	Lichens and Mosses and Water Bears…

Oh My!
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‘Water bear, oh water bear,

On the stones and on the stair,

P'm sorry I did not see you there.

Oh water bear, water bear,

Survival skills are beyond compare

Our tiny friends are everywhere.
--Frank Glubbah
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Introduction

You will explore the microscopic world found living on lichens and mosses. Using a simple collection and extraction process, you’ll observe extremophiles called tardigrades.
Pre-Lab Activity
Draw an illustration and fill in the chart about an organism based on the information listed below.
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Information about the Organism:

1.) Toughest organism on the planet.

2.) Can survive very low temperatures.

3.) Can survive very high temperatures.

4.) Can survive through radioactive materials.

5.) Can survive without water.

6.) Can live on land or in water.

7.) Can survive in space.
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Tardigrades (“water bears”) are members of the phylum Tardigrada. They are microscopic segmented
animals with eight legs. These tardigrades were first described by Johann August Ephraim Goeze in
1773 (Kleiner Wasserbir = lttle water bear). The name Tardigrada means “slow walker” and was given
by Lazzaro Spallanzani in 1777. The name water bear comes from the way they walk, similar to a bear’s
gait. The largest adults may reach a body length of 1.5 mm, the smallest below 0.1 mm. Freshly hatched
juveniles may be smaller than 0.05 mm.

More than 1000 species of tardigrades have been described. Tardigrades occur over the entire world,
from the high Himalayas (above 6,000 m) to the deep sea (below 4,000 m) and from the polar regions
to the equator. They are polyextremophiles and are able to survive in extreme environments from
temperatures of -273°C (close to absolute zero) to temperatures as high as 151°C (303°F). They can
survive 1,000 times more radiation than other animals, including humans, a year without water, and
even the vacuum of space.

The most common place to find tardigrades are in the sediment between lichen or moss and its sub-

strate (tree, rock, etc.). Tardigrades are most common in moist environments, but can also be found in
dry habitats that are periodically wet. The animals must have a film of water around the body in order
to be active. Tardigrades are one of the few groups of species that are capable of reversibly suspending
their metabolism and going into a state of cryptobiosis in response to drying, freezing, or low oxygen.




	Name of Organism
	

	Size
	

	Characteristics of Habitat
	

	Adaptations for Survival
	


Procedure 
Collecting and Viewing Tardigrades
You will need:

· Ziplock bags
· Water

· Plastic liquid transfer pipette

· Compound Light Microscope 

1. Go outside (you needn’t go far!).  Look on trees, stones, or walls for patches of moss and lichens. Almost any moss will work, even if dry or dead.

2. Place about 2g (1 tsp) into the plastic bag and return to the lab/classroom. 

3. Add about 10mL of water to the bag and re-seal it. 

4. Shake gently to wet the moss and/or lichens, then wait at least 24 hours (longer is better, even several days). 

Next Class: 

5. Shake bag vigorously to crumble the moss and/or lichens and mix it thoroughly into the water.

6. Using a plastic pipette, take up approximately 2-3 drops of the moss and/or lichens water mixture from the bag.

7. Place this onto the middle of a depression slide or microscope slide and locate the tardigrades.
8. Once you locate a tardigrade, observe and draw the organism in the box below.



9. The grid slide is a prepared slide of a tiny piece of graph paper. The lines of the graph  paper are all spaced 1.0 mm apart.
10.  Place the grid slide on the microscope stage and bring the graph paper into focus, using the lowest power.
11.  When you look into the microscope, the whole area you see is called the “field of view.” Knowing that the lines of the graph paper are 1.0 mm apart, estimate the diameter of the lowest power’s field of view to the nearest 0.25 mm.
12.  Estimated diameter of the lowest power’s field of view: ___________ mm
13.  Return the grid slide to the table.
14.  Place the Tardigrade slide on the microscope and bring it into focus under the lowest power. Look closely at the Tardigrade.  
15.  Based on the microscope field of view,  determine the average length of the tardigrade to the nearest 0.1 mm. ________ mm/organism
Post-lab Questions

1. Fill in the chart: 
	Name of Organism
	Tardigrade

	Size
	

	Characteristics of Habitat
	

	Adaptations for Survival
	


2. Compare and contrast your original drawing of the organism to what the Tardigrades look like. _____________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

3. Tardigrades have been given the common name as “water bears”. What evidence from your micrscope observation would support using this name ? ____________________
_____________________________________________________________________

_____________________________________________________________________



Name: ______________________                                     Date: _________________
Period: ______________________                                    Tardigrade Reading

Directions: CIRCLE the choice that best completes the statement or answers the question.

1. How many known species of tardigrades exist?

    A.) 75 species

    B.) 500 species

    C.) 1000 species

    D.) 1777 species

2. The sun’s surface temperature reaches 5600°C. Tardigrades will be able to survive there.

    True or False

3. Commonly where are most tardigrades found?

    A.) Dry habitats

    B.) Mosses and lichens
    C.) The refrigerator

    D.) Atlantic Ocean

Directions: After reading the article, complete the following short response. Please write in complete sentences and be sure to include a claim and evidence from the text. You will be graded on content and correct use of grammar and mechanics. Claim: Tardigrades are known as extremophiles. Extremophiles are organisms that can survive in extreme conditions. Using details from the text, support your claim. You must use at least two details or evidence from the text. 
__________________________________________________________________________
__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________
Name: ______________________                                     Date: _________________

Period: ______________________                                    Tardigrade Video Anticipation

Instructions: 

1. Read the statements below BEFORE viewing the YouTube video. Decide whether you think each statement is true or false, and put an “X” in either the TRUE or FALSE box before the statement number.

2. AS you are viewing the YouTube video, place an “X” in the box of the correct answer, either TRUE or FALSE. The answers are chronological for this activity.

Anticipation Guide for Tardigrade Science Friday YouTube Video

“Behold the Mighty Water Bear”

	BEFORE viewing
	Statement
	AS you are viewing

	TRUE
	FALSE
	
	TRUE
	FALSE

	
	
	1
	Tardigrades live in your backyard.
	
	

	
	
	2
	Tardigrades have six legs.
	
	

	
	
	3
	Tardigrades go through a stage where they can go into extreme hibernation.
	
	

	
	
	4
	Tardigrades can survive in the vacuum of space.
	
	

	
	
	5
	Tardigrades can be rehydrated after a decade.
	
	

	
	
	6
	Tardigrades’ closest relatives are fruit flies and earthworms.
	
	


http://www.sciencefriday.com/video/01/23/2009/behold-the-mighty-water-bear.html
  





Drawing Based on Information





  





Drawing of Tardigrade


Total Magnification _________ x
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