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Target Audience

Grade 7 General/Life Science


Type of Activity

· Hands-on
· Authentic assessment
· Community outreach
· Group activity
· Authentic research
· Integration of technology
Reinforcement of NSES 

LIFE SCIENCE STANDARDS (LEVELS 5-8)

· Structure and function in living systems; regulation and behavior; populations and ecosystems; diversity and adaptations of organisms.

Reinforcement of Connecticut Core Science Standards
SCIENTIFIC INQUIRY

· Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, explain and predict natural phenomena.

· Scientific inquiry progresses through a continuous process of questioning, data collection, analysis and interpretation.

· Scientific inquiry requires the sharing of findings and ideas for critical review by colleagues and other scientists.

SCIENTIFIC LITERACY

· Scientific literacy includes speaking, listening, presenting, interpreting, reading and writing about science.

· Scientific literacy includes also the ability to search for and assess the relevance and credibility of scientific information found in various print and electronic media.

Notes to teacher

Be sure to plan your trip at least two months in advance to reserve any educational programs. NOTE: This activity can be done in one trip to the Aquarium in conjunction with a squid dissection, R/V OCEANIC trip or an IMAX movie.

Collaborative/Inclusion classroom modifications for students with special needs:

· Modify identification requirement of defense mechanisms to 5 or more.
· Change terms biotic and abiotic to living and nonliving.

· Students with poor motor skills can write descriptions versus drawing them.

· Visually impaired students can make their observations at the touch tanks.

· Have chaperones require students to study the defense mechanisms of the animals in each tank for 5 minutes and then immediately record observations before moving on.

Requirements for Students

· Students will research one of the marine organisms found in Long Island Sound with group members. And complete a Power Point Presentation outlining the habitat and defense mechanisms this animal has for survival. 

· Students will identify questions that can be answered through scientific investigation.

· Students will read, interpret and examine the credibility of scientific claims in different sources of information.

· Students will use appropriate tools and techniques to make observations and gather data.

· Students will provide explanations to investigated problems or questions. 

· Students will communicate about science in different formats, using relevant science vocabulary, supporting evidence and clear logic.

Preparation Time

· Schedule a trip to the Aquarium at least 2 months ahead (reserve buses)

· Time needed to create, distribute, and collect permission slips (2 weeks)

· Time needed to review the procedures during the visit and appropriate behaviors while at the Aquarium

· Extensive study of the scientific method, characteristics of living/nonliving things and an introduction to aquatic biodiversity should occur prior to the trip (approx. 4 months)

Class time needed

· Two 50-minute class periods to discuss the concepts of defense mechanisms and evolution of adaptations and to review how to make observations and inferences.

· One whole day at The Maritime Aquarium for the activity.

· One 50-70 minute class period for class discussion of the defense mechanisms found in marine organisms at the Aquarium. Students will also discuss biotic and abiotic factors that have led to these adaptations.

· Two weeks for Extension Activity: development and viewing of Power Point Presentations. 

Materials needed 

· Activity sheet for touring aquarium

· Handout entitled “Examples of Defense Mechanisms in Marine Life”

· Clipboard

· Pencil/Pen

· Colored pencils (one box per group)

· Laptops with Internet, field guides, textbook, 

· LCD projector for presentations

Background information 

Students should have good background knowledge of the characteristics of living and non-living things and should understand the terms abiotic and biotic. Students should be well versed in the process of the scientific method and how to make and record observations using various methods. A brief introduction of the concept of marine biodiversity is also necessary.

Procedure

At the Aquarium

Each class of approximately 24-26 students should be broken into groups of three or four to tour the Aquarium. In their small groups, students will be asked to make observations and inferences about the defensive mechanisms used by the marine organisms found in the Aquarium. 

Each group of students will have approximately two hours to observe, identify, and describe seven to ten different defensive mechanisms used by the organisms in their exhibit. Students will describe and draw a sketch of the adaptations they have observed for each organism. Students will also be asked to focus on observing biotic and abiotic features of a specific section of exhibits of the Aquarium (see sample group set-up below). Students are also required to tour the rest of the exhibits to select one organism they would possibly like to research for their extension activity.

Students will be required to record, on the student activity sheet, their observations, identification/descriptions of, and inferences about the defensive mechanism they have selected. Students will also use prior knowledge to make ‘educated guesses’ as to the abiotic/biotic factors that have caused this organism to evolve this adaptation. Students will read “Examples of Defense Mechanisms in Marine Life” for homework and think about which mechanisms they observed in the Aquarium that day.

Back in the classroom


On the second day students will briefly review their activity sheets in their groups and discuss which mechanisms that may have observed. The groups will review the homework reading from the night before and try to identify which type of mechanism they observed the previous day. Each group will share their findings with the class and students will compare and contrast different adaptations found in various marine habitats. Class discussion of the different defense mechanisms and their relation to biodiversity of organisms found in Long Island Sound will occur. The class will also discuss how various organisms evolved certain adaptations as a result of abiotic and biotic factors including habitat, predation, food sources and reproduction. 

Costs of project
Group rates and reservations for Aquarium visits and IMAX movies are available for 10 or more by calling 203-852-0700, ext. 2206. Or visit the Aquarium website at www.maritimeaquarium.org. 

Method of Assessment/Evaluation

· Post-aquarium discussion of findings by groups and by class
· Activity sheets completed at Maritime Aquarium
· Extension Activity: Group Power Point Presentations—Students will work in their small groups to research (via the Internet, field guides, textbooks, marine experts etc.) the habitat and defense mechanisms of a marine organism found in Long Island Sound. Students will develop a short Power Point Presentation to inform their classmates about the organism’s adaptations for survival. 
· NOTE: A rubric for scoring the presentations should be created and given to the students ahead of time. 
Teacher and Student Resources

Ocean Planet: Writings and Images of the Sea, by Peter Benchley and Judith Gradwohl 

Living Treasures: The Plants and Animals of Long Island Sound, by Lisa Wahle and Nancy Balcom

Long Island Sound in a Jar, by Heather M. Crawford

The Sound Book: An Informative Citizen’s Guide to Long Island Sound, by Long Island Soundkeeper Fund

Web Sites:

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/edu

http://oceanlink.island.net/

www.longislandsoundstudy.net/glossary.htm
www.longislandsoundstudy.net/education.htm
http://www.epa.gov/ebtpages/wateaquatiestuaries.html

http://www.cdli.ca/CITE/oceanlife.htm

http://www.abc.net.au/oceans/alive.htm
Related news articles can be found at:

www.sciencenews.org/

The Maritime Aquarium at Norwalk Exhibit Reference Sheet 

The following is a list of exhibits found at The Maritime Aquarium at Norwalk. This is a suggested group set-up for a class of 24 students. Each group should have more than one tank to observe. 
Please be advised that the tanks at the Aquarium may be closed at times and the animals listed below may not be in the exhibit, so check prior to your visit on the accuracy of this list.

SALT MARSH




(Group 1)

· Spartina grass


Rockgunnel

· Atlantic silverside


Common mummichog

· Ribbed mussel


Northern pipefish

· Lined seahorse


Green crab

· Three-spined stickleback

Long-clawed hermit crab

· Common shore shrimp

Four-spined stickleback

· Hogchoker



Eastern oyster

· American eel


Atlantic oysterdrill

· Striped bass


Sea star

· Sand shrimp


Blue crab

RIVERS AND STREAMS



(Group 1)

· Atlantic salmon

· American eel

· Atlantic sturgeon

· Brown trout

· North American river otters

TREASURES OF THE TIDE


(Group 2)

· Eastern oysters


Bladder rockweed

· Irish moss



Whelk shell and egg case

· Blue mussels


Phytoplankton

· Bay scallop


Green fleece

· Kelp



Horseshoe crab

· Different types of crabs 

Amphipod

· including the Ghost crab

Eel grass

· Soft-shelled clam

· Hard-shelled clam

SHALLOW WATERS: PILINGS


(Group 2)

· Tautog

· Rock barnacle

· Northern puffer

· Polluck

· American eel

· Cunner

SHALLOW WATERS: BOULDERS

(Group 3)
· Oyster toadfish

· American lobster

· Striped bass

· Atlantic tomcod

· Lumpfish

· Black seabass

SHALLOW WATERS: MUD BOTTOM

(Group 3)

· Butterfish

· Spotted hake

· Red hake

· Ocean pout

· Northern kingfish

· Shorthorn sculpin

· Atlantic sturgeon

SHALLOW WATERS: SANDY BOTTOM
(Group 4)

· Smooth dogfish

· Scup (porgy)

· Northern sea robin

· Winter flounder

· Clearnose skate

· Silverhake

· Goosefish (monkfish)

· Striped bass

SHALLOW WATERS: WRECK


(Group 4)

· Atlantic wolfish

· Conger eel

· Weakfish

· Atlantic salmon

· Sea raven

· Atlantic cod

· Frilled sea anemone

SCHOOLING FISH




(Group 5)

· Alewives

· Atlantic mackerel

· Atlantic menhaden

· American shad

OPEN SOUND WATERS



(Group 5)

· Bluefish

· Cunner

· Sturgeon

· Sand tiger shark

· Striped bass

· Sea bass

· Tautog (blackfish)

· See exhibit for more animals

GULF STREAM TRAVELERS


(Group 6)

· Lookdowns


Pufferfish
· Short bigeye


Bluehead
· Spot-fined butterflyfish

Anglefish
· Octopus



French grunt
· Settlers



Blue Chromis
· Lined seahorse


Flame Fish
· White mullet


Coral polyps
JELLYFISH





(Group 6)

· Moon jellies

· Sea nettles

· Comb jellies

HAGFISH





(Group 7)

ANIMALS OF CORAL REEF


(Group 7)

· Clownfish



Brown button polyp
· Blue tang



Sunrise Dotyback

· Dotyback



Mimic tang

· Hawkfish



Dominoe fish

· Bannerfish



Maroon clownfish

· Green cromis


Long-snout butterfly fish

· Yellow tang


Devil’s hand coral

· Yellowtail Blue Damsel

Trumpet coral

· Cleaner Shrimp


Frog Spawn Coral

SEA TURTLES




(Group 8)

· Loggerhead turtles

Gag grouper
· Cownose ray


Scamp grouper
· Atlantic needlefish


Greater amberjack
· Houndfish



Orange filefish
· Pinfish



Planehead filefish
· Snowy grouper


French grunt
· Information on other turtles: Australian Flatback, Hawksbill, Leatherback, Kemp’s Ridley, Olive Ridley, Black and Green turtles
TURTLE GRASS COMMUNITY


(Group 8)

· Line seahorse

· Yellow jawfish

DIAMOND-BACK TERRAPINS 


(Group 8)

      Diamond-Back Terrapins

SEAL TANK





(Group 9)

· Polly, Susie, Tilly, Leila, Sandy

FORM AND FUNCTION TANKS and COW-NOSED RAY TOUCH-TANK

(Group 9)

· Cow-nosed rays

· Winter flounder

· Archer fish

· Mudskippers

· Oyster toadfish

· Lionfish

· Stonefish

· Dragon Moray

Examples of Defense Mechanisms in Marine Life

Form and Function:  Shape, Size, and Coloration

Adaptation







Organism

Small Size:

Small size makes visual detection difficult. 



Zooplankton
A disadvantage of small size is the inability 



Phytoplankton
to move quickly over distances. 

Transparent Body:

In the photic (light) zone of the ocean,





 much of the zooplankton is transparent. 



Larval fish
In addition, many organisms, such as fish and crabs, 

Jellyfish
which later have body coloration are transparent in 


Cleaner shrimp
their vulnerable juvenile forms.

Cryptic Coloration:

The most common type of cryptic coloration 


Lined seahorse
are found in organisms that blend in to match their background. 
American octopus
Many animals such as the octopus and the sea horse 

change their whole color and appearance to hide from predators.

Counter shading:

Many fish have dark coloration on their dorsal (top) 

Clearnose skate
sides and shading to light coloration on their ventral sides. 

Atlantic Cod
Seen from above, they blend with dark waters below; 

Dogfish
seen from below, they blend with light from the sky.
Disruptive Coloration:

This type of camouflage helps hide the outline of the fish, 

Clownfish
especially if its habitat includes a variety of shapes and colors. 
Blue Tang

The coloration of the clown anemone fish



Dotyback
 is helpful for its coral reef habitat, but would make it 

conspicuous in the open ocean.

Mimicry of Surroundings:

Some organisms are colored and shaped to appear part 

Sea raven
of the surrounding habitat. Some flatfish can even change 

Winter Flounder
their color by altering the distribution of pigment in 


Pipefish
specialized cells called chromatophores.





Animal Behaviors: Disappearing Acts and Home Decor

Adaptation







Organism

Decoration:

One of the spider crab's defenses against predators is camouflage: 
Spider crab

the hook-like hairs on the crab's shell (carapace) hold algae and 
Hermit crab
other small debris in place. 

Ink Deployment:

One of the best known defenses of cephalopods is their

Boreal squid
 ability to emit an ink-like substance to confuse predators. 

Long-finned squid

Jets of ink provide a cover/curtain behind which an 


American octopus
organism can change direction and make an escape before 

the predator can sense the change.
Inflation:

Puffers are named for their habit of inflating lung-like sacs 

Northern puffer
inside their body with water or air when threatened. This 

Burrfish

defense mechanism scares off predators by making the puffer 

appear intimidating and unappetizing.
Burrowing:

Fiddler crabs dig burrows that are about 1/2 inch wide. 

Fiddler crab
These burrows provide a quick escape from predators like 

Yellow-jaw fish

fish, raccoons, and water birds. If they are too far away 

when danger comes, they will jump into any burrow to escape.
 
Marine Weaponry: Armor, Poison, and Spears

Adaptation







Organism

Spines/Venom








To avoid predators, sea urchins have a defense system of 

Sea urchin
spines similar to sharp needles containing a mild toxin.

 Lionfish
The lionfish uses its venomous spines to repel predators.

Stickleback
Barbs:

Rays have long, whiplash-like tails that are usually armed

Cow-nosed ray
with one to several saw-edged, venomous spines on the upper side.

Exoskeleton:

Crustaceans have an exoskeleton made of the protein 

Barnacles
chitin and calcium. This shell is for protection and support 

Lobsters
for the attachment of the muscles. The exoskeleton is made 

Horseshoe crab
of separate plates connected by thin flexible membranes to allow 
Sea Star
for movement.
Name:








Group#:

Procedure:

Part A

Examine the organisms found in your exhibit area, carefully taking note of the abiotic (non-living) and biotic (living) characteristics of the marine habitat. Observe, identify and describe at least seven defense mechanisms used by the animals that live in this section of the ocean. Make detailed and specific descriptions of each adaptation observed including a picture. Think about why an organism might have evolved this form of defense over time. What type of predator might it have? What type of environment (habitat) does it live in? Might it have competition with others like it for food or mates? Develop and record any inferences you can make about why this animal behaves the way it does.

And don’t forget to tour the rest of the Aquarium when you are done!!

Part B

Read the handout entitled “Examples of Defense Mechanisms in Marine Life” for homework and think about the different types of defense mechanisms you observed in the Aquarium today. After learning their scientific names, try to determine which type of defensive adaptation you observed in the organisms found at the Aquarium. Record the scientific name of the defensive adaptation you observed in the space provided. Class discussion of your group’s findings will take place tomorrow. 

Tips on Observing the Exhibits:

1. Take 5 minutes to study all the organisms in the exhibit. Watch what they are doing; study their coloration, shape and size.

2. Read the graphics located above and below the tank. Try to figure out which name and picture goes with which animal. Write its name on your sheet.

3. Take 5 minutes to study the non-living things found in the tank. 

4. Pick an animal out and focus on how it looks or behaves. Think about how it might use its body to avoid predators.

5. Using descriptive words, record your observations of the organism’s defense mechanism on the Student Activity Sheet. (Find at least 7 mechanisms.)

6. Draw a picture of the defensive mechanism you are studying. 

7. When you are finished, find a quiet place and think about why the organism has evolved this form of defense. Think about the animal’s habitat, food source and natural predators.

8. Record your inferences on the Student Activity Sheet. 

Student Activity Sheet

Exhibit Name:
______________________________________________
Name of Organism:
______________________________________________
Description of Defense Mechanism:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Possible Predators:
______________________________________________
Description of Marine Habitat:

Abiotic (color of background, depth of water etc.):

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Biotic (food sources, organisms found there etc):

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

Other Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Scientific Name of Adaptation:  ______________________________________
(* Complete this part for homework.)

Create Your Drawing Here:


Abstract


Using their prior knowledge and life experiences related to animal defense mechanisms, students will work in small groups at The Maritime Aquarium at Norwalk to make observations of, identify, and describe the various adaptations marine organisms use for defense against predators. Students will also make inferences as to the environmental factors (biotic and abiotic) contributing to the evolution of these defense mechanisms. Back in the classroom, each group will report their findings and discussion of similarities and differences in adaptations between aquatic species will occur. Class discussion of the biodiversity of marine animals in Long Island Sound will focus on student assumptions made regarding the evolution of defense mechanisms. 
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