
Trace fossils are the records of 
biological activity left in rock, that 
is, evidence that organisms were 
active there.  They do not include 

hard parts, a.k.a. “body fossils”
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The oldest ichnofossils are thought 
to be as old as 3.5 b.y. and 

microtraces in sea-floor basalts.1

Stromatolites are also trace fossils, 
and some are equally old.

1) Banerjee, et al., Direct dating of Archean microbial ichnofossils Geology 2007 35: 487-490 

S. Earle, Vancouver Island University



Stromatolites in the Mississippian Windsor Gp, New Brunswick,                            S. Earle



Neoichnology is the study of 
modern traces in sediments, and it 

is an important aspect of 
paleoichnology as the present is 

the key to the past. 
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Most trace fossils have long temporal ranges - they are not 
useful as indicators of age

Most trace fossils are largely facies dependant - they are very 
useful as indicators of depositional environment

Biogenic sedimentary structures, where preserved intact, are 
closely related to the environment in which they formed - they 
are not transported as some body fossils can be

Trace fossils may be common in rocks that otherwise are 
unfossiliferous.

The causative organisms are typically not preserved.
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Different organisms may produce a single structure, and the 
same individual or species can produce different structures 
corresponding to different behaviour – it can be very difficult to 
know what made the trace

The same individual may produce different structures 
corresponding with identical behaviour but in different 
substrates – interpreting environments from trace fossils can be 
difficult

Identical structures may be produced by the activity of 
systematically different trace-making organisms where 
behaviour is similar (and similar ichnofossils can be formed by 
organisms from different periods that have similar behaviours)

after G. Pemberton, U. of Alberta – my additions in italics
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Ichnologists have given names to:

ichnofacies (depostional environments that 
ichnofossils are thought to represent) 

to a wide variety of ichnofossils (that are divided 
into ichnogenera and ichnospecies), and

to the different types of behaviours that 
produce ichnofossils
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• Domichnia, dwelling structures reflecting the life 
position of the organism that created it.

• Fodinichnia, three-dimensional structures left by 
animals which eat their way through sediment, such as 
deposit feeders;

• Pascichnia, feeding traces left by grazers on the surface 
of a soft sediment or a mineral substrate;

• Cubichnia, resting traces, in the form of an impression 
left by an organism on a soft sediment;

• Repichnia, surface traces of creeping and crawling.
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Macaronichnus

Macaronichnus segregatis: A Feeding Structure of Shallow Marine Polychaetes
H. Edward Clifton, Janet K. Thompsom, Journal of Sedimentary Research, Volume 48 (1978)

S. Earle, Vancouver Island University



S. Earle, Vancouver Island University

Macaronichnus isp. (?) from the Gabriola Fm., Gabriola Island
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