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FOR YOU, READER
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DEAR INQUISITIVE READER,



It seems you’re on a quest to discover if we are alone in the universe. Maybe you want to know if there are aliens out there planning to invade our planet, or maybe you’re interested in the hunt for ancient microbes on Mars. Well, bad news. While I appreciate you picking up my book, I need to be up front and honest: I don’t have a definitive answer for you. Sorry, Area 51 fans. As of the printing of this edition, scientists haven’t located life beyond Earth. But that shouldn’t keep us from examining what we do know and what we hope to know in the near future. Let’s contemplate what may or may not exist.


Before we get to alleged alien abductions and UFOs (unidentified flying objects), we need to ponder some brain teasers. Our journey will begin with the Fermi paradox, a famous question meant to spark debate or even some light yelling if there are strong opinions. Then we’ll explore a bit of history, starting with the birth of the universe and focusing on the rise of life on our planet. From the big bang to primordial soup, we’ll puzzle over how it all happened. From there, we’ll look at how past humans—like ancient Greeks and 1970s NASA scientists—have tried to answer our burning question. No way are we the first generations to wonder about life among the stars. But maybe we have access to info that others did not.


Since Homo sapiens (meaning: us, our species) are the only animals required to take science classes, we will use our knowledge of the physical and natural world to our full advantage—though many of the answers we seek need further research. Luckily, scientists are actively looking for life both within our solar system and beyond. Some focus on teeny-tiny stuff like bacteria and even simple life-building chemicals, which means they don’t just need telescopes—they need microscopes. And SETI (search for extraterrestrial intelligence) scientists look and listen to deep space in hopes of discovering big-brained (or whatever the equivalent alien organ is) smarties who have developed communication methods.


Turns out Homo sapiens also have to take math classes. Good thing, because we’re going to crunch some numbers. (Calculators are optional. I’ll do most of the work.) We’ll play around with the famous Drake equation and look at the odds of alien existence through the lens of probability. Like, if we had a giant bag with a trillion M&M’S, what’s the chance we reach into that bag and pull out a purple one? (I hope you’re asking yourself, “Do M&M’S come in purple?”)


Finally, we’ll look at a different kind of history—the history of alien contact with Earthlings. From the Roswell incident to UAPs (unidentified aerial phenomena) spotted by Navy pilots to alien abductions, what’s going on with these reports? We’ll dig for explanations.


Are you ready to hunt for little green men? Let’s do this.


Sincerely,


[image: image]


Your fearless alien-seeking guide


PS: Science is moving fast. I’ve tried to bring you the latest and greatest information, but discoveries are happening all. The. TIME! At the back of the book, I’ve included some trusted resources for keeping up-to-date.


PPS: A quick note on a style choice. Sometimes I will put an abbreviation first with its meaning in parentheses, like this: UFO (unidentified flying object). That’s because the abbreviation is used more commonly. But sometimes I’ll do the opposite—like this: Hubble Space Telescope (HST)—because the abbreviation isn’t used as widely. My apologies if you find this annoying. There’s a handy-dandy list of abbreviations at the end of the book.















CHAPTER 1



WHERE IS EVERYBODY?


MEET THE FERMI PARADOX


The universe has billions and billions of planets. Yet we know of only one that hosts any kind of life. Yay for Earth! Yay for us! But to be fair, astronomers have looked at only a fraction of the possibilities. (More like a fraction of a fraction.) Imagine going to the beach, scooping up a bucket of water, seeing no fish or other critters, and then declaring the ocean is void of life. That would be a ridiculous conclusion. But that’s the situation scientists are in when searching for aliens. So far, nada, but the hunt has just begun.


This might lead us to believe that there are (maybe? probably? definitely?) extraterrestrials out there. We just haven’t located them yet. If you agree, you’re in the majority. According to a recent survey, 65 percent of American adults believe intelligent life (meaning: creatures who can understand and learn) exists on other planets. Let’s call this optimistic group Life Beyond Earth–ers.


On the flip side, there’s another group: those who believe life exists only here on our perfect planet. At this point, there is no evidence to the contrary. Let’s call this team Only Earth–ers. Perhaps our world is so unique in its location and geological history that it’s a one-in-a-billion-billion-billion scenario. Perhaps we really are that special! Only Earth–ers may argue that if there were others, we would have heard from them by now. Right? That is essentially the famous Fermi paradox.
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LIFE BEYOND EARTH—ER VS. ONLY EARTH—ER


There is no evidence proving life exists beyond Earth now or in the past. This could change at any moment with an amazing find on Mars (maybe microscopic organisms buried in the ice) or a communication from deep space (maybe a satellite picking up a text message from a planet in the Andromeda galaxy, 2.5 million light-years away). Until scientists prove otherwise, the question of “Does life exist beyond Earth?” is a matter of opinion—even if we use math to calculate odds. Whether you’re a Life Beyond Earth–er or an Only Earth–er, you aren’t technically wrong. You can flip back and forth as you learn more and think more about the topic. However, we must be careful that we don’t apply this same mentality to other areas of science. For example, take the following facts.




• Earth is not flat. It is round.


• Our planet is approximately 4.54 billion years old.


• Human activity has caused climate change.


• Vaccines save lives.


• Dinosaurs roamed Earth for approximately 165 million years.


• Adding vinegar to baking soda will make a mess.




Each of these is a scientific consensus (meaning: the overwhelming majority of scientists in that field agree with the statement). It might be decades or centuries before we can add “Intelligent life has been found on…” to this list, and we’ll never be able to definitely say, “Life exists only on Earth.” There’s just too much universe to explore.





WHAT’S A FERMI?


First, you may be asking, “Who (or what) is Fermi?” Let me introduce Enrico Fermi, an Italian physicist born in 1901. Fermi was a smarty-pants who won scholarships and studied at notable European universities. After completing his education, he started working in the exciting new field of nuclear fission (meaning: the splitting of atoms, which results in a ton of energy). In 1938, he won the prestigious Nobel Prize in Physics. Way to go, Enrico! But the Nobel Prize wasn’t just about bragging rights for Fermi. The prize money and fame allowed him and his wife, Laura, to get out of Italy, which had adopted some of Nazi Germany’s antisemitic policies. Laura was Jewish, and it wasn’t safe for them there. They immigrated to the United States. Fermi continued his work in nuclear science and eventually was part of the Manhattan Project, which created the first atomic bombs. Later, he would assist in developing even bigger bombs—the thermonuclear type, which uses fusion (meaning: the merging of atoms, creating tons and tons of energy). Even though a lot of his life’s work revolved around bomb making, he did realize the dangers and wrote a letter of warning to President Truman.


Obviously, Enrico Fermi was an intelligent guy who knew about physics and math, but he was not an astronomer. And yet he may be best known for sparking a debate about aliens that’s more than seventy years old.


A LUNCH TO REMEMBER


In 1950, Fermi was working at Los Alamos National Laboratory in New Mexico. One day, on the way to the cafeteria, Fermi and his physicist friends began discussing UFOs. The New Yorker magazine had run a cartoon about flying saucers. There’d also been a recent uptick in reported sightings, probably because of new aviation technology that put strange and unfamiliar objects in the skies (things like jets, rockets, and weather balloons). When the group sat down to lunch, the conversation changed to something else—no one seemed to recall what exactly—when suddenly Fermi asked, “Where is everyone?” The guys knew he wasn’t talking about coworkers or any humans. He was asking, Where are the aliens? (Which is a good title for a book, don’t you think?)


Not much came from the question immediately. No one had the answer. They all somewhat agreed that Earth likely resides in a rural-like area of the galaxy—not very crowded with life. Maybe other parts of the Milky Way were more like cities with lots of activity.


Apparently, the question stuck with Fermi beyond the cafeteria.


In the following days, he turned the question into a math problem. (This is something we will do several times in this book.) Fermi calculated the probability of other Earthlike planets in our galaxy, the probability of those planets having life, the probability of humanlike life, and how long they’d need to develop space travel. His rough calculations revealed that Earth should have been visited by extraterrestrials long ago and on numerous occasions.


Fermi died of cancer about four years after asking his famous question. He never wrote about extraterrestrials, UFOs, or outer space. (Remember, his expertise was nuclear physics.) But his lunch buddies recalled the conversation years later, and they say Fermi wasn’t just talking about the existence of aliens. He was questioning the possibility of space travel. Basically, if intragalactic voyages were achievable, Earthlings should have noticed visitors by now.


[image: image]


FROM QUESTION TO PARADOX


Now you may be asking, “What is a paradox?” (Not to be confused with a “pair of docs,” which is two physicians.) A paradox is a contradictory or absurd statement often meant to spur deep thought. A famous example is the liar’s paradox, which works like this: Imagine we’re chatting, and I say…




“My dog was in a commercial.


I hate licorice.


One time in Yellowstone, I hit a bison with my car.


Oh, and everything I’m saying is a lie.”





The liar’s paradox is really about that last line. If I am lying—like I said I was—that last statement would actually be a truth. Thus, I wouldn’t be lying. How could I be both lying and not lying? On the flip side, if we assume that I’m not lying in that last line, then the statement would be a lie. Thus, I would be lying. Again, I can’t be both.


In summary:


















	Statement

	If…

	Then…

	Thus…






	Everything I’m saying is a lie.

	Lying

	Statement is true

	Not lying






	Everything I’m saying is a lie.

	Not lying

	Statement is false

	Lying







Another famous paradox is about the town barber. If the barber shaves only the men in town who do not shave themselves, who shaves the barber? Well? (Does your head hurt yet?)


For the record, none of my dogs have been in a commercial. I do hate licorice. I almost hit a bison in the summer of 2015. And I’ve lied at least once.


Enough about barbers and bison—back to focusing on Fermi. To those at the Los Alamos National Laboratory lunch table, Fermi wasn’t being philosophical or overly deep. He simply asked a question on his mind after the group talked about UFOs and aliens. “Where is everyone?” It wasn’t until the mid-1970s that this pondering would be called a paradox (though plenty of people argue it’s not truly a paradox). If technologically advanced extraterrestrials were out there, we would have noticed them by now. They’re not here, so they must not exist.


Obviously, we can see many flaws with the above statement. Lack of proof is not proof. Like looking in the bucket of ocean water.


Let’s review our galaxy in terms of numbers and see why “Where is everybody?” is still quite a head-scratcher.


Some Numbers:


The Milky Way galaxy is about 100,000 light-years wide.


One light-year is the distance light travels in a year (about 5.88 trillion miles, or 9.46 trillion kilometers).
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IF THE SUN WERE THE SIZE OF A BASKETBALL…


The size of our galaxy is tough to comprehend. Sometimes, an analogy can help us picture it better.
















	

	Actual Distance

	Imagine






	Sun Diameter

	864,337 miles (1,391,016 km)

	basketball






	Earth Diameter

	7,918 miles (12,743 km)

	pea






	Jupiter Diameter

	86,881 miles (139,821 km)

	baseball






	To Nearest Star

	4.2 light-years

	About the distance from the USA to England






	Milky Way Galaxy Diameter

	100,000 light-years

	Over 12,000 laps around Earth










The Milky Way is 13.6 billion years old.


Earth is about 4.54 billion years old.


Let’s pretend that a planet named Luigi (the name of one of my dogs) was born in the early days of the Milky Way, like when our galaxy was just 4 billion years old. How long would it take for planet Luigi to develop intelligent life that would have the ability to visit Earth?


Imaginary Timeline:




• Milky Way: 4 billion years old


• Planet Luigi: 0 years old (a newborn planet)


• Planet Earth: about −5 billion years old (the best planet ever is worth the wait, IMHO)




Now let’s give planet Luigi enough time to grow up and develop intelligent, science-loving creatures. We know that on Earth, this took about 4.54 billion years. Of course, we are smart but don’t currently possess rocket ship technology capable of interstellar travel (meaning: journeying from one star system to another). So how long will it take us to develop interstellar rocket ship technology? Considering what humans have created in the past 100 years—nuclear weapons, satellites, lasers, Pop Its—in a billion years, we’ll maybe/probably/definitely have the ability to travel to another star system. The closest we’ve gotten was when Voyagers 1 and 2 left our solar system, but still, they were nowhere close to entering another. (More in Chapter 4.)


To be on the safe side, let’s give Luigians another billion years (for a total of 6.5 billion years) to develop really cool, fast, efficient rockets. These Luigian rockets can travel at 1 percent of the speed of light. Zoom! Zoom!


Imaginary Timeline (continued):




• Milky Way: 10.5 billion years old


• Planet Luigi: 6.5 billion years old (and Luigians are technological all-stars!)


• Planet Earth: 1.44 billion years old (life on our planet would have been microscopic at this time)




Now we’ve got an interstellar-voyaging species hopping around the Milky Way. Even traveling at just 1 percent of light speed, they’d cross the entire galaxy in a mere 10 million years.


That’s because 1 percent of light speed is still mind-blowingly fast—like 6,706,000 miles (10,792,000 kilometers) per hour. The fastest Earthling-made spacecraft reached only about 365,000 miles (587,400 kilometers) per hour. Luigians are traveling over eighteen times faster than our fastest vehicle!


Believe the Math:




Milky Way Galaxy = 100,000 light-years wide


Luigians’ Travel Speed = .01 light-years per year (1% in decimal form is .01)


Time to Zoom Across the Galaxy = Distance ÷ Speed


100,000 ÷ .01 = 10,000,000 years





Even if the Luigians stopped at a million planets along the way and spent 1,000 years on each, building canals or pyramids or fueling stations, that’s still just another billion years.


Imaginary Timeline (continued):




• Milky Way: 11.51 billion years old


• Planet Luigi: 7.51 billion years old


• Planet Earth: 2.45 billion years old (our world now has photosynthesis and oxygen)




It’s possible the Luigians missed Earth on their first trek across the galaxy. Perhaps they thought our young solar system was boring. But that was about 2 billion years ago. Again, if they can travel at 1 percent of light speed, they could cross the galaxy 200 times in 2 billion years. Certainly they should have made contact with Earthlings by now!


And yet… where is everybody?






[image: image]








POSSIBLE ANSWERS TO THE FERMI QUESTION/PARADOX


What could be the reasons for this “great silence”? Why isn’t there any evidence of alien life?




[image: image] Choice A: We really are alone. It’s just us. It’s just Earth (at least for “smart” life). While that may be a bit disappointing to some, it’s certainly a possibility. But unlike a search for Bigfoot or the Loch Ness monster, there are seemingly infinite places for aliens to hide. We’re talking billions of planets in our galaxy and trillions of planets in the universe. And yet vastness alone does not mean something is out there. This is the answer Only Earth–ers would select. It’s like asking, “Why didn’t the phone ring?” The obvious (and most straightforward) answer is “Because there was no one to make a call.”


[image: image] Choice B: We’re at the zoo. Perhaps aliens have visited our solar system and Earth but came only to observe. Tech-savvy extraterrestrials probably don’t need much from Earth or Earthlings. They don’t require our resources—again, space is vast, and they could mine uninhabited planets. Plus, it’s unlikely their flying saucers run on fossil fuels. They also don’t want our inferior science and tech. They probably developed their own version of the iPhone millions of years ago. They just want to observe us in our natural habitat and don’t plan to interfere.


[image: image] Choice C: Bad timing. Perhaps extraterrestrial beings like our imagined Luigians did visit Earth 80 million years ago and filled up their hard drives with pictures of velociraptors and tyrannosauruses. They might have said to themselves, “Cool planet with awesome beasts, but no one here we can talk to.” Then they zoomed off to another part of the galaxy and put Earth on their list of inhabited worlds without intelligent, communicating creatures. If aliens were here millions of years ago, it would have been nice if they’d left something, like a time capsule or LONG LIVE LUIGIANS! spray-painted on a mountain.


[image: image] Choice D: Shhhhh! Aliens might think it’s best not to draw attention to themselves. (This follows the logic of choice B.) An intelligent and advanced civilization might not want to make its presence known. In our own short history, we have numerous examples of cultures meeting and clashing, and that’s putting it nicely. Aliens keeping quiet could be about self-preservation and avoiding total annihilation.


[image: image] Choice E: Not worth it. Suppose the Luigians have the scientific knowledge to travel the Milky Way. But someone in accounting put the numbers in a spreadsheet and realized it would cost 90 gabillion schmoopies (that’s Luigian currency, obviously), or nearly half the planet’s money. The noble citizens voted and decided not to spend the schmoopies. It’s not worth it when they could use the funds to end hunger or cure their worst disease. Or maybe the accountant measured the cost in terms of needed energy, and the numbers again didn’t look good. Perhaps Luigians believe in preserving their resources.


[image: image] Choice F: Other: [image: image]. (Fill in the blank.) We can come up with all sorts of ideas for the great silence. Aliens are invisible! They communicate using wawa rays, which humans haven’t discovered yet! Aliens are already here, but we just call them armadillos! Or it could be a combination of factors. We just don’t know. Yet.




While Only Earth–ers are stuck with choice A, Life Beyond Earth–ers can select any other answer. Why didn’t the phone ring? The line was cut. The volume was turned off. We left the phone on the bus and missed the call. The caller had the wrong number. Spam blockers silenced the call. Other: [image: image]. (Fill in the blank.)
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CHAPTER 1.5



WHERE ARE YOU?


YOU ARE HERE


(A HANDY GUIDE TO YOUR PLACE IN SPACE.)
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You live on Earth and share the planet with approximately 8 billion other people.
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Earth has one natural satellite (meaning: a body orbiting a planet), and it’s called the Moon. It orbits approximately 239,000 miles (384,400 kilometers) from Earth.
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Earth is part of a planetary system called the solar system. There are eight planets and one star (which is called the Sun) in this system. Earth is third from the Sun.
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Your solar system resides in the Milky Way galaxy. Lots of planetary systems live in the Milky Way, maybe as many as 400 billion.
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The star system closest to you is Alpha Centauri/Proxima Centauri. You are approximately 4.2 light-years from there.
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Andromeda is the nearest large spiral galaxy. It’s about 2.5 million light-years from the Milky Way.
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In addition to the Milky Way and Andromeda, the universe may have as many as 200 billion galaxies.
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The universe is expanding.
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There is only one known universe.


















CHAPTER 2



WHERE DID IT ALL COME FROM?


A HISTORY OF (KNOWN) LIFE IN OUR UNIVERSE


Sadly, all known life in the universe is contained on a single planet that revolves around an ordinary star in the Milky Way galaxy. Not so sadly, life on this rock has resulted in an advanced civilization that can gaze into (not just at!) space, communicate through spoken and written words, and heat a frozen pizza in mere minutes.


Before we continue our journey looking for out-of-this-world life, it would be helpful to know how life started here on Earth. The physics, chemistry, and biology that made you and me possible might also play a role in creating extraterrestrial beings. Or so the theory goes.…


SPACE AND TIME


When did it all begin? That’s a question scientists and philosophers have been tackling for ages. According to cosmologists, everything (yes, everything) kicked off about 13.8 billion years ago with the big bang. From a single infinitely dense and infinitely hot point, the universe emerged and rapidly expanded. It doubled in size ninety times in a fraction of a trillionth of a second. (Or in decimal form, we’re talking .00000000000000000000000000001 seconds.) About a literal second later, the universe was home to electrons, neutrons, and protons, but it was dark and would remain that way for hundreds of thousands of years. About 13.6 billion years ago, stars and galaxies began to form during the cosmic dawn, including our Milky Way galaxy, which is a senior citizen in galactic terms. Our solar system is a youngster, just 4.6 billion years old.


These numbers and their impressive collection of zeros can be hard to comprehend. So let’s relate time in a more manageable way and scale it down to numbers we can appreciate and wrap our heads around. Imagine each year is only one second long.




Scale: 1 second = 1 year





















	Event

	Real Age in Years

	Reimagined in Seconds

	That Equals…






	Big Bang

	13.8 billion

	13,800,000,000

	437.6 Years






	Milky Way Formed

	13.6 billion

	13,600,000,000

	431.3 Years






	Our Solar System and Earth Born

	4.6 billion

	4,600,000,000

	145.9 Years






	Humans (Homo sapiens) Appeared

	300,000

	300,000

	3.5 Days






	You Arrived

	Your Age in Years Ex: 13

	Your Age in Seconds Ex: 13

	Your Age in Seconds Ex: 13 Seconds (You’re not even a minute old!)







Curious minds might wonder what was happening 13.81 billion years ago. They might also question where that ultradense, ultrahot point came from. At this time, there are scientific theories but no answers. You may also wonder if our universe is the only universe. According to current data, that seems to be the case. Everything we know began with the big bang and exists only in our universe.


Still, we have much to explore! Our universe is expanding and has been since the beginning. Its shape is unknown, and there’s no center. The expansion of the universe is often compared to raisin-bread dough. As it bakes, the loaf grows and the raisins spread out. Similarly, the universe grows and the galaxies spread out. But new research shows that this expansion is not the same in all directions. The reason is unknown, but one theory is dark energy (meaning: a theoretical force that opposes gravity—it may or may not exist). Now there are billions of galaxies, billions of stars, and trillions of planets. Astronomers don’t know the actual size of the universe, though some estimates put its diameter at 90 billion–ish light-years. From our vantage point on Earth, we can observe only 13.8 billion light-years in any direction. We are limited by the speed of light and the age of the universe.


EARTH: OUR ONE-OF-A-KIND HOME (AS FAR AS WE KNOW)


Life began on Earth within the planet’s first billion years of existence. We’re not talking about plants or animals but microbes (meaning: microscopic organisms). Unfortunately, fossil evidence from these early years is sparse and doesn’t answer the question of how life got started. Therefore, scientists must learn about initial life-forms by experimenting in labs.


You’ve probably heard the question “Which came first, the chicken or the egg?” If you answered egg, the questioner would ask, “But where did the egg come from?” You’d reply, “From a chicken.” The questioner would give an evil smile and say, “But where did the chicken come from?” Around and around you’d go until someone got a stomachache. (Obviously, if you said “chicken” first, you’d still end up in this maddening loop.)


Scientists have the same problem. Life is created from life. But where did the first itty-bitty life come from? In the 1950s, scientists Stanley Miller and Harold Urey developed an experiment to help answer this question. In their lab, they set up equipment to simulate the environment of early Earth. Their glass beakers had only ingredients found on the planet: water, methane, ammonia, and hydrogen. Primordial soup! Then, because storms are part of Earth’s early history, the scientists simulated lightning and zapped their ingredients. Miller and Urey waited to see what would happen. Eventually, they had brown sludge in their previously clean environment! This sludge contained amino acids, which are some of the building blocks of life.
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Over the years, this experiment has been criticized because a perfect model of early Earth cannot be duplicated in a lab. For example, Miller and Urey used borosilicate glass flasks, which accidentally introduced trace amounts of silica into the experiment. This may have boosted favorable amino acid results. There’s also debate about what ingredients were on early Earth and how much of each. However, other scientists have done their own versions of this experiment, and the overall theory holds. Take simple elements, add energy, and get organic, life-building molecules.


LIFE ON EARTH: THE WHAT, WHEN, WHERE, AND HOW


What is life? Biologists (meaning: scientists who study life-forms) can’t even agree on a single, perfect definition of life. The best answers are also the longest, and we’d need a few physics and chemistry classes to grasp the concepts. So we’ll stick with a basic, oversimplified definition that breaks life down into a list of activities.


Living things do the following:




• Metabolize—the waffles you ate for breakfast are turned into energy and new tissue.


• Grow—you started small and continue to change size and shape.


• Respond—you react to a cold classroom by shivering and complaining.


• Reproduce—biological parents made you, each donating DNA.


• Evolve—your million-years-ago extended family looked a little different because species change through natural selection.




When did life begin? Probably between 3.7 billion and 3.5 billion years ago.


Where did life begin? Somewhere on Earth! (Assuming panspermia isn’t the cause—more on this coming up.) Beyond that, the location is up for debate, except it likely occurred underwater. One popular theory has life on Earth beginning deep in the ocean near hydrothermal vents. These chimney-looking structures form as heat and gases escape from Earth’s interior (similar to a volcanic eruption), and the temperature surrounding hydrothermal vents can be over 700°F (370°C). Heat is a form of energy. In the Miller-Urey experiment, the scientists simulated lightning to introduce energy into their hypothetical world. But perhaps early Earth life munched on the heat and chemicals from these hydrothermal vents, like tube worms do today.


A second theory doesn’t go quite as deep, literally. It suggests that life sprang forth from “warm little ponds,” a phrase Charles Darwin (the scientist known for evolution and natural selection) used in a letter to a friend. While there was hardly any dry land 3.5 billion years ago, there were likely areas of shallower water. These pockets allowed molecules to hang out and mingle. A form of energy was introduced (perhaps just sunlight or a zap of lightning), creating more complicated compounds and, eventually, simple life.
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