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Lesson Plans in the Master Narrative 

Tardigradas 
                              Trundlers in Time 
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Tadigrada: Trundlers in Time 
A Lesson Plan in Tardigrada Evolution 
Experiences in: 
Coloring 
Drawing 
TTOL & the Master Narrative 

  

  
òIf I  had my life to live over again, I  would have made a rule to read some poetry and listen to some 
music at least once every week.ó 
Charles Darwin 

I am not a fad!! 
I am not a trend! 
    
I am immortal! 
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 A genomic portrait of Joe Tardigrada 
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Introduction  

Phylum Tardigrade, affectionately known as òwater bears,ó or òmoss piglets,ó 

Were named by the naturalist Joh Goeze who in the 1770õs described them as 

òLittle bears in water.ó The magical excitement of seeing living things under the 

microscope had just emerged. Microscopic worlds suddenly revealed another 

dimension of life in the most common of places. Water bears are on the many 

amazing microscopic life forms. They are found almost everywhere in Nature. 

Extremely ubiquitous and well-traveled, Tardigrades offer a glimpse into the power of 

a small world and into evolutionary processes. Tardigrade have indeed traveled far 

and wide, with beginnings 600 million years ago in the Precambrian and with a 

resume of biological innovation that makes modern technology look cumbersome 

and silly. We are going to time travel with Tardigrades to explore a little of their 

biology and discover some of the origins and relationships that surround them. The 

Water bearõs story and genome is a story locked in the geological time machine of the 

Earth as all life stories are. Water bears, desiccating for at least 100 years are pond 

water time travelers. The adventures of being little and ubiquitous in Nature and with 

Nature, have shaped our Tardigrade friends into very unique invertebrates, they, 

along with us, and all life are changing and continually defining themselves. 

Tardigrades have taken their genome across the globe to diverse ecosystems and 

biomes, aquatic and terrestrial- maybe extra-terrestrial. For Tardigrades, the vortex of 

chance events in the Universe and on Earth created alterations in an ancient genome 

within a population, òselecting foró and producing populations that are better adapted 

to the new conditions that surrounded them. This process of natural 

Selection, a concept also known as òsurvival of the fittest,ó posited by Charles 

Darwin, keeps life forms in step, splitting and diverging with the biogeochemistry 

of their space and time. 

 
 

So, letõs meet the òlittle water bear,ó Joe Tardigrade (you can name him/her 

whatever you would like), we like to call him òJoe.ó Letõs find out about his life, 

where he lives, his anatomy, his incredible adaptability to stress, and how he might 

have evolved his special powers.  We also introduce to you, if you have not 

experienced it in class or at home, the Time tree of life, where you can search for 

relationships, build phylogenetic trees, and get a better picture of your organism of 

interest as the TTOL is a database that puts the organism in context with other 

organisms and with Earth cycles and 

Environments in time.  
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An evolutionary narrative, is Natureõs Master narrative, setting the stage for on-going 

scenes, characters, impromptu changes, and big picture perspective that shapes us and 

all life on Earth. 
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For Tardigrades, also known as moss piglets, our story, our stage, can start in any 

moist area, or it can start in dried up leaf litter, but anywhere there is water, Joe 

Tardigrade was probably there. Hygrophilous micro metazoans need water as we all 

do but are adapted to live without it for incredible lengths of time. They are 

invertebrate animals that are sort of related to arthropods, and yet some say they are 

related to nematodes, and possibly even annelids. Being micro metazoans, they could 

be found in the Mangrove forests of the Florida Everglades, right under an alligatorõs 

tail... 
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They can also be found in freshwater like that of the 

Great Lakes 
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Tardigrades can be found in deep thermal 

vents with temperatures as high as 120 

Celsiusé 

And pressures of 1000 atmospheres 
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They can be found in tidal pools in Maine or 

Salem Massachusettsé 
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Or in the permafrost, which is melting, in the Tundra 

in Siberiaé 
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The Earthõs hydrological cycle is a necessity of a living metabolisméand when 

plants encounter water, they expand, and so does Joe Tardigrade. Without water, 

desiccated in a suspended state, water canõt freeze, fracture or rupture cells- a big 

advantage for Tardigrades. Metabolism on hold is an important stratagem in changing 

seasons and in the ebb and flow of natural systems. In this case drying out evokes a 

non-living state that keeps Joe alive for the future- a state of suspended animationé
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A s you pass by a Lichen on a tree, you may forget that Tardigrades are making their 

niche in symbiotic interface of algae and fungié 

Mountains, marine environments, deep pressure of 5 miles down, floating on the 

surface, in boiling geysers, sneaking up upon moss, recently revived by a midnight 

rainfallé 
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Tardigrades evolve like everything else alive as the planet shifts, some events can 

encourage a more rapid adaption to a more rapid change. You might be in leaf litter 

one day or fresh water algae and end up on a sandy beach months lateré 
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Tardigrades can move by the winds, on floating plants, or clinging a birdõs feet as they 

migrate or move to other ecosystems. 
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Maybe thousands of miles awayé 
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If someon e could just 

develop an algorithm to 

predict my ancestral 

protein sequence they 

could make a model and 

they might understand me 

a little better, Iõm really a 

pretty badass organism.
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But the fascinating story of the Tardigrades (for humans) starts under the 

microscope. If you squeezed some wet moss, you probably squeezed out a bunch of 

moss mingelers, including Joe Tardigrada, as many organisms make their homes in 

moss, including bacteria, fungi, nematodes, rotifers, other little arthropods, and 

protozoa. 

 

Tardigrades range in size from roughly 1.5 mm (.059 inches) to about 0.1 mm. Of 

course, we donõt really know how many species of Tardigrade are out there in nature 

so there may be smaller or larger ones. Anytime you collect or look at anything, you 

are looking at a snapshot of it, a moment in time, so within the life cycle of 

Tardigrade, you may encounter unfertilized eggs, sperm, fertilized eggs, embryos, 

instar states, or cryptobiotic states. Stages of development of the Tardigrade appear 

very similar to the divisions of protostomes. In a pond water community, you might 

find paramecium (.25 mm), amoeba (.2-.3 mm) and baby Tardigrades (.05 mm). In 

this way, you can see their comparative size in the community that they live. 
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Under the microscope we can see, just as Spallanzani and others did, the anatomy 

of Joe Tardigrade. As Tardigrades come in many colors often as a result of their food 

source and the pigments within it, stored in specialized structures, that are visible, as 

most Tardigrades are transparent. Scanning electron micrographs, scan the surface of 

structures and organisms, and give the Tardigrade the appearance of a stolid, chubby 

sort of body. Itõs kind of like sea monkeys, on the box, they were illustrated as little 

miniature monkey-like animals, when in fact they were brine shrimp, which in itself is 

quite interesting, the shrimp just might not be dancing around, riding bikes, and 

playing tennis. 

If Joe Tardigrade was your size, he might not be so cute, maybe down right 

frightening, a little like a giant Mutant Ninja Turtle. At least you could really check 

out the details of the anatomy though. 
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Stress- Yikes! 
We associate stress with unpleasant experiences, events that burden our sympathetic 

nervous system. Worry, fear, anxiety, which includes taking exams as well as physical 

extremes cause stress. Our stress of course is no comparison to the stress that 

Tardigrades can tolerate. It appears that all stages of a Tardigradeõs life have some 

qualities that prevent them from succumbing to stress, it might even be that 

encystment  (reacting to slow changes in the environment and drying out) as well 

as Anhydrobiotic (reacting to rapid changes in the environment) might be considered 

part of their life cycle. Depending upon the ecosystem and conditions, special stages 

of existence can respond to all sorts of environmental pressures. Osmobiosis is a 

Tardigradeõs response to salinity changes. You could be living in fresh water and then 

suddenly end up in Salt Lake! As pressure changes may occur, oxygen levels may 

fluctuate, ecosystems may have floods and then drought. Tardigrades are equipped to 

wait out the storm or pressure. It could be boiling, excessive carbon monoxide, 

hydrogen sulfide, and nitrogen, or human created catastrophes like toxic waste dumps 

and oil spills. Tardigrades can live in a cryptobiotic  state for a 100 year or more! 

Even ionizing radiation and toxins are not sufficient to destroy a Tardigradeõs DNA. 

Tardigrades have been tested in vacuum of space as well and NASA may be drafting 

unsuspecting Tardigradeõs for future space travel. How did Tardigrades and other 

organisms end up with Extremophile adaptations? Some bacteria and viruses 

can survive these conditions, and nematodes, a relative and food of Tardigrades 

exhibit some of these qualities. Over billions of years of periodic catastrophes and 

Earthõs growing pains, early ancestral cells and organisms had to adapt. Could 

prokaryotic organisms have transferred their genes to Tardigrades? Some say 

òyesó others òno.ó What do you think? 
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