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    INTRODUCTION

    This book is for people who want to find out about the plants and animals that live in areas close to them. It is concerned with knowing and doing, organized with background information and a hands-on project to help discover more about each subject. It is for the young, for parents, for students, for teachers, for retirees, for all those with a new or renewed interest in the world around us. Getting started as a naturalist requires a friendly, patient guide. This book is intended to be just that.

    Each chapter introduces you to a certain area in which to explore familiar—and not so familiar—plants and animals. You will learn about each organism’s unique place in the web of life and the most fascinating aspects of its lifestyle. Each chapter also provides you with activities— things you can do to discover for yourself where to find each living thing, what it looks like, and how it behaves and survives.

    Start with any part or chapter in this book. For instance, if you are planning a vacation to the Outer Banks of North Carolina, begin reading about life at the seashore, and pack any items you may need to explore. Consider keeping a field notebook to record your observations.

    The intent of this book is to be only a beginning for you. When you have gone into the woods, traversed the rocky plains, or stopped by your backyard garden, and when you have experienced these places throughout the year, you have gone beyond the knowledge contained in this book. Once you have started, you will have the best guide of all—nature itself.

    What to Bring

    To become fully involved in the hands-on activities suggested in this book, you’ll need very little equipment. Your basic kit requires only a few essentials. Start with the field notebook. I generally use a spiral -bound, five-by-seven-inch memo book. Throw in some ballpoint pens and pencils. Since several of the explorations will involve taking some measurements, a six-inch flexible ruler or tape measure is another essential. Include a small magnifier or hand lens. Nature centers generally stock good plastic lenses that cost less than five dollars. You could also get a battery-operated, hand-held, lighted magnifier (30 X) moderately priced at about ten dollars. You may also want to have a bug box—a small, see-through acrylic box with a magnifier permanently set into the lid. It’s a handy item for examining such creatures as snow fleas, mole crabs, ants, etc. With it you can capture, hold, and study the creature without touching or harming it. Keep a penknife in your kit as well. You’ll use it for slicing into cacti, prying open seeds, and innu -merable other tasks.

    All the basic kit contents easily fit into a medium-sized Ziploc bag, ready to carry in a backpack, bicycle basket, or the glove compartment of a car.

    
      
        
          	Basic Kit
        

        
          	field notebook
          	penknife
        

        
          	ruler
          	pens and pencils
        

        
          	magnifier
          	small sandwich bags
        

        
          	bug box
          	
        

      

    

    Although not essential, a pair of binoculars adds to the joy of discovery. Today there are many very good, inexpensive binoculars on the market. A camera is another useful tool for studying plants and animals.

    For a few activities you’ll need a bucket, glass jars with lids, a watch with a second hand, sticks, string, and a compass. You will also want a three-ringed loose-leaf notebook. Here you can enter, in an expanded form, the information collected in the field. As you make notes, you’ll have an opportunity to reflect on what you saw and to think through some of the questions raised during your explorations. Consult your reference books and field guides for additional information.

    You will understand as you read and investigate how fragile these communities of living things can be. You will inevitably encounter the effects of man’s presence. Perhaps you will become concerned in specific, practical ways. This kind of concern is the way to make a difference for the future of the environment. We still have a long way to go.

  


  
    

    1

    AROUND THE HOUSE

    Examine the Anatomy of a Fern

    Modern ferns are descendants of the giant ferns that dominated the landscape long ago. Today, ferns are smaller and more retiring, preferring to live in nooks and crannies of rocky hillsides or sheltered in the shade along a streambank. People who have grown to love ferns in their natural setting frequently want to cultivate them indoors. How can you replicate the familiar surroundings of ferns in the wild in your home? What kinds of ferns will tolerate the low humidity and high heat of our homes?
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    Ferns lack flowers, fruits, and seeds, which sets them apart from other plants.

    1. Frond, or leaf blade. The flat, green leaf blades, or fronds, vary in size and shape. Fronds are usually compound, with leaflets attached along a rachis. The size and shape of fronds vary from species to species.

    2. Leaflet. The leaflets, or pinnae (singular: pinna), are divisions of a compound leaf.

    3. Subleaflet, or pinnule. Subleaflets are subdivisions of leaflets.

    4. Lobe, or pinnulet. Lobes are subdivisions of pinnules.

    5. Teeth. Teeth are serrations along the edges of the pinnae, pinnules, or pinnulets.

    6. Rachis. The rachis is the backbone of the frond and is the continuation of the stalk supporting the leaflets. It resembles the midrib of a simple tree leaf.

    7. Stalk. The stalk, or stipe, provides support below the rachis and above the roots.

    8. Rhizome, or rootstock. Rhizomes are horizontal stems that lie on the surface of the soil or just below it.

    9. Roots. Roots are thin, threadlike, sometimes wiry structures that anchor the plant and absorb water and minerals from the soil. They grow from the rhizomes.

    Make a Fern Terrarium

    A terrarium is a tiny greenhouse that will allow you to enjoy ferns throughout the year. To create one, you will need some simple and easily obtained materials.

    1. Wash a wide-mouthed gallon jar thoroughly with very hot water, then wash it again and allow it to dry.

    2. For drainage, line the bottom of the jar with a layer of gravel or small chunks of clay from broken pots to a depth of about one inch.

    3. Add about one-quarter inch of charcoal—this will absorb the gases that decaying vegetation in the soil will produce.
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    Fern anatomy

    4. At a nursery or supermarket, purchase a small bag of sterile potting soil, and add it to the jar to a depth of about two inches. The soil needs to be light and airy (potting soil usually contains loam for this purpose).

    5. Ferns best suited for a terrarium are small and slow-growing, such as the fragile fern (Cystopteris fragilis) and common polypody (Poly-podium virginianum).

    6. Put your terrarium near a window where it will receive northern light—direct rays from the sun will prove deadly. You can also use artificial light by substituting one or more fluorescent light bulbs for this light. The bulbs should be eight to twenty inches from the incubators, and you should keep the light on for about fourteen hours each day. Experiment to find out what conditions are best for your ferns.

    7. The amount of water needed will vary depending on the size of the terrarium, where it is located, and the type of ferns planted. You do not want the soil too wet or too dry. If the ferns look healthy, you are probably providing the right amount of water.

    8. As the plants need some air, only partially cover the top of the wide-mouthed jar with a small plate made of glass or plastic.

    Pot a Cactus

    Cacti belong to a group of plants called succulents, which means juicy or full of water. The ability to store water in their leaves or stems is a trait that separates succulents from other plant groups. Cacti have certain characteristics that set them apart from other succulents such as agave, sedum, and aloe. For example, most cacti do not have leaves. They store water in their green stems, which are also their food factories. The notorious spines of the cactus grow out of areoles, white cushions that look like tiny patches of cotton on the stems.

    Cacti make great house and patio plants, requiring little watering and scant fertilization. The warm temperatures and dry air in many homes provide ideal conditions for these desert-loving plants. And don’t worry about being bored with only a few choices; there are thousands of different kinds of cacti. Never take them from the wild; buy them from legitimate growers or visit a nursery or greenhouse that specializes in these fascinating survivors.

    With such a wide variety of cacti available, you must get information on potting for each species. What kind of container is best for a particular cactus? Will it grow better in a wide or narrow pot? If pos -sible, visit a nursery that specializes in cacti, and see what criteria the experts use to select an appropriate pot size.

    Almost any kind of container will work for cacti as long as some basic needs are met. The container must provide adequate drainage so that the soil will remain loosely packed and well aerated. Plastic pots are lightweight, nonporous, and relatively inexpensive. Metal cans from your recycling bin are another practical choice. When using a container that lacks drainage holes, put a layer of clay shards or small stones in the bottom of the pot.

    1. When you have selected an appropriate container, make sure it is clean. Unless the pots are new, scrub them well, and rinse them in a solution of ten parts water and one part liquid bleach to remove any mold, mildew, pest remains, or other undesirable material left from previous plantings.

    2. To transplant the cactus into your new pot, wear a pair of heavy gloves, preferably leather, to avoid getting stabbed by the spines. Do not try to pull the cactus out of the pot with unprotected hands. You can use a pair of kitchen pasta tongs to lift the cactus out of its old pot, or make a strap of folded newspaper long enough to wrap around the body of the cactus, secure the free ends of the strap in one hand, and use the paper sling to lift the cactus from its container. If the soil in the old pot is slightly wet, you should be able to lift the cactus out easily.

    3. Place the cactus in the new pot. Pour soil around the roots, being careful not to damage them. Continue adding soil to the pot, leaving about an inch of space at the top. This will help avoid spillage when watering the plant. A recipe for making your own soil mix is simple. It requires one part sand (not from a beach, due to the salt content), one part garden soil, and one part peat moss.

    4. Some cactus growers suggest covering the top of the soil with a layer of gravel. This prevents the soil from caking up around the plant’s roots. They also suggest that you do not water the cactus for a few days after transplanting. Keep it out of direct sun to allow the roots to recover in case they were damaged during the transplanting process.

    Propogate Cacti

    You can add to your cactus collection by taking cuttings. A cutting often produces an improved shape, especially if the growth pattern of the parent plant has become distorted in some way. Be sure to wear heavy gloves and use a sharp knife. Some cutting suggestions are found in the illustrations.
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    It is best to take cuttings from a natural separation point.

    1. Place the cuttings in a cool, dry area, avoiding direct sunlight, until the wounds have hardened. Depending on the size of the cut, the drying process may take from a few days to several weeks.

    2. Next you’ll want to plant your cuttings in a commercial cactus soil mixture or sand. Before planting, test the drainage of the soil by running water through the pot; it should drain quickly. If drainage is poor, you can add pebbles to the soil mix.

    3. Be sure the cuttings stand upright. To achieve this, you will have to experiment with planting them at different depths in the soil.

    4. Water the cuttings immediately after planting. Too much water is the primary reason for rooting failure, as it causes root rot, so avoid soggy soil. Allow the soil to become totally dry between waterings, but do not let it remain dry for as long as three or four days. For indoor cacti, the drying time may be as short as twenty-four hours.

    5. You will have the best results if you make the cuttings during the natural growing season. In most cases, this is during warm weather.

    Graft Cacti

    When grafting, you attach a stem cut from a plant you want to improve, called the scion, to the root or stem of a vigorous, closely related cactus, called the stock. The best time for this procedure is during the spring or early autumn, when there is sufficient sap flowing. The cactus you select for the stock must have a healthy root system. A good candidate has uniform color and is firm to the touch, not soft or mushy. It’s suggested that the stock and the scion be of the same diameter, but a somewhat smaller scion will work as well. The scion will retain its own characteristics but will get its nourishment from the stock’s root system.

    1. Using a clean, sharp knife, cut the scion and the stock straight across, on the horizontal, as indicated in the diagram. It’s suggested that you bevel the cut edges of the scion and the stock to prevent shrinkage.

    2. Press the cut areas of the two pieces together firmly to remove any air that might interfere with the grafting process, and secure them with a rubber band.
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    Thick, round scions call for a flat graft, which is the simplest graft.

    3. Keep the grafted cactus out of direct sunlight, and don’t water it until you notice the parts beginning to grow together. This may take about four weeks. Cacti that are rounded, such as the members of the Echinocactus genus, are best suited for this type of graft. Because of its small size, the hedgehog cactus (Rebutia spp.) is another good candidate for the stock, and Gymnocalycium spp. make a good scion.

    4. Keep a record of what you did and how it worked. How does the grafted cactus appear? Does it produce any young sprouts, called offsets? If a cactus produces offsets, detach, plant, and enjoy them.

    Grow Potatoes from Seed Potatoes

    The most common potatoes are white, red, and russet. These are collectively called white or Irish white potatoes. These are the potatoes commonly eaten baked, boiled, mashed, and made into french fries and chips.

    Make a trip to the produce section of a market and buy a few each of white, red, and russet potatoes. Which of these potatoes is most common in your market? At home, examine the characteristics that identify each of these types of potatoes. What is the color of the skin? How would you describe its texture—is it smooth or rough? Does it have a pattern on it? Describe the shapes of the potatoes. Are they round, oval, or oblong? Cut the potatoes in half. Examine the flesh of each kind of potato. Describe it. What similarities do you notice? Differences?

    If you want to grow a potato the way commercial growers cultivate them, you will need to have a seed potato. Finding one is not difficult. Sometimes all you need to do is look in a recently bought bag of potatoes, and you will see a few potatoes that are beginning to sprout. If a potato has been in your cabinet for a while, you may discover some strange yellowish shoots and some long, threadlike strands (the rhizomes) growing from it. This is what is known as a “seed potato.” It is so called because it contains all the necessary ingredients to produce potatoes identical to itself.
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    A sprouting potato

    1. Once you have obtained such a potato, cut off several pieces with two or three eyes on each. Cut two or three more pieces that have no eyes.

    2. Using a large flowerpot for each piece, plant them in soil to a depth of about three inches. Use sterile potting soil, which can be bought in a nursery or supermarket. How long does it take the sprouts to poke through the soil? Did all your potato pieces grow stems?

    3. When a plant has become tall and leaves are present, remove it from the pot, along with the ball of soil. You will see underground rhizomes, and maybe even a tiny potato or two. Look for the original piece of seed potato. How has it changed since you planted it?

    4. If you want the plant to continue to grow, replant it in a larger pot or outdoors to allow room for more growth. You might eventually be able to eat the potatoes you grow.

    Study Daddy Longlegs

    The cool nights and warm days of autumn bring daddy longlegs out of hiding, and this is the best time for a productive arachnid hunting season. Daddy longlegs are not as easy to track down as spiders; most of the time they just appear. To find a daddy longlegs, look in a garage or barn, on the porch or patio, or even in your house. You might find them running along the tops of shrubs and other plantings around your house or among the cobwebs that tend to accumulate in basements and garages. When trapping a daddy longlegs, be sure your container is large enough to accommodate its long, wispy limbs.
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    Brown daddy longlegs (Phalangium opilio)
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    Eastern daddy longlegs (Leiobunum vittatum)

    There are several kinds of daddy longlegs. The one you are most likely to find around the house is the brown daddy longlegs (Phalangium opilio). It is small, with a reddish brown body that may reach a quarter inch. It has two eyes on black turrets. Although its eyes see only shadows, one eye scans to the right while the other eye looks left. It is not very fussy about living in places that we have disturbed. It is even comfortable in places we have made quite messy.

    1. Put two or three daddy longlegs in a small, eight-ounce jar. Observe them for a period of time. What do they do?

    2. Now put them in a large jar with enough room for each to move freely. How do they behave under these conditions? Do the daddy longlegs stay close to each other, or do they seem to spend most of the time separated? How long did it take for them to settle down? How long do they stay in this settled position?

    3. When the daddy longlegs were put in the smaller jar, you probably noticed that they “played dead” after they ran around the jar for a short time. This is called the “narcotic effect.” When you move them to a larger jar, they revive almost immediately and become quite active.

    Construct a Longlegs Terrarium

    In order to observe daddy longlegs more closely, you can keep one on a temporary basis in a five-or ten-gallon terrarium.

    1. Add a few inches of soil and some decaying leaves. If you col -lect these materials from a woodland or garden, they will contain enough tiny soil organisms to feed the daddy longlegs for a period of time.

    2. Daddy longlegs require little water. Most of what they need they will take from the soil. Keep it moist by using a spray bottle.

    3. Cover the terrarium with plastic wrap or a piece of cardboard. Puncture ventilation holes in this covering.

    4. Do not put the terrarium with its captive in direct sunlight. Heat will build up to dangerous levels, putting the daddy longlegs in serious danger of drying out and dying.

    5. Daddy longlegs often prey on each other, so it is not advisable to keep more than one in a container for an extended period. You can introduce another and leave it for a short time while you make some observations. How does the original tenant behave in the presence of the newcomer?

    Monitor Longlegs Activities

    1. If you touch a daddy longlegs, does it scurry away, play dead, or not change its activity at all? How does the daddy longlegs respond to a loud noise? A bright light in a dark room?

    2. Daddy longlegs are equipped with a pair of jaws that can tear food. In front of the first pair of legs is a pair of pedipalps, jointed appendages that hold the soft food while a pair of jawlike structures pulls the food into the mouth. Put a daddy longlegs on your hand along with a drop of water or some food. You might see its mouthparts groping as it searches for the food or water.

    3. Touch the daddy longlegs’ second pair of legs with a soft object, such as a piece of cotton, as they wave about. Let the legs touch a small piece of cooked, chopped meat. How does the daddy long -legs respond to these objects?

    Measure Longlegs Speed

    Anyone who has seen a daddy longlegs in motion will agree that they are fast runners, but just how fast they travel is not generally known.

    1. On a patio or wide driveway, release the daddy longlegs near the center of the pavement.

    2. When it starts to run, begin timing. A stopwatch is good for this, although a wristwatch with a second hand can do the job.

    3. Use a tape measure to determine how far it traveled in fifteen seconds and thirty seconds.

    4. Repeat this several times. What is its average speed per minute? Does it travel in a straight line? You may have to try this several times to become accustomed to the daddy longlegs’ behavior and speed.

    Study a Praying Mantis

    Mantises may be found from midsummer through October or November. If you are extremely lucky, you might find a mantis inside your house. Although they are sometimes found resting on a windowsill, screen door, or plant on the patio, usually mantises are discovered by accident in their natural environment.
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    Anatomy of a praying mantis (Mantidae family)

    It is relatively easy to capture these slow-moving insects. An insect net would be helpful but is not necessary because you can usually scoop the mantis up with your hands. Be gentle. The mantis will not bite you, but if you handle it roughly, you can expect to get a pinch from its powerful forelegs.

    If you cannot find any mantises, you may be able to purchase them from an organic gardening store or biological supply house, although they may be available only at certain times of the year.

    Mantises are more helpful when left outside, where they will eat plant-eating insects, but if you want to explore mantis behavior more closely, you can keep one as a pet.

    1. A clear plastic container with a lid makes a satisfactory cage, but be sure to make ventilation holes in the lid. A fish tank will work as well, but you will need a cover. You can make an adequate lid by attaching wire mesh to a frame that fits securely on the tank. Gallon glass jars are not suitable for a mantis because the diameter of the jar is not large enough to allow the insect to move about freely. You can always purchase a small container from a pet store, which you can keep for observing other small animals.

    2. Do not line the bottom of the cage with sand, soil, or any other covering because the insects you provide for food will find an effective hiding place. Add a sturdy plant stem with some green leaves for the mantis to use as a perch. Two twigs are usually enough; the mantis can get tangled in the plant material if you add too much to the container.

    3. One way to secure food for your mantis is to set up an insect trap. Put some raw meat in the bottom of a jar, and insert a funnel into the mouth. The funnel should fit into the mouth of the jar but not drop into it. Leave the jar outdoors. Among the insects your trap will attract are flies and beetles.

    4. Crickets are easy to trap with your hands, but their glossy coating makes them slippery. A medium-sized jar also works well. Pop the jar over the cricket, and slip your hand or a three-by-five index card over the mouth of the jar. Since you will need more than one cricket, keep a larger jar on hand for your captives.

    5. You can supply your mantis with water by spraying the sides of the container. One investigator reported feeding a mantis with an eye dropper; can you train your mantis to drink water from one?

    6. Observe the mantis for several days. How many times did you see the mantis on the plant? On the lid? If you have added twigs from different plants, which kind does the mantis seem to prefer for a perch? Or does it prefer to hang on to the lid rather than the twigs you provided? Keep a record of your observations.

    Examine Ants

    Ants come in a variety of colors: black, brown, red, yellow, green, and combinations of these. They also display a dramatic range in size. One species of parasitic ant, which lives within the walls of nests made by larger ants, is only one-twenty-fifth of an inch long, whereas the dino -saur ants of Peru measure over an inch in length. Our more familiar carpenter and field ants measure somewhere in between.

    The best way to find an ant is to sit down in the grass or on a decaying tree stump; the ants will soon find you. The large black, brown, or sometimes light reddish carpenter ants are easiest to examine. These ants usually live in the wood of dead trees or the wood of old houses. Capture one and put it into a bug box. Don’t worry about taking your captive away from the colony. You will put it back where you found it when you’re finished.

    1. Find out whether you have trapped an ant or an ant look-alike. Is your creature’s body divided into three segments? Can you see its head, chest (thorax), and abdomen as three distinct divisions? If you can see a waist between the chest and abdomen, then it is probably an ant and not a termite. Look at its antennae. Are they straight or do they have an elbow? If they have an elbow, your insect is an ant.

    2. Make little piles of small fragments of food, such as meat, cake, sugar, or seeds. How long does it take one ant to find your food supply? What happens next? How many return together to the food source? How long did it take from the time you noticed the first ant until other ants were there? What kind of food did the ants carry away first?
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    Anatomy of a typical ant (Formicidae family)

    3. To discover something about the way ants live, you need to find a nest. How many openings are there in the nest? How far apart are they? What compass direction do the openings face? How are these openings used by the ants? Is the mound made with loosely packed sand or soil? Is the top thatchlike, made of tiny twigs and grass? How tall is it? What is its diameter? What is the distance around the base of the nest? How close is this nest to others? Are nearby nests occupied by the same kind of ant?

    4. Find a mound and mark the place with some sort of flag. Make some notes about the characteristics of the mound. Return to the nest in a day or two. Are there any changes in the shape or size of the nest? Are there other changes? Is there a change in the level of activity from one day to another? Has the temperature changed considerably since your last visit? How does a rain shower change the shape of the nest?

    5. Find a decaying tree stump or tree limb lying on the woodland floor. Look for the large, black carpenter ants nearby. Pull off a piece of loose bark and you will probably find a colony of carpenter ants living in a maze of galleries, halls, and rooms.

    Look for worker ants. These are the immature, wingless females. They feed and clean the queen. Can you find her?

    6. Other female ants are nurses. They care for the larvae and pupae. Can you find ant larvae and pupae? The pupae of some species are naked and helpless. When viewed with a magnifier, their tiny parts are visible. The pupae of other kinds of ants are wrapped in cocoons and are often mistaken for grains of rice.

    Examine Ant Trails

    Ants use different strategies to find their way back to their colony. The most common strategy is a scent trail on the ground marked by pheromones that the ant secretes.

    When working with ants, it’s a good idea to wear gloves, as any ant may bite. Look around your yard, driveway, and sidewalk for a colony of ants.

    1. If you see ants following one another outside the nest, all going along the same path, rub your finger across the path. What happens to the parading ants? How do the ants coming along on the path behave? Do they get back on the trail? How long does it take for successive ants to restore the path? Do they have to find the food source first?

    2. Put a teaspoonful of honey or syrup about three feet away from the nest, and place four pieces of cardboard around it so that any trail over the cardboard will lead the ants to the honey. Watch the ants as they move from one place to another. Is their path a straight line? How do they use their antennae to follow the scent trail (a chemical path) laid down by the first ants that found the food?

    3. Wait until there are about thirty to forty ants traveling to and from the nest. Now turn the cardboard that is closest to the nest 45 degrees from the sweet. What happens?

    4. Next turn the cardboard 180 degrees from the original position. What do the ants do? How do ants new to the trail behave? Record their behaviors in your notebook. Try this with other ants in other locations. Compare your results. What did you find out?
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    This setup will help you study ant trails.

    Observe Ladybugs

    Ladybugs have six legs and three body parts (head, thorax, and abdomen), and scientists agree that they are insects. Within that classification, however, ladybugs are not grouped with the “true bugs.” The true bug order, Hemiptera, includes such insects as assassin bugs and giant water bugs. Ladybugs belong to the group of insects called beetles, the order Coleoptera. Many other beetles are well known, such as Japanese beetles, weevils, and fireflies, but none shares the popu -larity of the ladybug. It may surprise you to know that there are more than 350,000 beetle species worldwide. This number is about 40 percent of all insect species. Even more surprising, there are more than 5,000 species of ladybugs around the world, and 370 of those species live in North America.
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    Anatomy of a ladybug

    Ladybugs can be found in a variety of places. In the early spring, you may even find them inside the house, perhaps walking along a windowsill.

    1. You will need a jar with a lid or a piece of plastic wrap or aluminum foil that you can secure over the mouth with a rubber band. Whichever cap you intend to use, poke a few holes in it for ventilation.

    2. To capture a ladybug, put a three-by-five index card in its path. Without hesitation, the ladybug will climb onto it and continue its walk. From here it is easy to coax the ladybug into the jar. If you find a ladybug on a plant, put the mouth of the jar under the leaf or twig it’s on, gently tap the supporting foliage, and it will tumble into the jar.

    3. With the help of a hand lens, you can discover a great deal about ladybugs. What color is your ladybug? Does it have spots, blotches, or stripes? If so, how many? How are the markings arranged? Are the colors in the wings or in the wing covers, or are both similarly colored?

    4. Examining the ladybug carefully, how many body parts do you see? Can you identify the head, thorax, and abdomen? The head and thorax together are about one-fourth of the total length of the lady-bug. The rest of the ladybug body is made up of the shiny wing covers, called elytra, as well as the abdomen, antennae, and legs. How many antennae are there? Are they as long as the legs? As long as the thorax is wide?

    5. How many legs are there? How does the ladybug use its legs when walking? Are the legs on one side moved forward first, followed by the legs on the other side, or does it move its legs alternately?

    6. How does your ladybug hold its wings when it’s not flying? When ladybugs are resting, their wings are folded up and covered by the elytra most of the time. Sometimes you will see the tips of the wings sticking out from under the wing covers. When you release it, watch it when it takes flight. Can you see what it does with the wing covers while it’s in flight?

    Raise Ladybugs in Your Home

    In your observations of ladybugs, you likely will find one of the most infamous plant pests—aphids, also known as plant lice. Aphids are among the choice foods for ladybugs. Look for them on the leaves, stems, and flowers of various plants.

    1. Find a plant with aphids on it.

    2. Make a cage for the plant out of fine wire mesh.

    3. Add ladybugs to the plant.

    4. Put the cage in a bright location, but not in direct sunlight. In time, the ladybugs will mate and lay eggs.

    5. You can observe the development of the ladybugs from eggs to larvae to adults.

    6. The newly developed ladybugs will need food. You can supply the hungry beetles with aphids by cutting infested stems from other plants and placing the stems in the cage with the developing lady-bugs.
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    Aphids may or may not have wings, but all make a hearty meal for ladybugs, which have been known to eat as many as a hundred aphids in a day.

    Live-Trap a House Mouse

    Observing wild animals is a difficult task requiring knowledge of the animal, stealth, and patience. Mice that live with us can be active at any hour of the day or night. This habit may give you the opportunity to locate a nest, although their tendency to be secretive can make sighting them difficult. You usually realize you are sheltering house mice when you find their tiny, black waste pellets in the kitchen, basement, attic, or garage.

    You can learn a great deal about mice by observing them. Since observing mice on the loose can be difficult, you might want to try trapping one in a live trap. You can buy these nonlethal traps at hardware stores. Among the popular brands are Havahart and Victor Live Catch. Many pet stores also sell mice, which are a domesticated strain of Mus musculus.

    A hamster cage makes a good home for your mouse. Your mouse will also need a water bottle, which may come with the cage. If you’ve captured a house mouse or wild mouse, this setup makes fine temporary housing, but you should release the mouse back into the wild when you have completed your observations.
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    The house mouse (Mus musculus)

    Map Mouse Movements

    Since scientists cannot observe animals all day, every day of the year, they use a system of observing the animals for short periods of time, called sampling. You can learn about certain behaviors of your mouse through sampling. You will need a timekeeper, recorder, and observer to carry out this investigation.

    1. Obtain a box approximately 25 inches long by 33 inches wide by 24 inches high. The box must be large enough to allow the mouse to move freely, and the walls must be high enough that the mouse cannot escape.

    2. Mark the center of the box with a circle, and write the number “1” in the circle. This is the starting place for the mouse. For record keeping, use a sheet of paper the same shape as the bottom of the box. Draw a circle with this number “1” at the center of the record sheet.

    3. Introduce the mouse into the box by placing it on the circle. After ten seconds, draw a circle marked with a “2” on your map to indicate the new position of the mouse. Use an arrow to indicate the direction the mouse is facing.

    4. Continue noting the mouse’s position in this way every ten seconds for about five minutes, numbering each new location sequentially. Then put the mouse back in its cage.

    5. For the next trial, construct a shelter from an 8½ -by-11-inch piece of cardboard, folding it to create a three-sided tent. Place it at one end of the box, and place some food at the other end.

    6. Put the mouse in the circle at the center of the box, and record its movements as you did during the first investigation. What did you discover? Were your findings what you expected?

    7. After several days, repeat these investigations. Are the findings the same or different? Does it seem to matter if you stay well back from the observation area? Would the mouse behave differently if you went away and used a video camera mounted to view the behavior? Field scientists also have to consider how their presence might affect their observations of animal behavior.

    8. Now analyze your record sheets. Where are the most circles placed? How many are in the corners of the box? In the center of the box? Do you see a pattern in the mouse’s movements? Did the mouse tend to seek the wall of the box? The corners? The open space? Did the mouse spend much time in the shelter?

    Characterize Cats

    Cats come in a wide assortment of colors, sizes, and shapes, not to mention temperaments. Some are playful, and others are aloof. Some are pedigreed, and others are not. A pedigreed cat is one that has a traceable ancestry. It has specific physical characteristics and behaviors that distinguish it from other breeds.

    Watch for different cat varieties when you travel away from home. You may want to ask a veterinarian or contact a local cat association for some help with your search. Books at your local library may aid you in identification. A camera would be helpful to get a record of a breed that you do not recognize immediately.

    A cat will illustrate one of three body types. The lithe body type is seen in Siamese and Abyssinian cats. These are slender, lightly built cats with long bodies, slim legs, narrow shoulders and rump, and wedge -shaped heads.

    The cobby cat has a stocky body, broad shoulders and rump, short, stubby legs, and a flat face. Persian cats have this body type.

    The semi foreign body type is represented by the American short-hair cat and Devon rex. These cats have a sturdy muscular build, intermediate leg length, medium rump and shoulder width, and slightly rounded heads.

    1. Compare the eating habits of the cat with those of a dog. Does the cat gobble its food the way a dog does? Does either animal clean the bowl or leave some for a snack later in the day? What does each of the animals do if there is food it doesn’t like? Design and carry out an investigation that will help you find out what foods your cat prefers. Feed the cat at the same time in the same place every day, use the same bowl each time, and feed it the same amount of each test food.
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    The effect of light on a cat’s pupil

    2. Our pupils react to changes in the amount of light in our environment. When we are in dim light, our pupils become larger, but in bright light, they become smaller. Do cats’ pupils respond the same way? Cats’ eyes react to dimming light before sunrise and after evening twilight. In a dimly lit room, shine a flashlight at the eyes of a cat, and you will see the pupils change from large and round to a narrow slit. These adaptations help the cat see in various light intensities.

    3. A cat can look at something for a very long time without blinking. Use a watch with a second hand or a stopwatch to time a cat as it stares at an object. How long does it go without blinking? Have a friend stare at something as long as he or she can without blinking. Compare the stare times of the cat and your friend. What did you find out? Try this with other cats and other people. Are the results similar or different?

    4. How does a cat respond when you hold it in front of a mirror where it can see its image? Compare the reactions of the cat with those of a dog of a similar age. What did you find out?

    5. To determine whether your cat favors its right or left paw, put some food that your cat especially likes into a clean wide-mouthed jar. Place the open jar on its side on the floor. Be sure the food is close enough to the opening that the cat can reach it with a paw. Which paw does the cat use to scoop out the food? Try this several times. Does it always use the same paw? What did you discover?

    6. Watch a cat as it walks. Do the feet on the left or right side move together, or do the feet alternate from one side to the other? You may not notice that the cat’s four feet almost step in each other’s tracks. A cat can walk on a path that is only two inches wide. How is this an advantage for the cat?

    Distinguish Dogs

    Early dogs looked very different from the dogs of today, although German shepherds and some other breeds do resemble the wolves from which they descended.

    A breed is defined as a group of animals bred by humans to possess certain inheritable qualities, including a uniform appearance, that distinguish it from other members of the same species. Today the American Kennel Club divides American breeds into seven different classes, based on various roles dogs play in our lives.

    Sporting dogs. Alert and active, these dogs are selected for hunting. Members of this group include spaniels, setters, and pointers.

    Terriers. These are high-energy dogs, often described as feisty. Airedales, cairn terriers, Welsh terriers, and West Highland white terriers are a few representative breeds.

    Hounds. An acute sense of smell has led to the nickname “scent hounds” for some members of the group. Others are prized for their vision and are called “sight hounds.” Beagles, bloodhounds, dachshunds, and whippets are in this group.

    Working dogs. These dogs serve us by guarding property, pulling sleds, or rescuing people. Newfoundlands, Portuguese water dogs, Bernese mountain dogs, boxers, and Doberman pinschers are among the working dogs.

    Herding dogs. They are known for their ability to herd other animals, controlling their movements. The size of herd animals is unimportant. The dogs do the job as well with cows as they do with ducks. Shetland sheepdogs, border collies, Pembroke Welsh corgis, and collies are in this group.

    Toy dogs. These small dogs are often called lapdogs. Members of this group are toy poodles, miniature pinschers, Chihuahuas, and Italian greyhounds.

    Non sporting dogs. The poodle, Lhasa apso, Boston terrier, bulldog, and shih tzu are members of this group. Many of us have wonderful dogs that are not members of any AKC classification. These mixed-breed dogs are “special blends,” and perhaps they deserve a cate gory of their own.

    There are basically two types of dog behavior. One kind is genetically inherited, such as the need to satisfy hunger, and the other is learned. Dogs that have been trained to come on command are displaying learned behavior. Observe your dog carefully for about a week, and make a list of those behaviors that are inherited and those that are learned.

    1. Go to a wide-open space, such as a field or park, and stand at one end of the field without your dog knowing you are there. Have a friend blindfold your dog and take it about a hundred yards away, then remove the blindfold. Wave to your dog, but don’t call its name. How does it respond? Call the dog’s name. Does its response change? Does it show learned behavior by responding to your call, or does it simply ignore your voice and illustrate instinctive behavior by smelling the grass in the vicinity of your friend?

    2. Sheepdogs (herding dogs) have a 180-degree field of vision. The field of vision for the Pekingese is 5 to 10 degrees, and that of ter -riers is 20 to 30 degrees. Design an investigation that will give you some idea of your dog’s field of vision.

    3. Unlike our eyes, those of the dog are designed to help it see best in dim light. In a dark room, shine a flashlight into your dog’s eyes. What color do you see? How do you explain the color?

    4. Observe your dog breathing normally when at rest. How would you describe its breathing? Time the number of respirations in a minute. How does that compare with your own number of respirations in a minute?

    5. What happens to the dog’s breathing when you introduce a new, unexpected odor, such as perfume on a piece of cloth? Observe the dog’s behavior. What does it do with its nose? This behavior is called sniffing. How does it differ from the ordinary breathing you observed?
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    The variation in the shape of dogs’ heads causes differences in eye placement and thus influences their fields of vision.

    6. Experts tell us that the dog’s sense of smell is far superior to its sense of taste. Offer your dog a piece of food. What is the first thing the dog does when offered the food? Does the dog taste your offering immediately, or does it sniff the food first?
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