
 

The best way to include fossils in the 'tree of
life'

January 10 2017

The researchers from the Bristol Palaeobiology Group, part of the
School of Earth Sciences, studied the best way to understand
relationships of extinct animals to other extinct species as well as those
alive today.

The team's paper, published today in Proceedings of the Royal Society B,
clarifies the most effective way to look at evolutionary relationships in
the fossil record, and application of this method could change the way
we look at the history of life.

Lead researcher Dr Mark Puttick from the Natural History Museum and
University of Bristol explained: "When a new fossil species is discovered
we naturally want to know where it fits in the tree of life.

"Our results show that the default method that has been used to do this
for the past few decades is not always accurate, and so re-analysis with
better approaches could lead to profoundly different conclusions about
how we see the evolutionary history."

The relationships of extinct species are understood by studying their
similarities and differences in their fossilised skeletons.

The most-widely used method called parsimony produces family trees by
minimising the relative number of skeletal differences between species
to group animals into nested groups - the closer the grouping, the closer
the relationship.
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The idea of parsimony is based upon 'Occam's Razor' - a long-standing
principle that suggests the likeliest series of events is the one that
involves the fewest possible changes and that no more assumptions
should be made than are necessary.

However, the team has shown methods that model the process of
evolution, rather than assuming the fewest possible changes, gives more
accurate results than parsimony. This suggests the 'Occam's Razor'
approach of parsimony should not be used to place fossils into the tree of
life.

Dr Puttick added: "Some relationships we know from the tree of life will
not change when using different methods: we know for a fact birds are
descended from dinosaurs, but some relationships in the tree of life are
less well known.

"For example, we do not know for sure what fossil is closest to the first
dinosaur - and it is in these areas more accurate methods can change our
perception of the tree of life."

Joe O'Reilly, also a lead researcher, added: "These findings may change
the way we view key episodes in the evolution of life. We can ask
exciting questions such as 'what was the first mammal' and be more
confident in our conclusions by knowing we are applying the best models
we have.

"Parsimony has been the main method to understand the relationships of
fossils for the past 30 years, and thus some of our understanding of the
tree of life may be subject to change."

Co-author Professor Phil Donoghue said: "Our understanding of the
relationships between extant species has been revolutionised in the last
20 years by modelling the realistic process of evolution, and not
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assuming evolution proceeds by the fewest number of changes possible.

"We show that palaeontology needs to take the same approach, and we
identify the modelling methods that should become the default for the
future."

  More information: Uncertain-tree: discriminating among competing
approaches to the phylogenetic analysis of phenotype data, Proceedings
of the Royal Society B, rspb.royalsocietypublishing.or …
.1098/rspb.2016.2290

Provided by University of Bristol

Citation: The best way to include fossils in the 'tree of life' (2017, January 10) retrieved 9 April
2024 from https://phys.org/news/2017-01-fossils-tree-life.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://rspb.royalsocietypublishing.org/lookup/doi/10.1098/rspb.2016.2290
http://rspb.royalsocietypublishing.org/lookup/doi/10.1098/rspb.2016.2290
https://phys.org/news/2017-01-fossils-tree-life.html
http://www.tcpdf.org

