
 

New clues emerge in how early tetrapods
learned to live—and eat—on land
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Side-by-side comparison of Tiktaalik (top) and alligator gar (bottom) showing
similarly shaped snouts that may suggest convergence in feeding strategies.
Credit: Justin Lemberg (University of Chicago).
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New research out of the University of Chicago has found evidence that
the lobe-finned fish species Tiktaalik roseae was capable of both biting
and suction during feeding, similar to modern-day gars. These results,
published on Feb. 1 in the Proceedings of the National Academy of
Sciences, provide evidence that bite-based feeding originally evolved in
aquatic species and was later adapted for use on land.

T. roseae, a creature whose flat skull is reminiscent of an alligator, is a
species that lived "right at the cusp of the transition from life in water to
life on land," said senior author Neil Shubin, Ph.D., the Robert R.
Bensley Distinguished Service Professor of Organismal Biology and
Anatomy at UChicago. Studying its fossilized remains can provide new
insights into how key traits for life on land originally evolved.

"Water is different from air, being much denser and more viscous," said
first author Justin Lemberg, Ph.D., a postdoctoral researcher at
UChicago. "This would have created unique problems for animals that
were moving out of water and onto land for the very first time, including
challenges in locomotion, reproduction, maintaining homeostasis and
sensory processing and, of course, feeding. If you can't feed yourself on
land, how can you colonize it?"

Most aquatic vertebrate species use suction feeding to help pull prey into
their mouths. To create suction, many species of fish can expand their
skulls laterally to expand their mouths and produce negative pressure.
This movement of the skull bones relative to one another is called cranial
kinesis.

"Suction feeding is ineffective on land, because it no longer works from
a distance and it's hard to create the pressure seal needed to draw
something in," said Lemberg. "So terrestrial vertebrates had to turn to
other methods to capture prey. But the fossil evidence for how this
happened is ambiguous, much more so than the transition from fin to
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limb. We wanted to look specifically at the sutures in the T. roseae skull,
where the bones fit together, to see if they could tell us how the skull
was being used."

The research team used advanced new computed tomography (CT)
analysis to conduct a detailed examination of the morphology of the T.
roseae skull. This allowed them to identify key new traits that had not
been seen with other techniques, including sliding joints that would have
allowed for the necessary cranial kinesis for the animal to expand its
skull laterally to create suction.

"We discovered Tiktaalik in 2004 and at the time, prepared it with the
classical methods, removing rock from the fossil grain by grain," said
Shubin. "By the time Justin joined the project, we had access to this CT
scanning technology, which lets us see the skull in 3-D, taking each part
out individually to see its shape and motion. Using the CT analysis
transformed how we were able to think about the skull."

Investigators noted distinct similarities between T. roseae and earlier
work analyzing the skulls of alligator gar, a "living fossil" species
previously thought to only use lateral snapping motions to capture prey. 
In a 2019 study, Lemberg et. al. found that gar use lateral snapping and
suction synergistically while feeding, thanks to unique sliding joints in
their skulls that help create suction while biting.

These similarities led the researchers to believe that T. roseae may have
fed in the same way, indicating that this adaptation likely evolved long
ago, before animals ever colonized land.

"The thing that really stuns me is that every innovation, every invention
used by tetrapods on land, originally appeared in some form in fish,
including lungs, appendages, and now, feeding," said Shubin.
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Beyond teaching us about the evolution of our distant, fishy ancestors,
better understanding of the biology and behavior of creatures like T.
roseae can provide new insights into our own anatomy and development.

"The neat thing about the water-to-land transition is that it's deeply
personal to us," said Lemberg. "How did we get to where we are now,
and what are some of the evolutionary quirks we've adapted to get here?"

Case in point: Lemberg pointed out that when analyzing the range of
motion for the T. roseae skull, the three bones that appear to have moved
the most are the bones that would eventually become incorporated into
the mammalian middle ear.

"Those three bones in Tiktaalik are what we use to hear sound,"
Lemberg said. "A little bit of cranial kinesis that's maintained in modern
mammals!"

  More information: Justin B. Lemberg el al., "The feeding system of
Tiktaalik roseae: an intermediate between suction feeding and biting," 
PNAS (2021). www.pnas.org/cgi/doi/10.1073/pnas.2016421118

Provided by University of Chicago

Citation: New clues emerge in how early tetrapods learned to live—and eat—on land (2021,
February 1) retrieved 8 May 2024 from https://phys.org/news/2021-02-clues-emerge-early-
tetrapods-liveand.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)

4/4

https://www.pnas.org/cgi/doi/10.1073/pnas.2016421118
https://phys.org/news/2021-02-clues-emerge-early-tetrapods-liveand.html
https://phys.org/news/2021-02-clues-emerge-early-tetrapods-liveand.html
http://www.tcpdf.org

