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Burgess Shale
(Walcott Quarry)

• In Yoho National Park, 
a few kilometres north 
of Field BC 
(near Alberta border 
and Lake Louise) 

• Protected Unesco 
World Heritage 
site (since 1984) 

• One of the world’s 
most significant fossil 
discoveries 
(by Charles Walcott, 
1909)

• On ridge between 
Wapta Mountain and 
Mount Field – not on
Mount Burgess
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What’s special about the Burgess Shale?

• Great age – 505 million years ago, shortly after Cambrian explosion

– Land: No plants or animals except some moss-type vegetation

– Sea: Marine plants and invertebrate animals

– Days 21 hours long, 420 days a year, moon closer, tides stronger 

• Diversity – All major phyla known today represented, including many 
early unknown forms (of existing phyla, not new phyla)

• Exquisite detail of preservation

• Soft-bodied animals (mostly arthropods) with rarely-preserved parts, 
including muscles, gills, digestive systems, etc. (also hard-bodied 
animals)

• At least 30 other sites around world with soft-bodied fauna of similar 
age, but only two of comparable quality: 

– Chengjiang, China

– Northern Greenland (Sirius Passet)
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Geologic History of 
Burgess Shale

• Burgess Shale animals lived on sea bottom 
(about 100m depth) next to a submarine cliff: 
the Cathedral Escarpment

• Atop the escarpment was a shallow warm sea extending east 
into what is now Alberta

• The area was near the equator and part of Laurentia (505 mya)

• Periodic mud slides would bury the animals

• Anoxic environment and clay mudstone helped preserve them, 
flattened in layers of shale

• Rocky Mountains began to form 175 mya – collision of volcanic 
island complex with North America
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Cathedral Escarpment
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Burgess Shale

Laurentia



History of Burgess Shale Excavations

• 1909–1924: Charles Doolittle Walcott, head of Smithsonian 

• 1930–1939: Percy Raymond, Harvard geology professor

• 1966–1967: Geological Survey of Canada 

• 1975, 1981, 1993–2000: Royal Ontario Museum

• 1973: Walcott’s collections at Smithsonian 
re-evaluated and reclassified by 
Harry Whittington and his students 
Simon Conway Morris and Derek Briggs. 
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The Two Views

Stephen Jay Gould

• Author: Wonderful Life

• Maximum diversity after 
Cambrian explosion, followed 
by progressive reduction

• Historical contingency makes 
any prediction of future 
history futile 

• “Tape of life” – rewind and it 
would be very different

Simon Conway Morris 

• Author: The Crucible 
of Creation

• Rapid increase in diversity in 
Cambrian; continued to increase 
irregularly

• Body designs predetermined by 
available environments – only so many 
body plans; they fit into available phyla

• Convergent evolution means different 
animals evolve similar features for 
similar niches

• Replaying tape of life would produce 
similar results, just different details
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Burgess Shale Hike Essentials!
(regardless of weather forecast) 

• Warm layers of clothes (no cotton), rain jacket 
and rain pants, winter gloves, winter toque 

• Sturdy and worn-in hiking boots, hiking poles, 
extra wool socks

• Sturdy and supportive backpack

• Sunscreen, sunglasses, sun hat, insect repellant

• Hearty lunch and multiple snacks

• Drinking water – at least 2 litres per person

• Toilet paper in a plastic bag, hand sanitizer

• Personal medical supplies, blister kit, reading glasses (if you need 
them)
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Deluxe Room with a View!

At Yoho Lake campground (walk-in)
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Royal Ontario 
Museum camp area
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The talus slope – “discovery” point
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The quarry in 
1913 and 1911
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Hallucigenia 
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Anomalocaris

Largest predator 
of the Cambrian, 
up to 1m long
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Pikaia

Marella
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Marella?
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Scenella

39



Trilobites  (next 5 slides)
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Sidneyia



Waptia
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Ottoia
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Ottoia



Opabinia

(rare)
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Hyolith
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Chengjiang, China 
(525 mya)



Thank you!
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