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ABSTRACT: 

Palaeontology has always been interested in the front end of animals as there is often teeth and bones 
which are preserved in the fossil record.  However, studying the organism’s waste can produce many 
interesting observations that help with the understanding of how life has changed the earth.  This talk will 
highlight the ways waste has altered the planet over the past ~3.5 billion years. 

To understand how the world has been changed by life, it is necessary to look at what organisms are 
changing and even controlling on the world today.  Life alters the land by many ways, including the 
production of soil, landforms, the distribution of nutrients and even the spreading of seeds.  At the interaction 
between land and the oceans, life makes carbonate beaches, cements sand grains, and stops the erosion 
of coastlines.  In the ocean, marine organisms create faeces that sink down and fertilise the marine 
sediments.  In the air the balance of oxygen is controlled by plant waste and flying organisms can distribute 
chemicals far from their source.  With these observations in mind, it is possible to look back at the history 
of the planet and show how life’s evolution has altered the world.  

It is thought that life may have begun approximately 600 million years after the formation of earth, in the 
form of organisms called archaea.  These simple cells lived in the sea and produced waste products 
probably containing carbon dioxide, hydrogen sulphate and later perhaps methane gases.  By ~3.5 billion 
years ago, stromatolites in Australia have been found to be associated with sulphur isotopes related to life 
processes.  It is not until ~2.4 billion years ago that cyanobacteria-produced waste oxygen in significant 
quantities, perhaps causing the Great Oxygenation Event.  Eukaryotes appear around 1.8 billion years ago 
but Vernanimalcula guizhouena (the first fossils with bilateral symmetry and a separate anus, are found in 
rocks of 600 million years of age).  Coprolites have been found in the Cambrian though it is speculated that 
they should be present significantly earlier in the earth’s history.   

In the Paleozoic complex life forms evolved first in the sea and then onto the land and finally into the air.  
Waste was therefore distributed much further away from the source, which lead to the changing of 
continents as well as the oceans.  The land animals grew larger, till the Mesozoic dinosaurs became the 
largest purveyors of organic waste ever.  In the Tertiary mammals became dominant but gigantism returned 
as did the power to change the earth into what it is today.  

BIOGRAPHY: 

Stan Stancliffe obtained his PhD in Jurassic marine palynology from the University of Saskatchewan.  He 
has since spent 25 years as a researcher, oil and gas geoscientist and mentor.  His publications cover many 
diverse subjects, and he has presented numerous talks on aspects of geology in North America and Europe.  



 
A special interest is the history of organic mudstones and how/when they were formed.  Life is a major 
source of mud and this talk is an outcome of his research. 

INFORMATION: 

This event is presented jointly by the Alberta Palaeontological Society, the Department of Earth and 
Environmental Sciences at Mount Royal University, and the Palaeontology Division of the Canadian Society 
of Petroleum Geologists. For details or to present a talk in the future, please contact CSPG Palaeontology 
Division Chair Jon Noad at jonnoad@hotmail.com or APS Coordinator Harold Whittaker at 403-286-0349 
or contact programs1@albertapaleo.org. Visit the APS website for confirmation of event times and 
upcoming speakers: http://www.albertapaleo.org/ 
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ABSTRACT: 
 
Last autumn I was browsing through the highly informative book “Go Take a Hike: The Geology of Trails in 
the Canadian Rockies and Surrounding Areas” published in 2019 by the CSPG.  This book consists of 
almost 300 pages and was planned and carried out by the Cindy Riediger Memorial Book Committee 
chaired by Philip Benham.  I was amazed to learn that Middle Cambrian-age algal stromatolites outcrop 
near Lake Helen in Banff National Park.  I managed to convince a small group of friends to hike up to these 
stromatolites.  The only other relevant publication we could find on the Lake Helen stromatolites was by 
David Gibson and Jim Dolph in the proceedings of the 2008 CSPG, CSEG & CWLS Convention.  Their 
publication described their discovery in 2004 near Helen Lake of an area 800 m by 10 m covered extensively 
by stromatolites. 
 
We embarked on our hike on October 5, 2020 which was almost too late since the hike is in alpine habitat 
above the tree line so winter conditions could have unexpectedly impacted on the hike.  However, 
reasonable weather prevailed and we were able to reach Lake Helen in about 3.5 hours.  The stromatolitic 
strata occur approximately 700 meters southwest and up from Lake Helen and required some persistent 
searching.  However, when the stromatolites were located, they provided an outstanding opportunity to 
view these ancient and fascinating fossils.  The stromatolites occur in the Middle Cambrian Pika Formation.  
They are about 30 cm to 40 cm in both height and diameter.  Despite being aged at approximately 525 
million years old, the stromatolites are exquisitely preserved and can be viewed in 3 dimensions (sectional 
and bedding plane).  They are elliptical in shape which reflects the dominant paleo-current at the time of 
deposition.    
 
The hike including time to view the Helen Lake stromatolites was about 8 hours (two way). Distance covered 
was approximately 16 km round trip with an elevation gain of 650 m.  Stunning scenery is everywhere.  Also, 
enroute to the stromatolites there are great opportunities to view outcrops of the white and pink quartzites 
of the Lower Cambrian Gog Group.  Also, very interesting was the extensive evidence of the advance and 
retreat of the Pleistocene glaciation including a fine example of a lengthy lateral moraine.   
 
 
 
 
 
  



 
BIOGRAPHY: 
 
Tako Koning is a semi-retired geological consultant who graduated from the University of Alberta in 1971 
with a B.Sc. in geology and with a B.A. in economics in 1981 from the University of Calgary.  He began his 
career working for two years as a mudlogger on the offshore drilling rigs on the Grand Banks of 
Newfoundland.  He worked for Texaco in Calgary, 1974 - 1979 and 1987 - 1991 exploring for oil and gas in 
Western Canada.  He also lived and worked as a geologist for a total of 30 years in Indonesia, Nigeria and 
Angola.  He joined the APS in 2015 when he returned back to Calgary from Angola.  
 
John Koning is a retired petroleum geologist with over 30 years working in Calgary on Western Canada oil 
and gas exploration and production.  He graduated from the University of Alberta in 1973 with a B.Sc. in 
geology.  He was employed by General American Oils, Westburne Petroleum & Minerals, Atcor Resources, 
Southward Energy, and Starboard Gas.   John continues to explore rocks, formations and fossils in Alberta 
and Arizona where he usually spends his winters but this year due to the ongoing pandemic he will be 
exploring mostly in the local area.  He joined the APS in 2020. 
 
INFORMATION: 
 
This event is presented jointly by the Alberta Palaeontological Society, the Department of Earth and 
Environmental Sciences at Mount Royal University, and the Palaeontology Division of the Canadian Society 
of Petroleum Geologists. For details or to present a talk in the future, please contact CSPG Palaeontology 
Division Chair Jon Noad at jonnoad@hotmail.com or APS Coordinator Harold Whittaker at 403-286-0349 
or contact programs1@albertapaleo.org. Visit the APS website for confirmation of event times and 
upcoming speakers: http://www.albertapaleo.org/.  
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