Anole Tag and Recapture

Created by Carolyn Klein

Objective:  To determine the population size of anoles using tag and recapture protocol in a field setting

Materials:  
Large habitat containing anoles; sharpie markers; nets

Grade level:  10-12

Background information:
This activity is designed to provide students with a meaningful outdoor experience which introduces them to a fun native species.  Anoles are small (2-6 inch) lizards which eat insects.  Individuals can change from green to brown as a defense mechanism.  Males have a red-orange skin flap under their chins which they extend in mating and territorial displays.  

The native green Texas anole is being rapidly outcompeted by the Cuban brown anole.  There is some evidence that the green Texas anole population is undergoing natural selection to favor those individuals which are better adapted to hunting up higher on vegetation.  Two articles that are helpful are: Texas Monthly 12/2015: The green anole lizard, your resident backyard lizard is being pushed out by its uglier cousin; and Brown Anole Lizards Migrate to Texas at http://multimedianewsroom.us/2014/12/02/brown-anole-lizards-migrate-to-texas/ 
Preparation:
1.  Plan for the space.  You’ll want to consider class size(s) and the size of the habitat.  It is helpful to spread student pairs out through the habitat.  Depending on the vegetation, you may want to instruct students to look for anoles from the paths or you may want them to walk into the vegetation.  Consider issues of poison ivy, fire ants, etc.  If students need to stay on the paths, this will reduce the accuracy of the population count, but allowing students to figure this out is an important learning of the scientific method.
2. Plan the tag and recapture.  This could be done by the same class over several days.  If you teach more than one class, the first class could do the tagging and the other classes could conduct the recapture.  Some students will be enthusiastic about catching the anoles and others may be very hesitant.  It is helpful to find another role for hesitant students while they are out in the habitat, so they can participate within their comfort zone.  (This wouldn’t necessarily need to be related to the activity.)

3. Tips on catching anoles:  Students may be more comfortable if given gloves and nets, but in reality, it is easiest to catch the anoles with bare hands.  Their mouths are too small to bite a person, although they will try!  Discuss with your students the importance of being respectful of the anoles and handling them gently.

4.  Tagging: Anoles shed their skins periodically, like snakes.  Putting a sharpie mark on their back does not affect their ability to catch food and they will shed the mark the next time they shed their skin.  A black line across their necks will be easy to spot and adding a number (if possible) will aid in recapture, but is not necessary.

5. Recapture – it is not necessary to actually catch the anoles in the recapture phase.  It’s only necessary to see their backs clearly to check for the presence of sharpie marker.

Activity:

Lab:  Determining the population of Green Anoles (Anolis carolinensis) in Wolf Prairie
Purpose:  What is the size of the Green Anoles population in Wolf Prairie?
Hypothesis:  If we use tag and recapture techniques, we will determine that the Anole population is ______ individuals.
Procedure:  Follow guidelines on rubric.  Procedure should explain how all data was collected and be clear to someone who was not present to do the work.  Yes! You may absolutely use the procedures below, but you will need to add some details.  Your goal is replicability!  
Live animal caution:  handle anoles very gently!  They are important carnivores in our prairie.  When scared, they will drop their tails to distract their attacker.  This is normal – they can regrow it!  They can also change color between green and brown.  The sharpie marker will come off during the next time the anoles shed their skin.

2nd period: Class divides into trappers and taggers.
Trappers go into prairie quietly to capture anoles.  Two people per net, one with gloves.

Use a laser pointer to get the anole’s attention.

When one is trapped, taggers document with iNaturalist and use sharpie to gently write a number on the upper neck of the anole.

Trapper returns the anole to its original location.

4th and 6th period:

Recapture teams:  Two people per net, one with gloves.  
When one is trapped, document whether it is tagged or untagged.  If tagged, record its number.
Return the anole to the same location it was tagged.

Data:  create a clear and complete data table to show number of tagged species and recaptured species.
Analysis questions: 
1. Use the formula for tag and recapture to determine the estimated population of anoles in Wolf Prairie.

2. Why was the tag and recapture method used to determine anole population in the field rather than a census?

3. Describe reasons the green anole might be important to protect as a species.
4. Discuss the threat to the anole population.  
5. Explain the changes biologists are seeing in the Texas anole populations – are the anoles undergoing natural selection?  How might their population change?

6. Why is diversity in Wolf Prairie an important goal?

Conclusion:  Was your hypothesis supported or refuted?  (We will accept +/- 5 anoles as a supported hypothesis.)  Justify your conclusion with data in an explanatory paragraph.  Describe at least three possible experimental design flaws and be sure to explain how each source may have affected your results.   Remember, design flaws are not the same as human error.  These are problems caused by the limitations of equipment or procedure.  
Hey – this could get messy.  It’s real science!  
Prelab Questions – Tag and Recapture


READ:  Read two articles (HUB) about Anoles:  Texas Monthly 12/2015: The green anole lizard, your resident backyard lizard is being pushed out by its uglier cousin; and Brown Anole Lizards Migrate to Texas at http://multimedianewsroom.us/2014/12/02/brown-anole-lizards-migrate-to-texas/ 
READ: the lab procedure

Background information:


One method used to count animals is commonly called “tag and recapture.”  With tag and recapture, instead of counting every animal, you capture a group of animals and tag them and then release them.  Later, you capture another group of the same kind of animals and see how many of them were captured and tagged before.  By knowing how many you caught the first and second time and how many were caught twice, you can estimate how many animals there actually are.  The estimate is calculated using the following formula:


Estimated population
=
 total individuals recaptured

Actual number tagged

tagged individuals recaptured

1.  If APES students tag 15 anoles in 2nd period, then 4th and 6th period recapture 25 anoles, 10 of which are tagged, what would the estimated population be?  Show your work.

2. According to the articles, what is the new threat to our native green anoles?
3. How will you be able to tell the difference between the native and invasive anoles in the field? 

4.  What kinds of problems do you predict we’ll run into?  What suggestions do you have for fixing/avoiding these problems?
Anole Tagging Data
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