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 WHEN DO WE START TO DREAM?
I’m very interested in the marvels of the human body, so the 
September issue’s feature on body facts was engrossing. I 
have many questions, but this one is top of mind right now:

Much is known about when fetuses start to see, smell, 
and hear—and when their hearts beat for the first time. But I 
have not heard about fetuses’ waking and sleeping phases. 
At what point in development is a person really aware of 
being “awake”? And when does dreaming start?
Tosca from Rhode Island

Babies develop sleeping rhythm between the 28th and 36th 
week of pregnancy. But even before that developmental stage 
there are active and dormant phases that can be interpreted 
as “sleep.” From the 17th week on, fetuses are so conscious 
that they can touch through the abdominal wall. Fetal dreams 
have so far been detected only during late-stage pregnancy—
but these are probably unclear and incomprehensible to us.

 UNIMAGINABLE PAIN?
I have a question about the 100 body facts article in issue 
9/18. The article mentioned various levels of pain (1 to 10).  
In this context, I would like to know at which pain level the 
pain experienced during childbirth would be classified.  
I myself cannot experience it, so I’m curious about what 
women go through to bring forth the miracle of life.
Anto from New Jersey

Birth pain is one of the most severe kinds of pain a person can  
endure (level 8)—despite the brain counteracting the pain of 

labor and delivery by releasing endogenous opioids. But the 
consensus is the agony is well worth it: Babies are generally 
regarded as miraculous, and women’s love and willingness to 
suffer travail enable humankind to persist and progress.

 iD UPDATE: SPACE MYSTERY
In last issue’s Q&A we told you about the interstellar object 
named Oumuamua, which has mysterious origins in a far-off  
corner of space. Now scientists are reporting that they have 
found the vicinity of the cigar-shaped object, which has finally 
been classified as a comet despite the absence of a visible tail. 
Astrophysicist Jackie Faherty has said “Determining the home 
of Oumuamua is equatable to finding a needle in a haystack 
the size of Mount Everest,” and indeed the precise location 
still isn’t known. An international team of researchers using 
new data from the European Space Agency’s Gaia probe has  
narrowed it down to four dwarf stars that could be Oumuamua’s 
home. It is not known how it escaped its own system to reach 
us, though evidence suggests it was ejected by gravitational 
forces from a giant planet that orbits its home star. Oumuamua 
has been traveling for more than 1 million years and is the first 
known interstellar object to visit our solar system.

The Gaia space observatory’s purpose is to collect detailed 
data on more than 1 billion stars in the Milky Way. To leverage 
that data, the astronomers considered details for 7 million of 
the stars in Gaia’s repository, along with another 220,000 that 
have already been cataloged. After a great deal of calculation, 
they’ve identified four stars that came within a few light-years  
of Oumuamua between 1 and 7 million years ago. One is a 
reddish dwarf called HIP 3757, another is a sunlike star called 
HD 292249; not much is known about the other candidates.

Perhaps someday more will be known about Oumuamua’s 
origins and researchers will be able to pinpoint which of the 
four stars it calls home. However it’s also possible Oumuamua 
hails from yet another star that is not currently visible to us.

readerfeedback
You talk, we listen! Here’s what you had to say about previous issues  

of iD. Thanks for your feedback and suggestions. Keep ’em coming.
questions@ideasanddiscoveries.com www.facebook.com/ideasanddiscoveries
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Oumuamua exhibits 
non-gravitational 
acceleration, which 
adds to its already 
substantial mystique.
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To our readers:
  Small deeds can have an enormous impact, and that concept permeates this issue. 

It’s evident in way the butterfly effect has shaped the course of history as well as 
in the influence of wolves on their surroundings and how an avalanche is triggered.  
Sometimes a catalyst is necessary to be the straw that breaks the camel’s back.  
With that in mind, we’d like to thank all the respondents for our vectoring initiative, 
who with small thoughtful acts in their local environment may be able to have a big 
impact on iD’s reach. Thanks for your support; we appreciate our readers very much,  
and we’re happy to report that this is the start of iD’s ninth year of publication.
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Filling the 
Night Sky 
with Love 
and Light
Thousands of lit lanterns float peacefully through 
the sky like scores of paper jellyfish. The enchanting 
spectacle of the Yi Peng lantern festival takes place 
each year in northern Thailand and coincides with 
the nation’s annual celebration of the Loy Krathong  
river festival. Yi Peng dates back to the medieval 
kingdom of Lanna, which was found in what is now 
the northern part of modern Thailand. Because  
Loy Krathong occurs on the night of the full moon 
of the 12th month of the traditional Thai calendar,  
its date changes every year. It usually takes place 
around mid-November, and the Yi Peng portion is  
celebrated in Chiang Mai for three days. (The 2018 
Yi Peng dates: November 21–23.) The locals believe 
this is when the rivers are fullest and the moon is 
brightest, making it the ideal time to light a lantern  
to wish for good fortune in the coming year. Homes 
and public buildings are adorned with colorful flags 
and lights, and there’s lots of music, dancing, and 
crafts, as well as plenty of parades, food vendors, 
and fireworks. (And of course, plenty of tourists.) 
The act of releasing the lantern symbolizes letting 
go of the troubles and misfortunes of the previous 
year; the Buddhists additionally believe it is a way 
of honoring Buddha, and those who make a wish  
when releasing a lantern should see it come true—
provided they perform good deeds in the new year. 

A photo and its story 

7 Jan 2019ideasanddiscoveries.com
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FORESTS
HOW WOLVES  

SHAPE OUR 

American wolves are thriving again. Reintroduced in 1995, almost 6,000 of them now live in the 
lower 48 states and another 8,000 to 11,000 live in Alaska. German wolves, on the other hand, 
have been struggling. But while only about 150 adult wolves survive in the wild, their numbers 

are growing. Forest ranger Peter Wohlleben talks about the progress they’ve made…

Wolves are making a comeback in Germany—but does a 
modern industrial society really have room enough for people 

as well as large predators? After all, when standing on its hind legs, 
an adult wolf is as tall as a grown human being. And as wolves return 
to their former habitats, how are these new arrivals transforming the 
balance of the species as a whole? We now have some answers to 
these relatively recent questions. Since the beginning of this century, 
wolves have been reintroduced to German forests in one of the biggest 
wildlife restoration efforts in history, bringing them back to one of the 
more densely populated countries in Europe. German ecologists have 
learned from the experience of other countries, especially the United 
States, that the presence of these animals can have a huge impact on 

ecosystems. As apex predators, wolves exert an enormous influence 
on the food chain. In Yellowstone National Park, for example, wolf 
reintroduction lowered the numbers of both the hunters (coyotes) 
and the hunted (deer) by more than 50% within only a few years. 
Among other things, this has significantly affected the growth of new 
trees, the sleeping patterns of bears—and even the nature of rivers. 
But can comparable results be expected for the wolves in Germany? 
Here Peter Wohlleben describes to iD what can be expected as the 
reintroduction effort widens. The forest ranger, author of numerous 
books about plants and animals, and founder of a forest academy 
explains why even small changes can have a large effect on nature—
and why he still walks carefree through the woods despite the wolves.

9 Jan 2019ideasanddiscoveries.com
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ELDER CARE
Wolves are very social animals—
at least as far as social activity 
pertains to their own pack. Their 
sense of solidarity leads them to 
make sure elderly and sick wolves 
get enough to eat; they will even 
chew and partially digest a meal 
for such wolves to ensure all the 
pack members get their share,  
a practice that is otherwise rare  
in the animal world.

THE LEADER OF THE PACK 
A pack is usually a family of 
between 10 and 20 wolves—
including grandparents, parents 
and their offspring (yearlings  
and pups), and sometimes  
even a few aunts or uncles. 
Usually the alpha male and 
female are in charge of the  
pack, with the female frequently 
dominant in decision-making. 
They’re also generally the only 
members of the pack to breed 
and produce offspring that are 
allowed to survive to adulthood.

ADOPTED CHILDREN
“Lone wolves” are the exception. Though a wolf pack 
has been filmed accepting a strange wolf as the pack’s 
leader after the death of its alpha male, this behavior  
is believed to be rare. But the addition of a new strong 
leader can increase the chance of hunting success and 
thus the survival of the pack.

THE STRESS OF RESPONSIBILITY
Alpha wolves do not have an easy job: They have to maintain harmony in 
the pack, fend off any would-be invaders, and organize a hunt for a large 
animal every few days to guarantee there is enough for everyone to eat. 
Examination of wolf feces has shown that alpha wolves have the highest 
concentrations of glucocorticoids (stress hormones) in the pack. BOSS

WHO’S THE 
 HERE?

11 Jan 2019ideasanddiscoveries.com



AERIAL-TERRESTRIAL SYMBIOSIS
Carnivorous birds like to stay close to a wolf pack.  
In North America they can be found accompanying 
four out of five hunts in order to snag what remains 
of the prey when the wolves are done eating. Some 
members of the corvid family, which includes crows, 
jays, and magpies, basically live with wolves: They 
sound the alarm when danger is near and keep the 
wolves’ lairs clean—by eating feces, for example.

SILENT STRUGGLE
Often the right look in a wolf’s eyes is enough to decide 
the outcome of a confrontation: Wolves perceive staring 
as a threat—and will respond with either submissive or 
aggressive behavior, depending on the opponent. Wolves 
are masters of nonverbal communication. Even territorial 
skirmishes are usually soundless. When wolves are heard 
snarling in a movie, the menacing sounds have usually 
been dubbed into the film to heighten the dramatic effect.

12Jan 2019 ideasanddiscoveries.com



Mr. Wohlleben, you work 
in the Eifel region between 

western Germany and Belgium. 
Have the wolves made it back 
to that area?
No, not yet. We have had wolves in 
Germany only since the year 2000, 
and they are slowly moving across 
the country from east to west. So far 
they have not reached the region 
along the border with Belgium and 
Luxembourg. That will certainly occur 
in the next few years, however. And 
I’m sure I’ll notice their presence long 
before I see the first one—because of 
the way the other animals react.

How does that work?
I can’t tell you precisely how it 

works, but the forest has its own form 
of silent communication. One of my 

PETER  
WOHLLEBEN                                                
RANGER, AUTHOR, 
FOREST ACADEMY 
FOUNDER — AND 
RESEARCHER…

colleagues farther east recently told 
me that he always knows when there 
are lynx in his territory. For example, 
his cat will refuse to leave the house. 
If there are wolves around, the deer 
alter their behavior—as the preferred 
animal of prey for the new predators, 
they are in the most peril. Therefore 
their lives undergo a dramatic change.

Can you elaborate on that?
It’s quite simple: As long as 

they have nothing to fear apart from 
human hunters, the deer tend to stay 
in the dense underbrush. They know 
that we bipeds are slow and have to 
rely on both our stealth and our eyes. 
Wolves, on the other hand, have an 
excellent sense of smell and actively 
pursue their prey. Thus hiding doesn’t 
do the deer much good in that case. 
So when wolves are around, the deer 
prefer open spaces where they can 
see the wolves coming and quickly 
dart away. That preference modifies 
the very face of the forest.

Are you saying a forest 
with wolves looks different 

from one that has no wolves?
That is, indeed, the case. There is an 
old proverb from Russia: “Where the 

wolf goes, the forest grows.” If the 
deer are forced to leave the grazing 
grounds they prefer and spend more 
time in forest clearings, they browse 
less on younger trees than they would 
in deeper cover. That creates better 
conditions for reforestation. This can 
even influence the course of streams 
and rivers, as has been observed in 
Yellowstone National Park [see page 
18]: When streams have more trees 
growing along their banks because 
the deer have started to avoid those 
places that are harder to escape from, 
the flowing water does not erode the 
soil as quickly as it otherwise would 
because the tree roots hold it in place. 
In addition, the new trees at the river’s 
edge begin attracting beavers, and 
they, in turn, will start building dams. 
At the same time, the diversity of the 
plants in the forest increases: When 
deer no longer have easy access to 
plants they consider delicacies, such 
as fireweed, they must rely on other 
fare. Without the presence of wolves 
these plants get overgrazed, making 
way for other plants the deer dislike, 
like foxglove, which is poisonous and 
crowds out other species. Similarly, 
the chances of survival improve for 
raspberries, which have few thorns 

RIVERS
WOLVES CAN REDIRECT 

THE COURSE OF

THE QUEST FOR FOOD
Wolves’ preferred hunting 
targets are large hoofed 
animals and boars, but  
they have been known to  
eat salmon (especially  
in coastal areas).

>
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for defense. With the wolves around, 
herbivores begin avoiding the areas 
where the raspberries grow—which 
up until that point had mostly been 
home to the thornier blackberries—
and the raspberries flourish.

And what about the forest 
animals? Does population 

density drastically decline with 
a new predator in the area?
It’s mostly a myth that predators wipe 
out entire species. They normally can’t 
do that—there are too many animals. 
In Germany, for example, each square 
mile of forest is home to roughly 150 
to 200 mammals that are the size of 
a deer or larger. There are few places 
on Earth where the density is higher. 
And that still holds true even in those 
areas where most of the wolves live. 
Wolves require a fairly large territory: 
If they always stayed in the same part 
of the forest, the other animals would 
simply move out. And their increased 
caution would make it much harder 
for wolves to catch anything. Figures 
from the lower 48 U.S. states show 
that wolf territories can sometimes 
be less than 100 square miles, but in 
Alaska and Canada a territory can be 
1,000 square miles or more. It’s worth 
noting, however, that wolves did wipe 
out all of the mouflon that had been 
imported to Germany from southern 
Europe. The wild sheep were adapted 
to living in high mountains and were 
unsuited for living at lower elevations. 
In their new home they didn’t have the 
steep slopes they need for fleeing from 
predators. So, in fact, the wolves have 
restored the area’s original balance.

Are wolves a threat to 
domestic farm animals? 

Do we have to erect thousands 
of miles of fencing to protect 
the pens and pastures?
The analysis of thousands of fecal 
samples from German wolves has 
shown that 99.3 percent of their prey 
are wild animals. Not even one out 
of a hundred is domestic. The latter 

apparently do not taste as good to a 
wolf. In any case, a low electric fence 
or a guard dog is generally sufficient 
to protect against damage by wolves. 
By the way, farmers are compensated 
by the state for any animals they lose. 
This fact stands in sharp contrast to  
rodent damage: In one year mice may 
destroy up to 30 percent of a harvest, 
but farmers must simply tolerate it as 
an irritating but immutable fact of life. 
We should ask ourselves a question: 
Do we want nature, or not?

But how can wolves be 
kept under control? It’s 

unsettling to imagine fencing 
off a neighborhood or arming 
yourself for a walk in the woods.
What most of us actually fear is the 
unknown. For the past 100 years or 
so we have not had any experiences 
with wolves living in the wild, so fears 
and rumors have multiplied about the 
dangers supposedly posed by these 
animals. Legends and fairy tales have 
stimulated many of these fears. But 
the fact is: We are just not on a wolf’s 
genetic menu. This also applies to the 

supposed danger posed by wild boar: 
A 200-pound boar would certainly be 
a threat if it wanted to attack a human. 
However in the 30 years that I have 
been working in the woods, I’ve never 
heard of that actually taking place.  
We’re simply not on their list of prey. 
Still, it is extremely important not to 
feed wolves so they do not become 
accustomed to us. Our fears are really 
just a question of attitude. Every year 
about 15 fatal hunting accidents take 
place in Germany—sometimes more; 
in America, the figure is closer to 100. 
But does this discourage people from 
walking in the woods? According to 
a U.S. study, in America a person is 
bitten by a dog about 4.7 million times 
per year. Does that stop people from 
keeping dogs as pets? It is high time 
that we changed our attitude toward 
wolves. If you should be lucky enough 
to encounter a wolf in the woods, do 
not panic. Just take out your camera 
or mobile phone and let the wolf know 
you are there by waving or making a 
noise. The wolf will vanish in a flash.  
I, for one, will be warmly welcoming 
the newcomers to my territory.

SACRIFICIAL LAMBS
Native to southern Europe, small wild sheep called mouflon have mostly 
come to be Alpine residents. After the mouflon were imported to flatter 
areas of eastern Germany, the return of the wolves was their downfall: 
They quickly became extinct there.

Unlike large cats, which apply a fatal 
killing bite and then eat the dead prey, 

wolves will disable their prey until it is weak 
enough for the pack to begin feeding on it. 
Because of the long struggle, the moment of 
death is more difficult to determine. While a 
wolf’s long narrow snout reduces the amount 
of pressure it can bring to bear on its prey, 
lions and tigers have significantly more biting 
power. In addition, over time a wolf’s 42 teeth 
wear down with use and lose their sharpness. 
Wolves are also slower than the ruminant 
animals that serve as their most important 
prey. While a white-tailed deer can run about 
30 miles per hour, wolves can sustain only 
about 25 miles per hour, although they can 
reach 35 for short bursts. They also lack the 
sharp powerful claws that cats use to firmly 
hold on to their prey. When they are hunting, 

WOLVES

42

400

WHY
    HUNT DIFFERENTLY 
        FROM BIG CATS

&FACTS 
FIGURES

TEETH ARE FOUND IN A 
WOLF’S MOUTH. THEY ARE 

ALL CONSTANTLY BEING 
WORN DOWN.

PSI IS A WOLF’S NORMAL BITE 
PRESSURE, BUT THAT CAN BE 
UP TO THREE TIMES HIGHER 

WHEN IT’S DEFENDING ITSELF.

wolves rely on their powers of observation as 
well as the shared intelligence of the pack: 
Hunting is a team effort. In pursuing a herd 
of animals, wolves are on the lookout for any 
perceptible weaknesses. Limping or another 
sign of illness leads them to choose an older, 
weaker animal. Wolves also take weather and 
terrain into consideration. They like to pursue 
their prey across deep snow, where their wide 
paws give then an advantage over hoofed 
animals, which can flounder in a snowdrift.

Wolves coordinate their pursuits: Quicker, 
lighter females herd the ruminants and try to 
separate them so the slower, more powerful 
males can bring them down. Younger wolves 
generally watch and learn from their elders. 
Sometimes a hunt ends badly: Far bigger than 
its hunter, an elk can shatter a wolf’s jaw with 
its hooves—clearly hunting is risky business.

17 Jan 2019ideasanddiscoveries.com



HOW DO YOU SAVE  
A NATIONAL PARK?

THE YELLOWSTONE WOLF STUDY: 

Before wolves were reintroduced in 1995, Yellowstone National 
Park in Wyoming had been through hard times. Massive fires 

in 1988 destroyed more than a third of the nation’s first national park. 
Afterwards, an overpopulation of deer kept trees from growing back. 
Then scientists at the National Park Service had an idea that would 
fundamentally change and restore the park’s ecological balance: 
Some 70 years after the last wolf was shot and killed in Yellowstone, 
14 Canadian wolves were captured in Alberta, Canada, brought to 
Yellowstone, and released. After only a few years the effects became 
visible: The deer population was reduced by about a third. With these 

herbivorous animals gone, more trees began growing along the banks 
of the streams, attracting birds, beavers, and shade-loving fish. Even 
the bears benefited—and not just because they could take prey away 
from the wolves after the hunt. Deer were able to consume fewer of 
the sweet, high-calorie berries that the bears need for putting on fat 
to get them through their winter hibernation. The number of birds of 
prey also grew as the wolves reduced the coyote population by half. 
Without the competition, hawks, kites, and eagles were able to eat 
their fill of small game. Today about 100 wolves make their home in 
Yellowstone—where they are part of the new (old) balance of nature.

LAMENTATION
Wolves howl mostly to mark their 
territory or to keep track of the 
members of their pack. The head  
of the Yellowstone Wolf Project, 
Doug Smith, says: “One howl is  
‘stay out,’ and the other is ‘where 
are you?’” But Smith says he has 
sometimes heard a wolf howling 
because its mate had died.

LONG-DISTANCE RUNNERS
While wolves usually trot at 5 mph, they 
can sustain a speed of 25 mph for up to 

two hours and can reach almost 40 mph 
for short bursts. But their speciality is 

long-distance running: A wolf may travel 
50 miles per day while hunting for food.

HUNTING IN THE NATIONAL PARK
In 1872 Congress passed the Yellowstone 
National Park Protection Act “to set  
apart a certain tract of land lying near  
the headwaters of the Yellowstone River 
as a public park.” The act was motivated by 
a desire to protect the 10,000 hot springs 
(one of which is shown above) for human 
recreation. Initially the animals in the new 
park enjoyed no protected status. On the 
contrary: Under pressure from farmers 
who lived near the park, the wolves were 
hunted to extinction. PH
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Deep inside the Earth beats the heart 
of our world. Underneath our feet lies 
the roiling turmoil of incredible forces, 
which influence all life and go largely 
unnoticed until they surface…

5 QUESTIONS 
ABOUT THE 
INTERIOR OF 
OUR PLANET

LIFE AND DEATH
A volcanic eruption can devastate 

huge swaths of land—as Mount St. 
Helens did in the state of Washington 

in 1980. But volcanoes also create 
new land—and therefore, new life.

Where the Earth’s core and mantle 
meet, the temperature is 10,800°F. 

That’s as hot as the surface of the Sun. 
There, at a depth of 1,800 miles, lies the 
graveyard of the continents. This is where 
gigantic slabs called tectonic plates are 
pulled down toward the planet’s molten 
outer core. But this final resting place of 
the continental slabs is not final at all— 
it’s also a place of new beginnings. Like a 
phoenix rising from the ashes, mushroom-
shaped masses of magna from the interior 
of Earth rise up to the surface, emerging 
from the ocean as new volcanic islands, 
such as those of Hawaii. Seismologists 
have found one of these mantle plumes 
rising under Australia and New Zealand. 
And they’re certain: This is where the next 
volcanic islands will be coming forth from 
the ocean floor.

WHERE IS THE 
GRAVEYARD OF 

THE CONTINENTS? 
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Earth’s tectonic plates are like giant fins in a sea 
of magma that is in constant motion. This viscous 

material—which breaks through the surface of the Earth 
from time to time in a burst of volcanic activity (photo)—
is kept in motion in our planet’s interior by two processes. 
The convective flow associated with plate tectonics is 
caused by cold plates at the surface sinking back into 
the mantle, while mantle plumes carry heat upward from 
the planet’s interior. But what would happen if Earth’s 
core stopped moving? Scientists believe that Germany, 
for example, would sink by more than 300 feet, causing 
the North Sea and the Baltic Sea to overspread large 
northern areas of the country. Iceland could possibly 
sink by more than 3,000 feet, leaving nothing visible 
but a small chain of islands. But some places would 
rise: New York City by more than 300 feet and the Andes 
in South America by almost 3,300 feet. But is there any 
danger of Earth’s internal activity ever coming to rest? 

ARE WE SURFING ON A WAVE OF MAGMA?
In order to find out, geologists at Germany’s University 
of Potsdam ran a simulation of the Earth’s core over a 
period of 200 million years and came to an astonishing 
conclusion: The magma inside Earth takes 150 million 
years to undergo a complete cycle before starting over—
thus making it the longest and oldest geological process 
on the planet. These currents are part of a continuous 
operation, and it’s unlikely that a whole continent would 
ever sink into the sea—with just one possible exception. 
Australia has been tipping to the north and east for the 
past 100 million years, and Sydney is, indeed, sinking.

A LAKE OF LAVA
There are only six active lava lakes in the 

world—and Erta Ale in Ethiopia (photo)  
is one of the most spectacular. It affords 

us a glimpse of the fiery chaos that churns 
underneath the surface of our planet.
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Our Earth may seem constant and 
imperturbable. It ceaselessly circles 

the Sun, and nothing appears capable of 
throwing it off its rhythm—but is that really 
true? Geologist Bernhard Steinberger from 
the Helmholtz Center in Potsdam, Germany, 
has determined that our world has actually 
been straying for some time. He discovered 
the cause in Africa and under the Pacific 
Ocean—several miles beneath the Earth’s 
surface. There gigantic bubbles of molten 
rock throw our planet slightly off balance 
as it rotates on its axis at 1,000 miles per 
hour. However this isn’t the first time that 
Earth has lost its equilibrium. For the past 
100 million years the planet has traveled 
back and forth by nearly 9 degrees relative 
to its axis of rotation. Some 320 million 
years ago, it varied by up to 18 degrees. 
The results were more serious than you 
might first imagine. The continents at that 
time were in completely different climate 
zones relative to today. Scientists say that 
if Earth were to tilt by 18 degrees again, 
Germany would be in a Saharan climate 
zone. And Steinberger is certain that it’s 
happening: According to his calculations, 
Earth’s outer layers have been moving at 
a rate of 0.2 degrees every million years—
for the past 40 million years. But you can 
breathe easy: At that rate, it will still take 
another 90 million years for the hot sun of 
North Africa to beat down on Berlin.

WHEN WILL 
EUROPEANS 
BE LIVING IN 

THE SAHARA?

CLIMATE SHIFT
The Namib is the oldest desert in 
the world. Massive sand dunes are 
silhouetted against the sky as far 
as the eye can see. Now scientists 
are convinced: It is only a matter 
of time before Europe becomes 
part of a desert region.
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Geochemist Emily Pope of the Natural History 
Museum of Denmark was taken by surprise when 

she and her team examined the cliffs of Greenland and 
found remnants of prior oceans. The serpentine rocks, 
which are 3.8 billion years old, were formed on the bed 
of a primeval sea. But what happened to the water that 
had once covered this land? When they examined the 
serpentinite, researchers made an amazing discovery: 
The water 3.8 billion years ago was far lighter than that 
of today’s oceans because it contained considerably 
less deuterium. Deuterium is an especially heavy form 
of hydrogen, which, with one proton and one neutron 
in its nucleus, is twice as heavy as the ordinary element. 

HAS THE EARTH SPRUNG A LEAK?
It tends to remain in seawater even after evaporation. 
Therefore a higher concentration of deuterium provides 
clues as to how much water the oceans used to contain. 
According to these calculations, about one-quarter of 
Earth’s water has disappeared over the past 4 billion 
years in the form of lighter hydrogen that evaporated. 
Emily Pope and her team found two sources of this loss: 
Some disappeared when the continents were created, 
and the rest dissipated into space because the early 
atmosphere contained far less oxygen that could have 
combined with hydrogen to form water. Today hydrogen 
that evaporates returns to the Earth in the form of rain. 
Nevertheless the loss continues. Some 100,000 tons of 
hydrogen vanish into space each year. But not to worry: 
The oceans will not dry out. The water loss causes the 
level of the oceans to drop by only a tiny fraction of an 
inch per year.

WATER LOSS
This view of Reynisfjara Beach in Iceland hardly 
suggests that Earth is losing water. But in fact, 
the oceans had covered far more of the planet’s 
surface 4 billion years ago than they do today.
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Deep beneath Earth’s surface, enclosed within 
hot primordial rock, they thrive, feeding on as-yet 

unknown chemical substances. Everywhere in the world 
there are microbes living several miles under our feet, 
in deep caves or below the ocean floor. Now scientists 
have made an incredible discovery: In taking samples 
as far as 10,000 miles apart, they have found the same 
DNA in almost all of the microbes that they’ve tested. 
How is it possible for them to be so closely related? 
Marine microbiologist Antje Boetius of the University 
of Bremen believes that the microbes originated in the 

ARE THERE ALIENS IN THE BOWELS OF THE EARTH?
Earth’s crust and are the source of all life on the planet. 
And that is where they will continue to live long after 
all the other life-forms on Earth have become extinct. 
Researchers believe these microbes may hold the key 
to discovering extraterrestrial life on other planets. 
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ARCANE UNDERGROUND REALM
Tham Khoun Xe in Laos is one of the world’s biggest 
underground river caves: It’s over 4 miles long with  
an average ceiling height of 200 feet. The geological 
formations found here are of interest to scientists, 
but the true allure of the location lies much deeper…
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ould the flapping of 
a butterfly’s wings 
in Brazil give rise to 
a  tornado in Texas? 
This is the question 
that had piqued the 
avid curiosity of the  

American meteorologist and father of the 
chaos theory Edward Norton Lorenz—and 
prompted his discovery of the so-called 
butterfly effect. His thesis: Given a world 
in which anything is possible, it can’t be 
ruled out that the flapping of a butterfly’s 
wings could give rise to an environmental 
catastrophe a few thousand miles away. 
Drawing on meteorological training from 
MIT, Lorenz had the entire global weather 
system in mind as he pondered the matter. 
And in such a global context, tiny random 
actions can have gigantic consequences. 
But does the butterfly effect apply to other 
systems as well? Could it have impacted 
the course of history, given the countless 
players, decisions, and events involved? 
Published in 1963, Lorenz’s thoughts on 
unpredictability have inspired generations 
of scientists and historians ever since—
and produced spectacular findings. Even 
small events can affect the big picture and 
have an enormous effect on an outcome. 
Weather alone has played a significant 
role in history. The dropping of the atomic 
bomb over the Japanese city of Nagasaki 
on August 9, 1945, for example, had come 
about due to thick cloud cover obscuring 
the initial target, the smaller industrial city 
of Kokura. The pilot, who’d been ordered 
to drop the bomb by sight rather than by 
using radar, diverted to Nagasaki instead. 
But what caused cloud cover over Kokura? 
Could it have arisen from butterfly wings 
flapping somewhere in Brazil? The results,  
in any case, were absolutely devastating:  
Of the nearly 300,000 people present in 
Nagasaki at the time of the blast, 70,000 
were dead by the end of that year—and 
most of them would have been alive if the 
weather had been different. The accounts 
on the pages that follow illustrate just how 
unpredictable the butterfly effect can be—
and how profoundly it influences history…

Consequences
in History

Unintended

C
Insidious 
intrigues, 

complicated 
conspiracies, 

and ingenious 
maneuvers: 
Momentous 
events and 

indomitable 
personalities 

often shape  
the course of 

human history. 
And yet the devil 
is in the details: 

Sometimes a tiny 
coincidence can 

set an unplanned 
chain of events 

in motion—and 
result in the kind 

of tremendous 
upheaval that 
can endanger 

the future of 
humanity…

The  
Butterfly 
Effect
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Throughout history, seemingly mundane 
events have triggered major upheaval. 
Sometimes, however, such an event has 
had the opposite effect and prevented 
radical changes from taking place. An 

excellent example of this is found in Adolf Hitler, 
whose fate seemed to be sealed numerous times, 
whether it was through imminent drowning, a time 
bomb, or a bullet. And yet against all odds, fate 
appears to have reshuffled the cards again and 
again to save his life—as occurred in an incident 
said to have taken place on the Western Front in 
France in September 1918. In the British trenches, 
a young corporal named Henry Tandey is holding 
out against the Germans. The air is filled with the 
blasts of exploding shells and the cries of dying 
soldiers—but suddenly Tandey blocks them out 
to focus on what is unfolding before his eyes. The 
British soldier peers through clouds of smoke to 
see a German soldier standing directly in his line 
of fire. Before Tandey has time to react, the young 
German looks up, staring him directly in the eyes.

Tired and wounded, 
the German does not 
even attempt to raise 
his weapon. After what 
seems like an eternity, 
Tandey lowers his gun. 
The German man just  
gives him a quick nod 
of gratitude—then he 
stumbles out of view. 
Years later, the British 
corporal finds out the 
identity of the soldier 
he spared: That young 
German, a member of a 
Bavarian infantry unit, 
was none other than 
Adolf Hitler. If Tandey 
had not hesitated that 
day, Hitler would never 
have come home from 
the front. Therefore he 
would also never have 
become the leader of 
the National Socialist 
Party, nor the German 
chancellor. And: He’d 
never have unleashed 
the Second World War, 
which claimed nearly 

60 million lives. Was it the power of chance or 
the irony of fate that Adolf Hitler met a man on the 
battlefield whose sense of humanity had prevented 
him from executing a wounded opponent? 

Such a question comes up in two other incidents 
that happened under similar circumstances. The 
first occurred in January 1894: Hitler was not yet 
five years old when he slipped on the banks of the 
Inn River and fell into the water. The boy could not 
swim and seemed certain to drown—but Johann 
Nepomuk Kühberger, who was six months younger, 
had been standing nearby and pulled Hitler from 
the water before he could be swept away. Another 
incident seems still more unlikely. On the evening 
of November 8, 1939—two months after World 
War II had broken out—Hitler was delivering a 
speech at Munich’s Bürgerbräukeller beer hall. 
But as luck would have it, the city was blanketed 
by a thick fog that had closed the airport. To get 
back to Berlin, Hitler was forced to take the night 
train, which meant he had to conclude his speech 
30 minutes earlier than planned. Mere minutes 
after he’d left the Bürgerbräukeller, the beer hall 
was rocked by a powerful explosion. The force of 
the blast caused the ceiling to collapse, killing 
8 people and wounding around 60 others. But by 
then the dictator was already on his way to Berlin.

These landmark events in the life of Adolf Hitler 
would ultimately become decisive turning points 
in history—and yet they went largely unnoticed 
for a long time because their significance became 
apparent only later. (Assassins attempted to kill 
Hitler more than 20 times—all to no avail.) A study 
of the dictator’s biography, however, reveals that, 
in addition to the other factors at work, it seems the 
whims of nature and a series of unfortunate events 
had particularly enabled his rise to power. “Chance 
was Hitler’s best bodyguard. Banal trivialities make 
world history,” proclaims historian Will Berthold. 
And Hitler appears to have suspected as much. 
According to historian David Johnson, when Hitler 
met Prime Minister Neville Chamberlain in 1938, 
he showed his British counterpart a painting of a 
post-battle scene from the First World War. Among 
the British soldiers depicted was Henry Tandey, 
who had gone on to become the most decorated 
soldier in the conflict. Hitler pointed to his savior 
and is said to have told Chamberlain: “That man 
came so near to killing me that I thought I should 
never see Germany again. Providence saved me.” 
But was it providence, an act of human empathy, 
or the wings of a butterfly at work?

CHANCE  
WAS 
HITLER’S 
BEST 
BODYGUARD. 
BANAL 
TRIVIALITIES 
MAKE 
WORLD 
HISTORY.

HOW DID HITLER EVADE ASSASSINATION 
TIME AND TIME AGAIN?
In all, there were more than 20 plots to assassinate 
Adolf Hitler. But despite meticulous planning and 
numerous opportunities, none of the assassination 
attempts ever succeeded. It often seemed that the 
German dictator’s most important ally was mere 
coincidence or a spontaneous change of plans.

HOW A FEELING OF 

EMPATHY
LED TO 60 MILLION DEATHS
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For a long time, Zine el-Abidine Ben Ali 
was considered to be untouchable. He 
had ruled Tunisia with an iron fist since 
1987—and been responsible for the 
abuse, rape, and murder of thousands 

of innocent people. And he was greedy. He had 
systematically looted the nation of 11 million 
inhabitants, many of whom lived in conditions 
of grinding poverty. A year after his downfall in 
2011, the country was still struggling to recover 
the estimated $17 billion he’d plundered from 
the treasury and diverted to private accounts—
a sum equivalent to about one-third of Tunisia’s 
annual GDP. The dictator had managed to thrive 
unchecked for 23 years full of mismanagement 
and abuses of power. And what brought him 
down in the end was not yet another conspiracy 
to commit murder or massive embezzlement—
it was the flap of a butterfly’s wings that seemed 
so mundane and insignificant that practically no 
one noticed at first. It all started at a vegetable 
market in a small town in the Tunisian desert…

Sidi Bouzid is a dusty city of 50,000 people 
in the interior of Tunisia. Unemployment is high. 
Most of the inhabitants struggle to make ends 
meet—like Mohamed Bouazizi. The 26-year-old 
must support his mother, uncle, and five younger 
siblings with the income he generates operating 
a small unlicensed vegetable cart. He could not 
afford to get a business license. On the morning 
of December 17, 2010, as on every other day, 
he purchases tomatoes, apples, and onions at 
a wholesale market and carries them several 
miles across town to sell them to his regular 
customers at a small markup. But today things 
are different. A light breeze is blowing that will 
soon develop into a storm—all it takes is a brief 
encounter with officialdom: 45-year-old Faida 
Hamdy is a municipal inspector, a policeman’s 
daughter with a spotless record. Hamdy is not 
a police officer: Her duties include inspecting 
buildings, investigating noise complaints, and 
fining illegal vendors. On this day she asks to 
see Mohamed Bouazizi’s license. But he doesn’t 
have one. Other vendors later say that a bribe 
of 20 dinars—around $7—would have settled 
the matter, but Bouazizi, who purchases his 

produce on credit, could not or would not pay it. 
That $7 sum is enough to trigger the butterfly 
effect. When Hamdy tries to confiscate the cart, 
Bouazizi resists, so the inspector seizes his cart, 
his scales, and his boxes of fruit. Bouazizi storms 
off to complain at the nearby governor’s office, 
but no one would listen to his complaint. That’s 
the last straw for Mohamed Bouazizi. How will 
he feed his family with no cart and no produce? 
What happens next is not only the tragic story 
of a Tunisian street vendor—it would become 
a part of world history. Bouazizi returns to the 
governor’s office with a can of flammable liquid, 
pours it on his body, and sets himself on fire 
within sight of the police station. Due to burns 
covering 90% of his body, Mohamed Bouazizi 
dies three weeks later—and for a moment, it 
seems the incident is over as the final chapter 
in the sad story of a young life comes to a close. 

But then something very surprising happens. 
By the time Bouazizi dies, protests have spread 
throughout the entire country as people rise up 
against the injustice and poverty that they’ve 
been enduring for decades. The demonstrators 
declare Mohamed Bouazizi their symbolic hero. 
The government deploys heavily armed special 
units against the demonstrators, but things only 
continue to get out of hand. Instead of retreating, 
more and more demonstrators take to the streets. 
When the police start using tear gas against the 
people, the crowds respond by throwing stones 
and occupying police stations. Repression and 
despair that have accumulated for decades are 
being released with an angry uproar—and soon 
the demonstrations spread like a conflagration 
across Africa and the Middle East. The Tunisian 
president flees the country on January 14, 2011, 
and goes into exile in Saudi Arabia. The next 
month Hosni Mubarak resigns as president of 
Egypt after 30 years in power. Later that year a 
mob kills Libyan dictator Muammar el-Qaddafi. 
In Syria protests soon become a brutal civil war. 
The Arab Spring that began in Tunisia ultimately 
sparks protests against corruption, oppression, 
and tyranny in at least 17 other countries—and 
plunges parts of Africa and the Middle East into 
chaos from which they still have not recovered.

HOW 

SEVEN  
DOLLARS 
SET THE MIDDLE EAST AFLAME

A STORM OF VIOLENCE
The butterfly effect has played out very differently  
in the many countries affected by the Arab Spring. 
While the overthrow of the dictatorship in Tunisia 
ultimately resulted in the country’s first democratic 
parliamentary elections, a fierce civil war continues 
to rage in Syria. Of that country’s pre-war population 
of 22 million, more than half have been forced from 
their homes. Many cities (here: Kobanî) lie in ruins.

The Arab Spring began  
as a pro-democracy  

uprising—but in many  
countries it led to chaos  

and brutality.
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Before Alexander Fleming can leave London to begin 
his well-deserved vacation in the summer of 1928, 
he has to tidy up his laboratory at the St. Mary’s 
Hospital Medical School. It shouldn’t take long. 

Lost in thought, the bacteriologist idly puts a petri dish with 
a Staphylococcus aureus culture into a lab sink, planning 
to wash it later. Then he forgets about it. This seemingly 
unimportant incident sets events in motion that culminate 
in the development of a powerful antibiotic only a decade 
later. The result not only spares millions of humans from 
death by disease but also has a decisive influence on the 
outcome of World War II. But how can that be?

When Fleming returns from his trip, the forgotten petri 
dish is growing mold. There’s nothing strange about that—
and yet something catches Fleming’s attention: Where the 
fungus has spread, the Staphylococcus bacteria are dead. 
This is quite a sensational discovery, but no one, including 
Fleming, initially recognizes the medical significance of it. 
It does not occur to him that the fungus could provide the 
basis for an antibiotic drug. Nevertheless, he records the 
incident and sends an article about it to the British Journal 
of Experimental Pathology. For 10 years almost nothing 
else happens. Fleming’s discovery appears to vanish into 
the fog of history. But the small flap of a butterfly’s wings 
over a dirty petri dish has undoubtedly triggered the onset 
of momentous events that are unfolding slowly but surely. 
By 1938 the slight breeze has grown into a howling wind: 
Fleming’s findings have made their way to another scientist. 
At Oxford University, Howard Walter Florey comes across 
Fleming’s article and recognizes its potential ramifications. 
He demonstrates the healing power of penicillin, first in 
mice and then in human studies, and starts developing 
production methods. Wartime Britain is unable to support 
mass manufacture, but Florey enlists the assistance of the 
Rockefeller Foundation as well as the U.S. Department of 
Agriculture. Mass production begins in America, and by 
the time the Allies land in Normandy on D-Day there is 
enough penicillin to treat all Allied soldiers who need it.

The antibiotic thus plays a vital role in the Allied victory. 
While one out of every six wounded German soldiers ends 
up dying of his injuries, for the Allies the figure becomes 
one out of every 25. At the same time, many American and 
British soldiers are able to return to combat after only a 
few weeks of convalescence, while most of the Germans 
have to be taken out of action. The infection rates are high, 
and without antibiotics even a minor injury could cost a 
German soldier his life. Many historians today agree that 
without Fleming’s “miracle cure” the Allies would not have 
been able to maintain the level of their fighting strength—
and perhaps Germany might have even won the war…

It’s a very daring attack. Marshal Michel Ney 
orders his force of 5,000 French cavalrymen 
into battle against the British troops on the 
afternoon of June 18, 1815. As he gives the 

signal for the charge to commence, Ney shouts: 
“Vive l'empereur, vive la France!” Speed is of the 
essence. Before Ney’s troops stands the army of 
the Duke of Wellington, with infantry and cavalry. 
But what Ney fears most is the 156 British cannon 
aimed directly at his horsemen. How many times 
would they have to fire before they had cleared 
a path for Wellington’s cavalry to break through? 
How many times does a butterfly have to flap its 
wings before the course of history changes? The 
first salvo of artillery is already crashing into the 
ground behind the French riders, hurling dirt and 
grass in all directions. Another salvo, again wide 
of the mark. Another flap of the wings, and the 
next salvo scores a direct hit on the line of French 
cavalry. Dozens of horses and riders fall. But the 
determined French attack cannot be turned back. 
With their lances, French riders spear the fleeing 
artillerymen as the British infantry retreats. The 
156 cannon are now in the hands of the French—
and could decide the very outcome of the battle. 
As soon as the French cannoneers can turn the 
guns around, they will open fire on the British and 
Prussian troops and turn the tide of the battle. 
The mere acquisition of the cannon has made it 
virtually inevitable that Napoleon, who recently 
returned from exile, will regain his position as 
the undisputed ruler of Europe. What the French 
don’t yet know is that a final flap of the butterfly’s 
wings has already decided their fate…

In an effort to turn the tables in his favor, the 
Duke of Wellington orders his cavalry to mount a 
counterattack. He knows that he absolutely must 
regain control of the cannon, and his infantrymen 
are already close enough to fire their muskets at 
the French cannoneers. Marshal Ney sees he can 
no longer turn the cannon on the Allies, but he 
can at least prevent them from using the artillery 
against the French. An order rings out: “Spike the 
guns!” Normally the French riders would carry 
headless nails that could be driven into the firing 
holes of captured cannon to render them useless. 
Today, however, in the midst of this crucial battle, 
no one has any. The Allies regain control of the 
cannon, Ney issues the order to retreat, and in a 
matter of hours Napoleon has met his Waterloo. 
Four days later he abdicates for a second time.

HOW A LAB ACCIDENT 
DECIDED THE 

SECOND 
WORLD WAR ALL IN ALL,  

THE DISCOVERY 
OF PENICILLIN 
RAISED HUMAN 
LIFE EXPECTANCY 
BY AT LEAST  
10 YEARS.

HOW 156 

NAILS 
DEFEATED  
NAPOLEON 

NAPOLEON’S LAST BATTLE
The French emperor is counting on 
making a triumphant comeback: If 
he wins the Battle of Waterloo, there 
is nothing to stand in the way of his 
hegemony over Europe. However an 
improbable situation on the field of 
battle leads to his final defeat.

The discovery of 
penicillin saved millions 
of lives—and decidedly 
influenced the outcome  

of World War II.
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HOW A 

METEORITE 
MADE CHRISTIANITY 
A WORLDWIDE  
RELIGIOUS POWER 

HOW A SANDWICH 
TRIGGERED 

WORLD 
WAR I 

If the flap of a butterfly’s wings can have a 
momentous effect in simpler, more peaceful 
circumstances, what might be the outcome 
when the world already resembles a powder 

keg? In that case, it might take no more than a 
wrong turn and a sandwich to trigger a world war. 
And that’s precisely the case in Europe in the 
early 20th century. The European nations are 
already at one another’s throats, and all of them 
are armed to the teeth. This time the butterfly is 
perched atop Moritz Schiller’s delicatessen in 
Sarajevo, the capital of Bosnia and Herzegovina. 
There around noon on Sunday, June 28, 1914, 
Gavrilo Princip is ordering a cheese sandwich. 
Princip is a Serbian anarchist who has come to 
Sarajevo to assassinate the heir to the throne 
of the Austro-Hungarian Empire, Archduke Franz 
Ferdinand. Together with his two accomplices, 
Princip already tried to kill the archduke with a 
bomb that same morning, but the device bounced 
off the archduke’s car and exploded beneath the 
next vehicle. Princip escaped undetected—and 
now he’s hungry. At the same time, the heir to 
the throne and his wife are on their way to the 
hospital to visit an officer wounded in the earlier 
attack. Princip is waiting for his sandwich when 
their car makes a wrong turn, as no one informed 
the driver that the route had changed—another 
flap of the wings. He’s about to take his first bite 
as the vehicle enters the street where the deli 
is located. “You’re going the wrong way!” yells 
a government official to the driver. “What do you 
want me to do?” asks the chauffeur. “Back up!” 
The driver starts to comply—and Princip almost 
chokes on his sandwich as the car comes to a 
stop directly in front of the deli. While the driver 
puts the car into reverse, the assassin runs from 
the shop and pulls a revolver. He’s standing right 
in front of the imperial couple as he fires two 
shots, and Ferdinand and his wife are mortally 
wounded. This butterfly effect will be felt around 
the globe: The Austro-Hungarian government 
holds Serbia responsible and gives an ultimatum 
that can’t be met. A month later Austria declares 
war on Serbia, and World War I begins. 
As allied nations across Europe 
are drawn into the conflict, 
their friction touches off  
a storm the likes of which 
the world has never seen.

Okay, perhaps it’s a stretch to compare the 
impact of a meteorite with the flapping of 
a butterfly’s wings. In this concrete case, 
we’re talking about a chunk of rock more 

than 30 feet across that was descending at a 
speed of almost 4,500 miles per hour when it 
slammed into what is now the central Italian 
region of Abruzzo in AD 312. The impact killed no 
one and did not even affect the weather, and the 
event might have been forgotten by history if not 
for a man who looked up at the sky at that time. 
His name was Constantine I, later to be known as 
Constantine the Great. In October of 312 he was 
commanding an army stationed near the gates of 
Rome—and preparing himself for the final battle 
to take the city. Since February he’d been waging 
war against his rival, Marcus Aurelius Maxentius, 
across northern Italy. The men were the last two 
of originally four emperors struggling for control 
of Rome. And though Constantine’s army had just 
40,000 soldiers, he managed to score important 
victories over the 100,000 men of Maxentius. But 
as he prepared for the final battle, Constantine’s 
hopes were fading fast. Maxentius’s army and the 
defenses of Rome seemed too strong to overcome. 
But then Constantine saw the meteorite, a blazing 
light in the form of a cross. And in 2003, a team 
of scientists led by Swedish geologist Jens Ormö 
finally found what they believe is the crater that 
resulted from the meteorite impact. Their theory: 
The fiery rock had come down at an oblique angle, 
causing it to leave behind a long trail. Constantine 
viewed the event as an omen and had his soldiers 
put the sign of the cross on their shields. The next 
day, October 28, 312, Maxentius’s troops stormed 
out of the city walls to meet Constantine’s men on 
the open battlefield. Historians believe Maxentius 
was planning to encircle his enemy—but the plan 
failed. Instead, the two forces met in the Battle of 
the Milvian Bridge, where Constantine was able 
to trap the enemy between his army and the Tiber 
River. Maxentius drowned in the Tiber that day—
and Constantine became the sole ruler of Rome. 
However the significance of the battle extends far 
beyond Constantine’s victory over a superior army: 
Constantine dedicated his triumph to the Christian 
God, and during the next 25 years of his reign he 
assiduously promoted Christianity. With his help, 
it would eventually develop into a world religion.

THE POWER OF FAITH
A sign from the heavens 

convinced Constantine that 
he had divine support. This 

conviction would change his  
policies toward Christianity 
and lead to his promoting a 

religion that was destined  
to survive for millennia.

ARTIFACT OF CHANCE
Franz Ferdinand’s uniform 
still bears the stains of his 
dried blood. It is a powerful 
symbol of the overwhelming 
influence of coincidence.

THE ASSASSINATION OF 
FRANZ FERDINAND NOT ONLY 
SPARKED THE FIRST WORLD 
WAR, IT ALSO DETERMINED 
THE FURTHER COURSE OF 
WORLD HISTORY. WITHOUT 
THE ASSASSINATION, THE 
WAR WOULD HAVE STARTED 
LATER AND COULD HAVE 
PROCEEDED DIFFERENTLY—
IF IT BROKE OUT AT ALL…
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The young cook Nguyen Sinh Cung feels confident as he makes 
his way to the Versailles Peace Conference in June 1919. The 
Vietnamese nationalist has borrowed a suit of clothes in hopes 
of being admitted to see the most powerful man in the world—

U.S. President Woodrow Wilson. Nguyen’s goal: to liberate his country 
from the influence of French colonialism. He wants to submit a petition 
to Wilson calling for an independent, democratic Vietnam. Many of 
the world’s oppressed nationalities see Wilson as a beacon of hope—
in a recent speech he has attributed the outbreak of the First World 
War to a disregard for the rights of small nations and peoples. But the 
meeting never happens—Wilson refuses to see Nguyen. With a sense 
of disappointment, the 29-year-old turns to a different ideology, one 
that is spreading across Russia: Soviet Communism. He even arranges 
a meeting with Stalin, who—unlike Wilson—agrees to receive him. 
Nguyen returns to Vietnam after the Japanese invasion of Indochina 
in 1941 and adopts the name Ho Chi Minh, which means “he who 
enlightens.” He successfully resists the Japanese and, after the end 
of World War II, French colonial rule. When the Democratic Republic 
of Vietnam is proclaimed in 1945, Ho Chi Minh becomes its president. 
Independence is a difficult path, however, with Vietnam caught in a 
proxy war between the United States and the Soviet Union. In all, 
active U.S. involvement in the war lasted 20 years and had cost more 
than 58,000 American lives by the time the war concluded in 1975. 
But the story had begun in 1919, with a meeting that never happened.

In a pre-dawn raid on April 22, 2000, U.S. federal agents storm the home 
of a Cuban immigrant family in Miami. The armed agents seize 6-year-old 
Elián González from his great-uncle Lázaro. Despite the vociferous protests 
of many exiled Cubans now living in America, the boy is taken into official 

custody and two months later the government under President Bill Clinton 
sends him back to Cuba.

For the White House, the case is closed—but not for the exiled Cubans in 
Florida, many of whom have become U.S. citizens and voters. They have not 
forgotten the moment half a year earlier when the boy arrived in the U.S. after 
his mother drowned trying to bring him to America. On Thanksgiving Day the 
boy was found clinging to an inner tube off the coast of Fort Lauderdale. Elián’s 
repatriation means his mother’s efforts had been in vain, and now the Cuban 
exile community wants revenge. The day will come when there will be a price 
to pay for the Clinton administration. But no one in Washington yet realizes 
the consequences this event will have just five months down the road—in the 
presidential election on November 7th. The race becomes a neck-and-neck 
contest between the Republican George W. Bush and his Democratic rival Al 
Gore. Florida proves to be a key state, and the votes of Cuban immigrants will 
be vital to success. But Gore faces a huge problem: As Clinton’s vice president 
he is being held partly responsible for Elián’s deportation. And in the final tally, 
Bush wins Florida by a margin of 537 votes out of the 6 million that are cast. 
Who knows how a President Gore would have reacted if the September 11th 
attacks had occurred on his watch. But for the Bush presidency, they mark the 
beginning of the war on terror, a conflict that won’t end for many years to come.

HOW A REFUSAL TO MEET 
UNLEASHED THE 

VIETNAM WAR 
HOW A REFUGEE MADE 

GEORGE W. BUSH 
PRESIDENT

The repatriation of a 
Cuban boy in 2000 

caused a political uproar in 
the United States—with 

serious consequences for 
that year’s presidential 

election.

More than  
3 million lives were 
lost on both sides of  

the Vietnam War—for 
America, it was also a 

trauma that divided 
the nation.

HOW ONE

DEATH 
SAVED EUROPE

The flap of a butterfly’s wings can set off 
a storm—but it can also stave one off. 
In 1241 the Mongols under Batu Khan 
invaded Hungary and devastated the 

country so utterly that for one year the kingdom 
of Hungary ceased to exist. Initially the other 
European nations heard only the horror stories 
of the conquest. The wild Mongol warriors were 
said to savagely torture their prisoners before 
killing them. They were said to build pyramids 
with tens of thousands of their victims’ skulls. 
The inhabitants of the cities they conquered 
were butchered if they offered any resistance. 
But as the Golden Horde of Batu Khan continued 
to move westward, the horror stories became 
witness accounts. A grandson of Genghis Khan, 
Batu Khan conquered Kiev and the city-states 
of Russia before defeating the Polish army and 
the Teutonic Knights as well as the Hungarians. 
“On December 11, 1241, the Mongol warrior Batu 
Khan was poised to take Vienna and destroy the 
Holy Roman Empire,” says Yale historian Timothy 
Snyder. “No European force could have kept his 
armies from reaching the Atlantic.” But in early 
1242, the defenders of Vienna could not believe 
their eyes when the Mongols simply broke camp 
and sounded the retreat. It would be many years 
before the Europeans would discover the reason 
for the Mongol withdrawal—caused by an event 
thousands of miles away that seemed of little 
importance to Europe at the time. The son and 
successor to Genghis Khan, Ögedei, had died at 
Karakorum, the capital of the Mongol Empire. 
The first to call himself khagan (“great khan”), 
Ögedei had been known as a man given over to 
lasciviousness and alcohol and is said to have 
died during a drinking bout. Though wars often 
continue even after the death of a great leader, 
in this case the butterfly’s flapping wings resulted 
in significant upheaval. Mongolian law required 
the other khans to take part in a kurultai (general 
assembly) in order to choose Ögedei’s successor. 
For Batu Khan it was not only a matter of honor 
to participate but also a question of personal 
power. Seeking dominion over the Mongols, he 
crossed Russia to return home. And once again 
there was a flap of butterfly wings, bringing rain 
to Eastern Europe. Recent climate research has 
revealed that 1242 was such a wet year in the 
region that enormous quantities of grain rotted. 
And so thousands of men in Batu Khan’s Golden 
Horde died of malnutrition—making a second 
invasion of Europe impossible.

THE MONGOL TEMPEST
During their brutal invasion of Europe in 1241, 
the Mongols destroyed cities and massacred 
the inhabitants. Yet it took just one seemingly 
unimportant event to halt their onslaught.
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AVALANCHE
CRIME SCENE: 

Can anyone be held responsible for the deaths of the more than 100 people 
whom avalanches kill each year in the Alps? iD asked that question of  

the high alpine police detectives who investigate such incidents.  
The answer emerges as clues are wrested from the 

cold hard grip of compacted snow…
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Dry slabs of snow are responsible for 
most of the avalanche deaths each year. 
Avalanches are most likely to occur on 
cold slopes facing north or northeast. 
The fine dry crystals that are deposited 
by the wind form a weak unstable layer 
on top of the slippery blanket of snow 
cover that’s already in place. Enormous 
masses of snow are poised to plummet  
if something triggers their release (like 
the activities of skiers or snowboarders). 
It’s a death trap waiting to be sprung…

HOW MUCH POWER DOES 
A SNOW TSUNAMI PACK?

irst there’s the muffled crack of the 
snow mass fracturing into a fissure. 
Then a whooshing sound fills the air 
as the huge snow slab starts picking 
up speed on its descent toward the 
valley. Within seconds three groups 
of skiers heading down the slope are 
turned into 23 panicked combatants 
fighting for their very lives. Those who 
have an avalanche airbag deploy it.  
The rest of the skiers try to assume a 
swimming posture. This may or may 
not save them, but staying near the 
surface is virtually their only chance 
at survival. With its weight and speed, 
the snow clearly has the upper hand. 
For the next several miles it washes 

over everything in its path like a white 
tsunami before settling upon the floor 
of the valley. As the noise dies away, 
the true dimensions of the disaster 
become apparent: Snow heaped up 
more than 20 feet high and a quarter 
of a mile wide. Because of the cold 
and pressure, the snow mass stiffens 
to become as hard as concrete. Steel 
shovels will be needed in order to dig 
the victims out. And the skiers buried 
in the snow have just minutes to live…

AN AREA BIGGER THAN 
GROUND ZERO

Five people perish in this avalanche. 
Police officials inform the next of kin: 

“Before they hear it from the media,” 
says Norbert Zobl of the Alpine Police. 
There are obvious questions that need 
to be addressed: “What happened?” 
and “How could such a thing occur?”

“As soon as we have provided first 
aid, we start looking for the answers,” 
says Zobl. A police major general, he 
is deputy director of the Alpine Police 
Department in the Austrian province 
of Tyrol. He is responsible for a region 
where almost half of all the avalanche 
accidents in the country take place. 
Each avalanche sets a clock ticking: 
“Weather conditions on a mountain 
can change very quickly,” says Zobl. 
“So we have to work to determine as 

F

1IF YOU’RE LUCKY,  
THE DIGGING STARTS…
An avalanche transceiver that should be worn by 
every skier (though the device is not mandatory) 
helps rescuers locate victims. They immediately 
start digging—and every second counts.

WHAT HAPPENS 
WHEN AN  
AVALANCHE 
STOPS  
MOVING?

>

DEADLY DUST
Skiers caught in an avalanche must fight to 
stay at the surface as the snow mass sweeps 
them down the slope. It helps to be equipped 
with an avalanche airbag. Nevertheless, being 
hurled into a tree or over a cliff would mean 
instant death. And there is the additional peril 
of very fine ice crystals penetrating the lungs…

RUINOUS HARBINGER
The pressure wave that 
precedes an avalanche 
is powerful enough to 
demolish a building. 

UNSTOPPABLE
Depending on the type of 
snow and the length and 
gradient of a slope, an 
avalanche can reach a 
speed of around 200 mph.

LEADING EDGE
An avalanche can be 
more than half a mile 
wide and weigh several 
hundred thousand tons. 
A skier who triggers 
one may simply have 
been the straw that 
broke the camel’s back. 
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accurately and quickly as possible the 
specific circumstances that prevailed 
when the incident was taking place.”

For this purpose the entire accident 
scene, which could cover an area of 
several square miles, is photographed 
in great detail. Detectives record the 
locations and positions of the victims 
along with the length, height, width, 
and the nature of the avalanche. The 
snow is analyzed and witnesses are 
interviewed: Where were you when 
the avalanche started? Where were 
the others? Were you swept up in it? 
Buried by it? How did you get free? 
Where were the mountain ski guides? 
Had they given you clear instructions 
on what to do if an avalanche occurs? 
Did they describe all the precautions 
and safety measures? Did you adhere 
to them all? How long have you been 
skiing, and how proficient are you at 
it? Were you familiar with the area? 
And were you familiar with the slope? 
The investigators record names and 
dates of birth as well as nationalities. 
If any of the survivors appears to be 
in need of psychological counseling, 
everyone is evacuated from the area 
first and questioned later.

KEEP DIGGING UNTIL  
THE POINT OF EXHAUSTION

Every avalanche leaves chaos in its 
wake—especially in the minds of the 

people who have lived through them. 
A typical first reaction: “I’m alive! I’m 
not buried!” In a best-case scenario, 
memorized procedures now kick in: 
Someone calls the mountain rescue 
team to tell them where the incident 
occurred. Everyone else turns off their 
mobile phones since the frequencies 
can interfere with the search function 
of avalanche transceivers, which are 
now switched from “broadcast” to 
“receive.” Avalanche transceivers are 
designed to emit and receive signals 
to help locate anyone buried beneath 
the snow. As soon as a person has 
been located, the only thing to do is: 
Dig, and keep on digging! Or to put it 
more accurately: Chop away the ice. 
“Avalanches consist of soft snow only 
while they are still moving,” says Dr. 
Rudi Mair, head of Tyrol’s Avalanche 
Warning Service. “Under pressure the 
snow is compacted and turns to ice.” 
The diggers keep on chopping away 
until they are completely exhausted.

NEGLIGENT INJURY— 
AT 6,500 FEET

Ideally the emergency call goes right 
through and the rescue service asks 
key questions to ascertain the facts: 
How many people are imperiled, and 
where are they? Is anyone in mortal 
danger? Emergency helicopters take 
off immediately carrying doctors and 
rescue team personnel…if it’s flying 
weather. But that’s often not the case, 
even though the pilots are among the 
best in the world and the Airbus H130 
helicopters are specially equipped 
for mountain missions. At the same 
time—if there’s any fear of fatalities—
the alarm is passed on to the Alpine 
Police. They too immediately dispatch 
a helicopter. “We endeavor to reach 
the scene as quickly as we can,” says 
Norbert Zobl. And if anyone has died? 
“We notify the prosecutor’s office so 
they can launch their investigation.” 
After all, it may be a case of negligent 
bodily injury with fatal consequences. 
So the report must present the snow 
conditions before and during the event.

In Tyrol, Rudi Mair, the person who 
must generate this report, is among 
the first to board the rescue helicopter. 
The glaciologist and meteorologist is 
one of the world’s leading avalanche 
experts. Every day he and his team 
compile an avalanche report for all 
of the regions in Tyrol and assign the 
appropriate warning levels. “When 
an incident takes place, we first look 
at the location where the avalanche 
broke away from the snow beneath. 
Snow cover is anything but uniform—
it is made up of layers. At the bottom 
is the snow from the beginning of the 
season, above that the snow that fell 
two months ago, and so on. The most 
interesting for us is the layer on which 
the avalanche snow was resting. How 
smooth is it? How much pressure can 
I apply to it before it starts to slide?” 
All of this information is recorded in 
a profile that will serve as essential 
evidence if the matter goes to trial.

HOW A CASE IS DECIDED
If the incident scene is close to a ski 
run that’s generally considered safe, 
the operator may be held responsible. 
If it’s in open terrain, a mountain guide 
could be at fault due to negligence. 
“But that’s for prosecutors to gauge,” 
says Zobl. Avalanches kill an average 
of 26 people each year in Austria and 
cause about 150 deaths worldwide. In  
this case an Austrian court concludes: 
“In these conditions, entering the area 
with the ski groups posed a great and 
incalculable risk. The mountain guide 
was therefore grossly negligent.”

Sentencing would result in several 
months of incarceration and a fine of 
thousands of euros. But generally no 
one is prosecuted. Skiing will always 
involve a certain risk that can never 
be entirely eliminated. “That should  
be on the mind of anyone considering 
off-piste skiing in the Alps,” says Zobl. 
Then why are the police so involved? 
“The laws apply everywhere—just as 
much on a mountain slope as in the 
valley. Our job is to identify the causes 
of incidents wherever they happen.”

3 RESCUE AND RECOVERY
Once the victims have been dug out of the snow,  
the emergency physicians get to work. Their job:  
resuscitation with administration of oxygen and  
cardiac massage, which is followed by evacuation.

THE INVESTIGATION 
GETS UNDER WAY
As soon as everyone has 
been safely recovered, 
detectives from the Alpine 

Police and experts from the Avalanche 
Warning Service investigate the cause of  
the incident. They start by making a snow 
profile along the line where the avalanche 
broke loose. There the various layers of 
snow are clearly visible. Of primary interest 
is the layer upon which the avalanche snow 
was resting. How smooth it is? How much 
pressure can be applied before it starts  
to slide? Was an appropriate avalanche 
warning level in effect at the time? Did  
anyone take an unnecessarily big risk?

2 HELP ARRIVES VIA HELICOPTER
Within 20 minutes of receiving an emergency call, mountain 
rescuers are on the scene (weather permitting). Rescue team 
members include doctors, emergency personnel, and police 
along with representatives of the Avalanche Warning Service.
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To improve the odds of surviving an avalanche, experts 
advise the following: 1. Close your mouth, don’t scream. 
Reason: Most people trapped in an avalanche die from 

being suffocated by the snow, which can flow into your open 
mouth and block your airway. 2. Along with wearing an avalanche 
airbag (see below), making swimming motions will help you stay 
close to the surface. 3. Once the avalanche starts to slow down, 
use your hands and arms to create as big a pocket as you can in 
front of your face—you must do it before the snow stops moving 
and begins to harden around you. 4. Stay calm—screaming uses 
up precious oxygen before anyone has a chance to reach you. 
5. Pee. Urine is warm, and the smell helps rescue dogs find you.

How can you survive an avalanche?

How does an avalanche 
transceiver work?

Avalanches
SMARTER IN 60 SECONDS

15
If prevailing weather conditions have elevated the risk of an avalanche 
(e.g., high winds or big piles of fresh snow), there are occasions when a 
controlled avalanche will be deliberately triggered, either by shooting 
explosives from a safe distance or dropping them out of a helicopter. The 
explosion triggers a pressure wave that races across the surface  of the 
snow and sets off an avalanche. Some slopes are even equipped with 
automatic explosive devices. In the Gazex system, tubes are filled with a 
mixture of propane and oxygen that can be detonated remotely. Other 
systems such as Wyssen Avalanche Control are based in a tower that 
drops charges from above so they explode before they hit the snow cover. 
These avalanche-control systems are operated by radio signal.

What triggers a snow tsunami?

Winter athletes who like 
to ski off piste should not 
leave home without one: 

An avalanche airbag backpack 
has become part of the standard 
equipment for off-piste skiers and 
snowboarders. But how does this 
work? If caught in an avalanche 
the victim immediately triggers the 
airbag mechanism, which works 
with a cylinder of compressed gas 
or a high-speed fan. In seconds a 
huge balloon inflates with 6 cubic 
feet of air; the increase in volume 
helps the victim rise toward the 
surface to keep from being buried 
or to reduce the depth of burial. 
The effect is comparable to what 
occurs when a can of mixed nuts 
is shaken: The larger Brazil nuts 
rise to the top above the smaller 
nuts at the bottom of the can.

15

What is the Brazil nut effect?

From the moment someone is buried 
by an avalanche, rescue teams begin a race 
against the clock. The rule of thumb is 15 minutes: If a person 

can be recovered in under a quarter of an hour, the chance of survival 
is as high as 90%. In order to ensure a buried skier is located as quickly 
as possible, experts recommend winter athletes wear an avalanche 
transceiver. Also known as beacons, these devices emit a radio signal 
that can be detected even when they’re buried under 200 feet of snow.

15
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TIMOTHY SNYDER,
historian

More and more 
researchers are 
examining the 

seemingly small  
and random events 

that ultimately 
change the flow of 

the river of history. In 
“The Butterfly Effect,” 

the renowned Yale 
historian and author 
explains how a single 

death ended up 
preventing the 

invasion of Europe. 
Had that not been 

the case, Europe as 
we know it today 
would never have 

come to be.
PAGE 30

PETER WOHLLEBEN,  
forest ranger

After several decades, wolves 
have made an amazing comeback 

in Germany. In this exclusive 
interview, the bestselling author 

describes how wolves change the 
face of the forest. 

PAGE 8

JOHANNES SCHELLE,  
master builder
The tree baron  

and his team  
turn dreams  
into reality. 

PAGE 56

Where the 
wolf goes, the 
forest grows. 
Wolves can 
even redirect 
the course  
of rivers.

I built my 
first tree house 
10 years ago… 

Before long I was 
getting so many 

orders that I had to 
quit my job to build 

tree houses.

One of the most intriguing 
things about Earth is that the 
presence of liquid water has 
enabled the existence of life.

EMILY POPE,
geochemist 

The Danish researcher made a 
startling discovery in Greenland: 
Earth evidently sprang a leak—

losing one-quarter of its water  
in the past 4 billion years. 

PAGE 20
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LISTENING DEVICE
(AudioMoth)

To aid in the fight against illegal 
logging and poaching, a team of 
researchers at the Universities  
of Oxford and Southampton in the  
UK developed a new technology. 
No bigger than a matchbox, the 
AudioMoth alerts forest rangers if 
it detects the sound of gunshots 
or chainsaws. That helps protect 
the forest and its many inhabitants 
(main image from the film Avatar).

Not a day goes by in the Mexican rain forest without the stark 
interruption of man-made noise—a percussive shot or the buzz 

of a chainsaw that pierces the relative calm. Every year more and 
more forest land disappears along with the animals that inhabit it. 
Between 2001 and 2017, Mexico lost 8.4 million acres of tree cover, 
and now only about 6,000 jaguars still live on the remaining 40% 
of their former territory. But even in protected areas, like those of 
the Yucatán Peninsula, there is a lack of money and personnel to 
detect and report illegal activity. That could soon change, now that 
British scientists have declared war on illegal poaching and logging. 

A team of scientists at the Universities of Oxford and Southampton 
developed an acoustic monitoring device called AudioMoth, which 
picks up suspicious sounds in real time. The plan is to attach the 
small instruments to tree trunks one after another, until the entire 
rain forest is under surveillance. “We recorded the sound of jaguars 
roaring at the Belize Zoo and the noise of chainsaws buzzing in the 
forest, then we taught our system to recognize them,” says Evelyn 
Piña Covarrubias of Southampton University. The listening devices 
will cost only about $40 per unit and they are powered by a battery 
that needs to be changed just once a year.JUNGLE?

HOW DO YOU BUG THE 

i
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Ask a simple question, get a simple answer? Think again! Scientists often have to work meticulously to come up with explanations 
for basic processes—and sometimes they inadvertently discover marvels that can change our perception of the world.
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Just send us an email! 
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Dr. Alan Faden’s team of researchers at the University of Maryland has 
discovered that traumatic brain injuries can increase the permeability of 
the colon. This can allow intestinal bacteria to leak into the bloodstream,  
creating conducive conditions for a potentially fatal circulatory infection.

Why do some people die of sepsis after  
a brain injury?

Microwaves are perfect for cooking or reheating some foods. Eggs, 
however, are not one of them, as a man in the U.S. found out the 
hard way (exactly who, where, and when remain unclear). When he 
bit into a hard-boiled egg that had been reheated in a microwave,  
he was certainly not expecting his breakfast to blow up in his face. 
But pockets of water in the yolk had become superheated and blew 
the egg apart at the first bite. The result: serious burns and hearing 
loss. But is it only previously cooked eggs that pose a danger? No.  
Raw eggs explode while they’re still in the microwave—a bit safer, 
perhaps, but very messy. Note: Potatoes will explode, too, if you 
don’t pierce them before placing them in the microwave.

In 2014 a volcanic eruption in the island kingdom of Tonga sent a 
plume of rock, steam, and ash 30,000 feet into the air, and the island  
of Hunga Tonga-Hunga-Ha'apai (HTHH) was born. The first island of 
its kind to emerge in the satellite era, HTHH is giving NASA scientists 
exciting insights into how islands develop. Studying the processes  
involved may yield a better understanding of homologous landforms 
on Mars, for example. The new island is expected to live for 30 years. 
Thus NASA has ample time to study HTHH before it disappears. 

WHAT CAN THE WORLD’S NEWEST ISLAND 
TELL US ABOUT MARS?

What happens when 
you put an egg in a 
microwave oven?

The mute swan (Cygnus olor), which is  
native to Eurasia, and its American cousin 
the trumpeter swan (Cygnus buccinator)  
are among the biggest and heaviest of the 
aquatic flying birds, with gleaming white 
feathers and an S-shaped neck that make 
for a very impressive appearance. People  
like to go to rivers or ponds in the spring 
to observe these majestic creatures. But 
don’t get too close: When they’re nesting,  
swans can be extremely dangerous. With 
a sweep of their wings, these birds can 
knock over an adult human or even break 
a child’s arm. Some people fear getting 
“bitten” by a swan, but these large birds  
don’t actually have teeth. When they feel 
threatened, however, they may hiss and 
peck, which can be rather painful. The 
cause for confusion about “swan teeth”:  
Like their relatives the geese and ducks, 
swans have tooth-like lamellae along the  
edges of their mouths. These ridges look  
like teeth but they merely serve as sieves 
to trap food and drain away water before 
the swan swallows.

DO 
SWANS 
HAVE 
TEETH?
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1. HIV  
The human immunodeficiency virus is transmitted 
via certain bodily fluids. Related illnesses claimed 
the lives of about 1 million people worldwide in 2016. 

2. HEPATITIS B  
In 2015 hepatitis B caused almost 900,000 deaths, 
with most of them being attributed to complications. 
HBV is transmitted via blood or other bodily fluids. 

3. INFLUENZA  
Flu epidemics kill between 290,000 and 650,000  
people annually. In the U.S., the flu is the seventh 
leading cause of death. 

4. HEPATITIS C  
An estimated 400,000 people die each year of an 
HCV infection. Many people become infected by 
sharing needles when injecting drugs. 

5. ROTAVIRUS  
Rotavirus is transmitted by way of a fecal-oral route. 
Infection causes diarrheal disease in young children 
and killed 128,500 of them around the world in 2016.

6. MEASLES  
Children are most likely to fall victim to the measles 
virus. In 2016, measles killed 90,000 people worldwide. 

7. YELLOW FEVER  
The disease is transmitted by mosquitoes, most often 
in South America and Africa. Worldwide, it causes up 
to 60,000 deaths annually. 

8. RABIES VIRUS  
Rabies causes an estimated 55,000 deaths per year 
worldwide. It is mostly transmitted via an animal bite. 

9. DENGUE FEVER  
A deadly mosquito bite: 25,000 people die each year 
due to infection by the dengue virus. 

7. HANTAVIRUS  
This virus is only transmitted from rodents to humans. 
Although it is relatively rare in the developed world 
the virus is often fatal, with a case fatality rate of 36%.

THE TOP 10  DEADLIEST 

Some people swear they have seem one, while others claim to have  
physical evidence of an Abominable Snowman from the Himalayas. 
And such material is precisely what researchers at the University of  
Buffalo have now subjected to DNA testing. After analyzing bone, hair,  
and fecal samples, they arrived at a clear and unambiguous answer: 
Apart from a dog’s tooth among the materials, all of the other samples 
were clearly from a Himalayan brown bear or a Tibetan black bear.

VIRUSES What can traffic planners  
learn from birds?

From the first moment in outer space, the 
human body begins adapting to the state 
of greatly lessened gravity. Scientists have 
long known that space travel can weaken 
the immune system and reduce bone mass,  
but now researchers at Germany’s Charité 
University Hospital have discovered that 
the reduced gravity also raises the body 
temperature of astronauts in space. They 
develop a fever that rises over their first 
two-and-a-half months and then persists  
at just over 100°F, even running as high 
as 104°F while they are exercising.  

On Earth that is considered to be a high 
fever. The explanation: The heat exchange 
between the body and its environment is 
much slower in conditions of microgravity.  
These new findings are important for the 
planning of long space flights, such as a 
manned mission to Mars.

Flocks of birds in flight never experience a traffic jam. What does 
that tell us about rush hour traffic? Could traffic jams be avoided? 
U.S. scientists have discovered that the key to bird traffic patterns 
is the collective intelligence of the flock—and the principles can be 
applied to our roads. If human drivers, like birds, would maintain a 
proper distance from both the vehicle in front and the one behind, 
there would be no need for hard braking, and that would eliminate 
the emergence of traffic jams.

What is a Yeti really?

WHY DO  
ASTRONAUTS 
RUN A FEVER?

of bone mass is lost per month 
due to the effect of microgravity  

on astronauts living in space.  
That makes it essential for the  

ISS crew to exercise for  
two hours per day.

1.5%

Brainteaser

Solution from the November 2018 issue: The yes-or-no  
question that’s impossible for you to answer, even if you know 
the answer, and even if others might be able to provide it:  
“Will you answer me with a no?”

Bill wants to time something for exactly 15 minutes, 
but all he has for a timer is two long fuses. Each takes  
60 minutes to burn down. But they do not burn at a  
consistent rate; just because a fuse has burned down by  
half its length doesn’t mean 30 minutes have elapsed.  
How can Bill use the two fuses to measure 15 minutes?

The solution will appear in the next issue, 
on stands January 4, 2019.

PHOTOS: 20th Century Fox; Shutterstock (5); iStock (2); Adobe Stock (3); NaturePL; NASA; Getty Images.
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TREE HOUSES
The Wondrous Whimsy of 

Is there anyone among us who didn’t dream of having a tree house as a child? 
Even for adults these delightful structures are a symbol of freedom and a refuge from
ordinary everyday life. Here experts explain how to build the perfect tree house…
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any people reach a point in their lives 
when they start to question what life 
is all about, when everything begins 
to seem rather empty and pointless.  
Dave Herrle had already reached that 
point by the time he turned 27. So he 
quit his desk job to follow his dreams,  
setting out to hike all 2,189.2 miles of 
the Appalachian Trail. “My time in the 
woods gave me a perspective on the 
benefits of simplicity. I’m lucky that it 
happened when I was 27 and not 67,” 
he says. When Herrle returned to his 
home in Westbrook, Connecticut, a 
few months later, he decided to make 
simplicity and the love of being near 
nature his profession. He completed 
a carpentry apprenticeship and then 
proceeded to become one of the best 
tree house builders in the U.S.

$5,000 FOR A NEW HOME
On New Year’s Eve of 2012, Herrle had 
promised Ina, his fiancée at the time, 
that he’d build a tree house on their 
plot of land in the woods. He finished 
the two-story house in six weeks at 
a cost of $4,000. “Back to the basics” 
is his motto, whether in construction 
specifically or life in general. Thus for 
more than five years to date, Herrle, 
his now-wife Ina, and their dog have 

OASIS OF CALM
Dave Herrle’s tree 
house has a living 
space of just over  
300 square feet.  
Its two levels offer 
room for everything 
he and his wife (and 
their dog) need. 

M
been living happily in the woods. With 
living space of only about 300 square 
feet, they’ve had to reduce their lives 
to the bare minimum. “We had to ask 
ourselves: What do we really need in 
order to live a fairly comfortable life,” 
says Herrle. “Certainly a nice bed that 
feels good is important, but we don’t 
need to fill up our space with a bunch 
of fancy furniture. When we put our 
heads together to figure out what we 
considered comfort to be—and what 
is really important to us—we realized 
that it takes only the bare minimum 
in the way of consumption to maintain 
true comfort.”

Since adapting to an arboreal life, 
Dave has started his own business 
called Herrle Custom Carpentry. Now 
he is always busy taking orders from 
customers who want a custom-built 
tree house or cabin out in the woods. 

Made entirely by hand, the structures 
cost around $5,000. “More and more 
people are yearning for and seeking 
out the peace and stillness of nature,” 
says Herrle. “That doesn’t mean total 
silence; it means unobtrusive natural 
background noises such as rustling, 
splashing, whispering, bubbling, and 
chirping—the kind that do not drown 
out the sound of regular breathing.” 
Herrle looks forward to each new day 
in the woods and never lets a day go 
by without sitting out on the porch 
with his wife and dog to revel in the 
magic of nature. “When a man hears 
the song of the thrush, he is young, 
and Nature is in her spring. Wherever 
he hears it, it is a new world and a 
free country, and the gates of heaven 
are not shut against him.” Here Herrle 
is quoting one of his favorite authors, 
philosopher Henry David Thoreau.

Want to know how to build a tree 
house? The story continues on the 
next page.

FOR DAVE HERRLE, IT’S  
A DREAM COME TRUE:  
FOR JUST $4,000 HE BUILT 
HIS OWN TREE HOUSE, 
WHERE HE LIVES WITH  
HIS WIFE AND DOG. 
INCLUDED IN THE PRICE: 
AN INCREDIBLE VIEW.
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1 SELECT A TREE
Given their weight, bigger tree houses should 
be attached to the main trunk of the tree. 
Smaller tree houses—in the backyard, for 
example—may alternatively be attached to 
two thick branches that form a U or V.

2 DRILL THE HOLES
Drill holes into both branches, but don’t  
position them at exactly the same height.  
Reason: Building the platform at a slight 
incline will allow rainwater to run off more 
easily, thereby reducing the risk of rot.

3 MEASURE THE GAP 
Measure the distance between the holes and 
then transfer the measurement to the two 
boards or beams that will be supporting the 
entire tree house in order to make sure they 
are centered.

4 SAW THE NOTCHES
Cut a 4-inch-long notch into the side of each 
support board. That affords the tree house 
more leeway to move with the tree in the 
wind without weakening its stability.

5 ATTACH THE SUPPORTS
Lift the boards to a height that lets the boards’ 
holes align with the holes in the tree and then 
fasten them with screws. Put washers between 
the screws and the boards to prevent splitting.

6 BUILD THE FRAME
Place four edgewise and evenly spaced 
boards along the two support boards and 
screw them down to sufficient tightness  
with screws of the proper length.

7 COMPLETE THE PLATFORM
Place two more boards flush against the ends 
of the four framing boards and screw them 
together tightly. The square frame should be 
at right angles to the supports.

8 INSTALL CLAMPS
Use metal clamps and screws to attach the 
four boards of the frame to the two supports, 
using a total of eight galvanized metal 
clamps to make the connections.

9 PROVIDE ADDITIONAL SUPPORT
To give the structure greater stability,  
use wood screws to fasten two struts 
between the platform and the tree at a 
45-degree angle.

10 LAY THE FLOOR
Lay the floorboards along the platform  
and screw them down, using at least two 
4-inch screws at each end of a board.

11 INSTALL RAILINGS
Screw a post at least 4 feet high to each of 
the four corners. Attach rails between the 
posts to make a railing around the tree house.

12 KEEP DRY!
For a small tree house, a tarp can be a roof. 
Screw a hook into each branch 8 feet above 
the platform. Affix a rope, then hang the tarp.

Essentially it takes three things to build 
a tree house—regardless of whether 
we’re talking about a small hut in the 

backyard or a tree house hotel in the forest. 
1. A stable tree trunk at least 8 inches thick. 
2. A tough, durable type of wood (e.g., larch 
or oak) and good tools. 3. If you’re new to 
carpentry, you need to have plans or at least 
a design that you’ve discussed with a skilled 
craftsman. Experts warn against starting on 
your own without detailed planning. You can 
find instructions for building various types of 
tree houses on the Internet at websites like 
thetreehouseguide.com and in books such 
as The Complete Guide to Treehouses (Black 
& Decker Complete Guide, 2012). On page 
62, master builder Johannes Schelle explains 
some of the most important points to bear in 
mind when embarking on such an endeavor.

HOW DO I 
BECOME A 
TREE HOUSE 
BUILDER?

NAILS OR 
SCREWS?
To build the 
structural  
elements,  
use screws. 
Nails can be 
used for parts 
that are not 
load-bearing 
(like interior 
fittings).
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THE TOP 5 SPECTACULAR 
TREE HOUSES
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Johannes Schelle and his team have been building tree houses for 
the past 10 years. Whether it’s a children’s playground castle or a 
floating hotel room—they can do it all to fulfill any wish. But what are 
the essential points to remember when constructing a tree house? 

And which mistakes should be avoided at all costs? Here the master 
builder has granted iD an interview in which he reveals where the 
greatest challenges lie and how anyone can build a dream tree house 
high above the ground…

1) How did you learn to 
build tree houses?

From a very early age, I loved hammering 
boards together in a tree. Later I did an 
apprenticeship in carpentry and studied 
architecture. During one summer break, I 
built my first big tree house and posted 
the results online. That was 10 years ago. 
Soon I was getting so many orders I had 
to quit my job as a construction manager 
and put together a team of carpenters and 
engineers to build tree houses.

2) What do you do first 
when someone wants to 
order a tree house?

First we do what’s known as a tree survey. 
That means: We measure all the available 
land and examine the condition of the tree 
or trees we might use, conducting tests to 
determine their health and stability.

3) Which trees are 
the most suitable?

Old, healthy oak trees are best. They are 
among the most stable and resistant trees 
there are. Ideally there will be two or three 
oaks that are no more than about 12 feet 
apart. In that case there is no need to add 
additional support on the ground. A tree 
house should seem to float. Beech trees 
will do as well, but their bark cannot take 
as much pressure and their roots are quite 
sensitive. As a rule of thumb we say that 

an area of more than 2,000 square feet 
exposed to the wind can easily deal with 
the amount of additional wind resistance 
created by a tree house. Large oak trees 
can generally withstand hurricane-force 
winds. In the case of tree houses that are 
attached to several different trees, which 
may sway in the wind to varying degrees, 
we use special tree house attachment bolts 
[TABs] that are made of spring steel. When 
utilized in conjunction with pipe brackets, 
they endow the structure with a sufficient 
degree of independence from the trees as 
they sway in the wind.

7) It sounds like building 
a tree house is best left to 
the professionals…

Not necessarily. Of course, to build larger 
tree houses such as the Cottage at Hotel 
Seemühle it does take a team of experts.  
But if you adhere to some basic rules when 
constructing a backyard tree house, you 
can do it yourself. And it doesn’t have to 
cost $20,000 and up like some of the big 
ones we build for hotels. But it’s important 
to remember: Never use nails for attaching 
the house to the tree—always use screws. 
Nails damage the tree. Also, do not try to 
scrimp on tools or material, which will set 
you back around $5,000. And finally: Take 
your time. Even with two capable friends 
helping you, it will take at least six days 
for your dream house to become a reality.

the trunk of a suitable tree should have a 
diameter of at least 8 inches at a height 
of 3 feet above the ground.

4) What kind of wood do 
you use for your houses?

Mostly larch, which is extremely weather-
resistant. There is so much resin in the 
wood that you don’t even have to varnish 
it. You just have to protect the ends of the 
boards from water. In general, you should 
make sure that no wooden component is 
closer than 8 inches to the ground surface. 
Otherwise, dampness and soil acidity could 
damage the wood.

5) All in all, how long does it 
take to build a big tree house?

Take for example the Hotel Seemühle’s 
Cottage, which was built around a single 
oak tree. The tree house weighs 5 tons.  
It has 400 square feet of living space, a 
bathroom, and a large balcony. The only 
thing we omitted is a kitchen, due to the 
risk of fire in the tree house. The planning 
and preparatory phases in our workshop 
took four weeks. Then it took another four 
weeks to assemble the tree house on site.

6) At 5 tons and 400 square 
feet, how storm-resistant is 
such a massive tree house?

This substantial weight does not present 
a problem for an oak. A large oak that has 

HURRICANE-PROOF
OUR TREE HOUSES ARE 2. MINISTER’S TREE HOUSE (CROSSVILLE, TN)

Closed by the fire marshal as a hazard in 2012, the tree 
house Horace Burgess started building in 1993 that spreads 
across seven trees is still the largest in the world.

BIRD’S NEST TREE HOUSE (SWEDEN) 
This luxuriously appointed tree house is part of Sweden’s 
Treehotel and offers ample room for a family of four. 
Prices start at $550 per night.

MIRRORCUBE TREE HOUSE (SWEDEN)
Another option at the Treehotel: The Mirrorcube is a unique 
room for two in the forest, at just under $500 per night.

FREE SPIRIT SPHERES (CANADA)
These spherical tree houses can be found hanging in the 
coastal rain forest of Vancouver Island. Depending on 
the size of the sphere, the starting prices are between 
$230 and $260 per night.

KOROWAI TREE HOUSES (NEW GUINEA)
The Korowai people of New Guinea build their huts as high as 115 feet above 
the ground (a world record) to keep out of reach of the mosquitoes.

“TREE BARON” 
JOHANNES 
SCHELLE
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LONG-DISTANCE RELATIONSHIP 
THE EARTH’S MOST IMPORTANT

A SHOULDER  
TO LEAN ON 
The Earth has about 100 times 
more mass than its partner, the 
Moon. An odd couple? Not at all: 
They keep each other in line. The 
monthly revolution of the Moon 
around the Earth helps them both 
maintain their stability and resist 
the gravitational influences of the 
Sun and the other planets.

STRONG  
ATTRACTION

The Moon raises and lowers the level 
of the Earth’s oceans by up to 50 feet 

every day—and does so from about  
238,900 miles away. It even creates 

a bulge in Earth’s surface. In Europe, 
for example, the level of the surface 
rises and falls by 30 inches per day. 

The image shown here depicts the 
true proportions of the distance 

between the two spheres.

On the left: the only inhabited location in the universe (as far as we know). On the right:  
a lifeless wasteland. But opposites attract. And this union is essential: It took the cosmic  
partnership of two completely different celestial bodies to give rise to the miracle of life,  

which continues to amaze us today. It’s the story of a unique and enduring connection…
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O
ften it takes distance to bring two individuals closer. 
According to an old saying, absence makes the heart 
grow fonder. And amazingly, that also describes the 
relationship between the two space objects we know 
the best: the Earth and the Moon. There is no doubt 
that the duo is quite special among the eight planetary 
Sun-worshippers and their 175 companions. The Earth 
is the only member of this planetary family that leads 
neither a solitary life (like Mercury and Venus) nor is 
part of a love triangle like Mars and its two satellites, 
Phobos and Deimos—and it certainly not does not live 
in pronounced polygamy, with its own harem of moons 
like the four gas giants that rule the outer solar system. 
The greatest lady-killer of all, Jupiter, has 79 known 
moons in orbit around it. Our Earth, on the other hand, 
shares its love with a single partner. The Moon is just 
over one-quarter the size of the Earth and bigger, for 
example, than Pluto (once considered the ninth planet). 
The size of the Moon is so unusual that astronomers 
are tempted to call Earth and Moon a double planet, 

which makes for a modern marriage with an 
unusually high degree of equality.

LOVE AND HATE IN SPACE
Establishing such a harmonious relationship 
was a long and rocky road. If not for a dramatic 
celestial event, it might never have happened 
at all. You might say that the Earth and the Moon 
were created as the result of a gigantic head-on 
collision. According to a widely accepted theory, it 
took the impact of two bodies colliding, each five times 
bigger than Mars, to create the Earth and the Moon. 
An early form of the Earth ran into an embryonic planet 
named Theia, which subsequently was pulled together 

by gravitational forces to create the Moon. Seen 
in that light, there is a slight suspicion of incest 
hovering over the event. But that was far in 
the past, and the universe was young when 
the collision occurred 4.5 billion years ago. 
Back then Earth and Moon were much closer 

and had more of a love-hate relationship: At 
a distance of only about 15,000 miles (15 times 

nearer than today), a volcanically active Moon 
revolved around the Earth every five hours. The 

gravitational pull of this hot ball of rock caused the 
kind of tides in the Earth’s liquid magma that we find 
today in our oceans. In response, the Earth staggered 
and reeled like a drunk as it revolved at nine times the 

speed of sound, much faster than its present-day pace. 
Did the two spheres have a future together?

All that youthful heat made the relationship a difficult 
one: The pull of the tides on the molten rock of the Earth 
and Moon cost them energy. As the partnership matured, 
the surfaces of the Earth and Moon cooled, creating a 
hard crust. Things began to slow down and stabilize: 
Gradually the length of a day on Earth increased from 
four hours to 24, and the Earth’s tilt on its axis finally 
varied by only about 2.5 degrees (between 22 and 24.5 
degrees) instead of 60. Conditions became much more 
favorable to life. At some point the Moon decided to 
always look the Earth in the eye: Ever since we see only 
one side of the Moon. However 
the relationship continues to 
evolve, and at some point about 
5 billion years down the road 
the Moon will be found always 
hanging in the skies over Africa. 
It takes the right distance and 
time to develop a great love… PH
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I SPY WITH MY LITTLE  EYE…
Ten images consisting of color or black-and-white inkblots that 
allow for an immense range of possible interpretations: Swiss 
psychoanalyst Hermann Rorschach developed them 100 years 

ago to help analyze the personalities of his patients. Today 
they can still provide valuable insights in answering the 

question: How does a person perceive the world?

The only

PSYCHOLOGICAL TEST

that can reveal almost 

anything and cannot  

be gamed

Liars, cheaters, and two-timers
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t looks like a bug on a windshield…
all squished—what’s left of him.” The 
27-year-old computer technician we’ll 
call Mr. Ingram is taking a Rorschach 
test for the first time. A psychologist 
shows him one image after another: 
There are 10 cards in all, each made 
of thick cardboard measuring 65/8 by 
91/5 inches. Each card has a picture 
of an inkblot printed on it, all of which 
are abstract without any concretely 
discernible features. All of the motifs 
are also axisymmetric, i.e., each half 
of the card is the mirror image of the 
other half. They’re seemingly random 
images, the kind you get if you splash 
ink or paint on a piece of paper and 
then fold it. Five of these motifs are 
black against a white background, 
two others are black and red on white, 
and the other three are multicolored. 

Why is Mr. Ingram taking this test? 
He recently struck his pregnant wife, 
who’d then suffered a miscarriage. 
Ingram tells a different story: He says 
he only struck his wife after she had 
miscarried, alleging that she failed to 
take proper care of herself and had 
also been refusing to heed his advice. 
He says that he then lost control and 
hit her. Now Mrs. Ingram has gone to 
live with her parents, and her husband 
is trying to convince a court-appointed 
psychologist that he has to see her. 
Even if it means taking this test. For 
him, Card II is clearly a squished bug. 

Of Card VI Ingram says: “This looks 
like it could be like when people kill 
an animal and take the hide from it, 
perhaps a flattened-out hide of an 
animal.” Card VII: “Two people are 
glaring at each other—they’re really 
mad, like they had been arguing and 
didn’t settle anything and now they’re 
just staring at each other.” Card X: 
“This reminds me of lungs, and these 
would be the bacteria, and these are 
antibodies combating the bacteria.” 
After Ingram leaves, the psychologist 
categorizes all the responses that he 
has listed in the Rorschach protocol.

IMAGES THAT REVEAL 
 OUR SECRET THOUGHTS

As might be expected, Mr. Ingram’s 
responses are considered extreme. 
So is the fact that he expresses his 
thoughts so candidly. Surely he must 
be aware that this test will be used 
to decide whether or not he is allowed 
to contact his wife? He associates 
almost all of the images with death, 
disease, and decay—his responses 
to the cards are unusual and suggest 
an interest in suicide. He finds human 
images on just one card, and there he 
sees a couple who’ve been arguing. 
All in all, these are signs of Ingram’s 
egocentricity, violent train of thought, 
and his fundamental inability to relate 
to and enter into stable relationships 
with other people.

The psychologist is convinced that 
Mr. Ingram should not be allowed to 
have any contact with his wife at this 
time and should also receive intensive 
psychological counseling. But how 
can it be that this man easily passes 
various verbal tests but completely 

no names and no letters or numbers. 
Anything that was already linked to 
a clear interpretation would distract 
from the viewer’s ability to interpret 
the image freely. Initially Rorschach 
saw the inkblots as an experiment, 
not as a test. They provided a way to 
explore how people view the world. 
There’s no judgment, just boundless 
leeway for interpretation in answering 
the question: “What do you see?”

WHAT DOES THE PATIENT  
SEE: SHAPE OR COLOR?

Soon four important aspects of the 
patients’ answers became evident 
and these were incorporated into 
Rorschach’s evaluation structure:  

1. Did the patient have a response to 
every card or perhaps reject one or 
more because it provoked unease? 
2. Did the patient describe the whole 
card (score: W) or just a detail (D)? 
3. What key features did the patient 
mention in the responses? Answers 
that describe only the form or shape 
of the inkblot are classified as an F. 
If any sort of motion is described the 
response is an M, while if color plays 
a decisive role the response is a C. 
4. Finally there is the question of what 
exactly the patient said. Was form 
seen as particularly important (F+), 
or was it largely ignored (F-)?

Rorschach was surprised by what 
he discovered during these sessions. 

I“
drops the ball when the test is visual? 
Is he able to consciously control his 
responses to one type of test but not 
to another? Do we have better control 
over what we say when answering a 
question than we do over our feelings 
about something we see?

In the early 20th century, Swiss 
psychoanalyst Hermann Rorschach 
(1884–1922) found that his patients 
often expressed themselves better 
through visual means. Thus a patient 
who had been diagnosed as being 
schizophrenic drew pictures of the 
spirits she’d been seeing when she 
hallucinated. “The arms are missing,” 
said Rorschach. “Oops!” she cried, 
stretching her own arms toward the 
ceiling as she continued to stare at 
her drawing. Then she said: “Look—
here are the arms!” The drawing had 
become part of the patient’s reality.

When we view the world, the act 
of viewing in and of itself creates a 
certain emotion in us that connects 
us—our ego and personality—with 
the scene or object we’re looking at. 
Rorschach wondered if this form of 
emotional response could be used 
to better understand his patients’ 
psychological problems. 

At that time simple inkblot images 
were already being used to assess 
the consciousness or imagination of 
children. It seemed quite important 
to Rorschach to create ambiguous 
motifs in which every mark and every 
blank space is left open to myriad 
interpretations. Furthermore, he also 
believed the images should not look 
like anything specific, and shouldn’t 
bear even the slightest resemblance 
to a concrete object. There would be 

“IT LOOKS LIKE A BUG  
ON A WINDSHIELD.”

Mr. Ingram’s response to Card II

He found there were regular patterns 
that appeared to closely reflect the 
feelings of his patients: “Someone 
who is manic-depressive or trapped 
in a depressive phase never gives 
answers that relate to movement or 
color, doesn’t see human forms, and 
is more likely to begin by describing 
small details rather than the image 
as a whole. People with depressive 
schizophrenia, on the other hand, 
reject more cards, have fewer color-
related responses but more related 
to movement, and they have difficulty 
recognizing shapes.” Rorschach did 
not want to speculate about why this 
is the case. But his images proved to 
be the first diagnostic tool with which 
these two mental conditions could be 
clearly distinguished from each other.

“A PERSONALITY X-RAY”
Eventually Rorschach had to admit 
his experiment had become a test. 
But could the images he developed, 
which he first used in 1917, do even 
more than diagnose existing mental 
conditions? Could they also be used 
to explore as-yet-unknown areas of 
the human personality? Before long 
he found that color-related answers 
were often associated with feelings: 
If there were many such responses, 
for example, this indicated excessive 
emotion. Motion-related answers, on 
the other hand, provided insight into 
the degree of a patient’s introversion. 
For people who are completely self-
involved and largely unresponsive, 
Rorschach was amazed to discover 
that his images were seen as being 
full of movement. Why? Because the 
patients perceived motion inwardly, 
a realm where they truly fathomed it. 
He found the ratio of color to motion 
answers indicated a patient’s degree 
of introversion and extroversion. And 
without even realizing it, patients in 
Rorschach’s distinctive test situation 
will reach down into the most hidden 
resource of their being, which they’d 
otherwise find only in their dreams: 

RORSCHACH DOES NOT TEST  
FOR RIGHT OR WRONG
In a typical Rorschach test (photo: U.S. test in the 1940s), the subject views the images 
in a set order from 1 to 10 and describes what he or she sees in each. The therapist 
notes the responses and assigns them to a category for evaluation. The categories 
include responses to shape and color as well as descriptions of the image in whole or 
in part. Presentation of the inkblot images starts on page 73, and the information about 
interpreting them is taken from the standard text Principles of Rorschach Interpretation 
by the American psychologist Irving B. Weiner.
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the subconscious. This realm of the 
human psyche makes no distinction 
between imagination and reality—it 
comprehends so much better than 
the conscious mind what we long for 
and what we’re capable of because 
it is not encumbered by limitations. 
Rorschach had opened a window into 
this innermost domain of our being. 
So how did the world react?

German psychologist Bruno Klopfer 
fled the Nazi regime in 1933 and came 
to the United States after spending 
one year studying with Carl Jung in 
Switzerland. He was one of the first 
to use the Rorschach test in the U.S.: 
“The Rorschach method does not 
reveal a behavior picture, but rather 
shows—much like an X-ray picture—
the underlying structure that makes 
behavior understandable.” The test 
quickly became the most important 
instrument used in the examination 
of personality—and soon it was being 
simplified beyond all measure. When 
America entered World War II, the 
military needed a quick personality 
test to use for recruiting millions of 
new soldiers. To save time, the Army 
quickly converted the Rorschach test 
process into a multiple-choice exam. 
For Card I, for example, there were 
nine possible replies to the question 
“What do you see here?”: an Army or 
Navy emblem, mud and dirt, a bat, 
two people, a pelvis, an X-ray picture, 
pinchers of a crab, a dirty mess, or 
a part of one’s own body.

A recruit could provide up to three 
“bad” responses and still be inducted 

into the Army. Needless to say, the 
deeper meaning of the Rorschach 
test—free association and creation 
of an individual personality profile—
got lost in the process.

CAN THE TEST EXPOSE A  
NAZI-LEANING PERSONALITY?
And yet: Even in its simplified form, 
this personality test, which was used 
in conjunction with a medical exam 
and an IQ test, had resulted in 12% of 
the recruits—almost 2 million men— 
being sent back home because of the 
“intolerably high psychological risk.” 
So were such mental disorders more 
widespread than previously thought? 

After the war, the Rorschach test 
would come to be regarded as the 
“queen of personality tests” and is 
used in a wide variety of situations—
even in an effort to figure out the basis 
of evil: “I wish our air force had such 
an excellent test procedure,” says a 
visibly amused Hermann Göring. For 
the Luftwaffe’s commander in chief 
and the 23 other leading Nazi figures 
who are tried at Nuremberg in 1945, 
the administration of a Rorschach 
test by an American psychologist is 
a rather welcome diversion from the 
monotony of prison life.

“What do you see here?” asks the 
psychologist of the man who founded 
the Gestapo and set up concentration 
camps. “Two dancing figures,” Göring 
says of Card II with a slight laugh.  
“Very clear, shoulder here and face 
there, clapping hands. The top red is 
head and hat; face is partly white.” 

WHAT 
DO 
YOU 
SEE?

For Göring, Card III represents two 
caricature figures with high collars. 
“But those red spots…I can’t figure 
them out…” Göring grows impatient 
and snaps his finger at the three red 
areas as though he wants to brush 
them away. “What these things are…
damned if I know. They are debating 
something…perhaps two doctors are 
arguing over the internal organs of a 
man.” Göring laughs: “You might also 
say that it is an opened figure of one 
man—opened up, with two identical 
halves and the innards in the middle.” 
He puts down the card. That’s all he 
wants to say about this one. 

While the red spots unsettle Göring, 
perhaps because they remind him of 
blood, another defendant at the trial, 
Hitler’s architect Albert Speer, doesn’t 
even notice their presence. And Adolf 
Eichmann, who would be tested for 
his trial in Jerusalem 15 years later, 
describes “an eye-catching stage 
decoration” for an act by two clowns. 
And so these Rorschach tests do not 
reveal a common pattern that might 
be the basis for a Nazi personality. 
Analyzing these results again in the 
1970s, psychologist Molly Harrower 
would conclude: “The defendants at 
the Nuremberg Trials are not isolated 
Nazi personalities. We can recognize 
both normal and abnormal character 
traits of the kind we find in the tests 
of other people: This is a grouping of 
various personalities of the type that 
might be found in government today.” 

Even if the Rorschach test remains 
controversial (see page 74), in the 
U.S. it remains a tool that is utilized, 
along with other psychological tests, 
to decide whether someone who has 
previously engaged in violence can be 
released or given custody of a child.

In the case of Mr. Ingram, the tool 
was used too late: Three days after 
the Rorschach test was administered, 
he took a gun and went to his wife’s 
parents’ house. When she came to 
the door, he shot and killed her and 
then did the same to himself.

Whatever you discern on these  
10 Rorschach cards will provide  
a great deal of information about 
yourself and the way you view  
the world. The process is simple: 
All you have to do is look closely at  
each card and let your imagination  
run wild. On the back of each card 
is a description of how most test 
subjects interpret that particular 
image and how psychologists 
classify those perceptions.

“PERHAPS TWO DOCTORS ARE 
ARGUING OVER THE INTERNAL 

ORGANS OF A MAN.”

Hermann Göring describing Card III in 1945 during the Nuremberg Trials 

CARD 1

CARD 2
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In 2009, a single mouse click was enough to cause 
consternation among American psychologists: Canadian 
doctor James Heilman had published all 10 Rorschach 
cards along with the most frequent responses to them on 
Wikipedia. Making these images readily available, some 
psychologists complained, made the test itself obsolete 
because it put patients in a position to prepare themselves 
for the test and thus manipulate the results. However the 
specialist literature had long featured complete images 
of the cards, making them available to practically anyone. 
In fact, the main grounds for criticism of the Rorschach 
test as a diagnostic tool was the lack of uniform standards. 
Despite a number of attempts to establish norms over the 
preceding 50 years (including the Exner system and, more 
recently, the R-PAS system introduced in 2012), therapists 
could arbitrarily interpret a patient’s reactions, possibly 
leading them to make the wrong diagnosis. Critics viewed 
the publication of the test images on the Internet as a 
threat to many professionals working in the field. 

Other experts have been less troubled by the Wikipedia 
article, noting that the Rorschach test is highly complex 
and dependent on personal interaction between therapist 
and patient. In America today, the Rorschach test is seen 
as one tool among many personality tests for arriving with 
the patient (many therapists prefer the word “client”) at 
an individual interpretation of what the patient sees in the 
images. “All people are experts on themselves,” says 
psychologist Stephen Finn, “and they should be part of 
the evaluation process.” Compared with their American 
colleagues, German therapists rarely use the Rorschach 
test—and when they do, it’s only in conjunction with other 
tests in an effort to understand the patient’s issues.

HOW RELIABLE IS THE 
RORSCHACH TEST?

CARD 1
What most people see: Since this is the first card that 
subjects see in the Rorschach series, they frequently ask 
questions about what they are expected or permitted to 
do: “Can I rotate the card?”; “Should I focus on the details 
or describe the image as a whole?” and so forth. This first 
card frequently elicits a response of “bat,” “butterfly,” or 
“moth.” Many people also report seeing a human figure 
at the center of the card.

What therapists say: Questions about how a subject should 
proceed with the test indicate to a certain degree how a 
subject handles new situations and whether the person 
needs to understand structure and get familiar with the 
rules in order to get started: Are they uncertain or uneasy 
about the experience, or are they curious and open in 
responding to the test? What the subjects see on the first 
card often indicates how they want to express themselves: 
“This is who I am, and this is what I want to reveal about 
myself.” Is the subject a cautious individual who wants 
to play it safe and be sure about responses? That’s more 
likely to elicit popular responses of bat, butterfly, or moth.

What might be a cause for concern: A response such as 
“damaged butterfly” might indicate that the subject has 
been a victim of abuse—either physical or psychological. 
If the darkness of the card triggers a negative or anxious 
response and an impression of ugliness, this may point to 
depression, pessimism, or feelings of guilt.

CARD 2
What most people see: The bright red areas of the card 
are particularly striking to the viewer, especially those 
that are located at the top of the card. Sexual responses 
are more frequent here than with any other card—many 
subjects see a penis in the dark protruding detail at top 
center. Others see a vagina in the red area at the bottom. 
The most frequent responses to this card are related to 
assessing the inkblot as a whole—two people (usually 
seen wearing red caps) pressing their hands together or 
some sort of four-legged animal. Or subjects might limit 
their observations to the black and gray parts of the image. 
There they often see an animal in general or, specifically, 
a dog, an elephant, or a bear.

What therapists say: Sexual associations and related 
responses provide clues to a subject’s sexual concerns—
for a therapist, this is an important point of departure for 
learning more about the emotional life of the subject. 
Those who see human figures generally have no problems 
with social interactions or relationships.

What might be a cause for concern: An impression of 
blood. The areas of bright red can easily be seen as blood, 
which suggests anger, hostility, and resentment. Subjects 
who see the red spots as blood are often concerned about 
the vulnerability of their bodies. The response to the red 
areas can provide insight into how a subject deals with 
such feelings and concerns.

CARD 4

CARD 6

CARD 3

CARD 5
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CARD 4
What most people see: This dark card is often referred to 
as the “father card”: Most people associate the inkblot 
with something big, heavy, and sometimes threatening. 
Like Card VI, this image is often associated with “animal 
skin,” “fur,” or “a fur rug.” Other interpretations are giant, 
monster, gorilla, or a very big person. Many subjects feel 
as though they are looking up at the figure, thereby putting 
themselves in an inferior position.

What therapists say: This card provides information about 
how a subject deals with authority, usually regarding a 
dominant male, in various areas of life: a father, husband, 
lover, boss, etc. The predominantly dark coloration and the 
intensive shading make an impression on most viewers. 
Mentioning the tactile quality of the shading indicates an 
ability to form intimate relationships with other people.

What might be a cause for concern: An overwhelming 
feeling of awe, reverence, or inferiority: Subjects who feel 
they must “look up” to the card often feel themselves to 
be in a weak or subordinate position. The heavy shading 
can create an unpleasant emotional response in subjects 
who are depressed and who may have difficulties with 
maintaining intimate relationships. Some subjects who do 
not have any difficulty viewing the first three cards might 
have a more unsettled reaction to Card IV: They may feel 
despondent or intimidated—which can be an indication 
of some degree of depression.

CARD 3
What most people see: Two people seen in profile, facing 
each other, who are involved in some kind of interaction— 
this interpretation is extremely common. Subjects almost 
always perceive some form of movement in the inkblot. 
Most subjects tend to either completely ignore the bright 
red areas, which are isolated from the rest of the inkblot 
image, or assign them little significance. Some subjects 
see sexual organs on each figure perceived in the image, 
usually both a breast and a penis.

What therapists say: Interaction, of course, but what kind? 
Are the two people interacting aggressively? Or are they 
cooperating with each other? The social components of 
the reactions to this card provide information about how 
subjects deal with interpersonal relationships. Do they 
have a positive attitude and expect the best of their fellow 
human beings (cooperation)? Or are they struggling with 
negative feelings about social interaction and the fear of 
danger or treachery (aggression)?

What might be a cause for concern: Little or no response. 
“The more difficulty subjects have in reacting to Card III, 
the more likely they are to be struggling with negative 
and aversive attitudes toward social interactions,” says 
psychologist and author Irving Weiner. He adds that an 
inability to decide whether the figures are male or female 
may indicate uncertainty about the subject’s gender-role 
identity and problems coping with it.

CARD 6
What most people see: Like Card IV, this card is also often 
associated with “animal skin” or “a fur rug.” That much 
seems clear at the outset. But moving away from the image 
and looking closer at the complex shades in the dark-hued  
figure may give rise to the impression of almost being able 
to feel the creature’s furry coat: In addition to its shape, 
many subjects mention the textural quality they see in the 
black and gray shading of this inkblot and respond to the 
texture to a greater extent than they did in their assessment 
of Card IV. Often details on the card are seen as resembling 
features of sexual anatomy—a penis might be seen at the 
top center of the card and a vagina might be apparent in 
the central lower portion. Some subjects see both sets of 
genitalia. For that reason they are likely to view Card VI 
as a “sex card.”

What therapists say: A focus on the texture of this card 
provides a lot of information about a person’s attitudes 
toward intimate interpersonal relations. Subjects who 
emphasize the shading aspect of the image tend to be 
more open to relationships and to helping others.

What might be a cause for concern: Failure to note the 
shading. Difficulty in discerning the complex shading on 
the card or completely ignoring it may indicate problems 
in reaching out to others and an aversion to being touched 
by them, either physically or emotionally. Such subjects 
may be insecure and have trouble with close relationships.

CARD 5
What most people see: This card has no colors or shading 
that would make it difficult to interpret. Thus many subjects 
view it with a sense of relief, particularly if they have had 
difficulties interpreting the first four cards, and especially 
Card IV. As with Card I, most subjects tend to see a winged 
creature—a bat, butterfly, or moth.

What therapists say: Hermann Rorschach considered this 
to be the easiest of the 10 cards in the test. Thanks to the 
card’s relative lack of complication, the common responses 
to it provide little that is of diagnostic value. Many subjects 
will respond in a definitive manner with phrases such as: 
“Now this one I know is a bat!” Their relief is usually quite 
apparent; they often indicate that this card is a “breather,” 
and they may also comment on how easy it is to interpret 
compared with the previous ones.

What might be a cause for concern: Given the lack of 
ambiguity on this card, subjects who nevertheless find 
many alternative interpretations may be suffering from 
schizophrenia according to some experts. Threatening 
aspects seen in the details, such as viewing the bat’s ears 
as scissors or the ends of the wings as crocodile heads, 
could be a sign of repressed aggression. But what if a 
subject has difficulty interpreting this rather simple card? 
That is not a reason for particular concern: It has likely 
been caused by a carryover of difficulty resulting from the 
strong impressions made by the previous cards.

CARD 8

CARD 10

CARD 7

CARD 9
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CARD 8
What most people see: “Finally, a pretty one.” In a similar 
manner to the “bat” on Card V, most subjects will react 
to this pastel image with a pronounced sense of relief and 
an initial response such as “I like this one.” Most of the 
spontaneous interpretations of this image are derived from 
the pink details at the left and right of the inkblot, which 
are generally recognized as animals.

What therapists say: This attractive card with its wealth 
of rich colors and many and varied structures is especially 
complex. The bigger details, which are largely unrelated 
to one another, tend to pose a considerable challenge to 
interpretation. Those who react to Card VIII with pleasure 
and relief are regarded as being more open to emotional 
stimulation and using their imagination in myriad ways. 
That suggests these individuals are more resourceful in 
dealing with the problems of real life.

What might be a cause for concern: If the colorful array 
of shapes overwhelms the subject and makes the person 
uncomfortable. Subjects who generally have difficulties 
sorting out and integrating the components of complex 
situations may find Card VIII an unwelcome challenge and 
have trouble forming responses other than the obvious. 
The possible behavioral consequences: Such subjects are 
inclined to avoid emotional stimulation. Things that bring 
joy and pleasure to other people are a source of stress 
and discomfort for them. Depression can be a result.

CARD 7
What most people see: This delicate figure in shades of 
pale gray is often considered to be a “mother card”: Most 
subjects see it as feminine, attractive, and soft but also 
as weak and passive. The most frequent responses to the 
design in whole or in part are “human heads or faces”  
in general or “women’s and children’s heads.” This is a 
typical interpretation of the upper part of the image, which 
is reminiscent of two faces in profile looking at each other.

What therapists say: The interpretation of the figures as 
female may reflect the subject’s feelings and attitudes 
toward the women in his or her life, who might be variously 
the subject’s mother, wife, daughter, etc. At the same time, 
the interpretation of the bottom center portion of the card 
as being a vagina provides information about the subject’s 
attitude toward female sexuality—this might refer to the 
subject, if the person is female, or, in the case of a male 
subject, to the opposite sex.

What might be a cause for concern: An interpretation of 
the figures as two quarreling women or two witches. While 
most subjects view the two “heads” as motionless, some 
see two agitated figures in conflict with each other. Some 
psychologists view this as a sign of conflict with women 
in general, and specifically with the subject’s own mother. 
If a subject entirely ignores the gray areas, seeing instead 
an oil lamp in the central white space, some Rorschach 
experts view this as an indication of schizophrenia.

CARD 10
What most people see: The image on the final card is 
somewhat less vague than the one on Card IX, but it still 
poses great challenges to the viewer due to its multiple 
disjointed shapes that appear unrelated to one another. 
Many subjects see the elongated pink areas as a pair of 
crabs or hammers. The blue shapes with their thin tendril-
like protrusions are often interpreted as spiders. Other 
responses are “rabbit’s head” (the small light green area 
at bottom center) and “caterpillars,” “worms,” or “snakes” 
(the elongated green shapes). Other frequent responses: 
“view through a microscope” or “marine life-forms.”

What therapists say: Because of its colorful nature, this 
card is usually felt to be positive and pleasant. It offers 
many different possibilities for interpretation. However the 
challenge of organizing them effectively makes this the 
second-most-difficult card after Card IX. Just as the first 
card leads subjects to “introduce” themselves, the last 
card offers an opportunity to say, “This is how things are. 
This is what I wanted you to know about me.”

What might be a cause for concern: A statement such as 
“It looks like everything is falling apart.” Coming to this 
conclusion when interpreting the last card in the test may 
indicate a skeptical, negative attitude and a tendency 
toward depression. Subjects who feel overwhelmed at 
having to deal with this card may have difficulty coming 
to terms with complex issues in everyday life.

CARD 9
What most people see: The card appears clearly structured 
in the orange, pink, and green regions—but the shapes 
are nonetheless vague and difficult to describe. There are 
few common responses to this card, and for most people 
these images do not arouse any particular concerns. Some 
subjects feel helpless when confronted with this card: 
Either they see nothing identifiable or they interpret each 
of the orange areas at the top as a person.

What therapists say: The colors are less intense than the 
ones found on Card VIII and the shapes are less clearly 
defined—this is a card that does not arouse much emotion 
and also does not give therapists very much room for clear 
attribution of specific character traits. Having problems 
responding to this card might reflect difficulty in dealing 
with complicated, unstructured situations. Sometimes it 
helps to rotate the card: By turning the image 90 degrees, 
some subjects will recognize the head of a man, and some 
even see Santa Claus…

What might be a cause for concern: Some subjects may 
see two orange men embroiled in a fight, which can point 
to an aggressive character. Subjects who recognize a 
vagina in the central red portion toward the bottom of the 
image are likely dealing with some sort of sexual conflict. 
According to psychologist Irving Weiner, Card IX elicits 
commonly popular responses much less frequently than 
any other card in the test.
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Over the course of its 270-year life, a Greenland shark learns two main things:
You don’t need to be quick in order to hunt, and you don’t need to see well to catch prey. 

An eerie encounter with a creature from a bygone era…

THE SEA
DIVING WITH THE OLD MAN OF DIVING WITH THE OLD MAN OF 
What really counts in the end…
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UP CLOSE AND PERSONAL  
WITH A STRANGE BEING
A few years ago, scientists  
on the research vessel Sanna 
were able to catch a Greenland 
shark near the North Pole for 
the first time and take it on 
board for a detailed inspection.  
Then they set the marine 
Methuselah free.

hat was that? Greg 
Skomal thinks he felt 
something touch his 
leg. He looks around. 
Nothing. In the dark 
depths of the waters 

of the North Atlantic, visibility is no more 
than 10 feet. Skomal is immersed in a 
world that no one before him has seen. 
And no one knows exactly what awaits 
him here, deep beneath the thick Arctic 
ice sheet off the coast of Baffin Island. 
Suddenly the marine biologist is looking 
right into the eyes of one of the planet’s 
largest and least-known life-forms: the 
Greenland shark.  The 17-foot marine 
predator has apparently been hanging 
around the whole time, observing the 
diver and finally approaching him from 
above, outside Skomal’s field of vision. 
Now Skomal is hesitant to even blink. 
Never before has anyone encountered 
a Greenland shark in the water. No one 

knows how many of them even exist. 
About all that’s known is how long they 
live, a discovery that was recently made 
by researchers at Denmark’s University 
of Copenhagen. Their analysis of bone 
and tissue samples from Somniosus 
microcephalus revealed that Greenland 
sharks have a life expectancy of at least 
270 years—perhaps significantly longer. 
No other vertebrate lives as long. So it’s 
possible the shark that has just joined 
Skomal has been in the sea since Louis 
XV was king of France.

Then just as fast as it emerged from 
the depths, the shark vanishes into the 
near-opaque soup of the North Atlantic. 
Researchers have found that Greenland 
sharks are practically blind and swim at 
less than 1 mile per hour—nowhere near 
fast enough to catch a swimming seal. 
The apex hunters compensate for their 
slowness with an almost unrivaled sense 
of smell and are believed to detect and 

capture seals while they’re asleep and 
vulnerable. Greenland sharks can also 
find seals at a relatively great distance 
under the Arctic ice. “You don’t need to 
be able to see if you can hear every fin 
stroke. And you don’t need to be fast if 
your victim can’t even see you coming. 
Here in the depths of the North Atlantic, 
it’s not a question of speed. And no one 
knows these two principles better than 
Greenland sharks,” says zoologist Chris 
Harvey-Clark of the University of British 
Columbia. We now know that Greenland 
sharks are active sit-and-wait predators 
that apprehend their prey by surprise. 
Then they hold on with their upper teeth 
while the sharp teeth of their lower jaw 
cut plugs of flesh from their prey. Greg 
Skomal is glad he didn’t know that when 
he first encountered a Greenland shark. 
He might have panicked and never found 
his way back to the hole in the ice where 
he’d started his dive… 

“THE SHARK KNOWS WE’RE 
HERE. IT’S KEEPING TRACK 

OF EVERY MOVE THAT WE  
MAKE. BUT ALL WE SEE IS  

MURKY NOTHINGNESS.”

MARINE BIOLOGIST GREG SKOMAL
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What really counts in the end…
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