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Ediacaran Fauna

Royal Ontario Museum (ROM)

Earliest known complex multicellular organisms

bacteria, algae & jellyfish

Smithsonian



Mistaken Point

Ediacaran Fauna

Smithsonian

Mistaken Point - Alicejmichel, CC BY-SA 4.0



Cambrian
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- First complex animal life 
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Cambrian Explosion

Royal Ontario Museum (ROM)Royal Ontario Museum (ROM)



Burgess Shale – Yoho National Park

ROM © Marianne Collins
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History of the Burgess Shale

• 1858 – Palliser Expedition and James Hector

Map Courtesy of Wood Environment & Infrastructure Solutions

Mount Stephen Trilobite 

Beds

Walcott Quarry
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c. 1894

CPR Mount Stephen House and Mount Stephen, Field

unknown photographer
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Ridge fossil beds (Walcott Quarry)

Charles Walcott with son Sidney and daughter Helen

© Smithsonian Institution

c.1913
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• 1858 – Palliser Expedition and James Hector
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Ridge fossil beds (Walcott Quarry)
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Heritage Site
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Photo: David Rudkin



History of the Burgess Shale

• 1858 – Palliser Expedition and James Hector

• 1884 – CPR establishes town of Field

• 1886 – R.G. McConnell (GSC Geologist)                                      

discovers Mount Stephen Trilobite Beds

• 1886 – Yoho National Park was established

• 1909 – Charles Doolittle Walcott discovers the Fossil Ridge fossil 

beds (Walcott Quarry)

• 1980 – Burgess Shale designated an UNESCO World Heritage Site

• 1984 – Canadian Rocky Mountain Parks were listed as a UNESCO 

World Heritage Site

cc Pethrus



Burgess Shale – Walcott Quarry & Mountain Stephen Trilobite Beds

Mount Stephen 

Trilobite Beds

Walcott Quarry

Guided Hikes available through:



Burgess Shale – Mount Stephen Trilobite Beds
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Trilobites of the Burgess Shale

ROM 49493 USNM 65510



Trilobites of the Burgess Shale

Animation by Phlesch Bubble © Royal Ontario Museum (ROM)



Anomalocaris

• Anomalocaris means

   ‘unusual looking shrimp’ 

• For many years, the feeding                 

appendage was misidentified as          

a headless shrimp

• Entire animal could be up to                   

1 metre in length

• Largest predator of the        

Cambrian

ROM 51211

Animation by Phlesch Bubble © Royal Ontario Museum (ROM)



Anomalocaris

Animation by Phlesch Bubble © Royal Ontario Museum (ROM)



Burgess Shale – Walcott Quarry

Burgess Shale Geoscience Foundation

Royal Ontario MuseumRoyal Ontario Museum



Hallucigenia

ROM 83935

ROM 61513

palaeos.com © Marianne Collins

max size: 30 mm 



Animation by Phlesch Bubble © Royal Ontario Museum (ROM)

Hallucigenia

ROM 83935

ROM 61513

A prickly worm that turns out to have legs



© normaals Royal Ontario Museum (ROM)



Stromatolites

• Earth’s oldest “fossil” (~3.5 billion years old)

• Trace Fossil

 

Stromatolite Pilbara Craton, W. Australia – 3.6 to 3.2 Billion years old

Muséum de Toulouse, CC BY-SA 4.0
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• Trace Fossil 

• Term Stromatolite coined in 1908
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• Stroma:  bed, mattress or layer

• Lithos:   stone
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• Organisms that can form stromatolites

• Bacteria 

 

Cyanobacteria CSIRO, CC BY 3.0



Stromatolites

• Earth’s oldest “fossil” (~3.5 billion years old)

• Trace Fossil 

• Term Stromatolite coined in 1908

• Greek:

• Stroma:  bed, mattress or layer

• Lithos:   stone

• Organisms that can form stromatolites 

• Bacteria 

• Algae

 Rhodolith - Derek Keats from Johannesburg, South Africa, CC BY 2.0



Great Oxygenation Event

© normaals

Boring Billion

Ediacaran Fauna

multicellular life



Formation

a) Bacterial filaments with sticky mucus layer

 

Government of Western Australia
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Formation

a) Bacterial filaments with sticky mucus layer

b) Trap & bind sediment

c) Bacteria is photosynthetic, will move up 

through deposited layer (forms new 

layers)

d) Over time develop flat, domal, columnar, 

conical, branching structures

 

Government of Western Australia



Environments of Deposition & Morphology

 

Zhang et al 2022

Supratidal = above high tide

Intertidal = between low and high tide

Subtidal = below low tide (underwater)

Controls on Morphology

• Water depth

• Wave energy

• Light

• Species

 



Tidal Flat Stromatolites 



Supratidal Stromatolites - North Caicos, Turks & Caicos

Schizothrix 

Can handle frequent sedimentation

Scytonema

Dies with minimal sediment coverage

Schizothrix Scytonema



Supratidal Stromatolites - North Caicos, Turks & Caicos

Schizothrix 

Can handle frequent sedimentation

Scytonema

Dies with minimal sediment coverage



Supratidal Cyanobacteria - West Caicos, Turks & Caicos



Intertidal Stromatolites – Ambergris Cay, Turks & Caicos



Intertidal Stromatolites – Shark Bay Australia

High tide Low tide



Subtidal Stromatolites – Exumas, Bahamas Islands

Community Conch 2011



Subtidal Stromatolites (Oncoids) – West Caicos, Turks & Caicos



Subtidal Stromatolites (Oncoids) – West Caicos, Turks & Caicos

Callan Bentley



Environments of Deposition & Morphology

Shark Bay Australia - Jahnert & Collins 2011

Supratidal = above high tide

Intertidal = between low and high tide

Subtidal = below low tide (underwater)

Controls on Morphology

• Water depth

• Wave energy

• Light

• Species

 



Stromatolites of Dolomite Pass



Burgess Shale

Dolomite Pass/Helen Lake 

Stromatolites

Stratigraphy

Alberta Geological Survey





Helen Lake

Dolomite Pass/ 

Helen Lake

Stromatolites

Distance: ~16 km

Elevation: 620 m

 



Stromatolites

Hiking trail



Modern Stromatolites: Shark Bay in Western Australia



Helen Lake: Stromatolites

• laminated internal structure

• Height:

• average 30-40 cm, up to 1 m

• Diameter:

• average 30-50 cm, up to 1 m

• Domal Shape:

• Circular (south)

• Oblong  (north)

• Exposure:

• 10 m wide x 800 m long



Helen Lake: Stromatolites



Jason Lavigne



Helen Lake: Stromatolites



Trip #4 – Helen Lake Stromatolites



Skoki Area

Heart Lake

Stromatolites

Dolomite Pass/ 

Helen Lake

Stromatolites

Mistaya Formation

Photo: Brett Frostad



Skoki – Heart Lake Stromatolites



Devonian

© Blakey
© normaals

- First land plants

- Alberta was tropical and had reefs on the scale of the Great Barrier Reef



Modern       vs        Devonian



Modern       vs        Devonian

StromatoporoidsCorals

The critters are different, but the niches and morphologies are the same

 



Stromatolite      vs      Stromatoporoid



Wilkinson, 1982
James, 1983

Reef Builders & Fossils



Devonian 

Western Canadian Sedimentary Basin Atlas 1994



Devonian - Grassi Lakes

Distance: 3.4 km

Elevation: 158 m

 



Devonian – Grassi Lakes

Katherine Gates



Timescale

© Blakey

© normaals
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Mississippian - James Walker Creek

Distance: 13 km

Elevation: 644 m

 



Mississippian - James Walker Creek
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