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Traces are structures produced in rocks and 
sediments by the life processes of organisms. They 
include footprints, burrows, skin impressions and many 
other weird and wonderful signs that tell stories of the 
behaviour of animals through time. Ichnology is the 
study of trace fossils in ancient rocks, but what this 
talk aims to show is that we should also be looking at 
modern traces, to help to identify their analogues in 
the fossil record. 

After an introduction to the simple worm burrows 
most commonly found as trace fossils, we will make 
our way through the animal kingdom phyla by phyla, 
looking at examples of the fascinating traces left 
behind by both ancient and modern animals. What 
is so special about traces is that they record animal 
activity,	rather	than	body	fossils	which	merely	reflect	
that once upon a time a particular animal was alive. 

Deciphering what these traces mean is all part of the fun.
Shrimps, insects and arthropods begin our tour, including 

giant termite nests that cover half a block, and lobster 
trackways showing that little has changed in the mangroves 
over	 the	 last	 twenty	 million	 years.	 Modern	 fish	 nests	
discovered in Japanese waters, perhaps the most beautiful 
traces ever created, are compared to their simpler fossil 
counterparts,	as	well	as	feeding	traces	and	udichnia,	or	fish	
fin	 drag	marks	 formed	 at	 low	water.	 A	 variety	 of	 dinosaur	
traces are presented, including some classic “muddy boots” 
splodge	prints	and	even	the	first	recorded	dino	burrows.	

More reptilian trackways are complimented by some unique 
bird feeding structures, and you will discover the link between 
their modern analogues and a group of French maids. I will 
demonstrate how snow provides a perfect canvas upon 
which bird behaviour may be recorded, and we will round off 
with	mammal	 tracks	 ranging	 from	surfing	squirrels	 to	early	

hominids. We will even squeeze in some “bathroom” traces, 
not for the faint of heart. Contrasting the many modern 
traces with the ancient will hopefully convince even the 
sceptics amongst you that neoichnology has an important 
role to play in interpreting ancient spoor, and I suspect that 
many of you will be looking down, scouring the ground for 
footprints, as you leave the ‘virtual’ auditorium.
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Rhizocorallium, a fossil worm burrow typical of 
shallow marine deposits, from the Cardium Formation, 

Cretaceous exposed in Seebe, Alberta, Canada

Japanese puffer fish nest (https://kidsdiscover.com/)

A new species of bird feeding trace from the Miocene of 
Sandakan, eastern Borneo
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By:  Dr. Zoe Mildon

 Fifty years from the acceptance of plate tectonics, 
the mechanisms driving plate motion remain only partly 
understood. Observations of the apparent links between 
plate speeds and the global distribution of plate boundary 
types have led to the suggestion that subducting slabs (the 
portions of tectonic plates being subducted), may be the 
main engine of plate tectonics, pulling on plates as they 
sink into the mantle. If this were true, 
then plate speeds should be akin to the 
sinking rates of slabs. Instances of this 
‘speed limit’ having been broken may 
thus hint at the existence of other driving 
mechanisms. The arrival and emplacement 
of the Réunion mantle plume in the Indian 
ocean	 in	 the	 67-62	 Ma	 period	 has	 been	
discussed in these terms. The apparent 
temporal and spatial coincidence of plume 
arrival and an abrupt acceleration of the 
Indian plate has led to the establishment of 
“plume-push”	hypothesis,	which	has	gained	
significant	 momentum	 in	 the	 geodynamic	
community over recent years. According 
to this hypothesis, the forces introduced 
by the arrival of mantle plumes can have a 

substantial	effect	on	plate	motion,	even	leading	to	large-scale	
plate tectonic reorganisations.

In this talk I will discuss the evidence put forward in favour 
of	if	the	plume-push	hypothesis	and	revisit	the	Indian	plate	
case study. Did the Indian plate really accelerate abruptly at 
the end of the Cretaceous, and, if so, is the Reunion plume 
guilty as charged?

For many people living around the world, earthquakes 
are	an	ever-present	hazard	and	 it	can	be	difficult	 for	 these	
communities to prepare and to know when an earthquake 
might happen. As a geologist, there are clues within the 
landscape that tell us where the faults are and how they 
move to generate earthquakes. We can use these surface 
exposures to gather data on the geometry and speed that the 
faults move, which in turn can tell us about the potential for 
damaging earthquakes. 

To study these surface faults, we can use a 
combination of approaches including structural 
geology, modelling stress changes from 
earthquakes and analysing the geochemistry 
of the surface faults. By using and combining 
these different approaches, this gives us insights 
of how the faults move and interact together 
through earthquakes. We can also learn a lot 
about earthquakes and hazard by studying 
recent damaging earthquakes, although this is 
sometimes challenging emotionally. My main 
area of research in the central Apennines in 
Italy, where there was a sequence of damaging 
earthquakes in 2016. I’ve also worked in Japan 
after the 2016 Kumamoto earthquake that struck 

the southern island of Kyushu. 
I’ll	talk	about	my	experience	of	working	in	post-earthquake	

areas	and	some	of	 the	scientific	advances	 that	comes	 from	
working	 on	 damaging	 events.	 Working	 in	 the	 field	 and	
surveying the effects of the Kumamoto (Japan) earthquake 
and Amatrice earthquake sequence in 2016 were fascinating 
but challenging experiences. But in both cases, there are 
interesting discoveries that have emerged that tell us more 
about the earthquake hazard in these regions.
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