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Garden Organism Scavenger Hunt  

Grade One

Lesson Summary

When to use this lesson
Use this lesson to introduce characteristics of garden animals in the fall.  This is best used in September when insects are plentiful and active.

Objective

Students understand similarities and differences of various garden animal adaptations and how these animals rely on plants.

Materials

Worksheet for each student

Clipboard for each student 
Magnifying lens for each student

Bug boxes (one for each team of students)

Pencil for each student
Compound eye sheet (from lesson)

Estimated Duration  

30 minutes

Ohio Standards Connections

Science - Life
· Characteristics and Structures of Life A1:  Explore that organisms, including people, have basic needs which include air, water, food, living space, and shelter.

· Characteristics and Structures of Life B3:  Explore that humans and other animals have body parts that help to seek, find, and take in food when they are hungry.
· Characteristics and Structures of Life B5:  Recognize that seasonal changes can influence the health, survival, or activities of organisms.

· Diversity and Interdependence of Life A4:  Investigate that animals eat plants and/or other animals for food and may also use plants or other animals for shelter and nesting.

Scientific Inquiry

· Doing Scientific Inquiry B6:  Use appropriate tools and simple equipment to safely gather scientific data (magnifiers).

Estimated Duration

30 minutes
Information about Garden Animals
What is an insect?    

· Exoskeleton:  Insects have a hard exoskeleton (an outside skeleton) covering their bodies.  The exoskeleton is shed (molts) as the insect grows.  They are invertebrates, which are animals that do not have a backbone (or other internal bones).  Muscles attach to the exoskeleton.  

· Three body parts:  Insects have three body parts, the head, thorax, and abdomen.  Sometimes the wings cover up the body parts like on beetles.

· Head:  The head has eyes, the brain, antennae, and mouthparts.  

· Compound eyes:  Insects have compound eyes for seeing and simple eyes (ocelli) that sense light.  Compound eyes have many hexagonal lenses.  This gives insects a wider field of vision to spot movement easily.  Compound eyes do not see multiples of the same image, but instead the many lenses bring together a single, blurred image.  Simple eyes only sense light.  Larvae only have simple eyes.  Depending on the insect, compound eyes can have 2 to 23,000 lenses.

· Mouthparts:   Mouthparts can be chewing (beetles, grasshoppers), sucking (aphids, mosquitoes), a coiled siphoning tongue (butterflies, moths), or sponging (flies).  Insects that chew show plant damage on leaf edges.  Insects that suck show spots across the leaf surface.   

· One pair of antennae:  One pair of antennae is used to detect odors, vibrations, sometimes sounds, to balance, and for touching.  

· Thorax:  The thorax is the middle part of the insect and has three pairs of legs for a total of six legs, and usually two pairs of wings.  

· Six Legs:  Insects have six, jointed legs.  The end of each leg has a small claw for gripping surfaces.  

· Wings:  Most insects have two pairs of wings, but flies only have one pair.  Wings can be transparent, hard, hairy, or scaly.  Winged insects are the only arthropods that fly.

· Abdomen:  The abdomen contains the heart, eggs in the female, and most of the digestive system.  The abdomen has openings called spiracles along the sides that are used for breathing. 

A spider is not an insect.  

· A spider is an arachnid that has two body parts, the cephalothorax, and the abdomen.   

· Exoskeleton:  The exoskeleton is shed (molts) as the insect grows.  They are invertebrates, which are animals that do not have a backbone (or other internal bones).  

· Cephalothorax:  The cephalothorax is a fused head and thorax and contains the brain, jaws, eyes, stomach, and legs.  

· Simple eyes:  The eyes are simple eyes.  Most spiders have eight eyes that are located on the top and in the front of the spider’s head.  Most spiders do not see well.  Spider eyes detect light and dark only.  

· Fangs:  Spider jaws are located below the eyes and are tipped with fangs that can inject venom.  The venom paralyzes the victim and dissolves its insides.  Then, the spider slurps the food.

· Eight legs:  Spiders have eight legs with tiny claws at the tips.  If a spider loses a leg, it will grow back.

· Palps:  Palps are sensory feelers that look like two short legs attached to the front of the spider.  They are used to taste food.  

· Waist:  The spider’s waist connects the cephalothorax and the abdomen.  

· Abdomen:  The abdomen contains the guts, heart, eggs in the female, and silk glands.

· Spinnerets:  Spinnerets are silk glands that are located at the tip of the abdomen.  Not all spiders make webs (for example, some jumping spiders and the wolf spider), but all use silk to wrap up prey.  Most spiders have 6 spinnerets, but some have 2 or 4.
· Silk starts as a protein liquid that hardens when it comes out of the body.  Some silk threads are sticky, others are non-sticky, and still others are used for egg sacs or wrapping prey depending on the gland from which the silk originates.  Silk threads stretch.  Silk threads are used to catch prey.  Silk threads are stronger than a steel thread of the same thickness.

Is a daddy longlegs a spider?  

· Check the body parts to find out that it is not a spider.  Instead of seeing two body parts, you’ll see that the cephalothorax and abdomen are fused into one body part.  

· What we call a daddy long legs is a harvestman.  Harvestmen are not spiders, but are in the arachnid class, as spiders are.  Harvestmen have one body part and do not have venom glands, silk glands, or spinnerets.  

· However, a daddy long legs spider does exist and has venom, silk glands, and two body parts.  The daddy long legs spider is commonly found in western United States.

Pillbugs and sowbugs are not insects.  
· Pillbugs and sowbugs are in the phylum arthropod, the subphylum crustacean, the class malacostraca, and the order isopod.  Pillbugs and sowbugs are relatives of crabs and lobsters.  Pillbugs roll into a ball for protection; sowbugs do not.
· Exoskeleton:  A hard exoskeleton covers them.  Isopods must shed their hard outer skin to grow.  

· Three body parts:  Pillbugs and sowbugs have three body parts, the head, the thorax, and the abdomen.

· Head:  The head has antennae, eyes, and the mouth.  The head is fused to the first thorax segment.

· Two antennae:  Antennae are used for sensing.

· Compound eyes:  Pillbugs and sowbugs have two compound eyes.

· Mouth:  The mouthpart is adapted for chewing.

· Thorax:  Legs are attached to the thorax.

· Fourteen legs:  Pillbugs and sowbugs have seven pairs of jointed legs, one pair on each segment.

· Abdomen 
· Gills for breathing are attached to the abdomen.  These must be kept moist for pillbugs and sowbugs to breathe.

· Eggs are carried on the underside of the female’s abdomen.
Fun Facts  
· There are more than a million different kinds of insects, and more that haven’t been discovered.  Scientists estimate that there are 10 quintillion living insects (10,000,000,000,000,000,000), and that there are 40 million insects in a space the size of a football field.  

· Flies have taste buds on their feet.  They spit on their food to make it liquid and then suck it up.  Fly eyes take up 2/3 of its head which would be like increasing human eyes to the size of a cantaloupe.

· Beetles make up the largest group (order) of insects.  

· Butterfly wings are layers of scales that slip off easily in a bird’s beak to help it escape.  Most butterflies and moths live only a few weeks.  Butterflies feed on nectar which is almost pure sugar, but protein is needed to grow healthy bodies.  Pollen contains protein.  Butterflies that eat pollen, too, often live longer – sometimes up to six months.

· “Bugs”, namely true bugs, are an insect order that have beaks that swing forward to eat by piercing and sucking food.  The food is usually plant sugars, but the assassin bugs eat other insects.  True bugs have glands on their abdomen that are used to spray a smelly fluid on predators.  Examples:  stink bugs, shield bugs, assassin bugs, aphids, cicadas, treehoppers, froghoppers, squash bugs, milkweed bugs, boxelder bugs.

· Aphids excrete a sweet substance called “honeydew” that attracts bees and ants.  Each female aphid can make 3-6 eggs a day that mature to adults in one week.  

· Grasshoppers and crickets have ears in the form of small membranes on crickets and long-horned grasshoppers are located their front legs and on the abdomen of short-horned grasshoppers.  Males do the chirping by rubbing a back leg against a front wing (short-horned grasshoppers) or by rubbing front wings (long-horned grasshoppers, crickets).  Crickets don’t fly, but have wings to rub to make the chirping sound.  Grasshoppers can jump up to 30 times their body length.  Males are smaller than females.  Two spikes on crickets are for sensing when they move backwards.  On the female cricket, the third spike in the center is the ovipositor.  Crickets and most grasshoppers lay eggs in the ground; katydids lay eggs in plant tissue.  In Asia, crickets are sometimes pets kept in cages and are a symbol of good luck.  Grasshoppers spit a brown liquid in defense.  4 ounces of hamburger = 12 grams of protein, 4 ounces of grasshoppers = 20 grams of protein.

· Only female bees have stingers.  Male bees are drones and only exist to fertilize the queen.  All workers are female.  Honeybees sting once, leave their barbed stinger in the victim, and die.  Bumblebees can sting repeatedly since their stinger is not barbed and does not stay in the victim.  Bumblebee wings flap 200 times per second.

· Ants can lift 50 times their own weight.

Garden Animals Can Be Helpful or Harmful.

· Garden animals can be beneficial to gardeners or they may be considered garden pests.  Beneficial insects and spiders are predators that eat pest insects.  Some beneficial predator garden animals include ladybugs, praying mantis, green lacewings (look like small green dragonflies), wasps, assassin bugs, spiders, and ground beetles.  Bees, flies, moths, and butterflies are beneficial because they pollinate flowers to produce seeds.  Other animals are beneficial because they help decomposition by eating dead plant material on the ground and add nutrients to the soil (worms, pillbugs).  Animals in the ground help to aerate (create air pockets) the soil with their tunnels.  Other animals like stink bugs, grasshoppers, cucumber beetles, cabbage flea beetles, beanleaf beetles, and squash bugs are harmful because they eat the leaves of a plant or suck plant sugars and eventually can kill a plant.

· Garden animals can be beneficial in some cases and a pest in others.  Mosquitoes are fish and bat food, but are pests to us.  Lady beetles eat garden pest insects, but try to winter in our houses.  Ants eat dead insects and animals, but can bite us, too.  Bees are highly desired pollinators, make honey and beeswax, but can sting.  Flies eat and recycle garbage, but can spread disease.  Butterflies and moths pollinate, but as caterpillars eat plants.
Classroom Discussion
· Ask “What do animals need to live?”  Animals need air, food, water, living space, and shelter. 
· Ask “What are garden animals doing in the summer and fall?”  Many are eating.  Others are growing into larva or adults to survive the winter.  Some are laying eggs that will hatch in the spring.  

· Explain that organisms have body parts like humans have body parts.  Body parts help to identify types of living things.  Highlight a few examples of the same body part in a human and insect and how they are different on each, e.g., how eyes are different, different parts for smell/hearing, leg differences, different mouthparts depending on food source, skeleton vs. exoskeleton, differences in communication.
· Mouthparts can be chewing (beetles, grasshoppers), sucking (aphids, mosquitoes), a coiled siphoning (like a straw) tongue (butterflies, moths), or sponging (flies).  Insects that chew show plant damage on leaf edges.  Insects that suck show spots across the leaf surface.  Insects that siphon and sponge look for nectar.  

· Insect eyes do not see clearly.  Explain that compound eyes give a blurry image, but see well enough to help the insect escape danger or find a food source.  
· Smelling with antennae also helps garden animals find food.  Show the compound eyes vision example as you explain this.
· Explain to the students that they will be looking for organisms in the garden.  
· Students will receive a magnifier to hang around their neck.  Explain that the magnifier is a tool for observation that must stay around their neck, and is only used for closer observation.  It should not be twirled, or used for burning.  Explain that we are observing organisms and not harming them.  We will be respectful of the organism and not hurt it or harm the area we find it living in.

Activity

· Explain that students will go on a scavenger hunt to find answers to the clues on the worksheet.  Explain that the class will be divided into groups to walk with an adult leader.  The adult will help them read the clue.  Explain that the students will write the answers to the clues on their paper.  
· Divide the class into groups so that each adult has a group of students.  The adult reads the clue and helps the students find answers.  Give each adult a collection box.  The adult leader will collect an organism in the box to review at the end of the class.  If there are only two adults, use more boxes to collect a variety of animals.
· At the end, review their responses and look at organisms in the collection boxes.  Examine the body parts.  Are they all insects?  How do you know?  Reinforce how some of the body parts are used on the animals they saw.  Grasshopper legs and wings are used for protection.  Bee pollen baskets are used to gather food.  The pillbug rolls into a ball for protection.  The hard exoskeleton of the pillbug and sowbug are for protection.  If you found an ant home, ants make their homes in the ground and live as a colony.  Maybe you found aphids making their home on the underside of nasturtium leaves or along plant stems where their mouthparts suck up plant juices.  Many insects look for food (nectar and pollen) on flowers.  If you spotted butterflies, discuss the coiled, straw-like tongue used to slurp up nectar.
· How are garden animals using plants?  Some garden animals use plants for food and shelter.  Food sources include eating leaves and nectar and using plants to create webs that catch food.  Shelter sources include hiding under leaves on the ground, on the underside of leaves on a plant, or in the blades of grass.
· Release collected specimens.

Sources
· Blobaum, Cindy.  Insectigations:  40 Hands-on Activities to Explore the Insect World.  Chicago, Illinois:  Chicago Review Press, 2005.
· Lingelbach, Jenepher.  Hands-On Nature, “Minibeasts”.  Woodstock, Vermont:  Vermont Institute of Natural Science, 1986.
· Lockwood, Sophie.  Grasshoppers.  Mankato, Minnesota:  The Child’s World, 2008.
· Pascoe, Elaine.  Crickets and Grasshoppers.  Woodbridge, Connecticut:  Blackbirch Press, Inc., 1999.
· Solway, Andrew.  Classifying Insects.  Chicago, Illinois:  Heinemann Library, 2003.
· “Arthropods General Information Sheet”, The University of Arizona Center for Insect Science Education Research.  http://www.insected.arizona.edu/info.htm 
· “Pillbug:  An Isopod”, Enchanted Learning.  http://www.enchantedlearning.com/subjects/invertebrates/isopod/Pillbugprintout.shtml
· “Label the External Spider Anatomy”, Enchanted Learning.  http://www.enchantedlearning.com/subjects/arachnids/label/extanatomy/index.shtml 

· “Label the Insect”, Enchanted Learning.  http://www.enchantedlearning.com/subjects/insects/label/insect.shtml

· “What About Pillbugs?”  Shrub-Steppe Ecology Series.  http://www.pnl.gov/pals/resource_cards/pillbugs.stm 
· “Insect Body Parts”, Hein Bijlmakers.  http://www.bijlmakers.com/entomology/bodypart.htm 
· “10 most wanted bugs”, North Carolina State University Biological Control Information Center.  http://www.cipm.ncsu.edu/ent/biocontrol/goodbugs/tachinid.htm
· “Beneficial Bug Scavenger Hunt”, University of Kentucky Entomology for Kids.  http://www.uky.edu/Ag/Entomology/ythfacts/resourc/tcherpln/bughunt.htm
· “The Flora and Fauna of the Urban Environment”, Sherpa Guides.  http://www.sherpaguides.com/georgia/atlanta_urban_wildlife/wildnotes/index.html
· “Insects and Other Creatures in Potting Media”, http://www.agnr.umd.edu 
· Junior Master Gardener Teacher/Leader Guide – Level One.  College Station, Texas:  Texas Agricultural Extension Service, 1999.  

· “Butterfly Garden Insects Photo Album”, Black Hawk College.  http://facweb.bhc.edu/academics/science/ButterflyGarden/Index.htm
· “Let’s Talk About Insects”, University of Illinois Extension.  http://www.urbanext.uiuc.edu/insects/01.html 
· “Did You Know that Butterflies are Legally Blind?” by Kasey Yturrald.  Arizona State University Ask a Biologist, 1997-2007.  http://askabiologist.asu.edu/index.html, 08-06-09.
Compound Eye Vision

Photos from “Did You Know that Butterflies are Legally Blind?” by Kasey Yturrald.  Arizona State University Ask a Biologist, http://askabiologist.asu.edu/, 1997-2007.
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Garden Organism Scavenger Hunt – Grade One
Today we searched for garden organisms.  We learned about body parts of insects, spiders, and pillbugs, and discussed how these animals use plants in the garden.  Ask your child what we saw and how we could tell if the animal was an insect.  Email Granny to join our class for our next garden experience!

1. Find a flower with three different kinds of insects on it.  What color is the flower?

2. Find a grasshopper.  Does it have wings?

3. Find a bee with pollen on its legs.  What color is the pollen?

4. What kind of bee is it?  Honeybees are thin and golden brown.  Bumblebees are plump, fuzzy, black, and yellow.  Carpenter bees are the largest and are black and yellow with a shiny black abdomen (the back section).

5. Find a cricket.  Is it male or female?  The female has 3 tail-like pieces; the one in the center is very long for laying eggs.  The male has 2 tail-like pieces that make a “V”.

6. Find a pillbug.  Test to see if it really is a pillbug.  Is it?  (Pillbugs roll into a ball; sowbugs do not.)
7. Find an insect home.  Who lives there?

8. Catch a bug in a bug box to show the class.
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