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Ch. 13 Review:
Cambrian and Ordovician Life

• Early Cambrian “Tommotian Fauna” was earliest diverse 
shelly assemblage

• Cambrian radiation : appearance of conodonts, trilobites, 
brachiopods, echinoderms, sponges, nautiloids, fish, etc.

• Late Cambrian trilobite extinctions/recoveries
• Ordovician was a major time of evolutionary radiation; also 

appearanceof graptolites, rugose corals, tabulate corals, 
stromatoporoids, land plants (?)

• By late Ordovician, complex marine communitieshad 
become established
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The Burgess Shale

• Burgess Shale faunais known from 
Middle Cambrianrocks in British 
Columbia, Canadian Rocky Mountains 
(Stephen Formation)

• Burgess Shale Fauna is a remarkable 
assemblage of soft-bodied and hard-
bodied organisms, some of which are 
totally unique in the fossil record
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Burgess Shale
Location map
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The Burgess Shale

• During Middle Cambrian time, North 
America, Greenland and Scotland were 
united in the large landmass “Laurentia,”
situated in the tropics
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Cambrian paleogeography
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Middle Cambrian of Laurentia

• Laurentian craton was 
ringed by a concentric 
pattern of sedimentary 
environments
– Nearshore detrital 

belt
– Shallow marine 

carbonates
– Deep-water deposits
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The Burgess Shale

• Location of the Burgess Shale quarry is in the 
deep-water belt, but immediately adjacent to the 
shallow marine carbonate belt

• Exquisite preservationof Burgess Shale fossils is 
attributed to rapid burial in oxygen-free 
environment
– Animals probably lived in shallow water carbonate 

setting, then were swept into deeper water by turbidity 
currents
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The Burgess Shale

Mt Stephen,
near Field BC



Earth History, Ch. 13 9

The Burgess 
Shale

Charles Doolittle Walcott,
discoverer of the Burgess
Shale (1909)
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The Burgess Shale (then)



Earth History, Ch. 13 11

The Burgess Shale (now)

Expanded quarry operation
(August, 1999)
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Modern onychophoran

Aysheaia

Bizzare beasts of the Burgess Shale
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Pikaia

Aysheaia

Bizzare beasts of
the Burgess Shale
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Hallucigenia

Opabinia

Canadaspis

Bizzare beasts of
the Burgess Shale
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Marella

Sanctacaris

NectocarisBizzare beasts of
the Burgess Shale
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Trilobite Olenoides,
with delicate appendages
preserved

Bizzare beasts of
the Burgess Shale
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Burgess seafloor scene
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Burgess
seafloor scene
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Significance of the Burgess Shale

Was Cambrian life even more
diverse than today’s, or has
the “tree of life” added new
branches continuously?
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Significance of the Burgess Shale

• Stephen J. Gould
– “Disparity” or “ total variety of anatomical plans” was 

very high in Cambrian time
– Then “decimation and diversification”: reduction in 

disparity followed by proliferation of species within a 
few anatomical plans

– Evolution proceeds largely as a series of random events
• “Replay the tape” and get a different result

• Simon Conway Morris
– “Decimation” wasn’t so pronounced, because most of 

the Burgess creatures fit into extant phyla


