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    This book is dedicated

    to Heather and her kin,

    whose disarming charms capture

    the hearts of all who meet them

  


  
    
      One touch of nature makes the whole world kin

      —William Shakespeare
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    INTRODUCTION

    This book in the Discover Nature series is for people who want to find out about the wild things that thrive during the cold season. Like the other volumes of the series, this book is concerned with knowing and doing. It is for people who want to get close to nature. It is for the young, for students, for teachers, for parents, for retirees—for anyone with a new or renewed interest in the world around us. Getting started as a naturalist requires a friendly, patient guide; this book is just that. It is intended to gently lead you to the point of knowledge and experience where various field guides will be useful to you. When you have “done” this book, I hope that you will feel in touch with the creatures that live close to us during the winter.

    Each chapter introduces you to common living things that continue to make a living during the harsh conditions of winter. Only those living things whose habitats cover a wide range and that are most easily found are included in this book. You do not have to live in a rural or wilderness area to find the plants and animals featured in this book. Most of the animals wander as close as your backyard, and the plants flourish in fields and meadows, along highways, and in parks. Each chapter also suggests activities you can do to discover for yourself what each creature looks like, where it lives, and how it survives.

    The first part of each chapter presents the important facts about a particular living thing, including some amazing discoveries that scientists have made. The second part of each chapter, called “The World of . . .,” guides you through a series of observational and exploratory activities. This hands-on involvement with plants and animals is the most important learning experience. This is how you will really discover what life in the winter is all about, something that you cannot acccomplish through reading alone.

    

    HOW TO USE THIS BOOK

    Feel free to start reading at any point in this book. If you’re really interested in birds, for instance, and have a chance to observe them somewhere, read that chapter. Then read the section following this one, “What to Bring.” You’ll find additional items you’ll need in the “What you will need” list in each chapter. This section will also tell you which specific science-process skills are developed in each activity. Do keep a field notebook. You can begin this process by making notes in the spaces provided in this book.

    My great hope is that this book will be only a beginning for you. I have suggested other readings, keyed to each chapter, to help you learn more than this book can provide. In a sense, when you begin your explorations, you will go beyond what books can provide; Nature herself will be your guide.

    

    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, starting with a field notebook. I generally use a spiral-bound, five-by-seven-inch memo book. Throw in some ballpoint pens as well as a few pencils, which are important as the ink in the pens is likely to freeze in very cold temperatures. Since several of the explorations will involve taking some measurements, a six-inch flexible ruler or a tape measure is another essential. Also include a small magnifier or hand lens. You may want to have a bug box—a small, see-through acrylic box with a magnifier permanently set into the lid. It’s handy for examining small critters because with it you can capture and hold them for study, then release them unharmed; it also helps you examine seeds. A penknife is convenient to use to chip away bark from dead trees when hunting for evidence of insect life, and several small sandwich bags are also useful to have on hand.

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

    
      Basic Kit:

      field notebook

      pens and pencils

      ruler

      magnifier (hand lens)

      bug box

      penknife

      small sandwich bags

    

    Although not essential, a pair of binoculars adds to the joy of discovery when you are exploring. You might also like to take a camera and lenses for taking pictures of footprints in the snow or for photographing other finds on sunny days.

    You may also want a three-ringed loose-leaf notebook in which to record, in an expanded form, the information you collect 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 reference books and field guides for additional information. This more or less permanent notebook is an ideal place to keep photographs taken in the field.

    As you read and investigate, you will come to understand how fragile these communities of living things can be. You will inevitably encounter the effects of man’s presence. I hope 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.
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    THE “WHYS” OF THE COLD SEASON

    In ancient times, when people living in the northern latitudes watched the days grow shorter as the sun rose and set farther and farther to the south, the increasing darkness of the cold season brought renewed awe and the nagging fear that the sun would disappear and not return. Those people could never be sure that the sun would climb again in the sky and bring back the longer, warmer days of summer.

    They didn’t realize that the sun was not moving away from the earth as it appeared to be, because they lacked a mechanical understanding of the solar system. Today we have that understanding, and it has come to us through the collective efforts and observations of generations of philosophers and scientists.

    Anthropologists tell us that for many thousands of years, people have been fascinated with the sky. Stonehenge, the huge circle of enormous stone slabs in southern England, was apparently erected to help predict the seasonal movements of the sun and moon. As long ago as 1400 B.C., American Indians also created rings of stone so that they could follow the movements of the sun and the stars. The Chinese, Babylonians, and Egyptians also contributed to our knowledge of celestial bodies. But it was the Greek astronomer Ptolemy who, in the first century A.D., invented a model of the solar system that made sense of day and night and of the seasons. He proposed that the earth was the center of the universe and that all heavenly bodies revolved around it. This geocentric theory, built on the observations of many others, had great appeal and survived for about fifteen hundred years. Although this theory began as a simple model, it gradually became more complicated as astronomers noticed what appeared to be an occasionally “backward” motion of the planets with respect to the stars.

    In 1543, Nicolaus Copernicus upset the status quo when he theorized that the sun was the center of the universe and all other heavenly bodies revolved around it. Johannes Kepler added that the planets orbit the sun in ovals (ellipses) and not in circles as Copernicus thought. What this means is that at some point in their journey around the sun the planets are closer to the sun than at other times in their orbit.

    About one hundred years later, Galileo observed several moons revolving around Jupiter. These observations gave solid proof that not all heavenly bodies revolve around the sun. Discoveries of distant galaxies that contain billions of stars have replaced the sun-centered concept of the universe with a model that shows our solar system as a tiny speck within the Milky Way galaxy, which in turn is a tiny smear among billions of other galaxies.

    [image: ]

    The axis of the earth is tilted at an angle of 23° to the plane of its orbit, and this causes the seasons. The earth is actually closer to the sun in winter.

    What primitive people saw and explained through their mythology we now make sense of through these models. The Copernican model helps us explain seasonal changes as the earth makes its annual journey around the sun. The tilt of the earth on its axis is the entire explanation for the seasons. When the North Pole is angled away from the sun, the Northern Hemisphere experiences winter and the Southern Hemisphere summer. When the North Pole is angled toward the sun, the seasons are reversed. This explanation has nothing to do with the fact that the earth moves closer to and farther from the sun in its yearly revolution. At the winter solstice, the earth is approximately 91,406,000 miles from the sun, but in the summer, the distance away from the sun is 93,500,000 miles.

    The only part of the earth not severely affected by the tilt on its axis is a band on either side of the equator. People living in these tropical regions do not experience winter.

    The first day of winter in the Northern Hemisphere is around December 21. You might be surprised to learn that this date is not fixed, and in some years, winter occurs on December 22. You will need to consult an almanac to find out when winter will arrive in any given year. The first day of winter occurs when the sun appears at its most southerly position in the sky, appearing to be directly overhead at the position on earth called the tropic of Capricorn (23 degrees, 27 minutes south latitude). Although it is said that the first day of winter is the shortest day of the year, you will discover in the activities that follow that there are peculiarities about that day. A clue to one of these peculiarities can be found in the phrase “winter solstice.” The word solstice comes from two Latin words: sol, meaning “sun,” and stice, meaning “static” or “still.”

    Winter is a season of hardships for those who live where cold makes an annual visit. Although some people escape these hard times by migrating to warmer regions, most of us stay put; we simply add more wood to the stove or push up the thermostat, and when we venture outside we pile on an extra layer of clothing to conserve our body heat.

    Plants and animals that don’t migrate away from the cold season find winter difficult because of the bone-chilling cold. The shorter days of the dark season reduce the number of hours available for animals to forage, and the long nights strain the energy reserves acquired during the day. Snow cover makes it difficult for herbivores and carnivores alike to find food. The glaze of ice that may coat birds’ wings and snap tree limbs presents another hazard of the season, but it’s winter wind that delivers the most lethal wallop. It is the greatest danger to life that winter poses, because moving air accelerates heat loss from an inadequately protected body.

    Anyone who has spent time outdoors in the winter knows that wind can make a cold day feel even colder. Normally your body produces a layer of warm air that insulates you against the cold. Proper clothing will keep this warm air close to your skin. When you are inadequately dressed, the heated air close to your body is replaced by the colder, denser air of the wind. Continual movement of the wind across your exposed skin accelerates the transfer of heat by steadily pushing the warmer, lighter air away and replacing it with the colder, denser air. This process is called convection and is the basis for the concept of windchill.

    If the temperature drops to 10 degrees Fahrenheit and is accompanied by a twenty-mile-an-hour wind, it will seem to the unprepared traveler that the temperature is a chilling minus 25 degrees F. The harder the wind blows, the colder it will seem to be to skin that is exposed or covered only by thin clothing. You will feel cold whenever your body loses heat to the surrounding or ambient environment.

    In addition to convection, three other physical processes are involved in heat loss: radiation, conduction, and evaporation. On a windless day, you can lose body heat through radiation. In this process, heat is transferred from a warm object to a cooler object by electromagnetic waves. Radiated heat is invisible to the naked eye but can be “seen” by special infrared cameras and detectors. We can detect these infrared radiations with our skin when we sit across the room from a blazing fireplace. The sun’s heat stored in the wood reaches us indirectly through these radiations. On a cold day, you can lose as much as 50 percent of your body heat from a hatless head through radiation, because the scalp is richly supplied with warm blood. The greater the difference between the temperature of your scalp and the temperature of the surrounding air, the greater the loss of body heat. This is the science behind the conventional wisdom that you should wear a hat if you want warm feet.

    Heat also may be lost through conduction. This happens when a warm body comes in direct contact with an object colder than itself. You have experienced conduction at work if you have ever sat on a rock or a metal conduit. It does not take very long for you to become aware of the cold seat. Heat may be lost through conduction from poorly insulated feet, and wet clothing will also conduct valuable heat away from your body.

    Heat loss through evaporation occurs when the surface of your body becomes wet, usually through perspiration. Evaporation of this moistness will lower the skin temperature. Dry winter air and warm wet skin will produce a fast evaporation rate.

    Living things have evolved many different strategies to help them survive the harshness of winter. Many life forms begin preparing for the cold season in late summer or early autumn. Signs of these preparations are all around us, but perhaps one of the most obvious is the flocks of geese and ducks that gather in northern fields and meadows in preparation for their southern migration. Songbirds such as common yellowthroats and wood thrushes depart for Mexico, Panama, or Guatemala in search of richer feeding grounds; bobolinks head for the Argentine pampas to celebrate another summer.

    Animals that cannot escape to warmer climes survive the cold season by adjusting their physiology and behavior. Bats, woodchucks, and shrews hibernate, but most animals use other techniques to carry them through the season of scant food and freezing temperatures. Chipmunks store acorns and other nuts, which will supply energy when the cold comes. These animals den up. They fall into a torpor, a state from which they awaken periodically to feast on their caches of nuts. Deer use another strategy. They conserve their energy by moving very little, and they remain close to red maple saplings and other good browse.

    Plants have developed various strategies for surviving the winter. Deciduous trees and shrubs shut down their energy factories and shed their leaves. Many wildflowers and other field and forest plant species survive the winter in the form of seeds that remain dormant until conditions suitable for germination return. Other plant species spend the cold season in the form of bulbs or underground stems. This method of producing new offspring without seeds is called vegetative propagation. With the coming of spring, new plants will arise from these structures.
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    OBSERVATIONS

    Daylight Wanes. Day length is a measure of the number of hours and minutes the sun is above the horizon on any given day—that is, the length of daylight between sunrise and sunset. Keep a record of the number of daylight hours during the month of September. You can find the times of sunrise and sunset listed in your local newspaper. Record your information on a chart similar to the one below. Does the decrease in the number of daylight hours occur at regular intervals? What is the rate of change before and after the winter solstice?

    CHANGES IN THE NUMBER OF DAYLIGHT HOURS

    DURING (MONTH)
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    Sample table for figuring changes in daylight. Based on sunrise and sunset figures given in Bob Ryan’s Almanac and Guide for Washington D.C.

    After you have figured out the change in the amount of daylight from day to day, make a graph of your findings. If you can follow the change in the number of daylight hours from the autumn equinox in September to sometime past the first day of winter, you will have a record of the changing hours of daylight as the sun appears to move away from us and as it begins its apparent return.
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    Winters are not warmer, even though the earth is closer to the sun. Since radiation is spread out because of the tilt of the earth away from the sun, a sunbeam must cover a larger area in winter, and the radiation is less per given unit area.

    What did you find out? For how many days does the “shortest day” actually last? (See Chapter Note 1.) When did you first hear people say they noticed the days getting longer? How does the perceived increase in day length compare with what is actually happening?

    How many daylight hours are there in December? Compare this with the number of daylight hours in January, February, or March. How does the time of sunrise change as winter progresses? Is the pattern the same for sunset? Make a graph to illustrate these changes, but before you do, predict the “picture” the data will produce. How long does winter last? (See Chapter Note 2).

    After the first day of winter, how do the times of sunrise and sunset change? By the end of January, how much has the length of daylight increased? By the end of February? You will need your local newspaper to figure this out. Continue monitoring the increase in daylight hours until the summer solstice in June. Make a graph for each month. What generalizations can you make about the changes in the number of daylight hours for this period?

    Sunrise and Sunset. With the help of a compass, some simple observations will tell you that the sun sets directly in the west and rises directly in the east at the autumn equinox (September 23) and at the spring equinox (March 21). It is said that during the winter, the sun rises in a southeasterly direction and sets in a southwesterly direction. Do you find this to be true? How do the directions of the rising and setting sun change as winter progresses? (See Chapter Note 3.)

    Winter Color. Although trees and flowers have lost their carnival hues of summer and autumn, the winter landscape has its own palette. To enjoy its subtle hues, you need to train your eyes to see them. Snow helps sharpen the definition of colors—greens appear greener, reds redder. Do you find this to be true with other colors as well?

    How many different shades of green, gray, and brown can you find? Look for the pewter-colored bark of the beech tree and the red twigs of the red maple. The deep red of sumac berries (see Chapter Note 4) and the antique gold of meadow grass contrast exquisitely with the paper white bark of the gray birch. Look for the pale yellow of the winter sun reflected at sunset. What colors are present in a winter sunrise?

    Make a chart in your field journal to display the colors of winter and the sources of those colors. Use the paint chips found in the paint sections of hardware stores to help sharpen your color sense. Explore as many different habitats as you can. Visit a winter meadow with or without snow cover, a woodland, a beach, a salt marsh, a dune system, a park, and of course, your own backyard and the street where you live.

    Be sure to include birds in your survey. The bright red cardinals and blue jays brighten even the most dreary winter day. The black and white of downy and hairy woodpeckers are a sharp contrast to the subdued world, and the vivid red head markings of the males add a note of cheer. What other colors do birds bring to your neighborhood? What plants or animals provide the most color? (See Chapter Note 5 for clues on finding color during the “drab” season.)

    Winter’s Voices. Snow affects the way sounds travel. Without looking out the window, you can tell when there has been an accumulation of snow during the night because the ordinary sounds of the outdoors are muffled.

    After a fresh snowfall, bundle up and go for a walk. Listen for the subtle winter sounds. Do you hear the moan of the wind in the pines, its gentle murmur in the hemlocks, the rattle of leaves still dangling on oak trees, the groan and creak of a pair of tree trunks rubbing together? Listen for the blue jay’s raucous call and the cheery song of the chickadees. In late afternoon you may hear the whinny of a screech owl or the “Who cook for me?” question posed by the barred owl. Listen to the sound of your own breathing and the crunch of your footsteps on the snow.

    Keep a record of the sounds you hear in your field journal. Record the location, time of day, and the date of your observations. Repeat the activity on another day when there is little or no snow on the ground and note the differences.

    “The Days Lengthen, the Cold Strengthens.” You can find out if there is any truth to this old saying by hanging an outdoor thermometer where it can be read easily. Record the temperature through the months of January, February, and March. At the same time, record the number of daylight hours for each day that you have a temperature reading. What relationship do you find between the temperature and the number of daylight hours?

    RELATIONSHIP BETWEEN TEMPERATURE

    AND THE NUMBER OF DAYLIGHT HOURS
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    How Cold Does It Feel? The presence of wind makes the outside temperature seem much colder. This phenomenon is called the “windchill factor.” To determine the windchill, you need a cold, windy day, one or two outdoor thermometers, and a hand-held wind speed indicator, which you can buy at a marine shop for less than $10. How does the wind speed change when you hold the indicator at ground level and then over your head? Use a thermometer to find out the temperature of the air in both of these places. With the help of the accompanying windchill factor table, how has the wind changed the temperature?

    Determine the windchill temperature in an open field and in a wooded area. Write an explanation of your discoveries in your field notebook.

    How does the presence of a building change the windchill factor? On what side of the building is it the coldest? The warmest? How do the findings relate to the direction from which the wind is blowing? How do you explain the difference?

    THE WINDCHILL FACTOR
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    Lunar Month Names. Several American Indian tribes named lunar months (twenty-nine days, twelve hours, forty-four minutes, and three seconds), or moons, for events occurring in the natural world. December was known as the Cold Moon. It signaled the onset of winter, with its short, cold days and long, dark nights. January was called the Wolf Moon, because the cries of hungry wolves could be heard in the winter night. February was dubbed the Snow Moon, as angry winds pushed the falling snow into deep drifts. March, which marks the end of winter and the beginning of spring, was named Worm Moon, as earthworms frequently made their appearance during this month of melting snow and mud. What name would you give to each month?

    CHAPTER NOTES

    1. The winter solstice is that time when the sun ceases its southerly journey and remains still for a period of time. We refer to this solar event as the “shortest day,” but in reality it continues for several days. The rate of change in the number of daylight hours varies according to the time of the year. The rate is highest about September 22 and March 22 and lowest about December 22 and June 22.

    2. Winter lasts eighty-nine days, give or take some hours and minutes.

    3. During the winter, the sun rises in a southeasterly direction and sets in a southwesterly direction. Throughout the winter months you will notice that at sunrise the sun appears to move progressively toward the east and at sunset toward the west.

    4. Staghorn sumac is a straggle shrub that generally grows between 4 and 15 feet tall, although it may reach a height of 30 feet or more. Its name comes from the resemblance of its branches to deer antlers. The deep red berries that make up the upright cone-shaped fruit clusters are valuable food for many songbirds, grouse, pheasant, and mourning doves. The twigs and branches also nourish white-tailed deer and cottontail rabbits.

    5. Here are some sources of winter colors to get you started:

    WINTER COLORS
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