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 Introduction

For every thousand people who have wondered why ice floats and why glass is clear, whether your hair can turn gray overnight and why your nose runs, or why dogs bark and why cats purr, at least one seems to have taken pen or keyboard in hand to write to the science Q&A column of The New York Times. That means a huge backlog of unanswered mail, spilling out of boxes in a surprisingly small and cluttered office that houses “Science Times,” the weekly section that first appeared in 1978. Since 1988, those boxes have been on, under and around my desk.

Many of these inquirers are asking questions that have already been answered in the column; some are asking questions that may never have been asked of anyone or that would require a lifetime of research to answer. To these wonderful and persistent people, this book is dedicated, and also to every school class practicing the business letter by writing to The Times, and to every parent who has helped a five-year-old scrawl a question in crayon. The unquenchable human curiosity about why things are as they are is, after all, the driving force behind all science.

The Times has one great advantage over most of the curious: the experts, both those who know a lot about a little and those who seem to know a lot about almost everything, will actually answer phone calls from Times reporters and columnists. (My late father always said a journalist doesn’t have to know anything, he, or in this case she, just has to know whom to ask.) My thanks for the generosity of all those experts who have taken the time to respond with fascinating explanations of why and how and whether, and sometimes with equally fascinating explanations of why nobody knows.

The search for definitive answers to all questions will continue to elude both the general public and its most specialized scientists. For example, The Times has printed at least three different answers to the question why spiders don’t stick to their webs, and the answer is still uncertain, at last attempt.

But here is a compendium of some of the latest best guesses by some of America’s true experts, interspersed with the graceful and witty illustrations of Victoria Roberts, which have added so much to the popularity of the Q & A column over the past few years. The experts are identified at the back of the book, most of them with their title and affiliation at the time the question arose.

What do people want to know about? Though they come from many places, many of these questions reflect a sidewalk-bound New Yorker’s suspicion of the natural world, perhaps masking an ignorance and awe that come from seeing it mainly in Central Park and on the Discovery Channel.

One subject of universal interest is animals, of all sorts, which are discussed in chapters called “A Modern Bestiary,” “Domestic Animals, Pets—and Cats” and “Insects, Bugs and Creepy-Crawlies.” Bird queries are voluminous. A reader’s complaint that the column too often discussed birds was met with a reasonable response from the then Science and Health editor, Nicholas Wade: Maybe it is just that birds are the only wild animals many urban dwellers encounter.

After animals, there must follow vegetables: vegetation both edible and inedible. The comedian Dick Gregory’s abstemious philosophy to the contrary, eating is not just a bad habit for most people, it is a continuing fascination, even obsession. Questions about the foods and nutrients and potential poisons one might ingest, and especially those one’s children might eat, are ubiquitous. People are afraid of not getting enough, of getting too much, even of being poisoned (sometimes with some justification) by the foods and vitamins they consume. And where did these allegedly edible things come from in the first place? Some answers are in the chapter “Watch What You Put in Your Mouth.”

Urbanites do still see a few growing things outside supermarkets, thanks to the street trees that grow in Brooklyn and our generous botanical gardens in Brooklyn and the Bronx. And there is a remarkable stand of hot-pink potted oleanders outside a long-established eating place in Manhattan; I have often wondered if the proprietors know how poisonous they are. Check out some other suspect greenery in “It’s a Jungle Out There: Plants.”

After the animal and vegetable categories, we inevitably come to minerals, the material world: elements, chemicals, the very soil we walk on, in short, “The Earth Below.” Then, looking up from the mud to the sky, we must do something about “The Sky Above: Weather Report,” then regard “Heavens! The View from Spaceship Earth,” then consider our own tentative missions off that ship, in a chapter called “Outward Bound: Space Travel for Beginners.”

Then there are the “Industrial Secrets” that industry is surprisingly eager to share with the public: Du Pont’s Better Things for Better Living Through Chemistry is just the tip of the iceberg. Speaking of icebergs, don’t forget “By the Sea.”

But let’s face it, what really holds people’s attention is their own earthbound bodies, in sickness and in health, from fingernails to hiccups. For details, see “Sound Bodies and Unsound Bodies.”

It was the ancient Greek philosopher Protagoras who first said that “Man Is the Measure of All Things.” The foot may no longer be Henry VIII’s shoe size, but humankind is still trying to lay a yardstick, or a meter bar, on everything from mountains to the ingredients in a recipe.

And finally, “True Lies” are things your grandmother told you, “facts” your neighbors know for certain, folk wisdom from the old country and brand-new urban legends. Believe it or not, some of them turn out to contain at least a grain of truth when held up to scientific scrutiny. Centuries of weather observations by outdoor people living in hunting and agricultural societies were bound to offer some empirical knowledge. On the other hand, your cactus from Ikea is probably not full of tarantulas, and your house plants will not completely suffocate you in the night.

So after surviving another night with your aspidistra, why not take your own pen in hand and send in your own question?

—C. CLAIBORNE RAY

Readers are invited to submit questions about science to Questions, Science Times, The New York Times, 229 West 43d Street, New York, NY 10036. Questions of general interest will be answered in this column, but requests for medical advice cannot be honored and unpublished letters cannot be answered individually.



[image: ]




[image: ]
 The Earth Below: The Material World

TRANSPARENCY

Q. Why is glass transparent? Or anything, for that matter?

A. The short answer is that light behaves like a wave of electromagnetic energy, and any material that can transmit the wave is transparent.

So why do some materials transmit the wave, while others absorb or reflect the light energy? The answer is more complex. It involves the state of the electrons in the material and the ways they are bound to the nuclei of the atoms, with resulting differences in the way they behave when an electromagnetic wave impinges on the material.

[image: ]

If the electrons cannot absorb any energy, then the wave is passed through unmolested, and the material is transparent. If they can rob the wave of any energy, then it is dimmed, obscured or absorbed, and the material is more or less opaque. Some materials, like polished metal, can absorb and reemit energy, so they are reflective.

Clear glass and most pure crystals can neither reflect nor absorb much light energy, so most of it passes through, though the waves are slowed down dramatically, and if the light enters at an angle, it emerges bent.

Until this century, it was not known why a diamond is transparent while a piece of coal is not. They are formed of the same carbon atoms with the same electrons. Now scientists know that the optical wavelengths of light do not have quite enough energy to reach the threshold of excitation for the more tightly bound electrons in a diamond, so light passes through.

SILVER TARNISH

Q. What makes silver tarnish? Is tarnish the same thing as rust?

A. Silver does not oxidize, or rust, on exposure to air. In fact, compared with most other elements, it is not particularly reactive. It does, however, react with sulfur or sulfur compounds, like hydrogen sulfide in the air, forming tarnish, a compound that is chiefly silver sulfide.

Silver sulfide, Ag2S, also called argentous sulfide, is 87.06 percent silver and 12.94 percent sulfur. It is a grayish-black heavy powder that is completely insoluble in water. It occurs in nature as argentite, an important ore of silver.

[image: ]

Silver is also tarnished by many sulfur-containing organic compounds, including proteins like albumin, or egg white, which is why eggs tarnish silver spoons so readily. Another threat to the family silverware is posed by common rubber bands, which are vulcanized with sulfur compounds. Low-grade cardboard may also emit tarnishing fumes.

Common silver polishes remove tarnish with elbow grease and a mild abrasive, along with a thin layer of the silver.

Tarnish may be removed chemically by heating the article in a dilute solution of sodium chloride (table salt) and sodium hydrogen carbonate (baking soda), or by placing the item in contact with a more active metal, like aluminum, which reacts with the sulfur and eventually leaves the silver clean; this may be done with a wad of aluminum foil in a dishpan of soapy water.

LIBERTY’S COMPLEXION

Q. Is the green stuff that covers the Statue of Liberty harmful?

A. On the contrary, it is a thin waterproof protective layer, called a patina, that forms when copper is exposed to air. One of the challenges in the 1986 restoration of the Statue of Liberty was maintaining it.

Copper and copper-rich alloys used for roofs or statues oxidize slowly to yield an insoluble mixture of hydroxo-carbonate and hydroxo-sulfate Cu(II) salts, that is, salts containing either hydrogen, oxygen and carbon or hydrogen, oxygen and sulfur. The (II) refers to one of the valence states, or arrangements of electrons, possible for copper.

Thanks to the patina, the Statue of Liberty’s skin, a tenth of an inch thick, had eroded only 5 percent in its first one hundred years. Restorers replaced about 1 percent of the exterior copper, aging it chemically to match the existing patina and speed up oxidization.

Scientists from AT&T’s Bell Laboratories in Murray Hill, New Jersey, called in as skin-care consultants, sprayed on corroded copper particles from a dismantled Bell building’s roof that matched and adhered to the statue’s surface. They were expected to breed enough new patina to cover the streaks. The streaks are still a problem. The current thinking is that they may be a water-loving fungus or mold, but the statue’s guardians are not sure why more water would collect where the streaks form than at other places.

VOLCANO DATING

Q. How do we know when ancient volcanic eruptions occurred?

A. There are several ways to approximate an eruption date. Historical excavations can reveal when a known settlement was covered by lava. For prehistorical eruptions, some large ones near polar regions left a layer of ash trapped in the polar ice, and oxygen isotopes can be used to tell when the ice solidified around it.

However, dating charred wood or any kind of vegetation from close to the eruption site is the most common method. Carbon dating relies on the rate of radioactive decay of one carbon isotope, carbon 14. It is used for eruptions that took place in the last forty thousand years, but more than two hundred years ago.

Living things take on carbon from the carbon dioxide in the atmosphere, and when they die, they cannot take on any more. It is assumed that the percentage of carbon in the atmosphere has remained constant and that the radioactivity of carbon 14 has decayed at a constant rate, approximately by half in 5,700 years.

Charcoal from trees burned in an eruption is nearly pure carbon and so is ideal for tracing the minuscule amounts of carbon 14 present. Tree rings are not useful because it is hard to find a tree close to the site that did not burn, while ash and trees from farther out tend to wash away.

The dates are given in a range of plus or minus one hundred years, but it is sometimes possible to determine a more exact date. For example, the eruption at Sunset Crater, Arizona, has been placed at 1066 A.D.

Carbon dating put the year around 1065, and Indians’ oral historical records helped place the event in 1066. Pottery that showed an eclipse of the sun in conjunction with an eruption helped confirm that date.

RED CLAY

Q. What makes red clay red?

A. The famous soil found in Georgia, South Carolina and elsewhere in the southern Piedmont region is mainly a grayish-white clay called kaolin colored by a small amount of iron oxides.

It doesn’t take a lot of red paint to paint a barn red, and it doesn’t take a lot of these iron oxides to color the soil red. The oxides can be magnetically separated or chemically reduced in the laboratory, leaving a light-colored residue.

The Piedmont clays were mostly formed in place, not washed there from somewhere else by ancient seas or rivers. The oxides, which are very finely divided particles, come from iron-bearing minerals in deposits of solid crystalline igneous or metamorphic rocks. These minerals spend thousands and thousands of years under rainfall in well-drained conditions that promote oxidation.

The color is tenacious in clothes, possibly because the particles are so fine and dusty. Soaps emulsify oils, and this is not an oily dirt at all.

In many parts of the South, many of the nutrients have been leached out of the clay by millennia of rain, but the warm, well-watered red-clay regions are actually fairly green, and the clays will support grass, trees and shrubs. Some of the soils are extensively eroded, so that the red clay subsoil is much closer to the surface and the topsoil is thin or missing.

NEW OIL

Q. Is crude oil still being created in the earth?

A. Yes, new oil is being naturally cracked, or distilled, inside the basins of earth this very minute, petroleum geologists believe.

It is believed that petroleum is created when deposits of incompletely oxidated plant and animal sediment are subjected to great heat and pressure from overlying sediments, causing partial distillation. Such deposits and sediments collect in ocean basins today, replicating the conditions under which oil was formed in the past. Once oil is formed, it migrates, sometimes long distances, and may form pools that are accessible to drillers.

One great example is the Gulf of California, where new diesel oil is being made today. Geologists also list places like the Gulf of Mexico, the Persian Gulf, the Orinoco Delta and the Caspian Sea as oil incubators.

The processes of oil formation are no different from what happened a million or a hundred million years ago, and the clock is still moving with geological slowness. In order to make all the supply we have found it would take about twenty-seven million years. A lot has been made in the last million years, a short time for a geologist, but a long time for would-be users.

OZONE, GOOD AND BAD

Q. Why do I hear about ozone pollution in the cities when dwindling ozone is considered a threat?

A. These are two very different and basically unrelated problems. Down here, it is dangerous to health, but in the upper atmosphere it is protective of health.

Ozone, or O3, is a gaseous molecular form of oxygen with a distinctive odor. It is a powerful oxidizer and is used commercially as a bleaching agent.

In the upper atmosphere, ozone plays a vital role in absorbing dangerous radiation from the sun, primarily ultraviolet radiation.

If that ozone layer is thinned too much, it allows more of the dangerous rays to reach the ground, where they can cause not just sunburn but skin cancer. In the upper atmosphere, some of the chemicals that have been used in refrigeration are destroying ozone by reacting with it, and there may be other causes for the variable depletion that has appeared in the polar ozone layer.

Unrelated to that problem, ozone is also produced at ground level by various chemical and electrical processes. Even computer laser printers have ozone filters to protect people from the ozone they produce, and it is ozone that causes the funny smell after a short circuit makes sparks.

Breathing ozone is dangerous to health because it is a strongly reactive chemical and can damage sensitive tissues, like the lungs.

GLACIER ICE

Q. Is glacier ice purer than regular ice?

A. Yes, and it is not surprising that some entrepreneurs have marketed it commercially for drinks.

There are several scientific and esthetic reasons for the superiority of glacier ice.

First, the ice in glaciers is relatively pure water because after thousands of years of compression of the tiny snow grains laid down in ancient times, all the impurities have moved to the boundaries of the grains and been flushed out. The final ice, especially if it comes from a single crystal, is much purer than the original precipitation, almost like triple-distilled water.

From an esthetic point of view, a glacier has crystals in it as large as or larger than refrigerator ice cubes. In a single crystal, all the molecules are lined up, while a regular ice cube is many long thin crystals. As a result, light refracted through a cube of glacier ice is much more beautiful than the cloudy light play of refrigerator ice.

There may also be sound effects with glacier ice. When the snow was deposited in the pack, a lot of air was buried with it, and over time, the air is compressed into little bubbles surrounded by ice. A thousand meters deep, the air is under fairly high pressure, but when the bubbles are freed by melting, the air pops out with a pleasing crackle, creating a sparkling drink without adding carbon dioxide.

EARTH AS BILLIARD BALL

Q. Is the earth really proportionately as smooth as a billiard ball?

A. On average, certainly yes. The earth is more than 12,000 kilometers in diameter. Mount Everest is less than 10 kilometers high, and the profoundest depths of the ocean are around 11 kilometers. Thus, the most extreme variations in the earth’s surface are roughly on a scale of one part in a thousand, and an Everest is very rare. The equivalent bump on a 2¼-inch billiard ball would be about two-thousandths of an inch, so most parts of the earth are a lot smoother.

But smoothness is one thing and roundness is another. The earth is flattened from top to bottom, so it is an ellipsoid, not a sphere. The deviation between an equatorial radius and a polar radius is about 20 kilometers, and so no one would want to play billiards with a ball shaped like the earth.

DROPPING A PENNY

Q. What would happen if you dropped a penny from the top of the Empire State Building? Would it make a difference if the penny fell flat or on edge?

A. If the coin fell straight down on edge and did not catch on the many overhangs and projections of a building of that era, it could build up its velocity to 150 miles an hour. If the penny fell flat, the drag of the air through which it fell would be much higher and the speed would be about 30 miles an hour by the time it reached the ground. The velocity is more likely to be in that range because of the likelihood of tumbling.

By way of comparison, a bullet fired from a pistol might reach a speed of 600 miles an hour, but the penny would still be a dangerous projectile.

According to the laws of physics, an object accelerates when it is dropped, starting at zero velocity. As the speed through the air increases, the resistance also increases, until the resistance is equal to the force of gravity pulling the object down, as measured by weight. That is what is meant by an object’s terminal velocity.

Whether the penny fell flat or on edge, it would certainly have reached terminal velocity by the time it reached the ground. The big uncertainty is how it would fall. It would not make much difference how you held it when you dropped it, because an object falling that far tends to be unstable. Any little disturbance will get it out of position so it wobbles back and forth, which increases the resistance.

DUSTBUSTERS

Q. Where does dust come from and why does it reappear so soon after we dust?

A. Terrestrial dust is mostly tiny fragments abraded from larger things; some of it may be even smaller things aggregating together to form motes of dust.
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The larger things that turn to dust can be almost anything in the world, from shoes (one study found fragments of shoe leather to be a significant part of the dust in Grand Central Station) to ships to sealing wax, not to mention cabbages (fragments of dried vegetable matter) and kings (especially if cremated).

Ordinary flying dirt in industry is tiny bits of any substance being worked on. In drilling, for example, you would get the dust of whatever was being drilled. The motes in the light beam of a movie projector might be bits of soil carried into the theater on shoes.

Wind-driven dust composed of fragments of stone and clay is so powerful that over the millennia it has cut fantastically shaped canyons and pillars in the badlands of the American West.

Drought created the Dust Bowl with its penetrating clouds of dry plowed soil; the fires of ancient Plains Indians probably added to the dust in teepees; soot from unburned automobile fuel plagues city apartments.

Dust knows no borders, and dust from volcanic ash lingers in the upper atmosphere to produce brilliant sunsets thousands of miles away from the eruption.

On earth, dust is mostly big stuff being broken down. That is also true of moon dust, where the outer layer of the moon was apparently pulverized by chunks of rock hitting it from space.

There is also a lot of dust in space, and one of the big questions of astronomy is “What is space dust made of?” It only absorbs light, so it is very hard to study, but it is believed to be mostly small stuff, individual atoms and molecules, getting together.

As for why dusting seems worse than futile, one reason is that a dust cloth may simply stir up dust temporarily while the friction simultaneously creates a static electric charge. Charged particles of dust are attracted to surfaces with the opposite charge.

An antistatic spray may help control dust by providing a very thin layer of insulation between the opposite charges.

SLIPPERY ICE

Q. Why is ice slippery?

A. One simple reason is that pressure and friction from shoes or skates can melt a very thin layer at the top of snow or ice, forming a watery lubricant between ice and skate (good) or ice and shoe (bad). Skis also glide on a layer of water.

The process by which ice melts under pressure and almost immediately freezes again when the pressure is off is called regelatlon.

CAVERNOUS CAVES

Q. What is the deepest below the surface people have gone in a cave? What is the longest passageway system known?

A. The deepest cave found up to 1992 is in France, the Reseau Jean Bernard. Its total depth, not just the length of its shaft, is 5,256 feet, almost a mile straight down.

The longest system of passageways in the world is the Mammoth Cave system in Kentucky. The numbers change with new exploration, but as of June 1991, the sum of all known passages was 340 miles.

The deepest cave known in the United States is a new discovery, Lechuguilla Cave, in Carlsbad Caverns National Park, New Mexico. Its depth is 1,565 feet.

A large part of the United States is underlain by cavernous limestone aquifers. The Mammoth Cave National Park system was basically formed by the solution of limestone. As water falls on the surface of the earth, it mixes with organic matter and forms a weak solution of carbonic acid, like weak Coca-Cola.

Given sufficient time, perhaps millions of years, the solution feeds into the cavities of the limestone and gradually creates a cave, a little like tooth decay.

Amateur exploration of caves is an important source of knowledge about them and can be safe if undertaken by properly trained and supervised people. For example, from the standpoint of structural stability, caves are relatively much safer than mines.

A PLANE ABOVE EARTH

Q. Why doesn’t a plane flying east to west, against the rotation of the earth, move faster relative to the ground below than a plane flying in the other direction?

A. The earth spins under a plane as it travels, at 15 degrees per hour. The air mass that supports the plane as it travels is rotating along with the earth, under its gravitational pull and at the same speed, and therefore the earth’s rotation does not have any effect on when the plane arrives.

REAL PEARLS

Q. I have been told that you can tell real pearls from imitation ones by rubbing them on your teeth. Does it work?

A. Yes. Natural pearls and cultured pearls feel slightly rough or gritty when brushed lightly on the front teeth, while imitation pearls are glassy-smooth (or plastic-smooth) to the bite. The tooth test does not work as well if the teeth are capped, however, as their sensation is somewhat deadened.

Natural pearls and cultured pearls are both made by irritated mollusks, which coat grains of sand or beads inside their shells with layers of nacre secreted by folds of special tissue. Nacre is mostly aragonite, a form of calcium carbonate that forms hard lustrous crystals, and these fine crystals are responsible for the grit.

All mollusks can secrete nacre, but oysters do the best job of making pearls. The best imitation pearls are made by dipping beads in a soup of finely ground fish scales and glue and drying and polishing them. The surface resembles the luster of pearls but is not gritty.

SKYSCRAPERS

Q. How long will skyscrapers last?

A. If they are properly maintained, they will last forever, structural engineers believe.

After proper design, the key is the integrity of the materials. Steel or concrete can be damaged by things like acid rain, but if damaged material is replaced, the building will survive.

If a structure like the World Trade Center were abandoned and not maintained at all, the first thing to go would probably be the curtain wall, the skin of the building. As it was weathered by rain, pieces would probably start to fall off. However, it would probably take twenty-five to fifty years for the core to be affected.

Massive buildings of masonry may have a longer lease on life than those with a glass skin, but advances in sealants and other materials and techniques mean modern buildings may have more staying power.

Except for disaster damage from things like earthquakes, bombs and fires, the reason buildings come down is often economic, because there is no money for maintenance or because the real estate is too valuable for the structure that is on it. In a throw-away economy, we throw away buildings, too.

DUST OF AGES

Q. Why do the structures of ancient civilizations sink so far below the surface?

A. Although archeologists tend to uncover things, that is not necessarily because ruins have sunk beneath the surface. Instead they are usually covered over with newer buildings or natural deposits of sand and debris. There are exceptions; for example, in Mexico City, the Aztecs built temples on a lake bed, where they did sink. Modern buildings sink there for the same reason. But in the Maya area, the buildings on bedrock are right there where they always were.

The remains of ancient settlements like Ur in southern Iraq may have mounds that cover many hundreds of acres, 70 feet or more above the original ground level. Successive human civilizations were built on top, and then the cities were abandoned long enough to be covered over with dirt, debris and sand.

Another factor is the use of mud bricks in the construction of ancient settlements in the Middle East. Such construction is fairly durable as long as it receives occasional maintenance and is protected from rain, but when it is abandoned, often with the removal of its valuable timbers, it eventually settles into a mound of earth, forming permanent hills called tells.

A tell may eventually become a town site once again, and thus successive layers of history may build up like a layer cake.

The successive rebuildings of ancient cities is like what might happen if the South Bronx were leveled by bulldozers and new buildings were built on top of a 10-foot layer of rubble. The basements and foundations might still be there for future archeologists to study.
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 The Sky Above: Weather Report

TORNADOES AND TRAILER PARKS

Q. Do tornadoes ever strike big cities, or are they really attracted to trailer parks? And what causes dust devils?

A. Meteorologists joke about building trailer parks to attract tornadoes, and there is more than a grain of truth in the jest, because trailer parks tend to occupy the kind of terrain that allows tornadoes to develop.

About 80 to 90 percent of the time, tornadoes are the offspring of a thunderstorm that is rotating, spinning about a vertical axis. For that to occur, generally speaking, the storm must move over a wide, open area to get the wind circulation that would permit a tornado to form.

Tornadoes rarely strike large metropolitan areas, though in this century large ones hit Wichita Falls, Texas, in 1979, Topeka, Kansas, in 1966 and Worcester, Massachusetts, in 1953. They have not struck cities on the scale of Chicago, New York, St. Louis or Dallas.

Tornadoes formed outside the area have a better chance of making it to an urban environment. In fact, the Wichita Falls, Topeka and Worcester tornadoes formed outside the city and reached maximum intensity as they came to the city.

In the more urbanized areas, winds are altered by urban topography. When you look at the city environment, it is not surprising that winds would become so contorted by buildings and large structures that the obstacles would interfere with the structure of the tornado and weaken or dissipate it.

The probability of any particular area of ground’s being struck by a tornado is phenomenally small, so the chances of any specific urban area’s being hit are just minuscule.

A mini-tornado or dust devil in the canyons of a city is the second cousin once removed of the tornado. It may be caused by air flowing around a building, especially when it is breezy. The downwind side of a building is an area of low pressure, the same thing that causes an airplane to be lifted, but in this case the system is vertical, not horizontal, and picks up dust, leaves or other debris.

The building acts as an airfoil, an impedance to wind, splitting the stream of air. On the leeward, downwind side, the pressure is lower because the streams of air have to go a longer path around the building before meeting. On the windward side, the pressure is higher, as air is forced against that side of the building.

These very small whirls depend on the shape of the building, wind strength and the configuration of doors, because the pressure may be slightly different inside a building. That is also why doors may be hard to open in a high wind.

MOON RINGS

Q. What does it mean when there is a ring around the moon?

A. Rain or snow is coming soon. The old folk rhyme is accurate, because high clouds typically streak out ahead of a fall or winter storm.

This veil of wispy cirrus clouds, about 20,000 feet up, is mostly ice crystals that act like tiny prisms in the sky. They

THUNDER SNOW







FREEZE-DRIED AIR





POLAR CHILL






HURRICANE SEASON






BALL LIGHTNING







DOUBLE RAINBOWS









HAILSTONES












WEATHER VANES





NORTHEASTERS







OEBPS/images/Ray_9780307813527_epub_L09_r1.jpg
Ehe New ork Eimes





OEBPS/images/Ray_9780307813527_epub_L03_r1.jpg
Y





OEBPS/images/Ray_9780307813527_epub_L02_r1.jpg









OEBPS/images/Ray_9780307813527_epub_004_r1.jpg





OEBPS/images/Ray_9780307813527_epub_003_r1.jpg





OEBPS/images/Ray_9780307813527_epub_002_r1.jpg





OEBPS/images/Ray_9780307813527_epub_tp_r1.jpg
Science
Questions &
$ Answers

By C. Clatborne Ray

AR —






OEBPS/images/Ray_9780307813527_epub_001_r1.jpg
Hard Science
Made Easy






OEBPS/images/Ray_9780307813527_epub_L10_r1.jpg





OEBPS/images/Ray_9780307813527_epub_cvi_r1.jpg
ANCHOR BOOKS

The New York Times
Book of Science
Questions & Answers

C. Claiborne Ray
Drawings by Victoria Roberts





OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





