Where Is My Mommy?

Focus Question

Can characteristics of juvenile organisms be used to identify adults of the same species?  How do various marine and aquatic organisms obtain the resources (air, food, water) that they need from their habitat? 

Activity Synopsis

The students will participate in a scavenger hunt throughout the South Carolina Aquarium during which they will match pictures of various juvenile organisms to the corresponding adults of the species.  The students will match individuals by identifying characteristics that are similar between the adult and the juvenile.  The students will also identify how each of the organisms obtains air, food and water from their surroundings.

Time Frame

This activity will vary in length, but is designed to be ongoing throughout the field trip to the Aquarium.

Student Key Terms

· characteristic

· baby

· adult

· parent

· similar

· alike

· different

· fin

· tail

· eye

· nose

· mouth

· ear

· hair

· feather

· air

· food

· water

· juvenile

· characteristic

· dimorphic

· trait

· carapace

· plastron

· gills

· filter feeder

· pelagic

· demersal

· dorsal fin

· caudal fin

· pectoral fin

· mammal

· molt

· prehensile

Objectives
The learner will be able to:

· Match juvenile animals to the corresponding adult.

· Identify characteristics of juvenile and adult organisms that are similar, identical, and different.

· Identify how organisms obtain resources such as air, food and water from their habitat.
Kindergarten Standards Addressed

Science Standards

IA2a, IIA1a, IIA1b, IIA2a, IIB1b, IIB1c

Background

Relevant Pages in: 

Keener-Chavis, Paula and Leslie R. Sautter. 2002.  Of Sand and Sea: Teachings from the Southeastern Shoreline.  S.C. Sea Grant Consortium, Charleston, SC, pp. 40-47.

Key Points

Key Points will give you the main information you should know to teach the activity.

· Juvenile animals often look similar to adults of the same species.

· Characteristics such as shape, color, number of limbs and distinguishable markings can all be used to match juveniles and adults of a certain species.

Detailed Information

Detailed information gives you more in-depth background to increase your own knowledge, in case you want to expand upon the activity or if students ask you more complicated questions.

Sea Horse (Hippocampus spp.) 

(From http://animaldiversity.ummz.umich.edu)
Hippocampus erectus, commonly known as the lined seahorse, is found in the Atlantic Ocean from Cape Cod south to Argentina.  Sea horses are somewhat odd in appearance with an upright stature and a large, horse-like head.  They have a prehensile tail that they use to anchor on coral, seaweed and other structures. Seahorses have rings of rectangular, bony plates that encase their bodies in a fairly rigid exoskeleton.  Seahorses’ eyes can swivel independently or work together to achieve binocular vision.  Seahorses are particularly weak swimmers and are propelled largely by their rapidly moving dorsal fin.

Male and female seahorses can be distinguished by the “kangaroo-like” pouch on the ventral side of the male that is used for reproduction.

The lined seahorse can grow up to five inches in length.

Seahorses require live food for survival.  They cannot, however rely on speed to chase down prey due to their weak swimming ability.  They rely heavily on the use of their snout for exploring crevices and sucking in small crustaceans such as brine shrimp.  Juvenile lined seahorses may feed up to ten hours a day consuming 3600 brine shrimp.

Seahorses reproduce sexually through internal fertilization and are known to spawn every season.  The female empties between 250 and 650 eggs into the brood pouch of the male where they remain for 20 days until the developing embryos are fairly strong swimmers.  The male seahorse then attaches to a structure with his prehensile tail and begins a vigorous back and forth motion, which empties the hatchlings from his brood pouch.  Hatchlings are approximately 5/8 of an inch in length and take between 8 and 10 months to reach full size.

Seahorses are monogamous.  They will remain with the same mate throughout life until one of the pair is lost or dies.  The pair may recognize one another by sounds produced by the movement of the head.  A bony crest known as a coronet comes in contact with the edge of the skull during the movement of the head and produces a clicking sound.

Seahorses are collected in large numbers for use in traditional Chinese medicines to treat ailments ranging from asthma to infertility.  Seahorses are also often collected for sale in the aquarium trade and as souvenirs for tourists.

Over 20 million seahorses are collected each year to supply the demand for them.  This may have caused some seahorse populations to crash by over 50% in the last 5 years.  Seahorse habitats such as coral reefs and mangroves are also being lost which has caused declines in certain populations.

Loggerhead Sea Turtle

(From www.turtles.org)
The most common sea turtle inhabiting the southeastern coastal waters and the official reptile of the state of South Carolina is the loggerhead, Caretta caretta. Thousands of nesting females crawl ashore to nest each year on the beaches of Florida, Georgia, and the Carolinas. The loggerhead is primarily a carnivore. Its diet includes crabs, shrimp, whelks, conches, fish, clams, jellyfish, sea urchins and even sponges.  

Loggerhead turtles may reach weights of 600 pounds with most specimens between 200 and 300 lbs.  The largest loggerhead shell on record is 45 inches long.

The carapace is the top shell of a turtle.  The carapace of the adult loggerhead is light brown in color.  The plastron is the bottom shell of a turtle. The plastron of the adult loggerhead is yellow.  Hatchling loggerheads have a light to dark brown carapace and a faded yellow plastron.

It is assumed that hatchlings live out their "lost years" in rafts of sargassum and/or debris in open ocean drift lines. They remain part of this drifting community and grow to 40 or 50 cm (16-20 inches) carapace length. They then migrate to the shallower coastal waters, which become their foraging habitat. 

Adult male loggerhead sea turtles have an elongated tail, claws on their front flippers (for grasping the females during mating) and a softened area in the center of the plastron.  It is difficult to visually determine the sex of sub-adult loggerheads.

The mating season is of the loggerhead turtle extends from late March to early June. Little is known about courtship or mating habits of the loggerhead.  

In the southeastern United States, adult females begin to nest as early as late April and they continue right up to early September. Nesting activity is at its peak in June and July. Loggerheads nest at night. Female loggerheads may nest only every second or third year once they have reached sexual maturity. Loggerheads make their nests in the sand above the high tide line on sandy beaches.  Loss of suitable nesting habitat due to coastal development and coastal erosion is a serious threat to the loggerhead.

Average clutch size varies from 100 to 126 eggs along the southeastern United States coast. Incubation periods range from 53-68 days depending on the location of the nest.

The determination of the sex of the hatchling sea turtles (including the loggerhead) is dependent on the temperature at which the eggs are incubated.  Loggerhead eggs incubated in sand at 28 degrees Celsius (82.4 degrees F) or lower develop into male turtles.  Eggs incubated in sand at 30 degrees C (86 degrees F) or higher develop into females.  At temperatures in between the two, individuals of both sexes are produced.

Although many loggerhead hatchlings emerge from nests each year, only a very few of them will survive to adulthood.  Predators such as ghost crabs, sea gulls, large fish and sharks as well as anthropogenic threats such as trawling nets, long-line fishing rigs and collisions with motorboats claim the lives of many sub-adult and adult loggerheads each year. 

Turtle Excluder Devices (TED’s), which allow turtles to escape from nets used to trawl for shrimp and other commercial fish species, are mandated for use on shrimp trawlers in the United States.

 Coastal development also threatens the success of hatchling loggerheads.  Most loggerhead hatchlings emerge from the nests at night and follow the reflection of the moon and stars to the ocean.  Lights from adjacent development can confuse the hatchlings and cause them to crawl away from the water where they may become dehydrated and may fall victim to predators.  Campaigns such as “Lights Out For Loggerheads” have been successful in educating the inhabitants of loggerhead nesting beaches to the dangers of beach side lighting during the nesting season.

It is widely believed that female hatchling loggerheads (as well as other species of sea turtle) will return to the beach where they hatched to deposit their eggs if they reach sexual maturity.

Loggerheads are listed as a threatened species and are considered vulnerable by the IUCN.  Recent studies conclude that the number of nesting females in the southeast US is continuing to decline.

Blue Crab (Callinectes sapidus)
From http://www.blue-crab.org and http://water.dnr.state.sc.us/marine/pub/seascience/bluecrab.html 

The blue crab's scientific name, Callinectes sapidus, translates to "savory beautiful swimmer."  These crabs are relatively common in coastal waters of the eastern US, South and Central America.  They have also been introduced (via ship ballast water) into the waters of Europe, Africa and Asia.

Blue crabs can be identified by their large front appendages that are often referred to as “claws”.  The claws of male blue crabs are often largely blue in color while females may have claws that are red or orange in color.  One can also determine the gender of blue crabs by examining the shape of the abdomen.  Males of the species (also known as “Jimmies”) will have an elongated “T” shaped abdomen that is often compared to the Washington Monument.  Females (or “sooks”) have a pyramid shaped abdomen, which becomes rounded following the final molt. Males are typically larger than females and have been known to reach almost ten inches in width.

Crabs swim using their oar-shaped fifth pair of legs.  The three middle pairs of legs are utilized for walking and the large front “claws” are used for capturing and gathering prey.

Blue crabs feed on a variety of prey including: fish, oysters, clams, shrimp, snails, worms and other crabs.

Predators claim large numbers of young crabs, and crab populations may vary from year to year according to the abundance of predators. Blue crabs are subject to predation throughout their life cycle and are particularly susceptible when they are soft during the molting process. As larvae, they are vulnerable to fishes, jellyfish and other planktivores. Various fishes and birds, as well as other blue crabs consume the megalopae and juvenile crabs.

Life Cycle
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The blue crab requires both inshore brackish waters and high salinity ocean waters to complete its life cycle.

· Mating occurs in brackish water from February to November with peaks between March and July and in October and November.

· Females mate only during their final molt when they are in the soft shell condition.  Males are thought to mate more than once.

· Following mating, females move to higher salinity waters of estuaries or into the ocean to spawn.

· Spawning occurs in near shore ocean water about one or two months after mating.

· Females produce up to two million eggs, but only about on per million will survive until adulthood.  Females carry the eggs under their abdomen until they hatch.  These females with eggs are commonly known as “sponge crabs” for the orange spongy mass of eggs they carry.

· Eggs hatch after about two weeks into zoea larvae, which are approximately 1/100 of an inch in length.  There are several larval stages during the following months before the crab enters the megalopal stage (the stage pictured in the activity), which is about 1/10 of an inch in length.  The megalops migrates into the estuarine waters where they soon transform into the “first crab”.

· Most crabs live for only a year although they may live up to three years.

· Blue crabs, like all arthropods, must shed their hard exoskeleton in order to grow. The smallest crabs shed every three to five days, juvenile crabs every 10 to 14 days and those 3 inches and larger every 20 to 50 days. Immediately following molting, blue crabs’ shells are soft.  These “soft shelled” crabs are prized as a delicacy.

Red Drum (Sciaenops ocellatus)

Information from http://www.chesapeakebay.net/info/red_drum.cfm 

The red drum, commonly known as the spot tailed bass, channel bass, and redfish, is commonly found in the coastal and estuarine waters of South Carolina. They have a distinctive silver coloration with coppery-red tinges and a dark spot at the base of the tail.  The largest red drum on record was 59 inches in length and weighed 98 pounds.  Red drum can live as long as 35 years.

Red drum can be found from the Gulf of Maine to the Northern coast of Mexico but are most common in the section of the east coast of the US from South Carolina to the Chesapeake Bay.

Life Cycle 

· Male red drum begin maturing at age 1, while females mature at ages 4 to 5 in North Carolina and 2 to 3 farther south. 

· Red drum are prolific spawners; large females are capable of producing nearly 2 million eggs in a single season. 

· Spawning occurs in near-shore coastal waters–along beaches and near inlets and passes–from late summer and into the fall. Eggs spawned in the ocean are carried by currents into estuaries where they hatch. 

· Young-of-the-year appear in the estuary from August through September and newly hatched larval red drum are carried further by water currents toward fresher, shallower water. Juvenile drum in these areas feed on zooplankton and invertebrates such as small crabs and shrimp. Adults primarily feed on fish, crabs and shrimp. 

Due to heavy fishing pressures on juvenile red drum, catch rates have been declining over the last few years. This has prompted changes in the regulations governing the numbers and sizes of fish that can be legally kept by fishermen. 

White Ibis (Eudocimus albus)

Information from http://www.mbr-pwrc.usgs.gov/id/framlst/i1840id.html 
The white Ibis is a medium sized, long legged, and long necked wading bird commonly found in groups in salt marshes along the South Carolina coast.  Adults are approximately 22 inches in length and have a wingspan of approximately 38 inches. The white ibis is easily identified by its long, decurved bill.  

Adult white ibis are primarily white with black wing tips.  The bill, facial skin, and legs are red.

Juvenile white ibis (pictured in activity) have brown heads, necks and wings.  The bellies of juvenile white ibis are white.  The legs are dull brown and the bill and facial skin are orange. Juvenile white ibis can be distinguished from similar species such as the glossy ibis by their white belly.

Ibis feed almost exclusively on fish and aquatic invertebrates, but may occasionally feed on reptiles and amphibians.
Procedures
Materials

· Pictures of juvenile animals (Loggerhead sea turtle, White Ibis, red drum, Sea Horse, Blue Crab and any others you would like to add)

· Photo of one of the teacher’s parents (preferably one where the resemblance is clear)
Procedure
1. Begin by showing the class a photo of one of the teacher’s parents.  Tell them “This is a picture of someone’s mother (father).  Can you tell whose mother (father) it is?”  If the student’s need help, give them hints such as “Look at the color of the person’s hair or eyes.  Look at the person’s nose.” Etc.

2. After the students have identified the offspring of the parent in the picture, ask them “How did you know that the person in the picture is Mrs. X’s mother/father?”  Have the students identify the features that led them to their conclusion.

3. Explain to the students that they will be going on a “scavenger hunt” during which they will identify the adult counterpart to a photograph of a juvenile animal. Supplied with this activity is a set of picture cards showing juvenile animals and the SC Aquarium exhibit where the adult of the species is located.  The pictured animals include: Loggerhead sea turtle, red drum (spot tailed bass), White Ibis, Sea Horse, and Blue Crab.
4. Ask the students “What do you need to stay alive?” You will likely get some interesting answers to this question.  Explain to the students that every living thing needs three resources (air, food, and water) to stay alive.  Ask the students “How do you get the air, food and water that you need to stay alive?” 
5. When you enter the exhibit where the pictured animal is located, show the picture of the animal.  For example, when you enter the great ocean exhibit, show the students the picture of the juvenile loggerhead sea turtle.  Ask them “Can you find the adult that is most closely related to the young animal in this picture?” Once the students locate the adult loggerhead, ask them “What helped you decide that this individual was an adult loggerhead sea turtle?” Help the students identify characteristics of the turtle that allowed them to identify it (color, shape, shell, flippers, etc.)
6. Ask the students “Does the adult turtle look exactly like the young turtle or does it look similar to the young turtle?  How does it look the same/different?”
7. Ask the students to watch the turtle for a moment and then ask them “How does the turtle get the air, food and water that it needs?”
8. Repeat procedures 5, 6 and 7 for the other pictured animals.
9. The Loggerhead resides in the Great Ocean Tank and is best viewed from the second floor of the Aquarium.  The seahorses are located in the Coast exhibit on the second floor of the Aquarium.  Both the White Ibis and the Blue Crab are located in the Salt Marsh exhibit on the second floor.  You may choose to use the Red Drum as a “challenge critter”.  This fish is located in the Great Ocean Tank and is best viewed from the second floor.  The adults also have a prominent spot on their tails.
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Assessment

Part 1:  Provide each student with the Adult/Juvenile Assessment page provided with this packet.  Instruct the students to draw a line from the juvenile in the left-hand column to the matching adult in the right hand column.  Tell the students to use a red crayon to circle one feature that is the same for the juvenile and the adult.  (The juvenile pictured is a blue crab.)

Part 2: Tell each student to draw a picture of their favorite organism they viewed at the Aquarium.  In their picture, they should circle how the organism gets food, air and water.  Alternatively, the student may choose to draw three different pictures of the organism getting air, food and water.

Mastery/Nonmastery: The student shows evidence that he understands that certain body structures are similar between adults and juveniles of the same species by correctly matching juvenile and adult; and by circling similar structures once the organisms are matched.  The student shows evidence that he understands that body parts have specific functions by drawing the correct structure.
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel
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