
EP # AND TITLE SYNOPSIS
Episode ED-001: Precious 
Water

All of the water on our planet is a very small volume compared to the 
size of Earth. Only a tiny fraction of that is fresh water.

Episode ED-002: The Day the 
Earth Shook

The Sumatra–Andaman earthquake was the third-largest earthquake 
ever recorded on a seismograph. It had the longest duration ever 
recorded, with 8.3–10 min of continuous motion along the 1,255-km 
fault scarp.

Episode ED-003: Life on a 
Giant Magnet

Our resilient magnetosphere safeguards the atmosphere, life on 
Earth, satellites, and spacecraft from solar and cosmic radiation.

Episode ED-004: Great 
Extinctions

Today, 99.9 percent of all species that have existed on Earth are 
extinct. Since the Cambrian explosion of life around 540 million years 
ago (Ma), there have been five mass extinction events that were 
caused by varied mechanisms: volcanism, asteroid impacts, ice 
ages, or massive algal blooms depleting ocean oxygen. All have 
been related to abrupt changes in Earth’s climate, but life evolved 
and flourished after each event.

Episode ED-005: Dimond Data

Diamonds, the hardest mineral, are highly coveted for their brilliance 
and fire when cut into gems by expert gemologists to capture the 
prismatic colors within the stone. They can also be colored by a few 
atomic replacements or crystal lattice defects. Some of these 
replacements, when activated by lasers, may provide data-storage 
capacity far beyond any of our existing technologies.

Episode ED-006: Geodynamo

Circulation in Earth's molten outer core creates a giant dynamo that 
generates our magnetosphere to safeguard us from solar and cosmic 
radiation.

Episode ED-007: CSI Pliocene: 
Lucy

When famous 3.18-million-year-old Australopithecus afarensis 
specimen Lucy was examined by scientists, an orthopedic surgeon 
confirmed her fractures are consistent with a fatal fall of at least 40 ft, 
providing evidence that this species, our human ancestor, must have 
spent time in the trees.

Episode ED-008: Lithium Power

Lithium-ion batteries have transformed the way people share and 
access information, and with the emergence of electric cars, lithium 
could challenge petroleum as the dominant portable-energy source of 
the future, as well as complementing renewable power grids for 24-hr 
reliability. Although it has a very reactive nature, lithium appears to 
calm mental disorders and provide beneficial health outcomes, as 
well.

Episode ED-009: Tiny Titan

Some dinosaur parents had to nurture their young because the 
babies could not care for themselves, but other dinosaur parents had 
babies that were less than 1/3000 of the parents’ size—only 7 lb 
when hatched, but ready to rumble!



Episode ED-010: Eternal 
Calcium

Your hands will touch every part of your time on Earth— but the 
minerals that make them up are eternal. The calcium in the bones of 
your hands is older than Earth itself. It formed after the Big Bang 
through supernova explosions and became concentrated in rocky 
planets.

Episode ED-011: Magnetic 
Storm

The sun is the source of a solar wind of electrically charged particles. 
Magnetic storms are caused by the dynamic interaction of the sun 
and its solar wind with Earth’s magnetic field. At high latitudes, 
magnetic storms give us beautiful auroras. But magnetic storms can 
also interfere with technological systems of importance to modern 
civilization. In particular, intense magnetic storms can generate 
electric fields in Earth’s interior that interfere with the operation of 
electric-power grid systems. Utility companies would like to know 
where on Earth these space-weather-generated hazards are 
greatest.

Episode ED-012: Your Most 
Ancient Possession

All diamonds were formed more than a billion years ago in the upper 
mantle below the thickest roots of the continents. Millions of years 
later, they rode to the surface as deeper-mantle-sourced kimberlite 
magma punched through the layer where they formed and blasted to 
the surface at up to 20 mph . There is no recorded history of these 
extremely violent eruptions; the most recent was about 12,000 years 
ago, so mankind has never seen one. Only 1 in 200 of the deposits 
formed by these eruptions contain commercial diamonds.

Episode ED-013: The Year 
Without a Summer

The April 1815 eruption of Indonesia’s Mount Tambora lasted almost 
2 weeks and caused the following year, 1816, to become known as 
the “Year Without a Summer.” Tambora’s eruptions were worse than 
those of Krakatoa, Mount St. Helens, and Vesuvius. As at Vesuvius’s 
Pompeii, victims of Tambora were found frozen in their homes below 
10 feet of pyroclastic deposits in this “Pompeii of the East.” Around 
the world, the eruption brought weather disasters, famine, and 
disease, as well as the invention of the bicycle and the novel 
Frankenstein. Mount Tambora is still active, with its last eruption in 
1967.

Episode ED-014: The Dawn of 
Vision

We depend on our vision for a multitude of tasks, but when and why 
did vision evolve?

Episode ED-015: The Longest 
Mountain Range

The longest mountain range on Earth wasn’t discovered until the 
1950’s, hidden from us beneath the oceans until finally revealed by 
technology. The processes that created the range renew the surface 
of and drive the dramatic tectonic forces that characterize our 
dynamic planet.



Episode ED-016: Total Eclipse 
of the Sun

On August 21, 2017, the United States will be treated to an 
extraordinary natural event: a total eclipse of the sun that will streak 
from Oregon to South Carolina at more than 1000 mph—almost 
Mach 1.5! It has been 38 years since the last total eclipse viewable 
from the United States.

Episode ED-017: Your Place In 
The World

The satellite network that informs our GPS system stays in a stable 
Earth orbit while the tectonic plates that we live on are in constant 
motion. As a result, coordinate systems have to be occasionally reset 
and continuously adjusted for GPS to ensure correct locations are 
provided. These adjustments are becoming more important with 
advanced technologies that will rely on GPS with 1-inch precision in 
the future; currently, the resolution is about 10 ft.

Episode ED-018: Carbon 
Opposites

The diamonds in your jewelry and the graphite in your pencil lead are 
both made of pure carbon—but their properties are nearly opposite. 
That’s what different arrangements of the exact same atoms will do. 
Carbon’s many allotropes are remarkable and impact our daily lives.

Episode ED-019: The Amazing 
Miracle Material

Graphite has amazing properties. In 2004, two curious scientists had 
the patience to peel a single layer just one atom thick from graphite—
a 2D carbon material dubbed graphene— that amplifies those 
properties and will transform our future in many ways.

Episode ED-020: Lithium Chill

Lithium is an extremely reactive element that also has an amazing 
calming effect on the human brain. It is regularly prescribed for 
bipolar disorder, possibly buffering the flow of ions or enhancing the 
growth of neurons in the brain. Higher concentrations of lithium in 
groundwater have been correlated with decreased incidence of 
suicide, homicide, and assault.

Episode ED-021: Earth’s 
Changing Gravity

Earth’s gravity is everywhere, and everything with mass exerts 
gravitational pull on everything else. Materials with different densities 
on Earth’s surface and in its interior influence Earth’s gravitational 
pull—mountains actually pull plumb bobs toward them because of 
their large mass compared to the air around them.

Episode ED-022: Measuring 
Gravity From Space

Earth’s gravity is constantly changing because of tectonic forces and 
climatic variation on its surface. The GRACE (Gravity Recovery and 
Climate Experiment) twin satellites have simply and elegantly 
followed changes in Earth’s gravitational pull for 15 years with 
extraordinary results, particularly in hydrology, having dramatic 
implications for civilization. New satellites launch in 2018; the first 
pair lasted five times longer than expected.

Episode ED-023: Landslides

Landslides occur when slopes become unstable because of geologic 
or meteorological events. Instability can occur when slopes are 
oversteepened by natural causes like stream or beach erosion, or by 
human causes like road or construction excavation.



Episode ED-024: Dust in the 
Wind

What does the dustiest place in the largest desert in the world have 
to do with the largest rainforest in the world? Howling winds blow 
phosphorous-rich dust, made up of the remains of tiny 
microorganisms, 3,000 miles across the Atlantic to fertilize the 
Amazon rainforest.

Episode ED-025: The Many 
Facets of Salt

Salt has been a symbol of power and wealth since the beginning of 
recorded history.  Where deposits of salt were found, mines 
flourished for millennia. An especially rich deposit of salt occurs 
below the city of Kraków in southern Poland, with a vast network of 
subterranean tunnels and shafts, some of which have been 
converted into chapels and art galleries made entirely of salt.

Episode ED-026: Prehistoric 
Soundscape

We live in a world that is rich with the sounds of nature and human 
activity. But what did the prehistoric world sound like? How do 
scientists reconstruct the “soundscape” of past geologic eras?

Episode ED-027: Lightning 
Strikes

From Zeus to Thor to Buddha, lightning was thought to be a 
supernatural weapon of the gods, leaving humans awestruck to this 
day. How does lightning work?

Episode ED-028: Secrets of the 
Glacier

Glaciers cover 10% of Earth’s land area and hold more than two-
thirds of its fresh water. But how do glaciers form and how do they 
move?

Episode ED-029: Digging Soil

Soil forms the “living skin” of our planet. Your health is connected to 
soil because 95% of our food depends on soil ecosystems. Without 
soil, terrestrial life would not exist on Earth. Soil mismanagement has 
important consequences for the health of societies.

Episode ED-030: Dinosaurs in 
Your Backyard

Not all dinosaurs became extinct after the asteroid impact 66 million 
years ago…they live with us in great abundance and variety all over 
the world!

Episode ED-031: Under 
Pressure - Geysers

With their dramatic displays, geysers have always captured the 
imagination of humans. A thermal geyser is a rare kind of hot spring 
that episodically erupts water and steam. Geysers demonstrate the 
purest and most ancient exemplification of geothermal power.

Episode ED-032: Our 
Unmapped Ocean

More than 95% of Earth’s ocean floor has only been mapped from 
space with 5,000-m resolution. Topographic maps of the moon, Mars, 
and Venus have 50 times better resolution at 100 m, and the most 
remote land on Earth has been mapped at 100 times higher 
resolution—50 m.

Episode ED-033: The Great 
Smog

London is well known for its fog, but 65 years ago, the fog turned into 
a yellow smog that caused at least 12,000 deaths. Why did it turn 
deadly? Could it happen again or in other cities?



Episode ED-034: Global 
Smartphones

Smartphones and tablets have changed the way we live, work, and 
play since they arrived on the scene a decade ago. But it takes a 
whole globe to source the many compounds needed to build a 
modern mobile device.

Episode ED-035: Life on Ice

Glaciers come in all sizes, from individual mountain glaciers, to ice 
caps on mountaintops, to vast ice sheets. Ice sheets form over 
centuries or millennia and persist for many thousands of years. 
Today, Earth has two great ice sheets, one in Antarctica and one in 
Greenland—and ancient microbes are in suspended animation within 
the ice.

Episode ED-036: Recycling 
Carbon

When we burn fossil fuels like coal, oil, and gas, we release carbon, 
stored away for millions of years below the surface of Earth, as it 
reacts with atmospheric oxygen. Many other activities of modern life 
also impact the delicate balance of gases in our life-sustaining 
atmosphere. As we study ways to mitigate changes to the 
atmosphere, what can we learn from the natural carbon 
sequestration that goes on constantly on Earth’s surface?

Episode ED-037: Hurricane 
Harvey

Hurricane Harvey was the wettest tropical cyclone on record in the 
United States, with peak accumulations of up to 65 inches of rain. It 
was an extremely destructive hurricane, made more devastating 
because of dense urban development.

Episode ED-038: Venice Holds 
Back the Sea

Venice—the city of water—grew to power over the centuries 
protected by the sea.  But now the sea is encroaching on the self-
proclaimed “floating city,” which is a UNESCO World Heritage Site. 
Subsidence, extreme weather, and sea-level rise have combined to 
threaten this vulnerable municipality, but its citizens are fighting back 
with an audacious plan.

Episode ED-039: Cities Made of 
Sand

We take sand for granted. We see it on beaches and in rivers and 
streams, and we think it is plentiful. But as our population grows, we 
are consuming sand for construction, industrial, and recreational use 
at ever-increasing rates—and some places are running out of it.

Episode ED-040: The Man In 
the Moon

 On Earth we always see the same side of the moon; it orbits in 
perfect sync with Earth’s rotation. Dark shapes on the face of the 
moon have inspired folklore through the ages.  In the Northern 
Hemisphere, we tell stories about the “man in the moon,” while our 
equatorial and Southern Hemisphere friends picture the “rabbit in the 
moon.” 

Episode ED-041: Hadrosaur 
High

 A recent discovery of a fossil hadrosaur tail with a Tyrannosaurus 
rex tooth embedded in it provides proof positive that T. rex was a 
hunter—though not necessarily a fast one!



Episode ED-042: Exploring 
Earth's Driest Deserts

 The Atacama Desert of Chile and McMurdo Dry Valleys of Antarctica 
are the driest deserts in the world. They are so dry and inhospitable 
that the same tools showing no life on Mars in the 1970’s also 
showed no life in both of these locations on Earth. Today, NASA is 
using these two deserts to develop equipment and tests for organics 
that will be more sensitive in future Mars missions.

Episode ED-043: Water from 
Thin Air

In many deserts of the world, rain may be scarce but fog is common, 
so villagers are collecting water from the air.

Episode ED-044: Hail, 
Zealandia

 When we think about the continents on Earth, we go back to the 
landmasses we learned about in school, but if you drained the 
oceans, you would see a very large, prominent area east of Australia 
that includes New Zealand and New Caledonia, along with the area 
of rugged, relatively shallow seafloor that surrounds them. The area 
is about two-thirds the size of Australia, making it about 60% of the 
size of the lower 48 U.S. states. In 2017, scientists proposed that the 
area should be considered as an additional continent— Zealandia. 
What makes it a continent, and why does it matter?

Episode ED-045: Fantastic 
Beasts

We have all read about fantastic beasts in ancient mythology from 
around the world. How did these stories come to be? Is there any 
truth or logic to them? Some researchers believe that ancient people 
discovered fossils of extinct species and created mythical creatures 
to explain these intimidating and frightening-looking skeletons.

Episode ED-046: Birth of a 
Monster

 Fossil dwarf elephant skeletons from Italy and Greece with skulls 
twice the size of a human head were interpreted by Greeks—who 
had never seen an elephant—as single-eyed Cyclopes because the 
nasal cavity was a large hole in the center of the elephant’s skull. 
These fossils are particularly abundant in Sicily, and most of the 
Cyclopes tales start there. How did the elephants get there, and what 
happened to them?

Episode ED-047: The Water 
Cycle

Earth’s water cycle is a story of continuous change, ultimately driven 
by the energy of the sun and gravity. The constantly changing 
phases of water—from solid to liquid to vapor—and the variety of 
physical, chemical, and biological processes can operate 
instantaneously or over thousands to millions of years.

Episode ED-048: Lightning 
Safety

The frightening sound of thunder warns us that we are in danger from 
possible lightning strikes, even if it is not raining. How can we protect 
ourselves from lightning strikes?



Episode ED-049: One Part 
Harmony

 Birds have an amazing two-sided vocal organ that enables them to 
produce unparalleled melodies—and even harmonies! Around 67 
million years ago, some ancient avian dinosaurs developed these 
organs, and the capability to honk like geese, as they progressively 
evolved into today’s birds. At the very same time, T. rex ruled Earth 
but didn’t have the vocal equipment to roar like large mammals, as 
portrayed in the movies. 

Episode ED-050: World’s 
Tallest Mountain

If you are looking for the highest mountain to climb, you first have to 
think about where and how you measure it.

Episode ED-051: Rare Earth 
Elements

Rare earth elements (REEs) are critical and strategic minerals that 
governments monitor because they are crucial for high-tech products.

Episode ED-052: Human 
Induced Earthquakes

 Earthquakes are powerful releases of energy beneath Earth’s 
surface. But did you know that human activities also have the power 
to cause earthquakes?

Episode ED-053: Cloud 
Microbes

 Whether billowing cumulus or threatening nimbus types, clouds 
inspire our imagination. But did you know that they are alive? 
Windswept microbes, which actually build clouds by nucleating ice 
crystals at lower-than-normal temperatures, are disseminated to new 
geographies when it rains.

Episode ED-054: The 
Mediterranean Desert

 The idea of “the Mediterranean” evokes visions of exotic vacation 
spots from the Riviera to the Greek Isles—warm, deep blue waters 
lapping onto dramatic beaches. Or you might think about the rich 
Greek, Phoenician, and Roman civilizations that flourished in this 
fertile region. But about 5 and a half million years ago it was a much 
different place—a hellishly hot desert in a very large, deep basin. 
This is when water from the Atlantic suddenly broke through, flooding 
the basin at amazing rates to fill the Mediterranean Sea in about 2 
years.

Episode ED-055: World's 
Oldest Water

Canadian scientists have discovered water with a 2-billion-year 
residence time flowing out of fractures deep in a mine. Its chemistry 
is unique and may provide clues about the primordial soup from 
which life is believed to have originated.

Episode ED-056: El Nino
 How does El Niño affect weather around the world?

Episode ED-057: The First 
Americans

Humans evolved in Africa and spread to Europe, Asia, and even 
Australia long before they showed up in the Americas. How did the 
first immigrants to the Americas find their way?



Episode ED-058: How Old Is 
Earth?

Using radiometric dating, scientists can determine the ages of the 
oldest rocks and minerals on Earth and the moon, and in asteroids. 
But how can we figure out the age of Earth itself?

Episode ED-059: The Colorful 
History of Paint

Humans have expressed themselves for more than 40,000 years 
using mineral-based pigments. How did ancient people find and use 
pigments? How did the use of pigments evolve through time into the 
creation of the paints we know today?

Episode ED-060: Melting 
Permafrost

Since 2000, the Arctic has warmed more than other areas, up to 5°F. 
And that’s beginning to melt the permafrost. In the Arctic winter, the 
earth is frozen, from tens to thousands of feet down. In summer, the 
top several feet melt, creating a so-called active layer where plants 
can take root. Below that is permafrost: frozen soil that contains a 
great deal of ice. For these regions, it’s like bedrock—stabilizing the 
active layer and providing a solid footing for buildings.

Episode ED-061: Stories 
Hidden In Pollen

Pollen, which has been around since dinosaurs roamed Earth, can 
answer a surprising number of questions about the geologic past as 
well as modern crime scenes.

Episode ED-062: California's 
Sinking Valley

 If you ate a salad today, you probably enjoyed produce from the 
Central Valley of California. One of the seven most fertile valleys in 
the world, it provides more than a third of the produce grown in the 
United States. But overpumping of groundwater for irrigation has not 
just caused aquifer water levels to drop—the valley floor is subsiding 
up to inches per month during drought periods in some areas, 
threatening critical infrastructure.

Episode ED-063: Storing 
Energy in Air

We tend to take electricity for granted—it’s there when we need it. 
But it doesn’t just come from the wall: electric-grid operators generate 
electricity as demand ramps up each day by accessing multiple 
sources for load balancing.

Episode ED-064:

Fossil water is water that was trapped in ancient rocks eons ago, 
when surface conditions might have been much different than today. 
After burial, these deep aquifers retained their fresh or saline water 
for many millennia. Today, deep wells are drilled into some of these 
reservoirs to extract water for our use on the surface. But how long 
will the supply last?



Episode ED-065: More 
Earthquakes, More Places

Since 2009, earthquake activity in the shallow crust has increased in 
the central and eastern United States, with much of the change being 
attributed to increased fluid-injection activities related to oil and gas 
development. Seismometers have been deployed in the region to 
improve our ability to detect and locate earthquakes. What can we do 
to manage the risk of injection-related seismicity?

Episode ED-066: Who Killed the 
Neanderthals?

Neanderthals were hominids that roamed through Europe, the Middle 
East, and Eurasia starting about 250,000 years ago. They 
disappeared between 41,000 and 39,000 years ago. What factors 
could have caused such an abrupt end for their species?

Episode ED-067: Amazing 
Caves

Caves evoke awe and inspiration. Early humans all over the world 
used caves for shelter and ceremony, and modern humans preserve 
caves as national treasures. How and where do these mystical 
natural features form?

Episode ED-068: Fire in Ice

Methane hydrates are ice…that burns! Naturally occurring deposits 
buried below permafrost and throughout continental slope 
environments are thought to hold vast quantities of gas—enough for 
centuries of power generation. But hydrate deposits are unstable at 
Earth’s surface, making them difficult to access and produce. If we 
could safely and efficiently develop these resources, methane 
hydrate could become an energy game changer for the world.

Episode ED-069: Greenhouse-
Icehouse Earth

For at least 2.5 billion years, since the beginning of the Proterozoic 
Eon, Earth’s climate has fluctuated between icehouse and 
greenhouse conditions. Over this period, five great ice ages have 
occurred, with durations ranging from about 30 to 215 million years. 
For the rest of the period—more than 70 percent of its history—Earth 
appears to have been in a greenhouse state: largely ice free, even at 
the poles.

Episode ED-070: From 
Greenhouse to Icehouse

What causes the transitions from Greenhouse Earth to Icehouse 
Earth and back again, which have profoundly shaped the evolution of 
life on Earth?

Episode ED-071: The Curious 
Tale of Whales

Blue whales are the largest animals that ever lived on Earth. They 
are almost as long as a 130-passenger Boeing 737 and more than 
twice as heavy. Their ancestors left the sea over 360 million years 
ago and slowly evolved into carnivorous mammals. But about 55–50 
million years ago, the predecessors of the cetaceans—whales, 
dolphins, and porpoises—abruptly changed their evolutionary 
direction and returned to rule the sea.



Episode ED-072: Devil's Tower

You may have seen Devils Tower—what looks like an 850-ft-tall tree 
stump—in the 1977 Steven Spielberg movie Close Encounters of the 
Third Kind. Since long before the movie, however, this massive rock 
column in the northeastern corner of Wyoming has been a sacred 
site for Native Americans and an inspiration to nature lovers.

Episode ED-073: Cleopatra 
Loved the Flood

 A series of volcanic eruptions may have helped bring about the 
downfall of the last Egyptian dynasty 2,000 years ago. By 
suppressing the monsoons that swelled the Nile River each summer, 
triggering flooding that supported the region’s agriculture, the 
eruptions probably helped usher in an era of periodic revolts. Such 
upheaval ultimately doomed the dynasty that ruled Egypt’s Ptolemaic 
Kingdom for nearly 300 years until the death of Cleopatra.

Episode ED-074: Bugs on the 
Wing

Insects were the first animals to develop wings and take to the skies. 
Flight made it possible for them to rapidly expand their territory to find 
new food sources and safe places to live away from predators. As 
atmospheric oxygen increased, they grew to larger and larger sizes, 
until birds began competing with them for food and preying on them. 
Insects have evolved many upgrades to take advantage of their 
incredible wings.

Episode ED-075: What a 
Waste!

Management of waste has always been an issue in population 
centers. From the time of the Mayan Empire, burial or incineration in 
dumps at the outskirts of town was a common solution—until the 
town outgrew them. As populations and industry expanded, even 
more waste had to be managed. Engineers realized that a better 
solution was needed—engineered landfills.

Episode ED-076: Managing 
Aquifers

With increasing climate extremes and rising pressures on water 
resources, safe and reliable storage and treatment of water in the 
subsurface will become more of a necessity, requiring broader 
adaptation of both water-management practices and infrastructure.

Episode ED-077: Tale of Two 
Volcanoes

Why are some volcanoes like Guatemala’s Fuego catastrophically 
deadly, while Hawaiians can walk up and sample flowing lava from 
Kilauea’s active eruption?

Episode ED-078: Best Friends 
Forever

About 40,000 years ago, early humans migrated into Europe. As 
apex predators, they competed for prey with other carnivores, 
including Neanderthals, felines, and canines. Our ancestors 
apparently dominated the food chain with the help of capable 
accomplices: wolves. 

Episode ED-079: Rivers of 
Wind

Jet streams are rivers of wind in the troposphere that influence your 
weather, and air travel, every day.



Episode ED-080: High Impact 
Mystery

The Mesozoic Era—and the Age of Dinosaurs—ended with a huge 
bang 66 million years ago. But it wasn’t just the end of non-avian 
dinosaurs; more than three-quarters of all plant and animal species 
on Earth, from the huge to the microscopic, became extinct. More 
than a century ago, geologists had documented the fossil record of 
this dramatic die-off, but it took decades more to find out exactly what 
caused it.

Episode ED-081: Ripples in 
Earth's Crust

Sixty-six million years ago, a giant asteroid 7.5 mi (12 km) across 
crashed into ancient shallow seas, today covering Yucatan 
Peninsula, with ten billion times the power of the Hiroshima nuclear 
bomb. Like water ripples created when a stone splashes into a pond, 
the impact rippled Earth’s crust, resulting in a crater about 124 mi 
(200 km) wide that was preserved when millions of years of marine 
sediments buried it.

Episode ED-082: Water of Life

Water is so essential to life that scientists have never discovered an 
organism that can live without it. People have lived for up to six 
weeks without food, but without water most people can only last a 
few days. How does water keep us alive?

Episode ED-083: So Cheap Yet 
So Valuable

Iron (from the Anglo-Saxon iren and Scandinavian iarn) is the most 
abundant element, by mass, on Earth. It makes Earth’s magnetic 
field work, enables us to build large structures, and is the reason that 
farmers’ barns are red.

Episode ED-084: Ice Age Brexit

 The map of Europe includes two major landmasses: continental 
Europe and the island of Great Britain. Politically today, Britain is in 
the process of separating its affairs from the rest of Europe. But less 
than half a million years ago, Great Britain even more drastically 
exited from Europe, becoming an island nation when the Dover Strait 
opened to connect the English Channel to the North Sea!

Episode ED-085: The Iceman 
Goeth

In September 1991, two hikers near the border between Italy and 
Austria at the crest of the Ötztal Alps came across the head and 
shoulders of a mummy melting out of a glacier.  The mummy, which 
turned out to be about 5,300 years old, was nicknamed Ötzi (ERT-
zee) the Iceman. Scientists have used modern forensic science to 
study his life and death in amazing detail, making him one of the 
best-researched individuals in the world.

Episode ED-086: Powering the 
World

We all depend on the electricity that comes from our light switches 
and the plugs in the wall, but where does all that power come from? It 
takes a lot of work to turn raw energy sources into power, but the 
basic principles behind making electricity can be seen in two easy 
recipes.



Episode ED-087: Winter 
Solstice Celebrations

The annual cycle of the sun has been monitored closely since 
prehistoric times. It drives our seasons, which are essential to our 
food sources and the cadence of our lives. One of the most important 
solar events each year is the winter solstice, which has been 
regarded for millennia with awe and hope, globally celebrated as a 
time of rebirth.

Episode ED-088: Volcanoes 
and Eclipses

 One way to check on the health of our stratosphere is to view a lunar 
eclipse. Ash from active volcanoes can create aerosols that pollute 
the stratosphere and dim eclipses.

Episode ED-089: Secret Life of 
Soil

 In EarthDate Episode 029, we talked about the characteristics of soil 
and how it forms from rocks. Now, let’s turn to the mysteriously 
powerful secret life of soil! From bacteria and fungi to single-celled 
protozoa, to microarthropods like mites, to tiny nematodes, to wriggly 
centipedes and earthworms, the soil that provides structural support 
for Earth’s plants is alive! Ninety percent of all land-based species 
live in soil, but most are too tiny for us to see without a microscope. 
Some of these microbes have a symbiotic relationship with plants, 
directing essential nutrients and water to plant roots and even helping 
plants to communicate.

Episode ED-090: Trees Can 
Talk

The forest system is so interconnected that plants have evolved to 
communicate using chemical, hormonal, and electrical defensive 
signals.

Episode ED-091: Our Most 
Common Element

Why is iron, which is so important to modern civilization, the most 
abundant metal on Earth? Because it is the heaviest element 
produced during fusion without having to add energy, and it is the 
lightest element produced during fission without having to add 
energy. Energy-wise, everything in the universe wants to be iron!

Episode ED-092: Why the 
Greeks Liked Earthquakes

The ancient Greeks intentionally built and rebuilt their sacred sites 
along earthquake faults in the Aegean region for a variety of reasons.

Episode ED-093: Earth's Ocean 
Conveyor

Ocean currents swirl from the surface to the depths of the “World 
Ocean” (the interconnected systems of Earth’s oceanic waters), 
impacting shipping and weather systems as well as mixing essential 
surface nutrients and oxygen into the deep waters to support marine 
life. The stability of this oceanic circulation has mediated our climate 
for millennia but recently has been weakening.

Episode ED-094: Swimming 
With Sharks

 Can humans evolve to survive in a foreign environment like the 
ocean? The answer is yes! Over many generations, some seagoing 
humans have evolved differently to allow them to stay underwater 
much longer than ordinary humans. 



Episode ED-095: Minerals 
Evolve, Too

All of the naturally occurring chemical elements formed in the early 
days of the 13.8 billion-year-old universe, but only about a dozen 
minerals existed by the time that our solar system started accreting 
(once-separate parts growing together) about 4.6 billion years ago. 
Today, Earth has more than 5,000 minerals, and scientists recently 
determined that two-thirds of those could not have formed without the 
influence of life. Understanding the evolution of minerals on Earth 
helps us understand the evolution of minerals on other planets and 
moons in our solar system and beyond.

Episode ED-096: Real World 
Apocalypse

The 150-million-megaton Chicxulub impact caused the extinction of 
three quarters of the species on Earth and ended the 200-million-
year reign of the dinosaurs. In a geologic instant, the Mesozoic era 
was gone and the Cenozoic era started. But the blast wasn’t the big 
killer—the darkness was! 

Episode ED-097: Surviving the 
Asteroid

Sixty-six million years ago, the Chicxulub asteroid killed off 75 
percent of species on Earth in a planetary catastrophe. Proving that 
life is tenacious, surviving organisms took advantage of both the 
special ecosystems in the crater and the environmental niches that 
opened up because of the extinctions of larger species.

Episode ED-098: Spidey Silk

Spiders might be scary to some, but they certainly produce amazing 
natural materials. Scientists are studying their silk and glue to create 
super-strong materials for human use.

Episode ED-099: Storing CO2

Carbon and oxygen just love to form compounds together, especially 
CO2. Earth sequesters carbon naturally by chemically stabilizing it or 
burying it so it can’t react with oxygen in the atmosphere. As we 
discussed in a previous EarthDate, these natural processes of 
carbon sequestration on Earth can give us some innovative ideas 
about how to reduce carbon dioxide in the atmosphere ourselves.

Episode ED-100: Full Steam 
Ahead

Researchers have found that ships cause their own severe weather 
in shipping lanes around the world. Ship exhaust creates weather 
conditions that cause both cloud formation and enhanced lightning 
from cumulonimbus cloud formation.

Episode ED-101: The Man and 
the Canyon

John Wesley Powell was a visionary nineteenth-century American 
scientist whose exploration shaped the settlement of the American 
West. In 1869, he led the first expedition of European American 
explorers on a wild ride from Green River, Wyoming, through the 
canyonlands of the Green and Colorado Rivers, and finally through 
the Grand Canyon itself.  Two years later, he mounted a second 
expedition to map and photograph the magnificent landscape, 
opening the region to the American public.



Episode ED-102: Core of the 
Realm

Since the 1950’s, scientists have been drilling ice cores to learn 
about Earth’s climate; they are now finding out new details about 
Earth’s history. In addition to the trapped air bubbles that are studied 
to learn about ancient atmospheric gases, scientists have found 
layers of pollution and dust in cores that relate untold stories from 
historical periods including Rome’s glory days through its collapse, 
William the Conqueror’s reign, and the tragedy of the Black Plague.

Episode ED-103: The Alien 
Element

Helium is most familiar to us because of the fun it brings—from 
birthday balloons to squeaky voices—but it is essential for many 
medical and superconductor applications. In 1868, scientists found it 
in the spectrum of the sun, but it had never been seen on Earth. For 
more than a decade, scientists believed it was an alien element, until 
it was finally discovered in volcanic emissions from Mount Vesuvius 
in 1882. Helium is a finite resource so light that it escapes Earth’s 
gravity unless it is contained.

Episode ED-104: Climate 
Escalator

What happens when climate change forces species to move? In the 
plains, crop-hardiness zones are shifting steadily poleward. But the 
stakes are higher as temperatures rise in mountainous regions. 
Studies show that trees and the soil microbes that support them are 
moving upslope, as are birds. What happens when they run out of 
mountain? If it’s the highest mountain in the region, it could mean 
extinction.

Episode ED-105: Migrating Plan

What happens when climate change forces species to move? In the 
plains, crop-hardiness zones are shifting steadily poleward, which 
impacts our food supply.

Episode ED-106: The Scent of 
Rain

 After a dry spell, what can be more refreshing than the distinct 
aroma of a storm approaching? What causes the unique scented 
breezes that herald the arrival of life-giving rains?

Episode ED-107: Spindletop

 In the first weeks of 1901, an exploratory oil well based on a novel 
geological concept blew nearly a million barrels of oil more than 150 
ft into the air over 9 days before drillers could bring it under control. It 
was the first oil well to target oil trapped on the flanks of a salt dome, 
and, from start to finish, it required engineering innovations that are 
still in use today. It also changed history, as abundant American oil 
fueled the country’s rapid transition to mobility.

Episode ED-108: 
Magnetoreception

Many of Earth’s creatures—from microbes to insects, birds, and other 
vertebrates—are able to navigate using a sixth sense: 
magnetoreception. Humans don’t have this directional sense, so the 
phenomenon is hard for us to understand.



Episode ED-109: (Almost) A 
Watershed Moment

John Wesley Powell saw that water management for irrigation would 
be a pivotal issue—one that state governments would be wrestling 
with endlessly—throughout the western United States. So he 
proposed a novel idea: commonwealth boundaries based on 
watersheds.  But Congress couldn’t be persuaded and chose straight 
lines for borders instead. It was a watershed moment…

Episode ED-110: Wildfires

Episode ED-111: Fire Weather

As the intensity and duration of wildfires increase, fires are 
increasingly creating their own weather and fanning their own flames. 
Fire weather during the 2018 Carr Fire, near Redding, California, is 
an example that fire scientists have studied to prepare for future 
events

Episode ED-112: Beach 
Reading

 The warm days of summer bring visions of beautiful coastal 
beaches. You may take a book to read at the beach, but do you know 
how to read your beach?

Episode ED-113: Pterosaurs

 Pterosaurs, reptilian cousins of dinosaurs, were the first vertebrates 
to fly under their own power—actively generating lift by flapping their 
wings. They lived for more than 160 million years; for the first 80 
million years of that period, they were the sole vertebrates in the 
skies.  What became of pterosaurs, and why don’t we know more 
about them?

Episode ED-114: Cooler in the 
Mountains

During the summer heat, many vacationers head to the mountains to 
cool off. But if heat rises and mountains are closer to the sun, why is 
it cooler at elevation?

Episode ED-115: The Geology 
of Fireworks

The raw materials for fireworks come from minerals originally 
combined centuries ago in ancient China and used for warfare. Since 
then, technology has advanced dramatically to create modern 
fireworks displays—fantastic multicolored extravaganzas that delight 
viewers worldwide during celebrations ranging from New Year’s Eve 
to the 4th of July.

Episode ED-116: Tuskless 
Elephants

 Evolutionary change generally involves long time frames of Earth 
history. But in some cases, evolution may be shifted or accelerated 
by human intervention in the natural world. Did human activity 
change the evolutionary path of some giant African elephants?

Episode ED-117: Green 
Iceland/Icy Greenland

Although they are at similar latitudes, for most of the year Iceland is 
covered in luscious green vegetation, while Greenland is covered 
with glaciers that are as much as 130,000 years old. Iceland actually 
imports 40 percent of its ice from other countries.



Episode ED-118: The Star of 
India

The Star of India, one of the largest star sapphires on Earth, is 
unique because it shows six-pointed asterism (starlike patterns) on 
both its top and bottom sides. Its mysterious history includes a wild 
ride during the 1964 jewel heist of the century.

Episode ED-119: How Earth 
Makes Fresh Water

Of all the water that covers 71 percent of Earth’s surface, 97.5 
percent is salt water and only 2.5 percent is fresh. How does Earth 
maintain its supply of fresh water? If you needed drinking water in an 
emergency, how could you turn salt water into fresh water?

Episode ED-120: Homing 
Pigeons

 Ancient Romans, Genghis Khan, and soldiers in both World Wars 
used homing pigeons for communication. The birds got critical 
information where it needed to go, fast.  Pigeons can navigate 
because of their sixth sense—magnetoreception. 

Episode ED-121: Carving a 
Canyon

The steep walls of the Grand Canyon, a remarkable physiographic 
feature that can be seen from space, were carved by the Colorado 
River in northern Arizona through rocks on the Colorado Plateau. But 
exactly how and when more than 1,000 cubic miles of rock were 
flushed out of the canyon has turned out to be one of the biggest 
mysteries in geology.

Episode ED-122: Triple North 
Pole

Believe it or not, Earth has three North Poles: one whose rotational 
axis intersects the surface; one at the point where compass needles 
dive vertically toward Earth; and one where the theoretical bar 
magnet, or dipole, that supports our protective magnetosphere 
comes to Earth’s surface in models. 

Episode ED-123: The 
Wandering Pole

Earth‘s North Magnetic Pole is moving nearly 500 ft per day 
compared to Earth’s Geographic North Pole! 

Episode ED-124: Starting Off on 
the Wrong Foot

 If you could design the most efficient foot for balancing, walking, or 
running upright, it wouldn’t have 26 bones in it, like the human foot. 
How did our feet evolve to support us?

Episode ED-125: The Essential 
Element

Hydrogen is the most abundant element in the universe; it formed in 
the first few moments after the Big Bang. It is the simplest element on 
the periodic table and lighter than air.  It forms water and is essential 
for all life on Earth, right down to your DNA. It also powers the sun 
and stars—as well as the rockets we use to explore space.

Episode ED-126: Two Sides of 
the Sun

Solar cycles occur with regularity—about every 11 years. But not all 
solar cycles are created equal; recent cycles have set records for the 
lowest activity in a century! How does this variation in solar activity 
impact us on Earth’s surface?



Episode ED-127: Fall Colors

Nothing signals the end of summer like the colorful autumn-forest 
extravaganza that occurs before trees drop their leaves for winter. 
Three things dictate the timing and intensity of fall leaf colors: leaf 
pigments, the length of day, and the weather.

Episode ED-128: Salmon Are 
Born to Navigate

Salmon are a natural wonder—born with both an inner map and a 3D 
compass, an extraordinary sense of smell, and possibly other 
navigational capabilities. They live an extraordinary life cycle, 
undergoing changes that enable them to shift from the fresh water of 
their birth into the sea and then return to fresh water to spawn the 
next generation. They are able to navigate in three dimensions using 
magnetoreception and can find their way back to the stream of their 
birth using a combination of their senses. Salmon are able to 
navigate without any previous learning, so they must be using an 
inherited skill.

Episode ED-129: Ice Age 
Rebound

At a human scale, Earth’s surface may seem completely stable, but 
in places it is moving in relentless slow motion, still recovering from 
the effects of Pleistocene glaciation. The land surface around Lake 
Michigan and the British Isles is tilting southward, Chesapeake Bay is 
subsiding, and some Canadian and Scandinavian regions are 
rising—all at a scale of just millimeters per year, which adds up over 
centuries.

Episode ED-130: Water, Water 
Everywhere

Drinking seawater causes rapid dehydration and death. So, 
throughout history, how did sailors on long ocean voyages get their 
fresh water? How are we using these evolving technologies to 
provide water to our thirsty cities? And how are today’s sailors 
helping cities even more in times of drought?

Episode ED-131: Blue Sky, 
Blue Sunset?

 Many wonder why the sky is blue and sunsets are red. The physics 
of light, the characteristics of Earth’s atmosphere, and the physiology 
of the eye result in these colors. The  Martian atmosphere, however, 
leads to different-colored skies and sunsets.

Episode ED-132: Why Pines 
Are Evergreen

When we think of winter scenery, we often picture a snowy vista 
including beautiful evergreen trees. Why do some trees lose their 
leaves for the winter while others maintain green leaves?



Episode ED-133: Weight of 
Water

Earth’s surface is surprisingly sensitive to short-term changes in the 
weight of water, both on it and in it. During historic droughts from 
2011 to 2015, parts of the Sierra Nevada range grew an inch (2.5 
cm) as the amount of water in the rocks decreased by the amount of 
water Los Angeles uses each year. During flooding related to 
Hurricane Harvey in 2017, parts of Houston sagged nearly an inch 
(2.1 cm) under the weight of an inundation equivalent to the volume 
of Lake Champlain.

Episode ED-134: Undersea 
Aquifer

Researchers have identified a huge, relatively freshwater aquifer 
beneath the Atlantic seafloor that stretches from New Jersey to 
Massachusetts—possibly the largest known subsea aquifer in the 
world. 

Episode ED-135: Last Branch 
on the Family Tree

There are more than 400,000 species of beetles, but only one 
species of human. We are a lonely group—all of our cousins in the 
genus Homo are extinct. Are any other creatures on Earth as lonely 
as Homo sapiens?

Episode ED-136: Earth's 
Loneliest Species

The loneliest species around today is New Zealand’s tuatara. This 
“living fossil” looks like a lizard but is the only surviving species of the 
reptilian order Rhynchocephalia.

Episode ED-137: Hot Springs 
Eternal

 Geothermal energy is Earth’s natural heat. Over thousands of years, 
humans have learned to harness it for bathing, cooking, heating, and 
producing electricity. Direct geothermal energy, which comes from 
hot water emanating from springs or produced from wells, has driven 
human settlement and conquest for millennia.

Episode ED-138: Avalanche!

 Avalanches are one of the worst natural hazards in snowy 
mountainous regions of the world. Every year snowslides kill more 
than 150 people and cause significant infrastructure damage 
worldwide. How can you avoid—or survive—avalanches?

Episode ED-139: The Miracles 
of Reindeer

 In 1939, Robert May wrote a Christmas story that was published by 
the Montgomery Ward department store to delight their customers, 
young and old. May’s brother-in-law turned the story into a song, and 
during Christmas week 1949, Gene Autry’s recording hit No. 1 on the 
Billboard pop singles chart. Over the past 80 years, the story of the 
lonely reindeer with a remarkably bright beacon of a nose has 
become modern American Christmas folklore. How do the lyrics of 
the song actually play out in nature?



Episode ED-140: Spinning a 
New Years Tale

Midnight of New Year’s Eve marks two anniversaries of our spinning 
Earth: a complete rotation on Earth’s axis (a day), and a complete 
orbit around the sun (a year). But the spinning doesn’t end there; our 
Solar System also rotates within the whirling Milky Way galaxy.  
Where does it end? Is the entire universe spinning, too?


