
 

Creating a ground plan for stonefly evolution

December 15 2020

  
 

  

Credit: Shodo, MTOW

If a creature with eight legs, a large abdomen, and lots of eyes comes
crawling your way, even if you have never seen one like it before, you
know instinctively that it is a spider. Likewise, an animal with wings,
feathers, and a beak is unlikely to be mistaken for anything other than a
bird. The common features of a group of animals that make them
immediately recognizable are often called a ground plan or body plan,
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and have traditionally been used to categorize animals.

More recently, researchers have found that comparative embryology, the
study of how different animals develop at the embryonic stage, can also
shed light on the ground plan of a group of animals and help identify
their evolutionary history.

In a study published in the December 2020 issue of Arthropod Structure
and Development, a group of researchers led by the University of
Tsukuba examined the eggs of five different stonefly species to infer the
ground plans of each and answer lingering questions about the
evolutionary relationships among stonefly species.

"Although there are more than 3,500 described species of stonefly (order
Plecoptera) distributed across all continents except Antarctica, there are
only two main groups (called sub-orders): Antarctoperlaria, found
mainly in the Southern Hemisphere, and Arctoperlaria, which includes
the Northern Hemisphere species," explains senior author Professor
Ryuichiro Machida. "While previous studies have uncovered the main
features of the embryonic ground plan of Arctoperlaria, there is little
information on the embryonic development of Antarctoperlaria."

To establish the embryonic ground plan of the Antarctoperlaria, and
potentially the wider order Plecoptera, the researchers examined the eggs
from five different stonefly species representing three of the four main
families of Antarctoperlaria. Both the entire eggs and ultrathin egg
sections for transmission electron microscopy were examined.

By determining the shared and divergent characteristics of the five
species, the researchers were able to infer the ground plans not only of
the four main antarctoperlarian families, but also of the larger order
Plecoptera.
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"Eggs from two of the four main families had hard outer membranes,
called chorions, which, although functionally similar, were structurally
very different," says Professor Machida. "Given that only one group of
arctoperlarian eggs have a similar hard chorion, we can infer that a thin
chorion is a ground plan character of Plecoptera and that a hard chorion
is an evolved trait."

Similarly, attachment structures, which anchor the eggs to the riverbed,
have been regarded as being an ancestral feature. However, careful
inspection revealed that they were actually acquired in parallel in each
lineage, proving that determining the embryonic ground plan of a species
can answer important questions about its evolutionary history.

  More information: Shodo Mtow et al. Egg structure of five
antarctoperlarian stoneflies (Insecta: Plecoptera, Antarctoperlaria), 
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