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Christopher F. Dossena

The Fox Lane High School

Bedford, NY

Target Audience/Subject Area:

· Biology/Living Environment (Grades 9 and 10)

· Biology AP


Project Type:

1. Hand’s-on

2. Authentic research

3. Review and reinforce state goals and standards

4. Group activity

Learning Standards: (In accordance with NYS Learning Standards for the Living Environment)
· Key Idea 1 (Standard 1)

The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing and creative process.

Major Understandings

· 1.1a:  Scientific explanations are built by combining evidence that can be observed with what people already know about the world.

Learning Standards (continued):
· Key Idea 3 (Standard 4)

Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

Major Understandings

· 3.1g:  Some characteristics give individuals an advantage over others in surviving and reproducing, and the advantaged offspring, in turn, are more likely than others to survive and reproduce.  The proportion of individuals that have advantageous characteristics will increase.

· 3.1i:  Behaviors have evolved through natural selection.  The broad patterns of behavior exhibited by organisms are those that have resulted in greater reproductive success.

Notes to Teacher:

· This particular experience at the aquarium will take approximately 60 minutes.  Therefore other activities should be planned to utilize the time at the aquarium.

· Some prior knowledge of the process of photosynthesis and the pigments involved will be helpful in the development of the lesson.

Student Requirements/Objectives:

By the end of the lesson/activity Students Will Be Able To:

· Explain what an adaptation is and how the environment influences specific behavioral and physiological adaptations.

· Explain how much light is reflected, refracted, absorbed, and transmitted when it comes in contact with water.

· Explain the benefits of color and pattern for the survival or marine organisms in their habitat.

· Explain how the amount of light and the wavelengths of light influence the color variations of marine organisms and the evolution of the neurological receptors that detect these changes.

· Explain the physiological interactions that allow an organism to modify its color and pattern to accommodate its ever-changing environment.

Preparation Time:

· Approximately 2 months.  Length is primarily due to calling and making the appropriate reservations with the aquarium and they must be made at least one month in advance.

· Class preparation time:  3 days.

Class time Needed:

· 80 minutes (2 in class periods @ 40 minutes each)

· 120 minutes (approximately 2 hours at the aquarium)

Materials Needed:

· Notebook

· Pen/pencil

· Question sheet (provided with lesson)

Background Information: (Sources on chromoatophores)

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/Chromatophores.html
http://hermes.mbl.edu/publications/Loligo/squid/skin.2.html
http://www.dal.ca/~ceph/TCP/chroma2.html
http://www.ms-starship.com/sciencenew/camouflage.htm
http://www.biosci.utexas.edu/ib/faculty/parichy/Parichy_2003.pdf
(Scientific American) http://www.sciam.com/askexpert_question.cfm?articleID=000C7FBB-6581-1C72-9EB7809EC588F2D7&catID=3 

Note: 
Scientic American offers a few more articles on chromatophores, but the magazine will have to be purchased.  When on the Scientific American website, tyoe in “chromatophores” and check the results for articles that can be purchased.

Instructional Procedure:

DAY BEFORE AQUARIUM VISIT

1. The teacher will review what is meant by the visible spectrum of light.  This can be done by shining light on a prism and watching the light break up into the visible wavelengths of light (R O Y G B I V).

2. The teacher can then ask the following question – Why is sunlight important to marine organisms?  Students might first answer that it is important for photosynthetic algae as they initiate the food web.

3. The teacher might then want to ask what wavelengths of light do chlorophyll-containing algae utilize the most and the least (Red and blue – most; green – least).  This is relevant because the colors we see are the colors that are reflected due to specific pigments absorbing certain wavelengths of light and reflecting others.

4. Using this information, the teacher can prompt the students to think back to the initial question and apply their knowledge to how animals may be directly influenced by sunlight.  Students should begin to see that light is important to them because they use light to produce colors and patterns (based on pigment concentrations) that are characteristic with their environment.

5. The teacher can then introduce the term chromatophore to the students and that during their visit to The Maritime Aquarium, they will make observations of these special cells in action and in some cases – quite dramatically.

AQUARIUM VISIT

1. Students will visit the flounder exhibit.  They will be asked to observe and record any physiological and behavioral changes that occur as the flounder slowly swim from one side of the tank to the next.  (They can record their information in the sheet provided.)

2. Students will then visit the octopus exhibit where an aquarist will feed the octopus.  Have students record any physiological and behavioral changes that occur in their data sheet.

3. Teacher will then discuss with the students that chromatophores were in play in each case.  The teacher will then ask the students to explain what environmental triggers brought about the changes in the organisms.  (Camouflage, mood)

4. Students will then travel throughout the aquarium to look for other marine organisms that utilize chromatophores and what they might be using them for.  For homework, students will complete the worksheet provided and must research how chromatophores work to produce the color and pattern changes (Approximately 40 minutes can be given).

DAY AFTER AQUARIUM VISIT -  the teacher will then review the work packet and findings with the students.

Project Cost:

· Bus Transportation (Varies with School District)

· Chaperones (1:7 ratio) – no charge**

**NOTE:
These are current aquarium prices.  See the following website for up-to-date prices available.  http://www.maritimeaquarium.org/group_visits/visit1.html
Assessment/Evaluation:

· Students will be assessed on their ability to explain how chromatophores function in cephalopods and fish and what environmental changes bring about changes in their life color and pattern.

· Students will research other vertebrates and invertebrates (both aquatic and terrestrial) that utilize this form of communication/behavior.

Name ___________________________________




Date ___________

The Maritime Aquarium at Norwalk  Project





Period _________


1. Initial Question:
Why is sunlight important to marine organisms?
2. What wavelengths of light does sunlight break up into when it strikes a prism?

3. What wavelengths of light do you think penetrate ocean water most often the deepest?  Are there any outside environmental factors that might cause your conclusions to change?

4. At what depth and at what location do you suspect that the marine life is most colorful?  Why do you suspect that this is the case?

5. What is a CHROMATOPHORE?


1. How many flounder are in “Form and Function” exhibit in Maritime Hall?  How many can you see?

2. What physiological and behavioral changes do you observe as you watch the flounder move from one section of the tank to the next?

3. What type of adaptation are you observing?

4. What type of physiological and behavioral changes are you observing in the octopus as it is being fed?  Why do you think these changes are taking place?

5. What other reasons can you hypothesize that organisms use chromatophores to produce specific colors and patterns?

6. Travel through the aquarium and identify 4 other species that utilize chromatophores.  Identify the species, the name of the exhibit, and the reason why you believe they are using them.

7. What other adaptations must be in place in order for chromatophores to be effective?

8. Explain in detail, how a chromatophore works do bring about the changes that you observed.  Be sure to include the name and address of the website you used to get your information.

9. Suppose a population of animals had chromatophores, but didn’t have the ability to detect changes in color.  How could that effect their survival by natural selection?

The Physiology and Importance of Chromatophores for the Survival of Marine Organisms





BEFORE AQUARIUM VISIT





AQUARIUM VISIT & POST AQUARIUM DISCUSSION





ACTIVITY ABSTRACT:


Prior to the field trip to The Maritime Aquarium, students will discuss in class how adaptations are shaped by the natural environment.  They will hypothesize how light serves as a major selecting agent in determining the colors and patterns that many marine organisms exhibit by reviewing how light is influenced by water.  Students will then travel to the aquarium and make observations, hypothesize, and explain the relevance of color and pattern to the survival of various marine organisms.  Students will observe several aquarium tanks that reveal the presence and importance of specialized cells called chromatophores.  The students will then offer reasons why color and pattern are necessary to the survival of organisms (specifically marine fauna) in their dynamic environment.  The students will observe the feeding of the octopus and the flounders.  They will then research, using the internet, WHAT a chromatophore is, WHAT it looks like, and HOW it functions to produce the various color and pattern changes in an animal.  They must be able to provide the websites that they used for their research.  Some possible websites are included in the lesson plan (See Sources).  The form and function will be discussed in the class the following day.
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