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INTRODUCTION

All right, class, that’s the bell. Everyone please find your seats and quiet down.

I’m Professor Jennings, and I’ll be teaching today’s class on maps and geography. You could probably tell I’m the teacher because I’m a lot taller than you, and I have a big desk with a nameplate that says PROFESSOR JENNINGS. Also I’m wearing a graduation hat and gown and holding a globe, and I have a huge head crammed full of knowledge. Junior Geniuses: I’m here to share some of that knowledge with you.

But let me remind you that being a Junior Genius has nothing to do with the size of your noggin or the thickness of your glasses or even the grades on your report card. It’s a state of mind. Junior Geniuses are interested in the world around them and excited to learn all they can about it—especially the cool, weird stuff. As the Junior Genius motto reminds us: Semper quaerens. That’s Latin for “Always curious.”

Please rise, put your right index finger to your temple, and face this drawing of Albert Einstein. We will now say the Junior Genius Pledge.

[image: Albert Einstein with wavy hair, a mustache, and a tie, surrounded by leafy branches.]

With all my fellow Junior Geniuses, I solemnly pledge to quest after questions, to angle for answers, to seek out, and to soak up. I will hunger and thirst for knowledge my whole life through, and I dedicate my discoveries to all humankind, with trivia not for just us but for all.

Very good. You may be seated!






[image: Earth surrounded by stars, a planet with rings, the moon, and the sun.]


FIRST PERIOD The Earth from Space


“Geography” comes from the Greek word for “description of the Earth.” “Geo-” means “Earth,” like in “geology.” The “-graphy” part means “to write,” like in “graphic” or “biography.” So geographers study and describe the Earth.

This is the Earth. It is our home, unless any of you are aliens who have secretly invaded our planet for your own purposes. If so, please see me after class.

[image: Earth, showing continents in an abstract style.]

You might have heard or read that Columbus proved the Earth was round in 1492, when he sailed from Spain to the Caribbean. This is not even close to true! By Columbus’s time, scientists had known the Earth was round for almost two thousand years.


The Shape the World Is In

The earliest Greek thinkers disagreed about the shape of the Earth. Thales thought it was a round, flat disk floating in water, like a pancake that’s fallen overboard at sea.

[image: A flat version of Earth and another flat version of Earth floating on water.]

Anaximander thought the Earth was a cylinder, while Anaximenes (no relation) believed it was a flat rectangle floating on compressed air.

[image: A drawing of a cynlindrical structure and a natural landscape with mountains, trees, and clouds on a rectangle with lines representing air underneath it.]

But by 500 BC or so, most people agreed with the philosophers Pythagoras and Aristotle: The Earth was round, like a ball. There was good evidence for this.

If you really want to celebrate the discovery of round Earth, don’t celebrate Columbus Day on October 12—celebrate Eratosthenes (“air-uh-TOSS-thuh-neez”) Day on June 21! Eratosthenes was the Greek who invented the word “geography” and a very smart guy—in fact, he was the head librarian at the ancient world’s largest library, in Alexandria. Around 240 BC, Eratosthenes devised a very clever experiment to measure the Earth. In late June, on the longest day of the year, he had two sticks placed straight in the ground in two different cities, five hundred miles apart, and measured their shadows. The shadows were different lengths, which meant the sticks weren’t parallel—the Earth was round after all!

What’s more, Eratosthenes could use the length of the shadow to calculate the size of the entire Earth, without ever leaving Egypt. His measurement was about 24,600 miles, and today we know that the Earth actually measures 24,902 miles around at the equator. Eratosthenes was off by just a few hundred miles!

[image: A bearded Eratosthenes holding a round object with two cylindrical shapes crossed over it.]

[image: Three ships sailing toward a small island with a palm tree, where one ship has arrived and says, "We made it!"]





The Accidental Tourist

Columbus, however, didn’t get the memo. For his 1492 voyage, he relied on the map work of Egyptian scientist Ptolemy (the P is silent, luckily, or his name would be a pterrible ptongue ptwister). Ptolemy’s math led him to believe that Europe and Asia were quite a bit wider than they actually are, so Columbus thought he could circle the Earth in just 16,000 miles! The world’s best navigators at the time were the Portuguese, and they knew this was crazy talk. Their own guess was close to Eratosthenes’s: about 26,000 miles. Columbus set off anyway, sure that he could get all the way to China and India in a matter of weeks. Luckily, there was a big unknown continent in the way (Spoiler! It was North America!) or he would have been lost at sea forever. India was four times farther away than he thought, and he would have run out of supplies months before arriving.

[image: A cartoon map with fragmented landmasses, some with sad faces, and a speech bubble saying, "We’re over here!"]





Doing Their Level Best

Despite all the geographical evidence, there are people who still believe that the Earth is flat. The largest organization for these unscientific souls is the Flat Earth Society, founded by a British sign painter in 1956, the year before the space age began.

The Earth proposed by this group is a big, flat disk like Thales suggested, with the North Pole in the center. Antarctica is a big wall of ice around the edge, which luckily keeps the oceans from leaking off!

[image: An image of the Earth as flat, with the North Pole in the center and a wall of melting ice around the edge.]

The society’s membership peaked at about two thousand in the 1970s, but today it’s down to a few hundred true believers. Of course, it’s a lot harder to believe in a flat Earth now that spaceships and satellites are orbiting the Earth and sending back pictures all the time. During the 1950s, the society’s founder was given one of the first photos of a round Earth taken from space. “It is easy to see how such a picture could fool the untrained eye,” he calmly replied.





Let’s Not Wait; It’s a Really Long Line

The grid of north–south and east–west lines that you see on maps is used to mark latitude and longitude. (IMPORTANT NOTE: These lines are imaginary! You will not see them by looking out the window of an airplane!) Latitude is a measurement of how far north or south you are, while longitude measures east and west.


Official Junior Genius Way to Remember Which Is Which

“Latitude” lines go from side to side, like the rungs of a “ladder.” “Longitude” lines travel from the North to South Poles—a really “long” way.

[image: A globe with continents and intersecting lines representing latitude and longitude.]



If you were to stand at one of the poles, it would take the Earth’s rotation a full day to turn you in a circle—in other words, you’d be moving veeeeery slowly. But at the equator, the surface of the Earth rotates a lot faster. Standing “still” at the equator, you’re actually moving at 1,037 miles per hour, faster than the speed of sound!


Math Homework

If you have an atlas (or GPS device) and a calculator with a cosine key, you can find out how fast you’re spinning right now! Find your latitude in degrees, enter it into your calculator, and hit the COS button. Then multiply this answer by 1,037 miles per hour. Presto! That speed is your current velocity! Wow, you’re getting a pretty good workout.




Pop Quiz!

What country’s name actually means “equator” in its native language?

[image: Geometric shapes in a sequence representing specific letters that when deciphered spells out ECUADOR.]






Do You Come From a Land Down Under?

South of the equator is the Southern Hemisphere. Of course, no one in the Southern Hemisphere ever “falls off” the Earth—gravity keeps Australians and South Africans and Argentines firmly on the ground, just as it does for Americans and Europeans. But there are a few differences Down Under.

Because the Southern Hemisphere is tipped toward the sun while the Northern Hemisphere is tipped away from it, their seasons are reversed: In the Southern Hemisphere summer starts in December, and August is the depth of winter.

[image: Earth tilted on its axis, with a smiling Sun in the background.]

So an Australian Christmas doesn’t have sleigh rides and chestnuts roasting on an open fire—it’s more likely to involve a barbecue and a trip to the beach!

The moon is upside down in the Southern Hemisphere too: The Man in the Moon’s eyes are at the bottom, and a waning (shrinking) crescent looks like this.

[image: A person and a crescent moon upside down in the Southern Hemisphere compared to the Northern Hemisphere.]

One thing that’s not different in the Southern Hemisphere: going to the bathroom! It’s sometimes said that toilets flush counterclockwise in the Northern Hemisphere and clockwise in the Southern, but that’s not true. There is a force called the Coriolis effect that makes big things, like weather systems, rotate differently in the two hemispheres, but a toilet is just too small to be affected.





East Is East and West Is West

Latitude at sea is pretty easy. Since ancient times, sailors have known how to judge their latitude from the height of the sun at noon. All you need to know is the date.

Longitude, however, was a lot harder. Today, we’re used to having GPS devices in our cars and phones, so it’s hard for us to understand that, just 250 years ago, there was no invention on Earth that could tell you how far west or east you were at any given time! Mostly, sailors had to guess about longitude and hope for the best.

In 1717, a terrible shipwreck off the coast of England sank four ships and killed over fourteen hundred sailors, including the heroic British admiral of the fleet Sir Cloudesley Shovell.


Junior Genius Joviality!

The next time you have a substitute teacher, make sure to tell the sub your name is Sir Cloudesley Shovell!



Shovell’s fleet, it turned out, had run aground because they’d calculated their longitude wrong. As a result of the disaster, the British government offered a £20,000 prize (over a million dollars in today’s money!) to the first scientist who could solve the longitude problem. There were lots of theories. Galileo had tried to compute longitude by carefully studying the moons of Jupiter. Other scientists tried to do it by measuring the distance between the sun and the moon or looking for irregularities in the Earth’s magnetic field.

[image: A collection of hand-drawn mechanical parts and gears.]

The problem was finally solved with, of all things, a really good clock. Why a clock? Well, if you know what time the sun is supposed to set today back home in London, and you can tell what time the sun just set at your current location, then you know how far west or east of London you are. Unfortunately, good eighteenth-century clocks all used a swinging pendulum, which means they didn’t keep reliable time when a ship was bouncing around on a stormy sea. A clock maker named John Harrison solved this problem by inventing a clock that could keep accurate time on the waves, and he collected a hefty prize and died a very wealthy man.

[image: A man at sea holding a clock with a flag and clouds in the background.]


Extra Credit

Before an international conference decided that the “zero” line of longitude, the prime meridian, would run through Greenwich, England, many maps used a meridian through Paris. In 1994, the city of Paris marked that old meridian—which still shows up on some French maps, even though everyone uses Greenwich today—with a string of 135 bronze medallions set into the ground. Not to be outdone, the Greenwich observatory installed a green laser that projects the prime meridian into the London sky every night.






Zoning Out

In 1884, a Canadian engineer named Sandford Fleming proposed dividing the world into twenty-four standard time zones, more or less the system we have today. At the time, there was no such thing as “standard time” in most countries. Until the 1880s, the United States alone was divided into more than eight thousand time zones, with each town setting its own local time based on the position of the sun at noon. This worked fine until railroads started to cross the country, and at that point thousands of time zones made train schedules very confusing.

The delegates at the conference decided not to institute Fleming’s time zone system, leaving it up to individual countries. Over the next fifty years, pretty much the whole world adopted some kind of “standard time” based on Fleming’s system, giving us the time zone map we have today.

[image: A simplified world map showing continents, time zones, and the International Date Line, which appears east of East Asia and Australia.]

You probably already know that when it’s noon on Monday in Los Angeles, it’s three in the afternoon in New York City. This continues across the globe: It’s already eight o’clock at night in London (so maybe the prime meridian laser just turned on at Greenwich). It’s midnight in Moscow and 4 AM in China and western Australia—in other words, it’s already tomorrow! At some point in our eastward journey, we need to jump back from tomorrow to today. That jump happens at the international date line, the zigzaggy line up there through the Pacific. On the west side of that line, it’s 6 AM Tuesday. An inch to the right, on the east side, it’s 7 AM… but on Monday.

This may seem silly, but what’s the alternative? To have it be the same time (say, 8 AM Monday) all over the world, even if the sun is setting in Cairo and it’s pitch-black in Tokyo? I’m sure you can agree, Junior Geniuses, that this would be even sillier.


Blast from the Past

Because of time zones, it’s quite possible to take off in an airplane and land at your destination at an earlier time than you left! Sportscaster Bob Costas likes to tell the story of traveling with a 1970s basketball team called the Spirits of St. Louis. The Spirits’ colorful star, Marvin “Bad News” Barnes, took a look at his itinerary at the airport one day and saw that his flight was leaving Louisville at 8 PM and arriving in St. Louis at 7:56 PM due to the change from eastern to central time. “I ain’t getting on no time machine!” Barnes told Costas, and walked off to rent a car instead.






Summertime Blues

The idea for daylight saving time was first dreamed up by Benjamin Franklin in 1784, but Americans didn’t start setting their clocks forward every summer until World War I and World War II, when conserving daylight meant conserving precious fuel.

[image: Benjamin Franklin with long hair, sunglasses, and a collared shirt.]

[image: A clock with arrows indicating time changes, surrounded by seasonal symbols and text reading "Fall Back" and "Spring Forward".]

All that clock changing can cause confusion. Every autumn when clocks fall backward one hour, Amtrak trains find themselves an hour ahead of schedule midjourney, so they just stop at the next station and chill for an hour! An even weirder case happened in a Cary, North Carolina, hospital in 2007, as Laura Cirioli gave birth to twins one November night. Her son, Peter, was born first, at 1:32 AM. But then the clocks moved back one hour to end daylight saving, and her second twin, Allison, was born thirty-four minutes later, at 1:06 AM. So she’s technically twenty-six minutes older than her brother, who was born first!


Pop Quiz!

What’s the only state in the Lower 48 states that doesn’t observe daylight saving time?

[image: Geometric shapes in a sequence representing specific letters that when deciphered spells out ARIZONA. ]



[image: A simplified world map highlighting specific locations, including Indiana, Treriksrøysa, China, Nepal, and Kiribati and Samoa.]





The World’s Five Most Confusing Time-Zone Tangles


	
[image: A map outline of Nepal with the number 1 prominently displayed in the center.] NEPAL. Most of the Earth’s many time zones differ from Greenwich time by a certain whole number of hours: Brazil is three hours earlier, Ethiopia is five hours later. A few places are offset by a half-hour difference. But Nepal, in the Himalayas, is the only country with a fifteen-minute difference! That’s right: When it’s ten in India, it’s ten fifteen next door in Nepal! That’s because Nepal still uses its most sacred mountain, Gauri Sankar, as its own private meridian instead of adopting India’s standard time. Locals call the fifteen-minute gap “Nepali stretched time” and use it as an excuse to be a little late for appointments.

	
[image: A map outline of Kiribati and the number 2 prominently displayed in the center.] KIRIBATI. For its first fifteen years of independence, the Pacific island nation of Kiribati straddled both sides of the international date line, so it was always two different days at the same time in Kiribati! In 1995, it moved its remote eastern islands into the same time zone as its western half. Coincidentally—or not—this change makes eastern Kiribati the first nation on Earth to celebrate the New Year every year. This was a big tourist draw when the new millennium dawned on December 31, 1999!

	
[image: A rough map of the spot where Norway, Finland, and Russia meet, and the number 3 prominently displayed in the center.] TRERIKSRØYSA. There are about twenty places worldwide where three time zones meet at a single point. One of the weirdest is this spot on the border of Norway, Finland, and Russia. All three countries observe a different time zone, and Russia doesn’t have daylight saving time. This means that, in the winter, you can walk west across the border just a few inches and go back in time four hours! When Norway’s border guards come on duty at 8 AM, their Russian counterparts across the way are already breaking for lunch.

	
[image: A simple outline of the state of Indiana with the number 4 drawn inside.] INDIANA. Of all the fifty states, Indiana has always been the one where it’s hardest to answer the simple question “What time is it?” For half of the twentieth century, Indiana went back and forth on the question of daylight saving time. Often one town would set its clocks forward every spring, while the next town down the road wouldn’t. Also, some Indiana counties would jump back and forth between central and eastern time every so often. Travelers might have to change their watches six or seven times driving across the state. It was a mess! Today there are eighty Indiana counties in eastern time, but twelve others have stuck with central time.

	
[image: A map outline of China with the number 5 prominently displayed in the center.] CHINA. China is really big—the third-largest nation on Earth in area and over three thousand miles wide. You’d expect it to span five of the world’s conventional time zones. But the Chinese government, in a show of unity, has decreed since 1949 that the whole country, even though it’s bigger than the United States, should all observe the same time zone: Beijing time. In other words, when it’s 6:30 AM in Afghanistan, you could step across the border into western China and find that, even though the sun is just rising, it’s technically ten o’clock already! You’re late for work! As you might guess, many farms and communities just go by the sun and ignore the time Beijing tells them that it is.




Snow Time for That Now!

What time is it at the South Pole? The South Pole is where all time zones meet, so it really doesn’t matter how you set your watch. The sun won’t help: It stays up for six months out of the year, and then goes down for the other six months! Antarctic bases tend to keep their time based on the place their supplies and staff arrive from. The research base at the bottom of the world is called the Amundsen-Scott South Pole Station, and it’s an American base where at least fifty people live year-round. Flights into Amundsen-Scott come from Christchurch, New Zealand, via America’s McMurdo Station, so the South Pole observes New Zealand time.



[image: Three penguins discussing what time it is. The one on the left says, "What time is it?" The middle one says, "It's breakfast time." The right one says, "No, it's dinner time!".]
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