.S. Map by Wade 

Greenberg-Brand (adapted from image by Peter 

Nester), originally published in The Teacher-

Friendly Guide to the Earth Science of the 

South Central US, modified for Earth@Home

https://earthathome.org/hoe/sc/energy-cp/
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The Permian Basin is a large sedimentary basin 

in the southwestern part of the United States. It is 

the highest-producing oil field in the US, 

producing an average of 4.2 million barrels of 

crude oil per day in 2019. This sedimentary basin 

is located in western Texas and far-southeastern 

New Mexico. 

https://en.wikipedia.org/wiki/Permian_Basin_(North_America)   

https://en.wikipedia.org/wiki/Permian_Basin_(North_America)


       SIDEBAR: The Louann Salt

        and plate tectonics of Pangea.    



The Louann Salt & Plate Tectonics of Pangea

https://www.aapg.org/distinguished-lectures/abstract/articleid/64423
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http://www.scotese.com/jurassic.htm

Early Jurassic, the Dinosaurs spread across Pangea

This will become the Gulf

Connected continents of

South & North America, Africa,

Antarctica & Australia

Pangea:

Watch this space!

http://www.scotese.com/jurassic.htm


http://www.scotese.com/late1.htm

Pangea Begins to Rift Apart

http://www.scotese.com/late1.htm


https://www.researchgate.net/profile/Jaehong-Ko/publication/283438927/figure/fig5/AS:669492665384970@

1536630898780/Structure-map-of-the-northern-Gulf-of-Mexico-Basin-showing-basins-uplifts-and-other.png
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https://earthathome.org/hoe/sc/energy-cp/

The Louann Salt Formation extends under the surface of the Coastal Plain to the blue line. Black

 "blobs" are known salt structures where the salt layer has been deformed. Image modified from

 original by Peter Nester for the Earth@Home project.

https://earthathome.org/hoe/sc/energy-cp/
https://earthathome.org/hoe/sc/energy-cp/
https://earthathome.org/hoe/sc/energy-cp/
https://earthathome.org/hoe/sc/energy-cp/


In images 1 to 3, a salt layer deforms, pushing upward through the rock layers above it until it is impeded by a caprock

(a hard or dense rock layer). In image 4, the deformation of overlying layers by the salt has formed gaps where oil or

 gas has accumulated. Image modified from original by Wade Greenberg-Brand (after an image by Britannica online

 for kids) for the Earth@Home project.

Diagram -- formation of a salt dome. 



https://upload.wikimedia.org/wikipedia/commons/5/59/

Louann_Salt_stratigraphic_column_for_Texas.png

Louann Salt, 170 million years ago

Location of the Louann Salt in Texas’ Stratigraphic

column.

Tan shading: fossil fuel source rock.

https://upload.wikimedia.org/wikipedia/commons/5/59/Louann_Salt_stratigraphic_column_for_Texas.png
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East Texas Basin cross section, where PM is Pennsylvanian-Mississippian, J TR are Triassic "red beds" and volcanics,

 Js is Middle Jurassic salt, Ju is Upper Jurassic, Kl is Lower Cretaceous, Ku is Upper Cretaceous, Tp is Paleogene, 

<Paleocene, Eocene and Oligocene> and Tn is Neogene <Pliocene, Miocene>.

https://commons.wikimedia.org/wiki/File:East_Texas_Basin_cross_section.png

North-South Cross section of East Texas showing the deformation of the Jurassic salt <Js> into 

domes, structures which act as traps for oil. 

https://commons.wikimedia.org/wiki/File:East_Texas_Basin_cross_section.png


https://www.aapg.org/news-and-media/details/explorer/articleid/

19750/geology-spices-avery-island

Geology of Avery Island, Louisiana

If you’ve ever used Tabasco Sauce, you might know that

it comes from Avery Island, Louisiana.

The “Island” is a pushed-up area of earth in what is mostly

a swamp. Source of the lifting comes

from the Jurassic age  Louann Salt, a salt dome.
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   End Sidebar on the Louann Salt    
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https://en.wikipedia.org/wiki/Tight_oil

Tight oil (also known as shale oil, shale-hosted oil or light tight oil, abbreviated LTO) is 

light crude oil contained in unconventional petroleum-bearing formations of low 

permeability, often shale or tight sandstone.

 Economic production from tight oil formations requires the same hydraulic fracturing and 

often uses the same horizontal well technology used in the production of shale gas. While 

sometimes called "shale oil", tight oil should not be confused with oil shale (shale rich in 

kerogen) or shale oil (oil produced from oil shales).
  (…a complex fossilized organic material, found in oil shale and other sedimentary rock, which is 

insoluble in common organic solvents and yields petroleum products on distillation.)

Therefore, the International Energy Agency recommends using the term "light tight oil" for 

oil produced from shales or other very low permeability formations, while the World 

Energy Resources 2013 report by the World  Energy Council uses the terms "tight oil" 

and "shale-hosted oil".

https://en.wikipedia.org/wiki/Tight_oil


https://en.wikipedia.org/wiki/Tight_gas#/media/File:(Non)_

Conventional_Deposits.svg

Conventional vs Non-Conventional Fossil Fuel deposits.

prop open

cracks (fracking)
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  COAL   

              



Chinese coal miners in an 

illustration of the Tiangong Kaiwu

Ming Dynasty encyclopedia, 

published in 1637 by 

Song Yingxing

https://en.wikipedia.org/wiki/History_of_coal_mining

#/media/File:Tiangong_Kaiwu_Coal_Mining.gif
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https://notrickszone.com/2022/01/23/global-

coal-conmsumption-reaches-a-new-record-

high-in-2021-china-india-cosuming-two-thirds/
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Is Amazon this stupid or is this faux advertising?



Here’s that chart again….





September 3, 2016

“President Barack Obama and President Xi Jinping have forged a historic 

partnership between the United States and China to lead in combatting 

climate change. From the Sunnylands meeting in 2013, to the landmark 

November 2014 Joint Announcement on Climate Change and the 

September 2015 and March 2016 Joint Presidential Statements on Climate 

Change, leadership by the United States and China has galvanized global 

action to build a green, low-carbon, and climate-resilient world and was a 

major contributor to achieving the historic Paris Agreement. Climate change 

has formed a central pillar of the bilateral relationship between the two 

countries. Both sides are committed to implementing the three presidential 

joint statements on climate change and will continue to deepen and broaden 

bilateral climate change cooperation, building on the concrete progress and 

productive outcomes achieved thus far.”

COMMENT: The notion that humans can “galvanize global action to build a 

“green, low carbon and climate resilient world,” and the rest, is fantasy. 
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As Beijing Joins Climate Fight, Chinese Companies Build Coal Plants
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https://www.thetimes.co.uk/article

/2500-new-coal-plants-will-thwart-

any-paris-pledges-ctx3t7thnf7
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https://www.bloomberg.com/news/articles/2021-08-05/china-to-restart-coal-mines-amid-climate-versus-growth-debate
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            SOME HISTORY             
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https://en.wikipedia.org/wiki/Drake_Well#/media/File:First_Oil_Well.jpg

1859

https://en.wikipedia.org/wiki/Drake_Well#/media/File:First_Oil_Well.jpg


https://en.wikipedia.org/wiki/Drake_Well

https://en.wikipedia.org/wiki/Drake_Well


                GAS              



https://environmental-geology-dev.pressbooks

.tru.ca/wp-content/uploads/sites/73/2021/07/

oil-gas.jpg

Depth and Temperature Limits for

 Biogenic Gas, Oil, and Thermogenic Gas
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VIDEO:     How Do Oil Rigs Work? Drilling, Casing, Mud & Blowout Prevention

https://www.youtube.com/watch?v=a2pud3kD1e8

This informative video

covers many topics:

Differences between water

and oil/gas wells.

Horizontal drilling. 

Casings to prevent 

water from getting into

the oil and gas well.

Different drill heads.

The different casings.
 

https://www.youtube.com/watch?v=a2pud3kD1e8


               FRACKING                



https://www.investopedia.com/terms/f/fracking.asp

Fracking (also known as hydraulic fracturing, 

fracing, hydrofracturing, or hydrofracking) is a 

well stimulation technique involving the fracturing 

of formations in bedrock by a pressurized liquid. 

The process involves the high-pressure injection 

of "fracking fluid" (primarily water, containing sand 

or other proppants suspended with the aid of 

thickening agents) into a wellbore to create cracks 

in the deep-rock formations through which natural 

gas, petroleum, and brine will flow more freely. 

When the hydraulic pressure is removed from the 

well, small grains of hydraulic fracturing proppants 

(either sand or aluminium oxide) hold the fractures 

open.[1] 

Fracking, using either hydraulic pressure or acid, 

is the most common method for well stimulation. 

Well stimulation techniques help create pathways 

for oil, gas or water to flow more easily, ultimately 

increasing the overall production of the well. 

https://www.investopedia.com/terms/f/fracking.asp
https://en.wikipedia.org/wiki/Well_stimulation
https://en.wikipedia.org/wiki/Formation_(geology)
https://en.wikipedia.org/wiki/Bedrock
https://en.wikipedia.org/wiki/Hydraulic_fracturing_proppants
https://en.wikipedia.org/wiki/Thickening_agent
https://en.wikipedia.org/wiki/Wellbore
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Brine
https://en.wikipedia.org/wiki/Hydraulic_pressure
https://en.wikipedia.org/wiki/Hydraulic_fracturing_proppants
https://en.wikipedia.org/wiki/Aluminium_oxide
https://en.wikipedia.org/wiki/Aluminium_oxide
https://en.wikipedia.org/wiki/Fracking#cite_note-ECStimTech-1
https://en.wikipedia.org/wiki/Well_stimulation


https://environmental-geology-dev.pressbooks.tru.ca/chapter/fossil-fuels/

Depiction of the Process of Directional Drilling and Fracking to Recover Gas From Impermeable Rocks.

 The light blue arrows represent the potential for release of fracking chemicals to aquifers.

Red arrows depict the flow of Methane though the fractured country rock to the bore hole and the surface.

FRACKING
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https://insideclimatenews.org/news/27012022/

fracking-air-pollution-health-pennsylvania/?utm

_source=InsideClimate+News&utm_
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         “THE END OF OIL”             

      



https://www.economist.com/special-report/2024/03/11/the-end-of-oil-then-and-now
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Historical estimates for the "End of Oil" have proven incorrect 

for over a century due to a fundamental flaw in the "peak oil" 

theory: the estimates failed to account for advances in 

extraction technology and the discovery of new reserves.

 The predictions often confused the peak production of a 

specific type of oil (such as conventional crude) with the total 

available resource. 



https://manhattan.institute/article/running-out-of-oil-history-technology-and-abundance

“….The Kern River Field near Bakersfield, California, for instance, pumped 

nearly 30,000 barrels per day throughout much of the first decade of the 

20th century. After 1910, production declined for the next 40 years.           

The field was nearly abandoned.

Innovations like pressurized steam and hot water injections changed that. 

Production at the Kern River field steadily ramped up after 1960, and the 

field has produced more than 125,000 barrels of oil per day since 1980. 

Recent estimates suggest Kern River still holds an additional one billion 

barrels of recoverable reserves.”
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Following came from my 3 Dec 2025 Internet Search on

     <"End of Oil" estimates throughout history>



https://en.wikipedia.org/wiki/Predicting_the_timing_of_peak_oil 1880s…

https://en.wikipedia.org/wiki/Predicting_the_timing_of_peak_oil


https://en.wikipedia.org/wiki/Predicting_the_timing_of_peak_oil

Next two graphics are more readable…

"Petroleum consumption enormous", 

article in Tractor and Gas Engine 

Review, 1918.

https://en.wikipedia.org/wiki/Predicting_the_timing_of_peak_oil
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"Petroleum consumption
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Tractor and Gas Engine

 Review, 1918.
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https://en.wikipedia.org/wiki/Predicting_the_timing_of_peak_oil#/media/File:Hubbert_peak_oil_plot.svg

A logistic distribution shaped

 world oil production curve, peaking

 at 12.5 billion barrels per year about

the year 2000, as originally proposed

 by M. King Hubbert in 1956
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https://www.reddit.com/r/collapse/comments/eyheok/hubberts_peak_predicting_by_2050_oil_will_have

/#lightbox
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https://upload.wikimedia.org/wikipedia/commons/f/f2/Hubbert_Upper-Bound_Peak_1956.png

Red: Hubbert’s forecast

Green: US Oil production

Fracking

Jimmy Carter’s

 Energy Speech

2 Feb 1977
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https://en.wikipedia.org/wiki/Hubbert_peak_theory#/media/

File:Hubbert_US_Lower_48_Gas_Prediction_-_1962.png

Red: Hubbert’s forecast

Blue: US Oil production

Jimmy Carter’s

 Energy Speech

2 Feb 1977
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Canadian conventional oil production peaked in 1973, but oil sands 

production will increase to at least 2020



https://upload.wikimedia.org/wikipedia/commons/2/26/World_Oil_

Reserves_Bill_Bbl_1980-2012.png
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Additional Topics

The Green River Formation of Colorado, Utah,      

 Wyoming

The Athabasca Oil Sands of Alberta



Green River Formation, Utah, Colorado,

 Wyoming



Green River Formation, Utah, Colorado, Wyoming

https://upload.wikimedia.org/wikipedia/commons/c/c7/Transition_facies_GR_(4).jpg

Transition facies, unnamed upper member of the Green River Formation along U.S. 

Highway 191, lower Indian Canyon, Duschesne County, Utah

https://upload.wikimedia.org/wikipedia/commons/c/c7/Transition_facies_GR_(4).jpg


https://www.aei.org/carpe-diem/200-year-supply-of-oil-in-green-river-formation/

May 12, 2012

“The Green River Formation—an assemblage of over 1,000 feet of sedimentary rocks that lie beneath 

parts of Colorado, Utah, and Wyoming—contains the world’s largest deposits of oil shale.

 USGS estimates that the Green River Formation contains about 3 trillion barrels of oil, and about half of this 

may be recoverable, depending on available technology and economic conditions.

 The Rand Corporation, a nonprofit research organization, estimates that 30 to 60 percent of the oil shale

 in the Green River Formation can be recovered.

 At the midpoint of this estimate, almost half of the 3 trillion barrels of oil would be recoverable.

 This is an amount about equal to the entire world’s proven oil reserves.”

Spacing, Bolds added.       The issue is, how to make it economically viable to extract?
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Oil Shale from the Mahogany Zone of the Green River Formation, Colorado. Weathered surface on right;

 fresh surface on left.



The Green River Formation, Utah, Colorado, Wyoming

Nahmavis, a bird from the Green River Formation with preserved 

feathers
Heliobatis radians (stingray), Green River

 Formation, Fossil Butte National Monument



shale deposit had not been developed and had not been profitably

 implemented at any significant scale. 

https://en.wikipedia.org/wiki/Green_River_Formation#:~:text=The%20Green%20River%20Formation%20contains%

20the%20largest,back%20in%202013%2C%20by%20geophysicist%20Raymond%20T
.

https://en.wikipedia.org/wiki/Green_River_Formation#:~:text=The%20Green%20River%20Formation%20contains%20the%20largest,back%20in%202013%2C%20by%20geophysicist%20Raymond%20T
https://en.wikipedia.org/wiki/Green_River_Formation#:~:text=The%20Green%20River%20Formation%20contains%20the%20largest,back%20in%202013%2C%20by%20geophysicist%20Raymond%20T


https://upload.wikimedia.org/wikipedia/commons

/5/59/Green_River_Fmn_Oil_Shale_Map.jpg The Green River

The Green River

https://upload.wikimedia.org/wikipedia/commons/5/59/Green_River_Fmn_Oil_Shale_Map.jpg
https://upload.wikimedia.org/wikipedia/commons/5/59/Green_River_Fmn_Oil_Shale_Map.jpg


Unnamed middle member, Green River Formation along U.S. Highway 191 near Indian Canyon Summit,

 Duchesne County, Utah



https://en.wikipedia.org/wiki/Shale_oil_extraction

Shale oil extraction is an industrial process for unconventional oil 

production. This process converts kerogen in oil shale into shale 

oil by pyrolysis, hydrogenation, or thermal dissolution. The 

resultant shale oil is used as fuel oil or upgraded to meet refinery 

feedstock specifications by adding hydrogen and removing sulfur 

and nitrogen impurities.

Shale oil extraction is usually performed above ground (ex situ 

processing) by mining the oil shale and then treating it in 

processing facilities. Other modern technologies perform the 

processing underground (on-site or in situ processing) by applying 

heat and extracting the oil via oil wells.

The earliest description of the process dates to the 10th century. 

In 1684, England granted the first formal extraction process 

patent. Extraction industries and innovations became widespread 

during the 19th century. The industry shrank in the mid-20th 

century following the discovery of large reserves of conventional 

oil, but high petroleum prices at the beginning of the 21st century 

have led to renewed interest, accompanied by the development 

and testing of newer technologies. 

https://en.wikipedia.org/wiki/Shale_oil_extraction


Pyrolysis

The same process is used in 

changing wood to charcoal.

 



Hydrogenation using the Fischer–Tropsch process  

The Fischer–Tropsch process (FT) is a collection 

of chemical reactions that converts a mixture of 

carbon monoxide and hydrogen, known as 

syngas, into liquid hydrocarbons. These reactions 

occur in the presence of metal catalysts, typically 

at temperatures of 150–300 °C (302–572 °F) and 

pressures of one to several tens of atmospheres. 

The Fischer–Tropsch process is an important 

reaction in both coal liquefaction and gas to liquids 

technology for producing liquid hydrocarbons.

Fluidized bed gasification with FT-

pilot in Güssing, Burgenland, 

Austria. Operated by SGCE and 

Velocys.

https://en.wikipedia.org/wiki/Fischer%E2%80%93Tropsch_process

This is how the Germans fueled their WW2 war 

machine after the Allies destroyed the refineries at 

Ploesti, Romania.

https://en.wikipedia.org/wiki/Fischer%E2%80%93Tropsch_process


Thermal dissolution is

an industrial process for extracting oil from oil shale by using solvents at elevated 

temperatures and pressures to break down and dissolve the organic matter 

(kerogen), which increases the oil output. This process, along with pyrolysis and 

hydrogenation, is a primary method for shale oil extraction. 

Process Overview

Kerogen is a solid, insoluble organic material tightly bound within the mineral 

matrix of the shale rock. Unlike conventional oil, which flows naturally, this 

kerogen must be converted into liquid hydrocarbons (shale oil) to be extracted. 

Thermal dissolution specifically involves:

    Heating the oil shale in the presence of a solvent, sometimes a hydrogen-donor 

solvent, at temperatures generally lower than those used for traditional pyrolysis 

alone.

    Applying Pressure to the system.

    Catalytic Cracking the dissolved organic matter to produce oil. 



      Athabasca Oil Sands

           Alberta, Canada. 

                     

                



Athabasca Oil Sands     

https://en.wikipedia.org/wiki/Athabasca_oil_sands

The Athabasca oil sands, also known as the Athabasca tar sands,

 are large deposits of oil sands rich in bitumen, a heavy and

 viscous form of petroleum, in northeastern Alberta, Canada. 

These reserves are one of the largest sources of unconventional

 oil in the world, making Canada a significant player in the global

 energy market

The Athabasca oil sands, along with the nearby Peace River 

and Cold Lake deposits oil sand deposits lie under 141,000 

square kilometres (54,000 sq mi) of boreal forest and muskeg 

(peat bogs) according to Government of Alberta's Ministry of 

Energy, Alberta Energy Regulator (AER) and the Canadian 

Association of Petroleum Producers (CAPP). 

https://en.wikipedia.org/wiki/Athabasca_oil_sands


https://environmental-geology-dev.pressbooks.tru.ca/wp-content/uploads/sites/73/2021/07/oil-sands-1.jpg

Schematic Cross-Section of Northern Alberta Showing the Source Rocks and Location of

 the Athabasca Oil Sands
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Syncrude's Mildred Lake mine site and plant

Mining operations in the Athabasca oil sands. Image 

shows the Athabasca River about 600m from the 

tailings pond. NASA Earth Observatory photo, 2009



Map of all pipelines regulated by the Canadian

 Energy Regulator that originate from Alberta.
The oil sands, which are typically 130 to 200 

ft thick, sit on top of relatively flat limestone, 

and are relatively easy to access. They lie 

under 3 ft  to 9 ft in of waterlogged muskeg, 

and up to 246 ft of clay and barren sand. 

As a result of the easy accessibility, the 

world's first oil-sands mine was in the 

Athabasca oil sands. 

The true size of the Canadian oil sands 

deposits became known in the 1970s. The 

Syncrude mine is now the largest mine (by 

area) in the world, with mines potentially 

covering 54,000 sq mi. 

(Although there is oil underlying 54,900 sq 

mi, which may be disturbed by drilling and in 

situ extraction, only 1,900 sq mi may 

potentially be surface mined, and 349 sq mi 

has to date been mined.) 



Athabasca oil sands on the riverbanks  ~1900Since Great Canadian Oil Sands (now Suncor) started 

operation of its mine in 1967, bitumen has been 

extracted on a commercial scale from the Athabasca 

Oil Sands by surface mining. In the Athabasca sands 

there are very large amounts of bitumen covered by 

little overburden, making surface mining the most 

efficient method of extracting it. The overburden 

consists of water-laden muskeg (peat bog) over top of 

clay and barren sand. The oil sands themselves are 

typically 130 to 200 ft deep, sitting on top of flat 

limestone rock. Originally, the sands were mined with 

draglines and bucket-wheel excavators and moved to 

the processing plants by conveyor belts. 

These early mines had a steep learning curve to deal with before their bitumen mining 

techniques became efficient. In the intervening years, more effective in-situ production 

techniques were developed, particularly steam-assisted gravity drainage (SAGD). In-

situ methods became increasingly important because only about 20% of the Athabasca 

oil sands were shallow enough to recover by surface mining, and the SAGD method in 

particular was very efficient at recovering large amounts of bitumen at reasonable cost. 



https://www.vistaprojects.com/solvent-technology-promises-oil-sands-benefits/

Steam-assisted gravity drainage (SAGD) Extraction 
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https://www.youtube.com/watch?v=j0HZV30EI5E

This is a 14-minute video on the

Athabasca Oil Sands from 2004.

There is a lot of material…

They speak of the amount of

High Technology employed

by the numerous companies

working the Sands.

The flip side of this seems

to be that the challenges in

attempting to get the extraction

of the hydrocarbon product

to the point where it is

economically viable….

during periods of time

when market price determines

whether or not the pain is worth

the economic gain.

https://www.youtube.com/watch?v=j0HZV30EI5E


https://www.youtube.com/watch?v=nJzseWUFE4g

This quite informative video describes the various ways the

bitumen in the Athabasca Oil Sands is mined, extracted, 

processed, & transported to market in Canada & the USA

Another word for “Bitumen”

is Asphalt.

https://www.youtube.com/watch?v=nJzseWUFE4g


https://www.youtube.com/watch?v=mtHreJbr2WM

https://www.youtube.com/watch?v=mtHreJbr2WM


NUCLEARBrief Remarks:



https://www.youtube.com/watch?v=N-yALPEpV4w
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https://www.cnbc.com/2023/04/18/germany-shuts-down-last-nuclear-power-plants-some

-scientists-aghast.html
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A Sobering Reality: Global Fossil Fuel Demand Continues to Rise

 https://notrickszone.com/2025/11/23/a-sobering-reality-global-fossil-fuel-demand-continues-to-rise/

Finally, a sobering news story from Europe…          

By P Gosselin on 23. November 2025

Blackout News…reports that despite ambitious international climate targets and the promise of a rapid 

energy transition, we are witnessing a paradoxical development:

Global demand for fossil fuels has not fallen but continues to increase.

The world economy’s growing hunger for energy directly clashes with 

political expectations, and the so-called “Peak Demand” for oil and gas, 

once predicted by experts, is currently not in sight.

Just a few years ago, there was optimism when the International Energy 

Agency (IEA) announced an impending peak in fossil fuel demand. This 

confidence supported many climate strategies. However, rising economic 

risks and political headwinds led many governments to revise their 

strategies. The consequence: 

       The energy transition lost momentum while real demand increased.

Earlier forecasts thus have become obsolete, and the expected rapid 

electrification of the economy is progressing more slowly than planned. Fossil fuels are not being replaced

Recent News from Europe
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Summary 

We’ve seen evolution in our use of energy-bearing substances:

Wood, Coal, Oil, Gas,  Hydropower, Nuclear. Now, Wind and Solar <subsidies>

 The “End of Oil” has been predicted for well over a century.

Hydraulic Fracturing, Fracking, has given us access to petroleum source 

rock in addition to conventional sources from trapped oil & gas.

The energy transformation “energiewende” in Europe seems far away.

Athabasca Oil Sands have been economically productive for ~50 years.

The Green River Formation is not economically productive now but offers a 

huge <200-year> source possibility.                                                                             
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