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Figure 1. Trace fossils represent fossilized behavior. Here a dinosaur foot print

from the Jurassic of Britain, and Sco/icia, a trace fossil made by sea urchins who

feed their way through the sediment (Eocene, Zumaia, Spain).
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’ I \race fossils, sometimes
called ichnofossils, are

the fossilized trace of the ac-
tivities of living animals. In
contrast to body fossils,
which are the preserved re-
mains of the actual organism,
trace fossils can be seen as a
fossilization of the animals’
behavior.

This includes fossilized
foot prints and trackways,
for example by dinosaurs,
burrows made by animals
such as worms or crusta-
ceans, bite marks, etchings
and borings into shells, cop-
rolites (fossilized poop),
nests and egg shells, and so
on (Figure 1). Only traces
produced by living organisms
are classified as trace fossils.
This means that, for exam-
ple, the imprints of a crab
running on a sediment surface are classified as trace

fossils if they are preserved in the geological record,
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while marks produced by a dead crab that is dragged
across the surface by wind or water is not considered
as a trace fossil, because the marks were not produced
by a living organism.

Because trace fossils are the result of the activities of
living organisms, in a way they can be considered as
fossilized behavior. While body fossils can tell us a lot
about what the organism looked like, for example the
skeleton of a Tyrannosaurus rex, the skeleton won't tell
us much about what the animal did while it was alive.
Trace fossils, on the other hand, can record the interac-
tion between different organisms at the time when they
were alive. Famous examples include tracks of dinosaur
foot prints showing how a predator chased a herd of
herbivores, or as demonstrated in the sandstones in the
Yehliu Geopark, how stingrays fed on shrimps hiding
in their burrows in the seafloor 20 million years ago
(Figure 2). Because trace fossils represent fossilized be-
havior, they can be useful when we try to understand
how different organisms interacted in the past, and
how certain kinds of behaviors have evolved over time.
Furthermore, since behavior is often a response to cer-
tain environmental conditions, such as water depth or
tood supply, trace fossils are frequently used to charac-
terize the paleoenvironment in sedimentological stud-

ies.
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Figure 2 Trace fossils are

often the only way to learn
how different organisms
interacted with each other in
the past. Here is an example
of a scenario showing how

stingrays hunted for shrimps

about 20 million years ago
reconstructed from trace
fossils found in the
sandstones at the Yehliu

Geopark.
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on the continental shelf
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Figure 3. The same

classified according to what

. . organism can produce many
kind of behavior they represent, different types of trace
. fossils. However, different
rather than the causative organ- .~ " 0
animals ﬂ]l} pr() uce similar
. . trace fossils because they
ism. Most trace fossils can be . -
engage in the same behavior.
. . For examples, worms,
categorized into one of five cat- !
crustaceans under water,
. . . and insects and spiders on
egories: dwelling traces, feedin e
g ) ’ ) land are all known to build
. . simple, straight vertical
traces, grazing traces, resting P straisntvertes

burrows.

traces, and creeping or crawling

traces. However, it is important

to realize that because the trace fossil preserved in the
sediment represents a certain behavior, different organ-
isms engaging in the same kind of behavior may pro-
duce almost identical traces. For example, feeding trac-
es left by crustacean and worms in the sediment
sometimes look very similar. To complicate things fur-
ther, one kind of organism may produce a large number
of different types of trace fossils depending on what
kind of behavior it engaged in. Just think of the types
of traces a rabbit may produce in one day: footprints
and trackways when moving around on a soft substrate,
burrows and tunnels when it digs into the soil, gnaw

marks when feeding, and coprolites from its poop (Fig-

2017 TAIWAN NATURAL SCIENCE Vol.36 (2)

ure 3). In the same way, many organisms produce dif-

terent trace fossils depending on the activity they were
engaged in.

In this special issue of the Taiwan Natural Science, we
present a number of intriguing studies exploring the
meaning of trace fossils left in the sediment millions of

years ago! E



