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You need a new watch…the one you are wearing was made when
Nixon was in office, but extravagantly-priced watches that add

zeros just because of a high falootin’ name are an insult to your logic.
Why shell out big money so some foreign company can sponsor
another yacht race? It’s time to put an end to such madness. It’s
absolutely possible to have the highest quality, precision classic
timepiece without the high and mighty price tag. Case in point:
The Stauer Urban Blue.

Packed with highend watch performance and style, minus
the highend price tag. It’s everything a high-end watch should
be: Sturdy stainless steel and genuine leather construction.
Precision timing that’s accurate to four seconds a day––that’s more
precise than a 27-jewel automatic watch priced at over $6,000. And,

good looking–– with simple, clean lines
and a striking metallic blue face.

“Blue watches are one of the growing style
trends seen in the watch world in the past
few years”––WATCHTIME®, Sept. 2015

Your great escape from the overpriced
watch craze. At Stauer, we go directly
to the source (cutting out the middle-
man), and engineer our own watch
designs. This means we can offer a top
quality timepiece that happens to only
cost the same as two well-made cocktails
at your favorite bar.

So, while we’re busy revolutionizing the watch industry to bring you
more real value, you can take your own stand against overpriced
watches with the Urban Blue. We’ll even throw in a pair of Flyboy
Optics® Sunglasses (a $99 value) to show how much value you can
still get for your dollar.

Your satisfaction is 100% guaranteed. Wear the Urban Blue for 60
days. If you’re not convinced that you achieved excellence for less,
send it back for a refund of the sale price. You can even keep the $99
sunglasses, no hard feelings.

The Urban Blue is one of our fastest sellers. It takes six months to
engineer this watch so don’t wait. Take a stand against overpriced
watches in impeccable style. Call today!

14101 Southcross Drive W.,
Dept. UBW1��01
Burnsville, Minnesota 55337

www.stauer.com

Stauer Urban Blue Watch †

Offer Code Price $49 + S&P Save $150

18003332045
Your Insider Offer Code: UBW1��01
Youmust use this insider offer code to get our special price.

Smar t Luxurie s—Surpri s ing Price s™

Stauer®

It’s Enough to MakeYou Blue in the Face
Time to take a stand against overpriced watches with the Stauer Urban Blue. AND, get a 

FREE pair of Flyboy Optics® Sunglasses as our gift to you!

† Special price only for customers using the offer code versus the price on

Stauer.comwithout your offer code.

Rating of A+

Exclusive Urban Blue Watch
Limited to the first 1900 

responders to this ad only!

CLIENTS LOVE THE

STAUER WATCH…

�����
“The quality of their 
watches is equal to many
that can go for ten times the
price or more.” 

— Jeff from McKinney, TX 

EXCLUSIVE

FREE
Stauer Flyboy 

Optics® Sunglasses

-a $99 value-
with purchase of

Urban Blue Watch

Precision movement  •  Stainless steel caseback and crown  •  Cotswold™ mineral crystal • Date window 

• Water resistant to 3 ATM  •  Genuine leather band fits wrists 6 ¾"–8 ¾"



 A BREED APART

Thank you for your thoroughly interesting article on 
“Psychopaths of World History” in the December 2016 
issue. I was familiar with this concept that we are in the 
midst of psychopathic individuals because I had read a 
book a while back called The Psychopath Test by Jon 
Ronson (which made The New York Times bestseller list). 
Truly, there are psychopaths among us in society—not 
only leaders of the world but also people in corporate 
positions, where it’s almost a requirement to have such 
personality traits in order to function in these roles. Your 
article was in alignment with this concept and presented 
a fascinating look at some of history’s most notorious 
stand-outs. I have enjoyed taking “the psychopath test,” 
but I knew before I took it that I am just not cut out for 
these kinds of positions of power!
Matt Templeton via email

It’s a real eye-opener when one learns of the extent to which 
psychopathy prevails around us. Forewarned is forearmed, 

so we should safeguard ourselves against the machinations of
people who pursue their goals without any regard for others.

 FROSTY FROLICS

There was quite an enchanting array of creatures in the 
December issue’s article on “Winter Heroes,” from the 
majestic golden eagle and the industrious beaver to that 
absolutely gorgeous red fox. But my favorite part was the 
red squirrels playing together in the snow. How delightful! 
Were those squirrels really just doing that of their own 
accord? They are incredible!
Nancy Lombardo via email

All animals are amazing, but the frolicking red squirrels really 
do steal the show in this article. They are indeed real—their 
adorable antics were captured by Russian photographer 
Vadim Trunov. He has many great shots of squirrels at play 
(as well as plenty of other animals), including some in which 
the squirrels seem to have taken over his camera. You can 
see more images from his series of squirrel photos here: 
http://bit.ly/playfulsquirrels

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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SUICIDE SQUAD and all related characters and elements are trademarks of and © DC Comics. © 2016 Warner Bros. Entertainment Inc. and Ratpac-Dune Entertainment LLC.

WIN IT! FROM

LOG ON TO WINIT.IDEASANDDISCOVERIES.COM TO ENTER

Enter for a chance to win 
Suicide Squad on Digital HD, 
plus a 32" flat-screen TV 
and a Blu-ray player! 
Plus, 19 second-place winners will win 

a copy of Suicide Squad on Digital HD. 

Own the Blu-ray™ on December 13. 

Digital HD Available Now. 

#SuicideSquad

A government agency recruits a team of incarcerated supervillains to execute top-secret high-risk 
missions in exchange for clemency. Now loathsome inmates such as Deadshot, Harley Quinn, and 
Killer Croc must work together to battle a powerful foe as the Joker pursues his own evil agenda…
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COVER
STORY



A photo and its story



The rain forests of Bali live up to their name. When the sky above this tropical
island in the Indian Ocean lets loose, everything gets soaked within seconds.
That means photographer Andrew Suryono must make a hectic scramble to get
his expensive equipment to safety under the canopy of a nearby hut. Suddenly he
catches sight of a young orangutan sitting on a stump at the edge of a clearing.
Rather than run into the forest or follow Suryono into the hut, the deeply relaxed
great ape slowly lifts a fallen taro leaf from the ground and holds it over its head.
Although the orangutan does not look too thrilled about the downpour, it seems
to instinctively know that rain is vital for the lush jungles of Bali and,  therefore,
for its own sources of food—succulent leaves and tasty fruit. And so the sudden
shower is also a godsend for Suryono: The photographer doesn’t hesitate to take
his camera back out of its case and capture the magic of this unexpected moment.
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ICY HIDE-AND-SEEK
The icebergs of the Antarctic offer unique 
ecosystems with algae and plankton, which 
attract penguins and various schools of fish. 
They also provide excellent places to hide 
from marine predators.

8Feb 2017 ideasanddiscoveries.com
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Millions of icebergs drift through the polar regions. Despite the extreme
temperatures, the floating islands are oases in a sea of cold and darkness—

biodiversity at the poles even surpasses that of the tropical coral reefs.  
But what does the physics of icebergs have to do with this explosion of life? 

ICEBERG
THE

UNIVERSE



Do icebergs 

Tiny air bubbles in ice are responsible for the majestic 
white sheen of most icebergs: Sunlight hits the ice and 
is refl ected in all directions, as if by millions of small 
mirrors. The deep-blue streaks that are commonly seen 
in icebergs occur due to meltwater that has refrozen 
without forming air pockets. This largely transparent 
ice breaks up visible light into its individual colors 
like a prism, and the spectrum’s blue hues 
in particular are refl ected. But there are 
also green iceberg specimens: Frozen 
organic matter (algae, plankton) that 
occurs under the water is generally 
responsible for this phenomenon. If 
such an iceberg happens to fl ip over, 
the entire colossus’s sheen is green. 



DEATH TRAP 
In the Antarctic, icebergs give rise to rivers of ice. When seawater 
surges against ice floes it makes them melt more readily, and the 
thawed fresh water from the ice runs off into the sea and decreases 
its salt content. This abruptly raises the freezing point from 28.5°F  
to 29.5°F. But due to its constant movement the water can’t freeze. 
Ice crystals will only form along the seabed in calm areas that are 
protected from currents; but once they start, they continue to spread 
like a creeping plague. Many sea urchins and sponges don’t survive. 

11 Feb 2017ideasanddiscoveries.com





EPHEMERAL WORKS OF ART
Sun, wind, and flowing meltwater form breathtaking 
sculptures in the ice: Penguins often use these as 
places to rest between their dives—as the flightless 
aquatic birds exit the water they can shoot up to  
6 feet into the air and then clamber up the smooth 
ice walls. This gigantic masterpiece is found in the 
Weddell Sea, a partially enclosed marginal sea of  
the northwestern Antarctic. Its luminous blue form 
has been crafted over the years by salty seawater, 
but now its meltwater would be perfectly potable. 
Why? Icebergs function like huge filtering facilities. 
The salt particles cannot dock with the ice crystals 
because they are too large. The lack of space forces 
them out through tiny channels and they eventually 
seep away into the sea. After only a few days, water 
from the ice giant is fit to use for cooking pasta.

13 Feb 2017ideasanddiscoveries.com



How do icebergs nurture life in the oceans? 
Icebergs are anything but frozen wastelands—it’s much more 
accurate to liken them to oases of life: Before they break apart, 
they will usually have plowed the ground for hundreds of miles, 
so they carry many valuable minerals and nutrients with them. 
These “seeds of life” are tucked into net-like structures and 
hollows on the underside of the icebergs, and they are extremely 
valuable to the legions of small organisms that live in the frigid 
waters—800 varieties of mollusks, 300 kinds of sponges, and 
more than 470 types of amphipods (shrimp-like crustaceans). 

The biodiversity here is so substantial that it is best compared 
to that of a tropical coral reef. But the ice also endangers life, 
especially for those creatures that need to rise to the water’s 
surface to breathe: Wind, waves, and currents can completely 
alter a blanket of ice floes in seconds. That’s why Weddell seals, 
which have the best spatial awareness and memory of all seals, 
memorize each hole, even small ones, in the ice layer across an 
area of 20 square miles and constantly update the map in their 
heads—otherwise their “GPS” would be useless in a few days. 



OFF-ROADER
Rushing rivers of meltwater don’t force 

polar bears to turn back: They are expert 
swimmers and can leap across crevices 

that are up to 15 feet wide. 

15 Feb 2017ideasanddiscoveries.com



T
he most monumental of births in 
nature begins with a soft crunch. 
Within seconds the sound swells 
to a mighty thundering that can be 
heard from a distance of several 
miles away. With a gigantic crack, 
the white landscape is torn apart: 

A 330-foot-wide iceberg breaks off from the glacial 
mass and crashes to the sea with a deafening roar. 
A wave taller than a multistory house slides through 
the water and briefly transforms drifting ice floes 
into deadly projectiles. Seconds later the sunken 
ice mass rises once more from the choppy waters 
with the whoosh and bubbling of a huge waterfall. 
Water cascades off the surface of the colossus as 
it floats along at the start of a journey that may last 
10,000 miles. With luck it will last for several years, 
but most last only a few months until all that’s left 
of the erstwhile giants is a few ice cubes. 

“Calving” is what experts call it when parts of a 
glacier break off and the ice slides into the sea—
some are the size of a small car, others as big as 
a football stadium. And some even exceed entire 
countries in terms of scale: The largest ever seen 
covered an area spanning 200 by 60 miles. This is 
the equivalent of Belgium breaking off from Europe 
and floating away. The sluggish giants usually move 
half a mile per hour as they recline on the current. 
But in their tens of thousands of tons of mass lies 
tremendous power that can be unleashed without 
warning: If wind, waves, and meltwater erode the 
iceberg’s shape to the point of instability, the mass 
can flip upside down from one second to the next. 
Even if it shifts by just 90 degrees, this motion is 
enough to release as much energy as a mid-level 
earthquake registering 5 or 6 on the Richter scale. 
As a result of its size and shape it can even trigger 
a tsunami as it’s turning. The iceberg universe may 
seem to be rigidly set, but in fact just the opposite 
is the case: Individual icebergs as well as the huge 
ice floes that speckle the waters of the Arctic and 
Antarctic are always in motion like a viscous stew. 
On average, 330 pounds is pressing down on each 
square centimeter of ice. The incessant grinding 
and groaning bear witness to the enormous forces 
within the icebergs. 

The world’s biggest ice factory never stands still. 
Greenland alone produces 40,000 new ice islands 
each year. But they can also arise at sea when the 
seawater freezes and piles up into mighty ice floes. 

Millions of icebergs drift around the North and 
South Poles—two sprawling archipelagos that are 
constantly being re-created.

WHEN IS ICE AS TOUGH AS  
A STEEL BEAM? 
For captains, navigating in the realm of the giants 
is a huge challenge—and not just because it was 
a relatively small specimen that sunk the Titanic.  
Despite the predictions of the forecasting services 
and satellite monitoring that is precise down to a 
centimeter, icebergs still pose an extreme risk for 
ships. Even the motion of 3-foot-high waves makes 
radar lose precise track of a 20-foot-high iceberg. 
And even when captains see an iceberg, they can 
only guess how the 90% of its mass that’s beneath 
the water’s surface is spread out. Even explosives 
and incendiary devices are of no help against the 
floating giants—such attempts made by the U.S. 
Coast Guard decades ago ended unsuccessfully. 
The conclusion was that only an atom bomb could 
defeat them. And no wonder: While on the outside 
the ice may already be melting and disintegrating, 
temperatures as low as –4°F prevail in an iceberg’s 
interior. And at that point the ice is as hard as steel. 
So, you could use a fingernail to carve your name 
on an iceberg’s surface, but to do so inside it at a 
depth of 30 to 100 feet you’d need a special chisel. 
That’s because the crystalline structure of the ice 
holds molecules together more firmly the lower the 
temperature sinks. 

For oil platforms, these very heavy hard-as-steel 
icebergs are even more dangerous than storms. 
Megaplatforms such as the 735-foot-high Hibernia 
in the Labrador Sea in northeastern Canada can 
withstand collisions with icebergs weighing up to 
6.5 million tons—however, the Ilulissat Icefjord on 
the coast of western Greenland alone discharges 
about four times that amount into the sea each day. 
If an extremely huge hunk of ice looks like it’s on a 
collision course, the only option is for oceangoing 
tugs to laboriously tow the iceberg away from the 
danger zone. If that does not help, a slow-motion 
impact is inevitable. Then there’s just one solution: 
escape—the platform must be evacuated. 

That’s why scientists are constantly looking at 
their measuring and monitoring instruments: Each 
groan could announce the birth of a new giant that  
has the potential to slice one of these enormous 
man-made structures off the surface of the sea. PH
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SEALS
There are 35 species of seals worldwide. The 
quickest of them are able to accelerate their 
streamlined bodies to 25 miles per hour max. 
While hunting for fi sh they can dive to depths 
of 2,300 feet. 

SPERM WHALES
Sperm whales are the largest predators on 
the planet. They can dive to 10,000 feet as 
they hunt giant squid, fi sh, and crustaceans. 
The 60-foot-long hunters are also able to stay 
underwater for up to 80 minutes. 

PENGUINS
When in search of fi sh and krill, penguins hunt just below the water’s 
surface along the iceberg. They have to be careful here: Just a few 
yards under the surface lurks their mortal enemy, the leopard seal. 
To escape the marine predator, the penguins accelerate underwater 
to 12 miles per hour in fractions of a second and shoot through these 
enemy lines like torpedoes. 

ORCAS
Orcas are by far the most intelligent hunters 
in the world’s oceans. For example, these 
up to 26-foot-long whales have developed a 
hunting technique that is specifi cally adapted 
to the ice fl oe environment—they’ll work 
together to tip over the floe, flushing the seal 
that’s lying on top straight into their mouths. 

In this way a circle of life arises around the blue shimmering 
free-fl oating giants… 

Iceberg Hunters



 WHAT IF 

 HITLER 
   HAD BEEN 
   ASSASSINATED? 

EWALD-HEINRICH VON KLEIST....................................1944

JOHANN GEORG ELSER.............................................1939

JOSEF RÖMER........................1934
KARL LUTTER........................1933

HELMUTH MYLIUS.............................................1935

HELMUT HIRSCH..................................................1936

FRANZ HALDER.........................................1938

AXEL VON DEM BUSSCHE....................................1944

ALEXANDER FOOTE.................1938

MAURICE BAVAUD...............................1938

HENNING VON TRESCKOW........................1943

ERWIN VON WITZLEBEN......1940

CLAUS SCHENK GRAF VON STAUFFENBERG.......1944

NOEL MASON-MACFARLANE............1939
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M
ore than any other dictator of the 20th century, Adolf 
Hitler enjoyed bathing in the admiration of the crowd 
and focused on his connection with those he ruled. 
For a long time getting up close and personal with 

him wasn’t particularly diffi cult—yet despite this, all the attempts 
to assassinate him failed. The reasons for this are manifold: In 
the early years many attempts were made by lone wolves and, 

for the most part, they were not planned out enough to succeed. 
In addition, Hitler would often change his appointments on short 
notice or embark upon unannounced spontaneous visits, which 
made potential assassins’ planning work much more diffi cult. 
It was only with the outbreak of war that resistance began to 
grow dramatically, and almost all of Hitler’s would-be assassins 
came from within his own inner circle. After the deadly attack 
on SS Lieutenant General Reinhard Heydrich in 1942 in Prague, 
security precautions were stepped up so severely that, from 
that point on, only people in the narrowest circle of leadership 
around the “Führer” were allowed to have close contact with him. 
Also, the procurement of explosives became much more diffi cult. 
Those who did manage to obtain these materials also came to 
realize that Hitler had yet another powerful ally: coincidence… 

WHICH SECRET 
POWER SAVED 
HITLER 23 TIMES? 



“Coincidence
was Hitler’s best
bodyguard. Banal
subplots make
world history.”

Writer
Will Berthold

Just 13 minutes. That’s all the time that 
would be necessary for the 22 pounds of 
explosives to alter the course of history 
forever. In the end, these 13 minutes will 
cost at least 60 million people their lives. 

Adolf Hitler has no idea at all about any of this when he
ends his speech early, shortly after 9 P.M. on November 
8, 1939, and makes a hasty departure from Munich’s 
Bürgerbräukeller beer hall to the sound of roaring cheers. 
He does not suspect that he has missed death by just 
13 minutes and that with a single unpredictable action 
he has once again thwarted an assassination attempt 
that took months of meticulous preparation… 

DID AN ALLIED ATTACK SAVE HITLER 
FROM CERTAIN DEATH?
Assassins attempted to kill Hitler more than 20 times 
(see time line on the next page), but despite their precise 
planning, none of the murder attempts was successful. 
Mere coincidences or a spontaneous change of plans 
often proved to be the “Führer’s” most important allies: 
Once a parcel containing explosives failed to detonate 
aboard Hitler’s plane; on yet another occasion a hand 
grenade was meant to dispatch Hitler while he inspected 
new military uniforms, but the showing was canceled on 
short notice because a British bomb had just destroyed 
the train carrying the uniforms. Many historians continue 
to consider the question of what would have happened 
if one of the assassins had succeeded. Would there ever 
have been a Nazi dictatorship marked by concentration 
camps and the slaughter of the Holocaust? Could World 
War II have been shortened or even prevented entirely, 

and could millions of people have been saved? 
Such hypothetical scenarios are explored 

in counterfactual historical research. 
Every assassination attempt marks 

a kind of fork in the road of history, 
where other avenues branch off. 
The details of how each of these 
paths could play out depend on 
the date on which Hitler would 
have been overthrown or killed. 
With the collaboration of leading 

historians, iD has analyzed each 
of the assassination attempts and 

correlated four of the most ground-
breaking with the four decisive stages 

of the development of the Nazi regime. 
Had they been successful, each of these four 

attempts would’ve had entirely different consequences 
for the course of history…
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THE JUDGE AND HIS EXECUTIONER
While exiled in Prague, former National Socialist
politician Otto Strasser devises a murder plot
against Hitler and recruits Jewish emigrants to
help him, such as the young Helmut Hirsch.

Between 1933 and 1944 there 
were more than 20 attempts 
to kill Adolf Hitler. All failed—
for a variety of reasons. 

Chronology of 
Assassination 
Attempts

March 4, 1933
Karl Lutter and some of his 
comrades in Germany’s  
Communist Party plan to 
kill Hitler on the night 
before the Reichstag 
elections, but they are 
betrayed by an informer 
and arrested. 

1933
Hitler’s bodyguards capture 
a suspicious SA man at 
the Nazis’ Obersalzberg 
mountainside retreat. A 
loaded pistol is found in 
his luggage. The identity 
and fate of the would-be 
assassin remain unknown. 

June 1934
Josef Römer, a former member 
of the Freikorps volunteer unit, 
studies the layout of the Reich 
Chancellery for years to plan 
the perfect tyrannicide—but 
shortly before execution of the 
deed, he is arrested and sent to 
the Dachau concentration camp. 

1935
A group of 160 men led 
by publisher Helmuth 
Mylius infi ltrates Hitler’s 
Schutzstaffel (SS) in 
order to kill the “Führer.” 
But the Gestapo gets 
wind of the conspiracy 
and arrests the plotters. 

U
nusual alliances arise after
Hitler’s seizure of power on
January 20, 1933: In Paris,
Vienna, and Prague, former

National Socialists forge alliances
with the very people they fought so
vehemently against until recently—
Jewish emigrants. Suddenly they all
find themselves striving toward the
same goal: clearing their common
enemy out of the way—Adolf Hitler.

OTTO STRASSER

HELMUT HIRSCH

HITLER HAD DIED
IN A BOMB ATTACK
ON THE DAY OF THE
NUREMBERG RALLY?

The biggest proponent of these 
plans is Otto Strasser—a politician 
who was ousted from the Nazi Party. 
Not only is he the head of the Black 
Front, a socialist political group that 
had split off from the Nazi Party, he 
is also the brother of Nazi politician 
Gregor Strasser, a rival of Hitler who 
was murdered by the SS during the 
“Night of the Long Knives” in 1934. 
From Prague Otto plots his revenge, 

accumulating funds and information 
and searching for volunteers who are 
ready and willing to kill Hitler as soon 
as a favorable opportunity emerges. 
Roughly four years later this occurs: 
On December 20, 1936, the Jewish 
architecture student Helmut Hirsch 
reaches Stuttgart. His mission is to 
put an end to Hitler’s rule. The young 
man’s task is to sneak onto the Nazi 
Party’s parade grounds in the city of 

 

WHAT IF
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“If Hitler 
had been killed 
in 1936, today he 
would stand as a 
hero of economic 

history.”

Former Chancellor 
of Germany

Helmut Schmidt

May 1935
In Berlin the radical group 
Markwitz Circle (composed 
of social democrats and 
trade unionists) looks for 
recruits who are prepared 
to kill or topple Hitler. But 
the Gestapo slips in a spy 
and tears the group apart. 

December 24, 1936
With the backing of Otto Strasser, 
Jewish student Helmut Hirsch is 
tasked with carrying out an attack 
at the Nazi Party rally grounds in 
Nuremberg. However, the young 
would-be assassin is apprehended 
before he can do so and is forced 
to confess by the Gestapo. 

November 26, 1937
Josef Thomas, who had just been 
released from a psychiatric clinic, 
wanders through the Reichstag 
in Berlin with a loaded pistol and 
demands to speak with the “Führer.” 
He is intercepted shortly before 
reaching Hitler’s offi ce and is 
handed over to the Gestapo. 

Nuremberg and place an explosive 
device near the speaker’s podium 
so it will go off during the next Nazi 
demonstration there. 

Strasser seems to have thought 
of everything to ensure his vision of 
a bomb exploding in the middle of 
the huge banners on Zeppelin Field 
becomes a reality—but it turns out 
differently. The reason: The planned 
meeting with the explosives supplier 
never comes to pass on December 
23rd because the courier is caught 
at the border crossing. He is unable 
to withstand the brutal interrogation 
methods of the Gestapo and before 
long reveals the alias of the bomb 
planter, which makes it easy to fi nd 
and capture Hirsch in Nuremberg. 
The student is sentenced to death 
and executed on June 4, 1937. 

If the assassination attempt 
had succeeded: 
Hirsch had clear ideas about the time 
after Hitler’s demise. “His contractor, 
Otto Strasser, was to take over the 
party, deactivating its program and 
scraping the anti-Semitic objectives,” 
writes the author Will Berthold in his 
book detailing the 42 assassination 
attempts on Hitler. With Strasser at 
the helm, the massacre of 6 million 
Jews and other victims of the Nazis’ 
persecution would’ve been averted. 
In addition, the politician strived for 
a socialist economic policy as well 
as an alliance with the Soviet Union. 

However, it remains questionable 
whether one apostate ex–National 
Socialist politician would really have 
been able to bring the party under 
his control. After all, Hitler was at 
the height of his popularity in 1936 

Command nor the German public 
shared Hitler’s “panicked fear of the 
Soviets and fanatical drive toward 
the east”—and that would have had 
consequences for the Nazi leaders: 
“If the war had been avoided as a 
result of a military government ruled 
by its proxies, the National Socialist 

regime would not have been 
able to last in the long 

term,” says Demandt. 
Without the unifying 
charisma of Adolf 
Hitler as well as an 
ongoing state of 
emergency that is 
caused by a hostile 

threat from abroad, 
the dictatorship would 

have been short-lived: 
After some internal power 

struggles the Nazi regime would’ve 
collapsed sooner or later and thus 
facilitated the formation of a new 
opposition—so democratic forces 
would likely have regained the upper 
hand by the 1960s at the latest… 

and his public backing was at its 
zenith: There was full employment, 
wages were stable, the reparations 
payments has been suspended and 
the Treaty of Versailles had been 
eliminated. Hitler’s successor would 
likely have come from among those 
who had worked under him—which 
raises a gripping question: 
Just how much different 
would Nazi Germany 
have looked under 
the leadership of 
Hermann Göring,  
a rather moderate 
commander of the 
Luftwaffe, or under 
radical minister of 
propaganda Joseph 
Goebbels? The experts 
are certain about one thing: 
There would not have been an all-
out war of total extermination—and 
the Russian campaign in particular 
would not have taken place at all: 
According to the historian Alexander 
Demandt, neither the Supreme Army 

HITLER’S MARCHING SQUARE 
Helmut Hirsch was supposed to set 
off a bomb on the Zeppelin Field in 
Nuremberg, which is where the Nazi 
Party staged its Nuremberg Rallies 
between 1933 and 1938. 



THE CUNNING GENERAL
On September 1, 1938, Franz
Halder is appointed as the new
Chief of the General Staff of the
Supreme Army Command. He is
an opponent of Hitler and soon
connects with the resistance.

S
eptember 28, 1938: A tense
silence fills the room, and
determination is etched on
all the conspirators’ faces.

For hours they have been waiting in
their Berlin quarters, heavily armed,
watching for the signal to strike out:
As soon as Hitler issues the orders
to march against Czechoslovakia,
the plotters are supposed to storm
the Reich Chancellery building on
Wilhelmstrasse and eliminate Hitler.
In the eyes of the new military Chief
of Staff Franz Halder, Hitler has now
crossed a line with his aggressive
expansionist policies and must be
stopped before the situation totally
escalates. “Everything was diligently
prepared, and chances of success
were greater than at any other time,”
notes historian Joachim Fest. The
opportunity seems more favorable
than ever before. Hitler has issued
an ultimatum to England and France:
Either they accept his annexation of
the Sudetenland territory (part of the
present-day Czech Republic) into the
Reich or there will be war. Since most
of Hitler’s supporters still rejected
the prospect of war at this time, the
chances of the nation mobilizing for
a coup d'état if Hitler did follow up on
his threat with action were very high.

FRANZ HALDER

September 28, 1938
When the crisis in Sudetenland 
threatens to escalate, a group of 
offi cers led by Chief of General Staff 
Franz Halder resolves to arrest the 
“Führer” and to overthrow his regime. 
However, Hitler unexpectedly aligns 
himself with the Western powers and 
thus foils the planned plot. 

Autumn 1938
Two Soviet agents, Alexander 
Foote and Bill Philips, are sent 
to Germany by Stalin to lay 
the groundwork for a bomb 
attack on the “Führer.” But 
after the Hitler-Stalin Pact 
on August 24, 1939, these 
plans are abandoned. 

November 9, 1938
Swiss theology student 
Maurice Bavaud intends 
to shoot Hitler during a 
 memorial march at the 
Field Marshals’ Hall in 
Munich. The assassination 
fails because he is unable to 
get close enough to Hitler.

April 20, 1939
The British military attaché Noel 
Mason-Macfarlane offers to serve 
as a sniper and shoot Hitler from 
his Berlin apartment during the 
“Führer’s” birthday parade. But 
the British government rejects the 
plan on the grounds that the action 
would be “unsportsmanlike.” 

HITLER HAD BEEN 
SHOT IN THE REICH 
CHANCELLERY?

 

WHAT IF
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“Without 
Hitler, the 

Holocaust would 
never have 
happened.”

Historian 
Alexander 
Demandt

NO ESCAPE TO THE 
PROMISED LAND
If Hitler had died as early 
as 1938, SS Exodus 1947 
would likely never have 
set sail for Palestine on 
July 11, 1947, carrying 
4,500 Jewish survivors of 
the Holocaust on board. 

There is one fi nal rally with mass 
marching, fl yovers accompanied by 
the spirited music of Wagner, and for 
the crowning farewell, a cathedral of 
light composed of 130 spotlights.

It sounds extremely bizarre from 
today’s perspective, but had Hitler 
been killed in 1938, about one year 
before the outbreak of war, 
it’s likely that he would 
have been perceived 
as a positive leader 
in the pubic realm. 
In this alternative 
version of events 
the dictator would 
have gone down in 
history as a “great 
German statesman,” 
according to the historian 
Joachim Fest. Instead of being 
remembered for warmongering and 
carrying out a horrendous pogrom, 
the memory of Hitler would’ve stood 
for fostering an economic recovery 
and diplomatically implementing an 
expansion policy in a peaceful way. 

Today Austria would still be a 
German province, and the attack on 
Poland would never have occurred. 
“Without Hitler, the events would 
not have boiled over into world war 
or the mass murder of the Jews in 
Europe,” says historian Alexander 
Demandt. “Had the Holocaust not 

occurred, the majority of the 
Jews in Europe may still 

have been driven out, 
but Israel might not 
have been founded 
as it was.” Instead, 
due to the growing 
demand for oil, an 

Arab-friendly stance 
would have prevailed 

in the West and led to 
the formation of Palestine. 

And while the National Socialist 
regime without Hitler would have 
collapsed by the second generation 
at the latest due to internal power 
struggles, some historians say its 
empire would likely continue to exist 
on the same geographical terms… 

The fate of the “Führer” seems to be 
sealed—until diplomacy thwarts the 
attackers’ plans…

DID A PEACE TREATY 
PREVENT HITLER’S DEMISE? 
The announcement rips through the 
headquarters of the conspirators 
like a bomb: At Mussolini’s urging, 
Hitler has withdrawn the ultimatum 
and has instead consented to hold 
a four-power conference in Munich. 
In the treaty that is concluded there, 
the French and the English actually 
allow Hitler to have the Sudetenland 
region and in the process not only 
handed him his greatest diplomatic 
success—they also save his life, as 
the war and thus the assassination 
are postponed for the time being. 
Hitler is then celebrated by millions 
of Germans as a peacemaker, and 
the mood among the military forces 
also shifts: The resistance collapses 
and the opposition seems to be at 
an end. But what if the conspirators 
had carried out their plan anyway? 
If Hitler were eliminated at this time 
the path of history that’s now known 
to us would never have existed, and 
our image of Hitler would also be an 
entirely different one.

If the assassination attempt 
had succeeded: 
The heads of government from all 
over Europe have come together to 
commemorate the death of the great 
German statesman—Adolf Hitler. 
Even Stalin and Chamberlain make 
the trip to Nuremberg to be present 
for the pompous funeral ceremony 
and to pay their last respects to the 
“Führer,” who had died so suddenly: 

November 8, 1939
During a meeting in the Bürgerbräukeller 
beer hall in Munich, a bomb explodes and 
kills eight people. Hitler is not among the 
victims because he had left the hall early. 
The perpetrator of the bombing, Johann 
Georg Elser, is apprehended while fl eeing 
to Switzerland and executed shortly 
before the end of the war.

November 11, 1939
German diplomat Erich Kordt 
wants to blow up Hitler in the Reich 
Chancellery, but following the 
unsuccessful murder attempt by 
Johann Georg Elser, the security 
precautions have become so much 
stronger that it’s impossible to get 
ahold of the necessary explosives. 



THE LONE WOLF
Carpenter Johann Georg Elser
meticulously planned the attack
on the beer hall in Munich for a
year. Hitler only survived due to
the inclement weather that night.

S
omething is different today:
The “Führer” seems to be in
a hurry as he walks into the
Bürgerbräukeller beer hall

in Munich on November 8, 1939, to
roaring applause—two months after
the start of World War II—to deliver his
annual address to elderly veterans.
During the speech he barely pauses
to allow for the ecstatic applause of
his listeners and concludes the talk
half an hour earlier than scheduled.
As the national anthem is still being
sung, Hitler rushes out of the hall at
9:07 P.M. in the company of Himmler,
Goebbels, and other Nazi bigwigs—
to the displeasure of his supporters.
Just 13 minutes later a blinding flash
illuminates the hall. The bright light is
accompanied by a deafening bang;
the force of the detonation causes
pillars to break apart and the ceiling 
to collapse. Eight people are dead, 
and 60 others are seriously injured. 
Meanwhile, around 125 miles away 
in Konstanz, a man is arrested at the 
Swiss border crossing. The customs 
offi cials discover pliers, bolts, notes 
about preparing munitions, as well 
as a map of the beer hall in his bag. 
Only at midnight, when they hear of 
the events in Munich, do they realize 
who has fallen into their hands… 

June 27, 1940
A group of conspirators led by the 
high-ranking Field Marshal Erwin 
von Witzleben (at right) decides to 
shoot Hitler during a victory parade 
in Paris. However, Hitler had already 
traveled to the French capital for a 
secret fl ying visit four days prior and 
thus derails the assassination plans.

October 12, 1940
Three suspects (Karl Hoffmann, 
Erich Schulz, and Wilhelm Tosch) 
are beheaded for preparing an 
assassination attempt using 
explosives in the vicinity of 
Berlin’s Plötzensee lake. The 
three men are said to have been 
commissioned by Otto Strasser. 

May 21, 1941
After the attempt to dispatch 
Hitler in June of 1940, Field 
Marshal Erwin von Witzleben 
succeeds in persuading Hitler 
to visit Paris again. He wants to 
make up for the unsuccessful 
assassination attempt. However, 
Hitler cancels at the last minute. 

JOHANN GEORG ELSER

HITLER HAD LEFT 
THE BEER HALL 
13 MINUTES LATER?

WHAT IF
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“A successful
assassination attempt
during this period

would’ve strengthened
the regime. The war
would have continued,
and Hitler would have
been celebrated as

a martyr.”

Hitler’s biographer
Ian Kershaw

LANDSCAPE OF RUINS
The beer hall on the day after the 
attack: Elser had hidden the bomb 
in a load-bearing column, which 
shattered during the explosion and 
caused the ceiling to collapse. 

during this period would probably 
have just strengthened the regime,” 
says the historian. “It’s most likely 
that Hermann Göring would have 
become the new Reich Chancellor. 
The war would have continued, and 
Hitler would have been celebrated 
as a martyr.” However, without the 
exhortations of the “Führer,” it’s very 
unlikely there would have been a  
systematic extermination of the 
Jews—the Holocaust would not 
have taken place. But historian 
Alexander Demandt proposes 
an alternative to this theory: For 
him, Elser’s attempt to eliminate 
Hitler represents the last chance 
to avert the all-out war that ensued. 
In Demandt’s view, the Casablanca 
Conference that occurred in January 
1943, where the Allied powers came
to the conclusion that World War II
would only end if the Axis powers
surrendered unconditionally, marks
the decisive turning point: “Before
Casablanca a peace with Germany

without Hitler would still have been 
possible. The Allies would probably 
have negotiated with Ludwig Beck 
or Erwin Rommel.” In the case of a 
separate peace with the Western 

DID BAD WEATHER SAVE
THE “FÜHRER’S” LIFE? 
The unique aspect of the attempt to 
assassinate Hitler on November 8, 
1939: Unlike the attempts of 1936, 
1938, and 1944, no co-conspirators 
are involved this time—carpenter 
Johann Georg Elser acted entirely 
on his own and actually came closer 
to his target than any other would-
be assassin both before and after. 
Adolf Hitler really has just one thing 
to thank for the fact that he missed 
Elser’s meticulously planned attack 
by a hair: a whim of nature. As fate 
would have it, that evening a dense 
blanket of fog covered the Bavarian 
capital, compelling Munich’s airport 
to suspend its operations. So Hitler 
is forced to take the sleeper train to 
Berlin and for that reason finishes 
his speech 30 minutes earlier than 
planned—which ultimately saves his 
life. To this day Elser is celebrated 
as the silent hero of the resistance 
movement, above all because he’d 
acted without political ambition or 
ideological motivation. He was not 
striving for a revolution, he had just 
one simple goal: to kill Adolf Hitler—
for reasons of conscience.

If the assassination attempt  
had succeeded: 
Historians are still divided about the 
exact consequences the plot would 
have had if it had been successful. 
For example, Hitler’s biographer, Ian
Kershaw, does not think that Hitler’s
death at this point in time would’ve
necessarily had any consequences
for the Third Reich such as a coup
d'état: “A successful assassination

March 13, 1943
Major General Henning von
Tresckow (at right) manages to
smuggle a parcel containing a
bomb disguised as two liquor
bottles aboard Hitler’s plane, but 
the ignition mechanism freezes in 
the unheated luggage compartment 
and the bomb does not explode.

March 21, 1943
Major General Rudolf-Christoph 
Freiherr von Gersdorff (at right)  
plans to detonate two explosive 
devices hidden in his coat pockets 
during a visit to an armory, killing both 
Hitler and himself. The attempt fails 
because Hitler finishes his tour fast 
and leaves before the bombs go off. 

powers, the Cold War would have 
begun long before 1947. Germany 
would’ve kept its 1937 borders and 
been a powerful “bulwark against 
Stalin and Soviet action in the East.”



HEAD OF THE CONSPIRATORS
When General Claus Schenk Graf von
Stauffenberg experienced the brutality
and abomination of the Nazi regime
up close on the front lines in 1942, he 
chose to join the resistance. 

December 16, 1943
Wehrmacht Major Axel von dem 
Bussche-Streithorst (at right) wants 
to use a hand grenade to take down 
Hitler during a uniform presentation, 
but the suicide attack fails because 
the exhibition has to be canceled. 
The reason: The uniforms have been 
destroyed in an Allied air attack. 

February 11, 1944
Former lieutenant Ewald Heinrich von 
Kleist plans to take over Bussche-
Streithorst’s place during a newly 
organized uniform presentation and 
blow up the “Führer.” This time Colonel 
Claus von Stauffenberg procures the 
explosives. But Hitler cancels his 
appearance at the last minute. 

March 11, 1944
Captain Eberhard von Breitenbuch 
plans to shoot Hitler at close range 
while visiting his Berghof residence. 
He also hides a second pistol in his 
trousers. But the SS bodyguard only 
allows the generals to get close to 
Hitler—the aide-de-camp is denied 
access to the meeting. 

T
oday’s briefing has been
pushed up by half an hour.”
It is a seemingly mundane
communication that comes

as a severe blow to Colonel Claus
Schenk Graf von Stauffenberg, for
it brings all of his plans to naught.
It is the morning of July 20, 1944:
Von Stauffenberg and his adjutant,
Werner Karl von Haeften, have just
reached the “Führer’s” headquarters
at the Wolf’s Lair in East Prussia.

The men share a single goal: to kill
Adolf Hitler. Von Stauffenberg looks
nervously at his attaché case, which
contains two parcels of explosives,
then moves to act. In a side room off
the barracks’ main conference area,
the men immediately start preparing
to activate their fuses. Their pulses
are racing—their time is running out.
The briefing will begin in 15 minutes.

Suddenly there is a knock at the
door: “The Führer is on his way now.”
There is no time left for the colonel
to activate the second fuse. In his
haste he makes a grave mistake: He
puts only the activated bomb in his
case and leaves the second parcel
behind with his aide. Shortly after,
von Stauffenberg has deposited the
case under the table at Hitler’s feet 
and then left the wooden barracks. 

CLAUS VON STAUFFENBERG

HITLER HAD BEEN 
KILLED AT THE 
WOLF’S LAIR?

WHAT IF

“
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“With Hitler
dead, a civil
war might have

ensued.”

Historian
Ian Kershaw
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NUCLEAR INFERNO
On August 6, 1945, the first atomic
bomb explodes over Hiroshima and
kills 70,000 people within seconds.
If Hitler died in 1944, it’s likely these
deaths would not have occurred.

the Pacific also ends prematurely
since the Allies are able to marshal
forces as early as 1944 to combat
Japan. The atomic bomb attacks on
Hiroshima and Nagasaki would not
have taken place, and so hundreds
of thousands of Japanese lives
would have been spared.

But it’s also possible
that Hitler’s untimely
end would have had
the opposite effect:
If von Stauffenberg
and his accomplices
are reviled by Hitler’s
supporters as traitors
to the Fatherland…

According to Ian Kershaw:
“With Hitler dead, von Stauffenberg
and his co-conspirators would have
moved swiftly to take control of the
army and to replace the Nazi regime
with the government that they had
prepared. It is by no means certain
that their coup would be successful.
The Nazi loyalists in the SS and the
Wehrmacht could have moved to

overthrow the government installed 
by the conspirators, proclaiming the 
assassination to have been the most 
heinous stab in the back imaginable 
in Germany’s struggle against forces 
that are intent on ruining the country. 

A civil war might have ensued.” 
The Red Army would use 

the chaos to push deep 
into German territory 
without a struggle. 
“So the Rhine would 
have formed the Iron 
Curtain, not the Elbe,” 
says Demandt. Thus 

like all the other failed 
attempts, this one leaves 

us with two main lessons: It 
was mostly luck that saved Hitler’s 
life again and again. “Coincidence 
was Hitler’s best bodyguard,” is the 
view of Will Berthold. Even more so, 
these scenarios show that Hitler’s 
death wouldn’t necessarily produce 
peace and an early end to the war. 
Only one thing is certain: The world 
as we know it now would not exist…

At 12:42 P.M. the bomb explodes: 
Four people die—but Hitler is not 
one of them.

If the assassination attempt 
had been successful: 
Experts are certain: Even without its 
fuse, the second explosive device 
would’ve still gone off, doubling the 
force of the detonation. Everyone in 
the room would have been killed—
including Hitler. The consequences: 
Even in this late phase of the war 
Hitler’s death would have radically 
altered the course of history; after 
all, between the time of this attempt 
on his life and the end of the war, 
more than 3 million Germans died—
more fatalities than in the preceding 
fi ve years. “The death of Adolf Hitler 
definitely accelerated Germany’s 
collapse,” says historian Alexander 
Demandt. Cities such as Dresden, 
Cologne, and Berlin would’ve been  
preserved, hundreds of thousands 
of Jews would have survived, and 
Hitler would’ve been unable to order 
the Battle of the Bulge or issue the 
Nero Decree. But what would have 
happened instead?

WOULD THE IRON CURTAIN 
HAVE RUN ALONG THE RHINE? 
Under the code name “Operation 
Valkyrie” the military takes over the 
powers of the state within 36 hours. 
The Hitler regime is deposed, and 
the SS and Gestapo are shut down. 
The new government’s fi rst offi cial 
act is to begin peace talks with the 
Allies, thereby making the terms of 
Germany’s capitulation milder than 
those that had been formulated in 
Casablanca in 1943. And the war in 

July 7, 1944
The presentation of the new military 
uniforms, which had already been 
canceled several times, takes place in 
Schloss Klessheim palace near Salzburg. 
General Helmuth Stieff is to carry out 
the assassination but he loses his nerve. 
Colonel von Stauffenberg then decides 
to liquidate Hitler himself…

July 20, 1944
Colonel von Stauffenberg smuggles two explosive 
parcels into the “Führer’s” headquarters inside his 
briefcase in order to kill Hitler during a meeting 
(see headline at right). Since the meeting’s time is 
moved forward, the general is only able to activate 
one of the fuses and leaves the second explosive 
parcel behind. The explosion kills four people—
but Hitler survives with minor injuries. 

Alternative history fans: What would life be like in America if the Nazis had won World War II? Check out
the series The Man in the High Castle on Amazon Prime. (Season 2 comes out on December 16, 2016.)

RECOMMENDED VIEWING



STRONGER THAN FAITH?  
The Islamic State (IS) distributes 
Captagon tablets to its members. 
(Artist’s impression of Captagon 
shown in image.) Many of those 
who fight for IS end up addicted  
to the drug—despite this clearly  
violating the prohibition on drug 
use that is described in the Quran. 

Current Events



ISLAMIC
STATE’S
DRUG
OF CHOICE
It turns ordinary fi ghters into super soldiers, and 
regular people into emotionless killing machines. 
In the Middle East a tiny pill is fueling the horrors 
of the Syrian Civil War—and helping Islamic State 
commit its monstrously cruel deeds.

CAPTAGON: 
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T
he pills are about 
the same size as an 
average headache 
pill. But almost no 

one actually swallows them. 
Captagon tablets are ground 

down to a powder and divided 
into three or four lines. Then the 
jihadists use a tiny tube to snort 

the powder into their nostrils. In 
split seconds the drug bypasses 
the blood–brain barrier and floods 

the central nervous system like a 
tsunami. Then dopamine becomes 
concentrated in the frontal lobe and 
enhances the user’s concentration. 
The noradrenaline that is released 

causes blood pressure to increase.
The entire body is now functioning
on high alert, just as it would be in a
dangerous situation—always ready
to fight or take flight. The need for
hunger and sleep and the ability to
feel pain are switched off. Captagon
also disables any feelings of fear—
including a fear of one’s own death.
Is this what drives suicide bombers,
such as those who’d carried out the
November 2015 attacks in Paris?

A WARMONGER’S DREAM
Indeed, eyewitness reports attest to 
the emotionless expressions of the 
Paris attackers—as though they had 

been under the influence of drugs. 
Did that help those men in explosive 
vests drag so many innocent people 
to their deaths? French police are 
certain of it and they’ve investigated 
clues under the assumption that the 
young bombers had gotten high on 
Captagon just before the attacks. 
But what kind of drug facilitates the 
transformation of people into killers? 

Captagon is the brand name of 
fenethylline. This is an amphetamine 
derivative that had been modified in 
order for it to be permitted for sale 
as a pharmaceutical drug. And that 
is exactly what had been happening 
for 25 years…



+
Some of the IS
terrorists take
so many pills
that even when 
you shoot them, 
they just don’t
fall down.
SYRIAN REBEL 

DESECRATORS OF THE QURAN
Although intoxicating substances are 
strictly forbidden in Islam, IS permits  
its fighters to take Captagon. The drugs 
serve a higher purpose, say the jihadists. 
But IS is nothing but a dealer… 

Developed in Germany, Captagon 
was approved to treat conditions 
like hyperactivity and depression in 
Europe as well as America in 1961. 
However, most business came from 
students, partygoers, and athletes 
who utilized the drug as a stimulant. 
In 1986 Captagon was categorized 
as a dangerous drug and banned. 

It may have been forbidden, but it 
never actually disappeared: 
While in Europe Captagon 
had gradually faded into 
oblivion, the now-illegal 
amphetamine derivative 
only grew in popularity 
across the Middle East. 

Particularly in countries like Yemen 
and Saudi Arabia, where alcohol is 
illegal, both adult professionals and 
young people flock to the tiny pills—
despite draconian punishments like 
flogging that are inflicted on anyone 
caught consuming drugs.

Since the outbreak of the brutal 
Syrian Civil War in 2011, Captagon 
has undergone a true renaissance. 
“Captagon is now being produced 
more than it ever was before,” says 
Ghassan Chamseddine, a general 
who had served in Libya. “The drug 
is mainly produced in Syria before 
being smuggled into Lebanon and 
exported to the wider Gulf region.” >
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INUNDATION
After ingestion of an amphetamine such as 
Captagon, messenger substances, including 
dopamine and noradrenaline, are released 
in the brain in large quantities. 

UNDER CONSTANT FIRE
The fenethylline in the Captagon docks with 
receptors in the cells of the nervous system. 
Once there it forces the neurons to produce 
massive quantities of the neurotransmitters 
(dopamine and noradrenaline). 

SYNAPTIC FIREWORKS
Because the drug simultaneously prevents 
the breakdown of the neurotransmitters, 
the exchange of information between the 
synapses is intensifi ed all the more.

HOW CAPTAGON WORKS 
INSIDE THE BODY

Captagon affects the body as do 
other amphetamines (like speed or 

ecstasy): The brain operates at full blast. 
More neurotransmitters (e.g., dopamine, 
adrenaline, noradrenaline, and serotonin) 
pass across the neuronal synapses (image 
at bottom right) while at the same time 
the drug prevents the breakdown of the 
messenger substances. Thus the brain is 
fl ooded. Different amphetamines elicit 
differing amounts of neurotransmitters. 
Ecstasy, for example, causes much more 
serotonin to be released, which results 
in a much greater feeling of happiness. 
Captagon, on the other hand, focuses on 

two other substances: Noradrenaline 
enhances performance capacity while 
dopamine increases concentration and 
self-confi dence. The combination turns 
simple foot soldiers into supposed super 
soldiers—at least for as long as the drug 
remains in effect. The problem: Captagon 
exploits the body’s energy reserves to 
such an extent that the user then needs 
more Captagon to stay sharp. But the more 
a person takes, the more his personality 
changes—even to the point that his own 
sense of self disintegrates. In addition, 
the risk of having a heart attack or stroke 
rises with every tablet that is consumed. 

PSYCHED UP
Almost all the fi ghters 
who are taking part 
in the Syrian Civil War 
(image: a rebel from 
one of Syria’s militias) 
ingest Captagon to 
overcome fear and 
enhance their abilities. 



a candy press machine—the same
kind that is used to produce hard
candy like Smarties.”

FUEL OF THE ISLAMIC STATE
As Syria continues to degenerate 
into a “failed state,” it becomes ever 
more difficult to deal with the many 
homemade drug kitchens that have 
sprung up. Most business comes 
from those involved in the civil war: 
soldiers fighting on the side of the 
current president, Bashar al-Assad, 
militants who wage war against the 
dictator—and, above all, IS fighters. 
“Everything IS does is facilitated by 
this drug,” says the Captagon cook,
who also sells directly to IS. “Suicide
attackers in particular take dozens
of the pills to prepare themselves.”

Chamseddine is currently the head 
of the drug enforcement division of 
Lebanon’s Internal Security Forces. 

The anti-drug authorities recently 
seized 50 million Captagon pills—
which is their biggest find to date. 
Their value? Roughly $300 million. 
In Saudi Arabia a pill costs the end 
user $20, however in Syria packets 
containing 200 pills are hawked for 
just $65. “Manufacturing the drug  
is basically child’s play,” confesses 
one Syrian drug cook, who wished 
to remain anonymous. “Most of the 
ingredients, such as caffeine and 
vitamins, are easy to get ahold of in 
Turkey and are not illegal per se. It’s 
only the amphetamine component 
that is more difficult to obtain. And 
to create the tablets all you need is 

END OF THE LINE
Whenever the authorities seize Captagon, the pills 
are incinerated in ovens such as these in Yemen.

+
If somebody 
takes 30 pills 
he will become 
very paranoid  
and violent— 
such a user  
is completely  
devoid of fear!
SYRIAN CAPTAGON COOK

>
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HOW DOES THE CAPTAGON TRADE
IN THE MIDDLE EAST WORK?

The illegal trade in Captagon
was actually brought into being

by a European intelligence agency: the
Bulgarian Committee for State Security
(KDS). During the Cold War the KDS
smuggled Captagon to the Middle East
in order to enhance the state of the
country’s coffers. After the collapse of
the Eastern Bloc, this drug smuggling
operation was privatized—it was taken
over by a regular drug mafia. In this
way Bulgaria supplied Arab countries
for years via Turkish smuggling routes.

In the 2000s Lebanon became involved
in the Captagon trade, with the Islamist
militant group Hezbollah spearheading
the trafficking operation. In the Beqaa
Valley of eastern Lebanon, the world’s
largest production facility was built.
Today Lebanon is still the primary trade
hub, but the drug is produced in Syria.
Countless drug kitchens have arisen
because there is currently no criminal
prosecution in the war-torn country.
On the contrary: The drug is in demand
among the army, the militias, and IS.

KUWAIT

SAUDI ARABIA

JORDAN

LEBANON

TURKEY

SYRIA IRAQ

QATAR

YEMEN

OMAN

UAE

BAHRAIN

CAPTAGON ROUTES
Almost the entire Middle East 
is supplied with Captagon that 
is produced in Syria. The main 
transport hub is Lebanon. 

PILL AVALANCHE
The image above shows a 
Captagon cache found by 
authorities in Riyadh, the 

capital city of Saudi Arabia. 
These seized pills are only 
a fraction of the Captagon 

that is smuggled into the 
affl uent Arab country. 

There’s good reason Captagon has 
come to be seen as a “jihadist drug” 
in the Middle East. The drug makes 
it easier for attackers to overcome 
their inhibitions about killing. What’s 
more, this amphetamine derivative 
enhances a user’s strength as well 
as his level of aggression and his will 
to attack. “Right away you feel wide 
awake: You couldn’t close your eyes 
even if you wanted to,” relates one 
cloaked jihadist in an online video. 
“You feel invincible. Even if there are 
10 enemies standing in front of you, 
you’re certain that you can kill every 
last one of them.” 

In the long term the drug can even 
induce changes in the personality of 
those who use it. “If a person takes 
Captagon at very high doses for a 
long period of time, psychosis may 
start to develop. In addition, chronic 
users can exhibit a tendency toward 
extreme violence,” explains Richard 
Rawson, a professor of psychiatry 
at the University of California, Los 
Angeles. “It is precisely the kind of 
drug that terrorists should never be 
able to get their hands on.” But this 
dire warning has come far too late: 
IS actually needs Captagon in order 
to be able to exist at all. The reason: 
The drug is exerting a more powerful 
pull than the Quran—or at least IS’s 
skewed version of Islam’s holy text. 
Because the terrorist commanders 
are afraid that their supporters will 
desert them—due to perpetration of 
deeds that are contrary to Islam, the 
killing of innocents, barbaric torture 
methods, and the use of systematic 
rape. Captagon enables terrorists to 
keep their followers in line by making 
them dependent on their “dealers.” 
And the addiction potential of this 
drug is huge. After just a few uses a 
person can already fall completely 
under the substance’s spell. This is a 
stroke of luck for the IS leadership; 
no longer do they need to convince 
neophytes of their twisted ideology 
and beliefs—they just need to keep 
replenishing the Captagon supply… PH
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By the time World War II had reached its zenith in 1941, 
it was a fully mechanized war. But while machines don’t 
need to sleep, their human operators do. War chiefs found 

a way around this problem by issuing small pills—amphetamines—
that kept men awake and alert. Use of the stimulant drug Pervitin 
was widespread among German soldiers, while Allied forces were 
equipped with still other amphetamine pills. German tank crews 
called it “panzerschokolade,” and it was essentially crystal meth.

The American Civil War was fought between 1861 and 
1865, and the wonder drug morphine was out there on 
the battlefi eld. Widely used to dull the pain of surgery 

and amputations performed in fi eld hospitals, it also began to 
be prescribed as pain relief for the walking wounded—it was 
even found effective for diarrhea. Its use grew so widespread 
that 400,000 soldiers are said to have come home as addicts.

Was World War II fueled by speed?
Did the Civil War leave addicts in its wake?

War is hell, but there’s 
something especially 
diabolical about a war 

fought by kids who are barely 
bigger than the guns they carry. 
During Sierra Leone’s civil war, 
a confl ict that raged between 
1991 and 2002, the use of child 
soldiers was, sadly, widespread 
and the war chiefs were relying 
on chemical means to impel the 
youths to fi ght. The substances 
that were foisted upon the boys, 
some of whom were as young 
as 7, included amphetamines, 
cocaine, and a concoction called 
“brown-brown”—a mixture of 
cocaine and gunpowder rubbed 
into cuts made on a child’s head 
and covered with strips of tape.

How did the warlords control
Sierra Leone’s child soldiers?

Drugs of War
SMARTER IN 60 SECONDS
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As Europe was plunged into 
a series of bloody confl icts 
that raged on from 1803 to 

1815, the soldiers of the British Army 
were being encouraged to indulge in 
a tipple or two in order to boost their 
morale and to guard against disease. 
Each soldier’s daily ration was a gallon 
of beer or half a pint of liquor like rum. 
Alcohol was even part of recruitment: 
Once sober after a night of free booze, 
men were surprised that they’d enlisted.

Were the Napoleonic Wars 
fought drunk?
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JETPACK POWER
The wingsuit systems that Yves Rossy and Vince
Reffet wear to fly over Dubai are equipped with
four kerosene-powered JetCat P200 jet engines.
This allows them to accelerate up to 185 mph.

questions
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.



A JET WITH A

The pair leap out from a 
helicopter at an altitude 

of 5,480 feet and embark upon 
one of the most daring stunts of 
all time: High above the skyline 
of Dubai, Yves Rossy and Vince 
Reffet begin keeping pace with 
the world’s biggest passenger 
aircraft—the Airbus A380. The 
two extreme athletes are what’s 
known as jetmen. Each wears a 
120-pound rigid-wing jetpack 
apparatus made of Kevlar with 
a wingspan of 6.5 feet. Flying 
at up to 185 mph, Rossy and 
Reffet approach the plane until 

they’re just a few yards away—
a single false move could send 
them into a tailspin and smash 
their jetpack devices to pieces. 
But the maneuver is a success. 
After a few minutes the jetmen 
change course and deploy their 
parachutes; they land safely on 
the ground just outside the city. 
Rossy actually developed the 
jet-propelled wingsuit system 
himself and has used it to cross 
the Alps and the Grand Canyon. 
“My dream was to fly as free as 
a bird—and now that dream has 
come true,” says the daredevil. 
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DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS?

Just send us an email! 

questions@ideasanddiscoveries.com



The human heart is often referred to as the “engine of life.” But 
how does this engine compare to actual diesel or gas engines, 

like the kind that would be found in a typical sports car? In reality the 
heart’s power output while it is in a resting state is equivalent to that 
of a 580-horsepower engine—that’s what physicists have calculated 
based on the gain in energy of the blood while the heart is pumping. 
The fi st-size heart of an adult human being pumps up to 100 milliliters 

of blood through the blood vessels approxim
That’s about 7,000 liters per day—and tha
When working in its highest gear, the heart
of blood through the body per hour. In the
80 years, it will have beaten 3 billion times
only about 1 billion beats. This means an 8
have pumped more than 200 million liters

HOW MUCH
HORSEPOWER 
DOES MY HEART HAVE?

While a diesel engine 
is designed for only 
about 5,000 hours of 
operation, the human 
heart must beat 
for an average of 
657,000 hours. 
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Can a drone prevent 
an epidemic? 
It spreads invisibly through the air we breathe: The infectious disease 
known as valley fever enters the body via fungal Coccidioides spores 
and leads to severe instances of the fl u and sometimes even death. 
In California this threat is now being hunted down—with a drone. The 
remote-controlled fl ying machine that was developed at the University 
of California scans the air in various territories for airborne spores. 
People can then be warned about zones that are potentially hazardous.

AIR PUMP
The drone is equipped with a 
pump that can suck in up to

They are just 0.3 mm and yet hair follicle 
mites know more about us than you think: 
With the help of these tiny organisms that 
live in our hair, scientists are able to draw 
reliable conclusions regarding a person’s 
geographical origin. Researchers analyzed 
samples from a variety of hair follicle mites 
and found the genome of the microscopic 
arachnids differs depending on the host’s 
geographical background, so the genetic 
traits of mites vary according to whether 
a host has roots in Europe, Asia, Africa, or 
Latin America. The researchers were also 
able to determine that people still serve as 
a home to their original mite species even 
decades after a move, and “mite profi les” 
can be passed down through generations. 

DO MITES 
KNOW 
WHERE 
I HAVE 
LIVED? 

HOW MANY COUNTRIES SEPARATE 
NORWAY AND NORTH KOREA? 
More than 4,600 miles stretch between the countries of Norway and 
North Korea (both marked in blue on the map above), and yet there is
only one country between them: Russia (marked in yellow). This is the
farthest distance between two countries that are separated by just 
one country—with just one exception: Finland is also found in this
geographical vicinity. But when traveling from Norway’s capital of Oslo
to North Korea’s capital of Pyongyang, eight time zones are crossed. 

4,670 mi
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Otters, like the river otter seen here, 
are perennial divers: The 3-foot-long 

fi sher eaters can stay underwater for up to 
eight minutes. But how do these mammals 
manage to remain submerged for so long? 
Oxygen-binding proteins in their muscles 
allow them to keep a reserve in their bodies 
that makes it possible for them to dive for 
such long periods of time without returning 
to the surface to breathe. In addition, they 
also close their ears and nostrils to prevent 
water from getting into their bodies. These 
members of the weasel family actually spend 
the greater part of their lives in the water. 
They only travel for longer stretches on land 
when they must search for ice-free water in 
winter. Otters don’t even leave the water to 
sleep—they wrap themselves with seaweed 
or hold hands to keep from drifting away.

HOW LONG 
CAN AN 
OTTER STAY 
UNDERWATER?

Brainteaser
Solution from the December 2016 issue: The cake can be cut into 11 slices at most if each of the four vertical cuts intersects with all previous cuts, 
but no more than two cuts intersect in one spot.

A magician wants to show his friends a special knot trick. To perform it, he takes one end of a rope in each
hand and ties a knot—without ever letting go of the rope. How does he do that?

The solution will appear in the next issue, on stands February 3, 2017.

PHOTOS: DDP; Getty Images; SCIPRO/Getty Images; Peter Weimann/Getty Images; Alamy; Shutterstock; Bauer Stock (5); iStock; PR (4).
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hairs per square millimeter 
make up an otter’s fur. 
This makes it one of the 

thickest coats in the 
animal kingdom. 

1,000



Which year was the longest
in the history of the world?
A year consists of 365 days. But that wasn’t always the case. In fact,
there was a year that lasted 445 days. This special year was part of
a large-scale calendrical reform ordered by Julius Caesar in 46 BC.
Previously chaos had prevailed because the Roman calendar system
always lagged behind the astronomical solar year. In 46 BC Caesar
wanted the following year to end punctually with the winter solstice—
so they waited until this occurred, which added three extra months.

1 Californium 252:
$27 million/gram
The isotope has industrial applications including
measuring moisture during crude oil drilling.

2 Painite: $300,000/g
This extremely rare mineral is mainly processed
into gemstones for jewelry.

3 Diamond: $67,000/g
The hardest natural material in the world is
particularly prized by the jewelry industry.

4 Tritium: $30,000/g
A cheaper gaseous variant of the radioactive
illuminant is used to make emergency exit signs.

5 Taaffeite: $20,000/g
The rare precious stone was discovered by chance
in 1945 as a polished gem in a jewelry store.

6 Plutonium: $4,100/g
The fissile material is produced from the uranium
fuel elements in nuclear power plants.

7 LSD: $3,000/g
When sold in its crystalline form, the synthesized
hallucinogen fetches around $3,000 per gram.

8 Cocaine: $200/g
Prices vary, but buyers pay up to $200 per gram
for the drug, which is rarely more than 25% pure.

9 Methamphetamine: $120/g
Pure crystal meth is considered to be the drug
that destroys people the fastest.

10 Heroin: $110/g
For heroin in its purest form, buyers pay up to
$110 per gram for the highly addictive drug.

THE

MATERIALS

CAN YOU OPERATE USING SOUND?
In the future doctors could use sound instead of scalpels to perform 
surgery. Researchers have now succeeded in using high-frequency 
ultrasonic waves as a precision instrument. To achieve this effect, 
vibrations are generated by a loudspeaker and focused on one point. 
This highly focused energy can control tiny droplet-size objects in the 
air or cut through tissue—thereby functioning as an invisible scalpel. 
One day this technique could allow previously unreachable areas of 
the human body to be operated on with precision.

MOST EXPENSIVE
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AIR POLLUTION

MINERAL CATAPULT
The reddish-brown streaks are dust, which is whirled from the surface 
of the Earth into the atmosphere. This picture clearly shows that the 
majority of dust comes from the deserts. The minerals contained in 
it are fertilizer for the rain forests in South America. 

The lovely green hue is deceptive: This verdant veil is a sign of 
one of Earth’s biggest ongoing environmental catastrophes. 
It is smoke rising into the air from forest fi res that are lit to 
clear areas of vegetation. 

Science



No fi lter is 100% effective against it and no element can stop it in its tracks: 
Dust kills millions of people each year, but at the same time it breathes life 
into an entire continent. iD on the mysterious universe of microparticles… 

CLIMATE CONTROL

HOW MUCH DUST 
IS FLYING AROUND 
THE GLOBE?

This NASA simulation makes an invisible world 
visible. Every year 5 billion tons of dust from Earth’s 
surface is whirled into the atmosphere. There these 
so-called aerosols circle the globe in just 10 days. 
These extremely fine particles consist of dust 
(reddish-brown), salt particles from the oceans 
(blue), smoke (green), and exhaust fumes and 
sulfates (white). Wind carries them to an altitude 
between 13,000 and 20,000 feet and blows them 
from Asia to Europe, from Africa to South America. 
The air is thickest above the major cities of Europe, 
North America, and China.

The white haze seen here is primarily composed of tiny particles from 
industrial exhaust gases that form during the burning of fossil fuels. 
But some of the particles are sulfates that are emitted by algae when 
the water becomes too warm. The sulfates generate more clouds to 
cool things down. 
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TSUNAMI 
OF DUST

It lasts for just three minutes, 
and then everything goes dark in 
the city of Phoenix… The gigantic 
dust storm is called a haboob, and 
it forms a wall of sand and dust that 
weighs up to 100 million tons and 
quickly knocks out electricity and 
mobile communication networks. 
The streets of Phoenix are deserted 
for an hour. Then the chaos is over. 
In the desert of Arizona a haboob 
is no rarity. Especially in summer, 
the wind swirls countless particles 
into the air and carries them along. 
While sand can only rise to a height 
of about 60 feet, dust can reach 
heights of up to 9,000 feet. In this 
way dust can travel for thousands 
of miles before being redeposited. 

T
he study conducted by Dr. John Howard 
has lasted for more than 5,000 days, and 
60,000 subjects are taking part—many 
without realizing it. But they have all been 
infected for more than 15 years—infected 
with something that kills millions of people 

every year: dust. Never before have experts been able to 
obtain such comprehensive insights about the effect of 
microparticles in the human body as in this major study. 

The name of the project: the World Trade Center Health 
Program. The start date: September 11, 2001. 

HOW DANGEROUS IS THE
“WORLD TRADE CENTER COUGH”?
Tens of thousands of police offi cers, fi refi ghters, and 
construction workers breathed in a toxic mixture brewed 
from around 10 million tons of building materials (mineral 
wool, lead, glass fi bers, and asbestos) as well as up to 



24,000 gallons of jet fuel when the Twin Towers in New 
York City were attacked on September 11, 2001. In the 
days after the attack billions of dust particles penetrated 
deep into the lung tissue of the emergency responders—
leaving behind a landscape of devastation: The affected 
individuals have complaints that range from headaches 
and respiratory difficulties to digestive tract disorders 
and organ damage. Just two years after the terror attack 
more than 2,000 firefighters were declared unfit to work. 

According to Howard’s long-term observations, by 2011 
18,000 people were suffering from secondary ailments 
stemming from the deluge of fine particulates after 9/11. 
The most prevalent illness is “World Trade Center cough,” 
and thousands of people are affected. The symptoms 
include a chronic cough, wheezing, difficulty breathing, 
congestion, as well as acid reflux. Other responders are 
suffering from pulmonary fibrosis. “As a result, a person
loses the ability to exchange oxygen and carbon dioxide. >
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THE CLOUD 
MAKER

Without dust, this cloud cover 
over Chicago probably wouldn’t 
exist. Moisture attaches to the tiny 
particles and facilitates formation 
of water droplets and ice crystals. 
Dust becomes a particularly good 
rainmaker when it accelerates the 
development of ice crystals in the 
cold upper layers of clouds. These 
ice crystals grow fast into particles 
of precipitation and induce further 
precipitation when they fall through 
the clouds—the rain or snowfall 
becomes stronger. Surprisingly, the 
way the weather plays out in the 
U.S. depends on dust particles in 
Asia. Researchers have now shown 
that weather fronts that bring rain 
to America have their roots in Asia, 
where they form around two weeks 
prior on the basis of dust particles.

The lungs develop internal scarring, meaning the alveoli 
[air sacs] have to work harder and that makes breathing 
more labored,” explains Dr. Howard, who served as the 
administrator of the World Trade Center Health Program 
after 9/11. Some patients can be treated with cortisol-
containing drugs and oxygen inhalers, while others have 
to undergo a lung transplant—or they’ll die. But fi ne dust 
does not just attack the body after catastrophes. The 
microparticles kill people every day. Around the world. 

HOW MUCH DUST CAN
THE LUNGS WITHSTAND?
Shortly before Christmas of 2015, Beijing declared its 
fi rst-ever air pollution “red alert.” The level of smog was 
the highest the city had ever experienced: The factories 
were shut down, the traffi c came to a halt, and residents 
were told to stay at home due to the danger to their lives. 
The reason: Every day, the smog in China kills roughly 
4,000 people—that’s almost 1.5 million victims per year. 



Think that’s just China’s problem? Think again. More 
than 5 million people around the world die as a result of 
air pollution per year. It’s estimated that 250,000 people 
die as a result of particulate dust inhalation each year in 
the European Union. And in the U.S., air pollution has 
been linked to 200,000 early deaths a year. “Air samples 
can contain well over 10,000 individual compounds, and 
science is currently able to identify a fraction of these,” 
says biophysicist and radiation expert Wolfgang Kreyling. 

If particle size falls below a threshold of 10 micrometers, 
our mucous membranes will be powerless against them. 
This fine dust reaches deep into the alveoli and can even 
enter the bloodstream, smuggling toxic substances and 
pathogens into the body. The body usually reacts with 
inflammation, such as occurs with asthma: The airways 
swell and block the supply of oxygen to the lungs. 

Even on the Caribbean island of Barbados, the number
of asthma cases due to dust inhalation has skyrocketed. >
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It doesn’t matter whether it’s mountains, trees 
or people—at some point everything turns to dust. 
Consequently, dust is composed of minerals, fungi, 
spores, pollen, and dead skin, among other things. 
Up to 80% of the dust in houses consists of bodily 
waste, such as shed skin fl akes. On the coast dust 
contains lots of salt crystals, while in the country it 
contains large amounts of plant matter and spores. 
The effect of dust particles on the environment and 
on people depends on the size of the particles…

HOW MUCH HUMAN 
IS FOUND IN DUST?

Wind currents remove the tiniest particles from the desert ground and carry 
them around the world at an altitude of 16,000 feet. Next to the Sahara in 
Africa, the deserts of Asia and Australia are the world’s preeminent dust 
catapults. After desert storms only part of the sand falls to the ground again. 
The remaining dust travels with the global wind systems from the Sahara 
to Europe in the spring and over the Atlantic Ocean in early summer. 

THE BIGGEST 
DUST CATAPULTS

Today there are 17 times more people who suffer from 
respiratory conditions there than there were in the 1970s. 
The phenomenon’s cause isn’t found on the Caribbean 
island itself, but rather about 5,000 miles away in Africa. 
There deforestation, increased water consumption, and 
intensive agriculture mean the soil is severely dried out. 
Global wind currents carry more and more of this dust 
to Barbados. The amount of desert dust arriving there 
is now four to fi ve times higher than it was in the 1970s. 
The particles exert their power in several places…

IS DUST REPROGRAMMING THE SEA?
“We suspect that dust from North Africa is responsible 
for the dying of coral reefs in the Caribbean,” writes fi eld 
geologist Gene Shinn in a study. He and his team have 
been observing the effects of dust on the seas for years. 
The particles hinder the energy production of the corals. 
“They refl ect the sunlight and light up the clouds,” says 
University of Exeter physical geographer Paul Halloran. 
This results in less light at the water’s surface, so corals 
have less fuel for producing energy via photosynthesis. 



i

WHO EATS DUST?

The mucous membranes in our lungs function like a dust fi lter when we breathe in. However, they are 
only effective against coarser particles that are larger than 10 micrometers (0.01 millimeters). Dust 
that falls below this threshold is known as fi ne particles. These particles are so small that they can 
penetrate the alveoli of the lungs and cause clots. Ultrafi ne particles are even smaller; they measure 
just 0.1 micrometers and are therefore 1,000 times smaller than the diameter of a human hair strand. 
Ultrafi ne dust enters the blood directly and raises the risk of circulatory disorders. It is still unclear 
precisely how the particles affect the bloodstream. Medical researchers suspect that they stiffen the 
arterial walls, which frequently leads to calcifi cation of the arteries. This in turn increases the risk of 
heart attack, stroke, and other circulatory diseases.

THE GATEWAY TO THE BLOODSTREAM

is the amount of shed skin flakes a 
60-year-old human has lost during his 
life, on average. Dead skin cells make 
up a large part of the dust in houses. 

57LBS

THE HUMAN 
DUST MACHINE

Desert dust, which is carried around Earth by the 
wind, also contains bacteria, pollen (above, pink), 
and fungi. In 1 gram of desert dust there are up 
to 10,000 potentially disease-causing organisms. 
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.But dust is far more than a mere hazardous pollutant, 

because the world depends on it. While coral reefs are 
threatened by dust, other ecosystems need it to survive. 
The rain forests of South America are dependent on the 
dust of the Sahara because tropical soil is nutrient-poor. 
Minerals contained in this desert dust are carried west 
by the wind and serve as fertilizer for the rain forest soil. 
And the amount of transferred dust is impressive: Data 
from NASA’s CALIPSO satellite reveal 27.7 million tons 
of Saharan dust settles on the Amazon Basin each year. 

Even the weather would be drastically altered without 
dust. Billions of particles distributed in air act as nuclei 
for water droplets to attach to; the droplets grow as the 
particles collide. Thus water vapor falls as raindrops and 
ice crystals. Without these particles clouds would only 
form the conditions needed for snow at temperatures of 
–36.4°F and below. Rain would also be a rarity. So each 
raindrop holds a grain of dust. It is a micro-universe that 
we fathom only a fraction of, where the tiniest particle is 
part of a superpower that’s both annihilator and savior…

Organic particles, which people lose in the form 
of dead skin, for example, provide mites with food. 
The amount of skin a human loses per day, about 
1.2 grams, can nourish up to 1.5 million mites. 
“Living and dead mites as well as their excretions 
constitute a tenth of the weight of a pillow,” says 
organic chemist Franka Grasemann. Humans then 
breathe in the decomposing mite feces. In some 
people this can cause infl ammation and swelling 
of the airways. In some cases, the result is asthma.  
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What could you do if the air in your city is simply too
smoggy for you to breathe with a clear conscience?
That’s right—you order canned fresh air from Canada!

The products of the Vitality Air company have become extremely
popular big sellers in China. The first shipment, which contained
500 bottles, sold out within just four days. Buyers can choose
between pure oxygen and fresh air from Canada’s Banff National
Park. For $23 you can obtain 3 liters of the pristine Banff air,
which is enough for at least 80 inhalations.

Soon house dust may be added to the list of items that
criminologists can use to determine who was at the
scene of a crime. Each day we shed flakes of skin and,

as a result, tiny amounts of DNA. Researchers have succeeded
in identifying the DNA of different people in dust samples.
Additional research could refine the analysis technique to the
extent that individual gene profiles could be created from dust.

Can you buy fresh air?What does house dust 
know about a crime? 

In the Dutch city of Rotterdam stands the Smog Free Tower, 
a 23-foot high, 12-foot-wide dust-fi ghting steel giant that 
could lead to cleaner air around the world. The technology 

behind it: The positively charged tower emits positive ions into the 
air around it, which bind with particles of fi ne dust. Then a negatively 
charged surface attracts positive ions and the bound dust particles. 
The result: 1,000,000 cubic feet of smog-free air per hour. To achieve 
this the device requires about as much electricity as a water boiler. 
In the future the tower can help megacities like Mumbai and Beijing. 

Where is the biggest air purifi er in the world?

Without the cosmic dust 
particles there would be 
no life-forms, no oceans, 

no mountains, no planet Earth, 
and, naturally, no human beings. 
But why? Around 4.5 billion years 
ago stardust that was released 
during a gigantic stellar explosion 
gradually merged into a body that 
got bigger and bigger—our Earth. 
Within the dust particles were all 
the chemical elements that would 
become the building blocks of life. 
From these arose rivers, deserts, 
plants, and animals, including us. 
This means that we humans are, 
in the very broadest sense, made 
entirely of stardust.

How much stardust is inside us?
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AN MY
BRAIN
KE ME

HOSTAGE?

      FEAR
BURNOUT
   PARANOIA

How you can become a prisoner of
your own thoughts—and how to

free yourself again…
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e: The 
subjects are left alone in a waiting 
room with only their own thoughts 
for 15 minutes. Smartphone use
is prohibited, and there are no
distractions—only a stun gun
that was placed in the room.
All of the study participants
are healthy and all are sure 
that they have control over 
their own actions. However, 
what the study leader Timothy 
Wilson observed has left even 
the most seasoned psychologists 
speechless. After a few minutes, the 
subjects began to give themselves 
electric shocks to stem the boredom. 
Despite the pain, many did not stop. 
Some even pressed the button again 
and again, subjecting their bodies to 
190 current impulses in 15 minutes. 
At this moment, Wilson realizes how 
easy it is for our reason to be taken 
hostage—by what is essentially our 
closest ally: our brain…

Do you think what occurred among 
the subjects couldn’t happen to you? 
That you always have control of your 
thoughts? And that you’re the master 

of your own will? Actually, all of these
assumptions are merely just illusions.
Neurologists and psychologists have
now been able to prove that portions
of our brain take our thoughts and our
will hostage every day—with a variety
of different weapons, motives, and
demands upon our behavior. Usually
these conditions are present when
there is an imbalance in our brains.
For example, when the senses are
deprived of stimuli, as was the case in
the waiting room experiment, part of
the brain artificially creates some—
even with electric shocks, if need be.
But why would our brains let us do
things that aren’t good for us?

“Human self-control proceeds in a
series of brain processes; willpower
stays in the background at first, only
coming to the fore near the end in the

capacity of a veto authority,” explains
psychologist Wilhelm Hofmann of the
University of Cologne. This hierarchy
is best observed in our everyday lives.
“The evolutionarily younger areas of
the brain, which evolved later, pursue
different interests than the older ones.
The younger parts enable us to plan,
to pursue future goals, and see them
through by means of our willpower.
The older portions generate impulses
and deal with the here and now. They

are important because they make
sure we eat, sleep, and have sex.
The brain rewards such behaviors
with a sense of well-being. But in
order to reach a reward quickly,
from time to time our impulses
will take our thoughts hostage.
Chocolate tastes good instantly,

but when it comes to losing weight
it takes a while to see the benefits

and feel satisfied with the slimming.”
Our reason is by no means turned off;
the reward system secretly sneaks in
to our thoughts—and kidnaps them.
The result: We think more and more
about just how nice it would be to eat
the chocolate now. It’s only when we
put this desire into practice that the
demands made by the brain are met
and our thoughts are released again.
A very similar process is experienced
with feelings of guilt. Here, however, it
isn’t the reward system that’s doing
the capturing; rather it’s the prefrontal
cortex, the brain region responsible
for the formation of moral values. >

Wilhelm Hoffman studies the psychological 
processes that determine the thoughts, 
feelings, and behaviors within us—which 
we can’t consciously control. Among other 
things, he is concerned with the following 
questions: How do we arrive at concrete 
decisions? When and why do people act 
impulsively or thoughtfully in certain areas 
of life—such as eating, drinking, sexual 
inclinations, and anger?

Psychologist 
WILHELM HOFMANN 

of the University of Cologne

CERTAIN 
IMPULSES
TAKE OUR 

THOUGHTS
HOSTAGE.
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The brain consists of around 100 billion neurons. Altogether, they can carry out up to 10 trillion
operations per second—provided they are not kidnapped! The four hostage-takers (see graphic below) 
don’t attack the neurons themselves, they block the 3.6 million miles of neural tracts that connect them: 

Important impulses are lost or misdirected.

PARANOIA
What decides

how much fear
we feel?

The amygdalae serve as the “alarm
switch” of the brain: They regulate
whether we stay calm at the sight
of a stranger or feel persecuted

or even endangered
(paranoia).

EUROSIS
What does OCD
do in your head?

When it comes to obsessive-compulsive
disorder, various circuits in the brain are

over-synchronized. Neurosurgeons can now
provide relief for those who suffer from the

disorder by implanting a kind of “brain
pacemaker” at the brainstem (which

coordinates messages between
the brain and the body).

STRESS
How does burnout

paralyze my thou hts?
The hippocampus coordinates our memory.
Constant stress and the resulting burnout
reduce the activity of the hippocampus
and the neurons cease to work. Result:
The information reaches a dead end.

Only several weeks of rest can
restore this brain region to

its original state.

TRAUMA
How does panic

pro ram my memory?
A traumatic event can change our brains
from one second to the next: It is burned

into our memory (frontal lobe). And so
from that point on, even the smallest

stimulation is enough to activate
the fear center, even if there

is no real danger.

WHERE ARE THE FOUR KIDNAPPERS OF 
MY THOUGHTS LOCATED?



Professor Wilson explores the influence 
of the unconscious on human decision-
making and behavior. The psychologist is 
convinced that the unconscious part of 
our minds is involved in everything we do. 
Wilson considers the unconscious to be 
the universal system of our psyche, which 
is able to make fully automated decisions.  

Psychologist 
TIMOTHY WILSON

of the University of Virginia

“OUR
CONSCIOUSNESS 

DOES NOT HAVE
ACCESS TO
ALL OF OUR

THOUGHTS.”
TIMOTHY WILSON 



If someone has a guilty conscience, 
neural activity increases—until guilt is 
admitted or discovered. Neurologists 
have found in various studies that the 
bigger the lie and the longer you carry 
it with you, the greater the strain on the 
brain. “Cognitively, lying is hard work,” 
remarks psychologist Renate Volbert 
of the Institute of Forensic Psychology 
at Berlin’s Charité University Hospital. 
“The neural load is so great that there’s 
hardly any capacity for other thoughts. 
The result: Our nerve centers try to free 
themselves from the state of captivity. 
Then a conflict breaks out—between 
our will, which endeavors to keep the 
secret, and our subconscious mind, 
which seeks to restore neuronal order. 
The latter usually emerges victorious 
and betrays us. But not all the hostage- 
takers are harmless. Particularly long-
lasting conflicts in the brain can lead to 
psychological and even physical harm. 
So there is—from a neural perspective, 
at least—a fine line between craving a 
chocolate and an addiction to cocaine; 
between guilt and paranoia; between 
wanting everything under control and 
obsessive neurosis; between negative 
memories and a trauma; and between 
stress and burnout. But what occurs in 
our heads in these extreme situations? 
Why do certain brain areas compel us 
to wage war against ourselves? How 
can these kidnappings be prevented?

his eyes—for the first time in 72 hours.
Keen to impress his boss, the young
Bank of America Merrill Lynch finance
intern worked for 72 hours straight.
But this relaxation time in the shower
comes too late. What he doesn’t know:
His brain has been reprogrammed by
the stress—with fatal consequences.
The next day, Moritz’s lifeless body is
discovered on the bathroom floor of
his London flat. Coroner’s diagnosis:
Moritz neither overdosed on any drug
nor suffered from any illness. Rather,
he was the victim of one of the brain’s
most aggressive kidnappers: stress!  

The World Health Organization has
actually declared stress to be one of
the biggest health hazards of the 21st
century. In the U.S. alone, one in three
people suffers from massive stress.
But only in exceptional circumstances
do acute symptoms such as Moritz’s
emerge, leading the body to collapse
and the heart to stop. The process is
usually stealthier. The result: burnout.
But how exactly does stress slowly
reconstruct the body?

Work deadlines, family arguments,
sitting in traffic jams while commuting,
not getting enough sleep—we’re often
exposed to many negative stressors.
These throw our cortisol levels out of
balance. If this happens rarely, there’s
no danger. But in cases of prolonged,
chronic stress, this imbalance can go
so far that the adrenal cortex—which
releases hormones such as cortisol,
adrenaline, and norepinephrine—gets
completely exhausted. This means it
cannot release an adequate amount
of hormones, and affected individuals
feel constantly burned out and tired,
powerless, listless, and unmotivated.
This breakdown of adrenal function is
known as adrenal fatigue syndrome.
However, burnout is by no means the
only consequence of the permanent
state of being held captive by stress:
Acute stress can cause a deficiency
of blood in the stomach, which leads
to inflammation and can cause ulcers.

Moreover, stress can also knock the 
heart out of rhythm: A flood of stress 
hormones increases blood pressure 
and the production of fat molecules, 
which are deposited along the walls 
of blood vessels. There they impede 
blood flow, which means the heart 
has to pump all the harder. Possible 
consequences: cardiac arrhythmia, 
heart attack, and stroke. But how can 
you recognize when stress is taking 
over your operating system? How can 
this hostage situation be thwarted?

THE SEVEN SIGNS  
OF BURNOUT

1. LOW TOLERANCE THRESHOLD

You lose patience fast: The line at 
the supermarket makes you angry, 
and on-hold music enrages you.   

2. YOU CAN’T SAY NO

Your own needs are put on the back 
burner. Working overtime is normal.

3. YOU’RE ALWAYS ACCESSIBLE

Studies have shown that people 
who spend more than an hour on 
the phone each day increase their 
risk of burnout by 70%.

4. THE MOUNTAIN OF PAPERWORK 

KEEPS GROWING

The assignments continue to come 
in, the phone rings constantly, the 
desk is overflowing with piles of 
papers that require attention—the 
brink of burnout has been reached. 

5. YOU BECOME CYNICAL 

If you are saying scathing remarks 
or making scornful jokes about the 
people around you, you are trying 
to relieve the pressure you feel.

6. YOU CANCEL APPOINTMENTS

More and more often, you find you 
are canceling or moving meetings.

7. NOISE SENSITIVITY

You notice barely audible sounds 
around you. Even the ticking of a
clock gets on your nerves. >

WHAT HAPPENS IF
MY BODY NO
LONGER GETS

ANY TIME OFF?

Hostage-taker 
BURNOUT

The warm jet of water from the shower 
massages Moritz Erhardt’s tense back. 
The 21-year-old exhales and closes 

59 Feb 2017ideasanddiscoveries.com



The explosion seems to come from 
nowhere. Marine Brian Scott Ostrom 
is hurled from his off-road vehicle. 
When he opens his eyes, the bloody 
arm of his passenger is reaching out 
toward him. Ostrom wants to help—
but he can’t move. His brain holds him 
captive. With an iron grip, it paralyzes 
his arms and legs. In this moment his 
mind turns against him—and reduces 
the soldier to a helpless marionette. 
His comrade dies before his eyes…

It has now been 11 years since the 
explosion in Iraq. The memories have 
remained lodged in Ostrom’s head—
they’ve held him hostage ever since. 
In medical terms, the veteran suffers 
from post-traumatic stress disorder 
(PTSD). To this day, certain sounds 
cause him to break out into a panic 
or a fit of rage. His life is dominated by 
nightmares, flashbacks, and anxiety. 
The traumatic experience has deeply 
shaken his psyche. And not only that: 
“This trauma has caused the frontal 
lobe as well as structures associated 
with the regulation of thoughts and 
feelings to change,” explains clinical 
psychologist Thomas Elbert. 

But it’s not only soldiers who can 
become hostages of their memories. 
Such individuals include the victims 
of psychological or sexual abuse. In 
principle, a trauma is triggered by an 
overdose of panic. If you’re in fear of 
dying, large amounts of cortisol and 
adrenaline are released to prepare 
you for fight or flight. This hormone 
deluge disrupts memory storage. As 
a result, the brain not only associates 
anxieties linked to the stimulus with 
the past, but also with the present—
making them ubiquitous. The constant 
torture drives many to commit suicide. 

That means the death of one solider 
has the potential to lead to more by 
suicide. In fact, statistics show that 
for each soldier killed in battle, there 
are 25 who die by their own hand.

But how can this mental torture be 
halted? “In the acute phase of the first 
48 hours after a traumatic experience, 
there should not be any therapeutic 
intervention” says trauma researcher 
Willi Butollo. The memories are too 
fresh—the risk of retraumatization is 
too high. After that, it is possible to 
escape from mental captivity—even 
without any help. The primary escape 
route: to live through the hell of these 
traumatic thoughts. Because in order 
to successfully cope with a trauma, a 
victim inevitably has to deal with the 
memories. But how?

It took seven years to transform a 
young Danish model student named 
Victor Kristensen into a determined 
ISIS jihadist. But his conviction is just 
a facade, as shown in an unreleased 
propaganda video: The 21-year-old 
looks uncertain and confused and he 
keeps glancing around the room. His 
brain has been reprogrammed and 
his thoughts seem like they are being 
controlled remotely. When he speaks 
he often begins muttering prayers… 
Criminal psychologists who view the  
footage conclude: Kristensen was ill, 
he’d suffered from paranoia and felt 
persecuted. His thoughts drove him 
to madness. Shortly after the video 
was produced, Kristensen liberated 
his kidnapped thoughts—in a bloody 
way. He chose the last resort to rid 
himself of his supposed persecutors: 
As Fatih al-Danmarki, he blew himself 
up in a suicide attack at an Iraqi Army 
post—and killed 50 people.

How did a “normal” boy become a 
mass murderer? “Salafists are often 
a perfect example of individuals with 
a paranoia disorder,” explains French 
psychologist Asma Guenifi. “These 
ideologues often feel persecuted and 
believe they and their community are 
in danger, therefore they must defend 
themselves. They’ll outwardly project 
the violence inside of them.” But not 
everyone who suffers from delusions 
becomes an assassin. An estimated 
0.5 to 2.5% of the population shows 
symptoms of a paranoid personality 
disorder. Insidiously, highly distorted 
thoughts can become the absolute 
rulers in the minds of such individuals. 

CAN MY MEMORIES 
TORTURE ME  
TO DEATH?

Hostage-taker  
TRAUMA

HOW DO I
PREVENT MY 

NERVES FROM 
DRIVING ME 

MAD?

Hostage-taker
PARANOIA

THE FOUR STRATEGIES TO 
USE AGAINST TRAUMA

1. KEEP A JOURNAL

People who have been affected by  
a trauma should write down all of 
their thoughts and feelings about 
the traumatic experience—and in 
this way, they can face their fears. 

2. EYE MOVEMENT 

DESENSITISATION AND 

REPROCESSING (EMDR)

The victim should move his or her 
eyes 20 to 40 times to the left and 
the right while thinking about the 
traumatic experience. This exercise 
is repeated until the intensity of the 
memories is diminished.

3. Experts recommend building on 
familiar, positive experiences: read 
a book that you like, go for a walk 
around places you know, or play a 
sport you’ve played for a long time.

4. If the symptoms of acute trauma 
such as panic attacks or flashbacks 
have not vanished after four weeks, 
the affected individual should seek 
professional help, like a consultation 
with a psychotherapist.



Alex was 11 when he’d first flicked
the computer screen with his fingers.
It was a kind of “good luck” gesture
for an email he had just sent to a girl.
And indeed, she did respond to him.
Today, Alex is 21 years old—and his
mind is the hostage of an obsessive-
compulsive disorder. The flicking has
come to dominate his life: “Whenever
I’m entering room, I have to flick the
lower-left corner of every rectangular
object,” he says. In order to be able
to deal with all the windows, pictures,
drawers, and the television, Alex has
to get up at 5 o’clock every morning.
But how could his mental processes
be hijacked like this?

The hostage-taking often begins
with a seemingly innocuous quirk—
and ends in many years of tyranny…
“I’m afraid that something bad will
happen if I don’t do it,” explains Alex.
“Such diffuse fears are so strong that
people will literally do anything they
can to escape them,” reports clinical
psychologist Jeff Szymanski, who is
executive director of the International
OCD Foundation in Massachusetts.
But what does OCD do in the head?

But how do the warped imaginings 
arise in the fi rst place? In order for 
the brain to create the fi lm that will 
keep playing in a person’s mind and 
to inject opponents into it who are to 
serve as the villains, a certain amount 
of isolation is necessary—at which 
point the brain is essentially talking 
to itself: For example, strangers are 
automatically perceived as enemies, 
regardless of how they behave. In an 
experiment at King’s College London,
most people experienced a harmless
virtual train ride, but paranoiacs felt
they were surrounded by enemies. In
contrast, too much information can
reinforce paranoia: “Too much TV or
video game play can upset the brain,”
says hypnotherapist Elmar Basse.

But how do you tell the difference
between run-of-the-mill anxieties and
an incipient hostage-taking paranoia
growing inside your head? Behavioral
researcher and former FBI agent Joe
Navarro has developed a “paranoia
checklist” that shows the behaviors
that should set off alarm bells:

A huge neural network is responsible
for thoughts and feelings in the brain.
Under ordinary circumstances, this
network ensures negative thoughts
quickly vanish. But in OCD sufferers,
this action is often severely disrupted.
A kind of intermediate switch in this
network, which prevents sorted-out
thoughts from flowing back, works in
a limited capacity. Result: Suddenly
thoughts that would ordinarily have
been discarded are constantly being
transmitted. At the same time, all this
chaos throws an important chemical
messenger out of balance: Uptake of
the “happy hormone” serotonin drops.
The OCD has now been established.
So how can you get rid of this captor?
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CAN MY BRAIN
FORCE ME TO
ACT AGAINST
MY REASON?

Hostage-taker 
OBSESSIVE-COMPULSIVE 

DISORDER

THE SIX SIGNS 
OF PARANOIA

1) Extreme distrust of all others 

2) Egocentric and gets ill easily 
3) Has tantrums and aggression 
4) Excessive fear of unlikely things 
5) Compulsive need for control
6) Makes ill-considered decisions

If at least two of these criteria are 
met, the affected individual should 
actively combat the paranoia with 
these strategies. 1) Question the 
supposed facts: Are there any other 
possible explanations? 2) Identify 
triggers: Are there people or places 
that trigger especially strong fears? 
3) Avoid drugs or alcohol: Chemical 
substances often trigger paranoia. 
4) Distract yourself: Even a phone 
call to someone you trust can help 
you dismantle your fears. 5) Seek 
professional help.

HOW CAN YOU 
COMBAT OCD?

Currently, a behavioral therapy is 
recommended in combination with 
a higher dose of antidepressants. 
In around 50% of cases, this keeps 
the OCD in check. In addition, a 
Parisian research team has found 
that deep-brain stimulation can 
also inhibit urges: An electrode is 
surgically implanted in the brain—
an impulse generator worn on the 
body delivers current pulses to the 
electrode that suppress the urges. 
If symptoms arise patients can use 
the impulse generator as a kind of 
remote control. The success rate 
of this treatment is 70%.
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THE SEARCH FOR FLIGHT MH370

THE MYSTERY
The Seventh Arc is one of the most dangerous and least explored parts of the globe.

Here, in the middle of the southern Indian Ocean, is where experts suspect the missing 
Boeing 777-200ER airliner that carried Malaysia Airlines Flight 370 had come to rest. 

iD investigates the most expensive and wide-ranging search operation of all time.



I
t is the middle of the night when
the extremely sensitive ground-
sweeping sonar of the research
vessel Fugro Equator suddenly

sounds an alarm. Some 1,600 miles
off the western coast of Australia,
in the endless gray of the southern
Indian Ocean, the spellbound crew
can’t take their eyes off the monitor.
The screen shows a sizable cluster
of anomalies along the ocean floor.
“There’s something in the water. We
have contact!” shouts Scott Miller,
the ship’s party chief, into his radio.
On the other end is Peter Foley, the
coordinator of the most expensive
search operation in the history of
humanity—the hunt for MH370.

Soon after the ship’s engineers
send the autonomous underwater
vehicle Echo Surveyor VII, which
is equipped with a high-resolution
camera, into the depths. And at this
moment the hopes of the crew rise
like never before: Have they finally
found the wreckage of flight MH370?
Then the fi rst live photographs of the
ocean fl oor appear on the monitors.
The initial euphoria aboard the ship
dissolves into disappointed silence.
In the sand an anchor can clearly be
seen. The sonar of Fugro Equator
has only tracked down a shipwreck.
Yet Foley marks the day in red on his
calendar: “It’s a fascinating find. But
it’s not what we’re looking for. Still,
the fi nd shows our system works…”

But how could a Boeing 777 just
disappear? What makes the search
operation for MH370 so dangerous?
And how much time remains for the
wreck profilers of Fugro Equator to
resolve one of the most mysterious
criminal cases in history? >
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ANATOMY OF 
THE 7TH ARC 

Basedontherecorded
flight information from

flight MH370 in addition to 
refined analyses of satellite 
data and flight simulations, 
the Seventh Arc (see map at 
right) has been identified as
the most likely crash zone.
This region in the southern
Indian Ocean is roughly the 
size of Louisiana and in some 
places the maximum depth is 
16,400 feet. So far, 80% of this 
46,300-square-mile area of 
ocean floor has been mapped 
and scanned. 

Possible expansion of 
the relevant area 

Defined search area 

Search area not yet 
examined 



To understand why the search for
MH370 has not yet been successful,
we must go back in time by almost
three years. On March 8, 2014, a
Boeing 777-200ER jet airliner takes
off at 12:14 in the morning, traveling
northeast away from Kuala Lumpur
in Malaysia toward Beijing in China.
The jet’s experienced pilot, Captain
Zaharie Ahmad Shah, has more than
18,000 flight hours under his belt.
The sky is clear. Like any other plane
flying this route, MH370 also flies
through a continuous and closely
monitored communication network.
All aircraft check in with the relevant
airspace control monitor as soon as
they fly into a particular sector and
will do so once again upon leaving.
At 1:19 A.M. the pilot signs off from
the Kuala Lumpur air traffic control
tower with the words, “Goodnight,
Malaysian three seven zero.” It is the
last sign of life from the 239 people
on board. Seconds later the plane
diverts from its intended flight path.
It turns back toward Malaysia and
abruptly disappears from the radar
at 1:22 A.M. At this moment it seems

as if the huge passenger plane has 
simply vanished into thin air. Never 
before has such a situation occurred 
with an aircraft of such a substantial 
size—and certainly not in one of the 
busiest airspaces of the planet. 

But even after the disappearance 
of flight MH370, there are still “signs 
of life” emanating from the aircraft. 
For seven hours after the mysterious 
vanishing act the airplane’s onboard 
computer emits an hourly ping, also 
known as a handshake signal, to a 
satellite operated by the British firm 
Inmarsat that is positioned 20 miles 
above the Indian Ocean. Admittedly 
it’s a rudimentary signal, because all 
the onboard computer is saying with 
this ping is: “I’m still here.” This does 
not reveal the location of the aircraft. 
But then the signal stops. 

What follows is a big international 
search operation: For weeks on end, 
42 ships and 39 planes from a total 
of 12 countries scan the surface of 
the water for any debris. Initially they 
focus on the South China Sea before 
moving on to scour the Indian Ocean 
between Malaysia and Australia. An 
in-depth analysis of the intercepted 
satellite data reveals the lost Boeing 
777 must have crashed somewhere 
in the southern Indian Ocean. Based 
on the calculated fuel consumption 
of the plane as well as evaluation of 
weather data for the night of March 
9th and an analysis of the prevailing 
currents in the days after the crash, 
specialists home in on the Seventh 
Arc (see map at left) in the months 
after the disappearance. This is a 
corridor that spans 46,300 square 
miles where flight MH370’s aircraft 
is thought to have crashed. However, 
narrowing down the pursuit area to 
this defined sector did not mean the 
search operation would get easier. 
Remember, the search parties were 
not looking for a 200-foot-long steel 
tube (it’s highly likely that the plane 
broke up into thousands of pieces
when it crashed); rather, their quarry
was a shoebox-size box containing
MH370’s flight data recorder…

“GOOD
NIGHT, 

MALAYSIAN 
THREE SEVEN  

ZERO.” 
Last radio message from the  

cockpit of Malaysia Airlines flight 370  
traveling from Kuala Lumpur to Beijing

N

HOW DO YOU SEARCH 
FOR AN AIRPLANE  

IN THE OCEAN? 
Basically, three technicians are assigned

to three ships in the search for flight MH370:
Using the ships’ own echolocation tools, experts

are able to produce a rough image of the profile
of the ocean floor (1). A towfish scanner attached 
to a long cable uses sonar instruments to map
the ocean floor down to the last centimeter (2).
If any anomalies are detected on these scans, an
autonomous underwater vehicle (AUV) equipped 
with a camera is released into the depths (3). 

>

AUSTRALIA
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It takes a considerable amount of 
effort for Fugro project director Paul 
Kennedy to maintain his footing on 
the navigation bridge of the rocking 
Fugro Equator. Waves as high as a 
house crash against the ship’s steel 
walls; the 2,000-ton colossus groans 
as it battles the wild whirling waters 
of an angry southern Indian Ocean. 
Visibility is less than 150 feet now, 
dropping down to as little as 15 feet 
when spray shoots up onto the bow. 

“The southern Indian Ocean is a 
dreadful place,” says Kennedy, who 
has been a captain for 30 years. 
Indeed, the defined search area 
is one of the most remote and 
dangerous expanses in the 
world. The nearest dry land 
is one week away by boat. 
Here, cyclones can churn 
up mountains of water up 
to five stories high and the 
strong westerly winds of the 
Roaring Forties, which prevail 
at latitudes between 40 and 50 
degrees in the southern hemisphere, 
often give rise to big storms that are 
among the most feared in seafaring. 

The Dutch undersea engineering 
and survey company Fugro provides 
all three ships that are still engaged 
in the search for MH370: In addition 
to the Equator, sister ships Discovery 
(shown on page 62) and Supporter 
are still braving the harsh conditions 
of the southern Indian Ocean to try 
to find the remains of the lost plane. 

The survey vessels’ state-of-the art 
equipment includes several diving 
robots known as AUVs (autonomous 
underwater vehicles) and a number 
of towfish (sonar devices that can be 
dragged along behind the vessels). 
Thanks to their dozens of monitors, 
the surveillance rooms of the highly 
specialized ships look more like the 
command centers of an intelligence 
agency. The crew works at full blast 
in 12-hour shifts, and during breaks 
the waves make it almost impossible 
to sleep, even if each bed is outfitted 

with a safety belt.

Every few months the exhausted 
specialists are exchanged for fresh 
replacements at the port in Perth, 
Australia, which is the location of the 
command center of the operational 
search for MH370. To date, around 
$180 million has been funneled into 
the international search campaign. 
Giving up is still out of the question 
for Fugro team members; funding is 
a pressing issue, but they know the 
main challenges to this search are 
not the conditions above but rather 
below the surface of the water…

In the corridor of the Seventh Arc, 
the seabed can plunge to a depth of 
16,400 feet. Mountains the height of 
the Alps rise up from the ocean floor. 
Gigantic gorges twice the size of the 
Grand Canyon run like scars through 
the immense mountain formations. 
The deep-sea valleys are among the 
least explored regions of the world. 
What’s more, many of the crevices 
on the ocean floor are geological hot 
spots: Fissures in the ground known 
as black smokers discharge a surge 
of hot particles at 750°F from Earth’s 
interior without interruption. It is an 
opaque broth that spreads through 
the vast darkness of the deep sea. 

“Imagine you’re towing  
a trailer behind you on a  

half-mile-long cable. In the dark. 
In the mountains.” 

Fugro Equator Party Chief Scott Miller on searching 
for the missing plane in the southern Indian Ocean 

VALLEYS OF  
DARKNESS

“The ocean floor is made up of 
mountains and valleys. It’s very 
hard to see anything,” says Rob 

Luijnenburg, director of corporate 
strategy and communication for 
the Fugro fleet of ships that scan 

the southern Indian Ocean in 
search of flight MH370. 



It’s not surprising to Paul Kennedy 
that a 200-foot-long object could 
vanish without a trace in this craggy 
underworld: “But in this case, we’re 
talking about a plane with 239 souls 
on board. So we can’t simply accept 
that and let it go.” 

That’s precisely the reason Fugro 
Equator is dragging a towfi sh behind 
it at a depth of several thousand feet, 
despite the huge canyons and cliffs. 
The almost 7-foot-wide beam of the 
towfi sh’s ground sonar scans every 
square centimeter of the ocean fl oor 
in a two-mile strip and transmits all 
the data back to the ship through the 
cable that tethers the two together. 
There these data are collected and 
evaluated thanks to a satellite link to 
the control center in Perth. In a split 
second a kind of live image of the 
seabed’s topography is generated, 
which includes possible anomalies 
such as a shipwreck, for instance. 
In all, a towfi sh can scan 40 square 
miles of the ocean fl oor per day. The 
scanning device is also equipped 
with an anti-collision sensor as well 

as what’s known as a hydrocarbon 
sniffer in order to prevent possible 
impacts with the rocks. But there is 
still a certain residual risk of losing 
the sonar device that’s being pulled 
by a cable. “Imagine you’re towing a 
trailer behind you on a half-mile-long 
cable. In the dark. In the mountains,” 
says Scott Miller, party chief of Fugro 
Equator, regarding the challenges of 
using a towfi sh in this environment. 

During the analysis of anomalies 
on the ocean fl oor the search team 
specialists will distinguish between 
three categories: 1) not of interest; 
2) interesting, but unlikely to actually 
be MH370; 3) it’s the plane, call HQ! 
Whenever an anomaly of the second 
variety is found, a 15-foot-long AUV 
robot gets released into the depths. 
It utilizes its high-resolution camera 
to deliver live images of the anomaly, 
as was the case with the shipwreck 
discovery. The Fugro Equator crew 
are still waiting for a category three 
fi nding, though 80% of the area has 
already been mapped. They hope to 
have the remaining area scanned by 

the start of 2017, after which if the 
plane has still not been located the 
search will have to be suspended. 
Otherwise the search area would 
have to be extended by thousands 
of miles in all directions—covering 
several million square miles—due to 
an apparent miscalculation of fl ight 
MH370’s route. An unsolvable task, 
even for the crews of the Fugro fl eet. 
The search would only be resumed 
if credible new evidence comes to 
light that enables the identifi cation 
of a specifi c location for the missing 
plane’s whereabouts. 

The engineers and technicians of 
Fugro Equator know that the search 
devours thousands of dollars every 
day, so they often scan the Seventh 
Arc 24/7—despite the cyclones and 
monster waves. “We owe it to the 
victims of fl ight MH370,” says Miller, 
observing from his navigation bridge 
as the AUV robot Echo Surveyor VII
is released into the churning water—
where, somewhere, a small box holds 
the answers to questions about the 
puzzling disappearance of MH370…PH
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HIGH-TECH SONAR 
The survey vessel Fugro Equator is equipped 
with what’s known as a towfi sh: a high-tech 
million-dollar underwater device that uses 
sonar to scan the ocean fl oor. The towfi sh is 
tethered to the ship by a half-mile-long cable. 
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MILKY WAY
WHERE IS THE
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Y HEADING?

A dark force is pulling the Milky Way ever farther 
along through space. Astronomers are not able
to see this “Great Attractor”— and yet it is there.
Every second our home galaxy hurtles 370 miles
closer to it…

The Shapley Supercluster is the largest
and most densely star-studded object

within a radius of 6 sextillion miles.
There are at least 20 times more stars

packed inside of it than in the region
where our own Milky Way is situated.

To put it in terrestrial terms: If our home
galaxy were a small rural town, then
Shapley would be Washington, D.C.

Thanks to a combination of data from
different satellites, the European Space

Agency (ESA) succeeded in obtaining for
the first time ever this image from the

very core of the Shapley Supercluster.
The pink spots mark the densest, most

radiation-intensive points in the center.
Astronomers suspect the mysterious Great
Attractor draws part of its power from here.

DOES THE 
UNIVERSE 

HAVE A 
CAPITAL CITY?



250,000 LIGHT-YEARS

3. THE MILKY WAY
Our Sun is merely a tiny little light
among the more than 100 billion
stars in the Milky Way. Our galaxy
moves around the so-called Galactic
Center, a supermassive black hole.

5. VIRGO
SUPERCLUSTER
Our Local Group lies on the edge
of the Virgo Supercluster. Its
gravitational center is the Virgo
Cluster of galaxies in the middle
of the illustration, which consists
of roughly 2,000 galaxies. Our
Local Group is currently moving
away from the center of the
supercluster at a speed of about
400 miles per second.

4. MEETING OF
THE GALAXIES
The Milky Way and around 60 other
mostly smaller galaxies make up
the Local Group of galaxies.

WHERE ARE 

I nfi nite expanse: Our solar system is only one small point within 
the Milky Way, which is itself only a tiny fl eck in a so-called 
supercluster. This diagram shows where we are located in the 

universe. The journey starts at bottom right with our solar system (1). 
Each time we zoom out, a larger part of the universe becomes visible. 
Measurements are shown in light-years. A light-year is the distance 
light can travel in a year, totaling 5.88 trillion miles. 

LOCAL GROUP

MILKY WAY

MILKY WAY

2 MILLION LIGHT-YEARS 

1 MILLION LIGHT-YEARS 
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6. AT THE LIMIT OF
MEASURABILITY
Together with other superclusters, the Virgo
Supercluster is moving around a mysterious
center. Scientists call this phenomenon the
Great Attractor. However, this gravitational
anomaly cannot be observed. The scientists
suspect that yet another supercluster, the
Shapley Supercluster, is responsible for the
tremendous force of attraction.

2. OUR
NEAREST
NEIGHBORS
More than 100 stars are located
within a circle of 20 light-years
around our solar system. The
closest star is Proxima Centauri,
a red dwarf that’s approximately
4.22 light-years away from us.
The closest star system, Alpha
Centauri, is 4.37 light-years
away, which corresponds to
about 25,513,961,000,000 miles.

1. OUR SOLAR
SYSTEM
Planets, moons, rock fragments:
Everything that lies within the
gravitational field of our Sun is
part of our solar system. That
also includes the Kuiper belt,
located beyond Neptune, in
which around 70,000 objects
with a diameter of at least
60 miles move around the Sun.

EARTH

MERCU
SUN

KUIPER BELT

NEPTUNE

SUN

75 MILLION LIGHT-YEARS 

20 LIGHT-YEARS

20 LIGHT-YEARS

50 MILLION LIGHT-YEARS 

25 MILLION LIGHT-YEARS 
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HOMELAND
Together with about 60 other galaxies the Milky Way forms
the Local Group. This group of galaxies in turn belongs to the
Virgo Supercluster, which is colored green here. Though this
graphic shows otherwise, the clusters do not actually overlap.
In reality they are in front of or behind the Virgo Supercluster.

STELLAR JOURNEY
Each line represents the path of a single
galaxy, and each galaxy is represented by a
dot. This 3-D model shows the main streets,
which have a high “volume of traffic,” as
well as regions that are virtually empty.

GRAVITY CURRENTS
The blue spherical formation is traversed by
five large filaments: They represent the huge
“highways” along which most of the galactic
traffic moves. They are also one-way streets
leading to the Great Attractor. The individual
filaments end there.

galaxy

Virgo Supercluster

Norma Cluster

Centaurus Cluster

Hydra Cluster

fl ow line

toward itself like gigantic spaghetti strands. Astronomers 
have dubbed this structure Laniakea, and it is under the 
eerie infl uence of the Great Attractor. As seen from Earth, 
the end of the journey lies in the Centaurus constellation, 
but unfortunately cosmic dust and the billions of stars of 
the Milky Way obscure the direct view. The Great Attractor 
is not fi rmly anchored in space either. It is moving in the 
direction of the largest accumulation of matter in the local 
universe: the Shapley Supercluster. 

This object, which is located around 4 sextillion miles 
away, unites at least 8,000 galaxies in a confi ned space. 
And is this ultimately the fi nal endpoint of the Milky Way 
and the other galaxies of Laniakea? University of Hawaii 
astronomy researcher R. Brent Tully wants to make even 
more precise measurements: “Laniakea might be only the 
trunk of the elephant. In other words, it could be merely 
an extension of a much larger cluster…”

W
e are slipping into a kind of 
waterfall of stars: Along with 
thousands of other galaxies, 
our Milky Way is still on the edge 

of this gigantic funnel, but all of them are racing 
toward its center at a speed of 370 miles per second. 
A very strong unseen force is pulling everything down. 
Thanks to the latest data, astronomers are slowly making 
headway in understanding what is behind the mysterious 
Great Attractor, as they call this invisible phenomenon. 
Until now they have been sure of only one thing: It must 
be inconceivably massive—1,000,000,000,000,000 times 
heavier than the Sun…

THE MOST MASSIVE OBJECT IN THE UNIVERSE
Everything in the universe is just a matter of magnitude: 
Earth is controlled by the Sun, which is 333,000 times as 
heavy as our planet, and the Sun along with its family of 
planets cannot escape from the center of the Milky Way. 
Even entire galaxies don’t just wander aimlessly through 
space. “They form long dense chains as a result of their 
own gravity,” explains Helene Courtois, an astronomer at 
the University of Lyon in France. The hubs of this cosmic 
network are known as superclusters among astronomers. 
These are the biggest structures in the entire universe. 

Interestingly, the Milky Way is also found in one of these 
enormous arms made of galaxies. The Great Attractor is 
sucking this arm and four others, known as the fi laments, 

DOES THE 
UNIVERSE HAVE 
A HOLE IN IT? 

T his light blue bubble has a diameter of around 
3 sextillion miles. The bubble shows the Laniakea 
Supercluster and contains all 100,000 galaxies 

(including our Milky Way) that are moving toward the center 
of the Great Attractor. But there is no gigantic “hole” there, 
it’s actually the center of mass of these cosmic currents. 
But what is this mass is made of? Scientists still don’t know. 
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In order for a rocket to
escape the Earth’s orbit,
it must reach a speed of

17,400 miles per hour. The rocket
achieves this speed by way of an
incremental propulsion system:
It carries a lot of propellant and
consumes it in stages. Once the
fuel of the first stage is used up,
the tank is jettisoned. The next
round of propellant then ignites.
Rockets only reach their highest
speed during the third stage. The
launch site location is almost as
important for the rocket’s liftoff.
It should be close to the equator.
There the rotational movement
of the planet is faster than it is
at the poles. Result: A rocket is
additionally accelerated by the
rotation of the Earth.

HOW FAST MUST A ROCKET BE
TO LEAVE EARTH?

HOW DO YOU SIMULATE A TRIP TO MARS?

NASA has been planning a manned mission to Mars. 
However, the psychological strain on the astronauts 
is uncertain: The journey alone takes eight months, 

and the risk of the astronauts developing depression is high. 
A simulation should help shed light on and minimize the risks: 
Six students and scientists spent one year living on Hawaii’s 
Mauna Loa volcano at an altitude of 8,000 feet. The isolated 
members of this simulated crew ate only astronaut rations 
and had eight minutes to shower—per week. 

The largest man-made object in the Earth’s orbit is also the 
most expensive: The 455-ton International Space Station 
costs $150 billion. It circles the Earth every 93 minutes at 

an average height of 250 miles. It has completed this journey more 
than 90,000 times in its 16 years of service—a distance of more than 
2.2 billion miles. It has been manned for a good 14 of those years. 

WHAT IS THE MOST EXPENSIVE OBJECT IN SPACE?

HOW DANGEROUS IS 
OUTER SPACE? 

Meteoroid collisions, 
black holes, stellar 
explosions… Outer 

space is a dangerous place. 
But the biggest danger faced 
by space travelers is invisible. 
Cosmic radiation damages the 
DNA of astronauts and can 
lead to cancer or Alzheimer’s. 
Radiation elicits a biochemical 
reaction in the body’s cells. 
In space, astronauts become 
exposed to 200 to 300 times 
the intensity of radiation that 
occurs back on Earth—despite 
the walls of their spacecraft. 

Space Travel
SMARTER IN 60 SECONDS
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ASHES TO 
ASHES
Unpredictable, destructive, and unstoppable — volcanoes are among 
the most powerful natural forces on Earth. But what really makes an  
eruption so dangerous is not the tons of lava that flow down a volcano’s 
sides. The true danger lies in the smallest of particles that spew forth  
from the monster’s mouth: the ash…
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Can an  
avalanche of 
ash vaporize  
a person?
A pyroclastic flow destroys everything in 
its path on the way down from the summit: 
During this avalanche-like inferno of ash, 
temperatures can reach 1,472°F—enough 
heat to immediately vaporize 90% of a 
human body. But even after things have 
cooled down, the ash remains dangerous: 
The fine particles, often measuring mere 
nanometers, can stick to our lungs when 
we inhale. When Mount Sinabung (photo) 
in Indonesia erupted on February 1, 2014, 
16 people died as a result of the hot ash. 
The volcano lies just 20 miles away from 
Toba—a volcano that brought humans to 
the brink of extinction 70,000 years ago. 



How does  
a volcano 
break the 
sound barrier?
Pyroclastic clouds can reach the speed 
of sound during a volcanic eruption—
that’s more than 750 miles per hour.  
The direction is crucial: In a horizontal 
blast, the time that’s available in which 
to warn people drops to mere seconds. 
Here in this photo the Mount Sinabung 
volcano is “shooting” toward the sky, 
which gives farmers valuable minutes: 
Panicked, they frantically harvest their 
fields since the ash cloud can descend 
at any time. Even a 2-centimeter-thick 
layer of ash is enough to destroy all the 
crops—the plants effectively suffocate. 
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How heavy  
is a tsunami 
made of stone? 
A pyroclastic flow weighs up to 1.6 tons 
per cubic meter—this current is the 
wave of ash that rolls down from the 
summit of a volcano. Its effect is similar 
to concrete raining down from the sky: 
In conjunction with water, the hardened 
ash particles transform the landscape 
into a sculpture park of stone. Around 
30,000 people were made homeless 
by Mount Sinabung due to this effect. 
After 400 calm years, the volcano has 
been intermittently active since 2010.

A
nywhere from 30 seconds 
to 10 minutes, depending 
on how far away you are…
That’s how little time you’ve 

got left once you hear the explosion 
of a volcanic eruption—before you’ll 
find yourself in the path of its deadly 
pyroclastic flow. What’s taking place 
at this moment is comparable to the 
uncorking of an immense boiling-hot 
bottle of champagne: As soon as the 
pressure of Earth’s mantle decreases 
on the magma that’s flowing upward, 
the gases dissolved in the magma 
become released. At the surface the 
tons of 2,375°F molten rock explode. 
In a split second, a single quart of the 
water contained therein transforms 
into 1,315 quarts of water vapor. The 
mixture of gas and nanometer-thin 
ash particles shoots miles up into the 
atmosphere before collapsing under 
its own weight and then rolling back 
down the sides of the mountain at 
speeds of up to 435 miles per hour—
more than twice as fast as the winds 
of a hurricane. Temperatures of up to 
1,472°F prevail inside the blazing-hot 
cloud—it’s enough heat to vaporize a 
human being until all that remains are 
the bones and teeth. And it is worth 
noting that all these conditions stem 
almost exclusively from the ash cloud; 
in some cases, not even a single drop 
of lava has bubbled over the edge of 
the crater by this point…

HOW DOES A HURRICANE 
OF ROCK FUNCTION? 
A pyroclastic flow (the Greek origin of 
the word pyroclastic roughly equates 
to “fire that is broken up into pieces”) 
is among the most violent of natural 
phenomena. The fastest-flowing lava 
reaches just 40 miles per hour and its 
path is relatively easy to predict, but 
when it comes to ash, scientists have 
observed ash clouds that spread out 
even faster than the speed of sound. 

Therefore not only is ash faster and 
more powerful than a hurricane—its 
effects can also be many times more 
devastating. This “scorching cloud” 
retains its blazingly high temperature 
even after moving more than 25 miles 
from the peak of the fiery mountain. 
Reason: Conditions in the interior of 
Earth differ from those at the surface, 
so when volcanic gases come into 
contact with oxygen at the surface 
they combust and in this way keep 
the fiery flow glowing hot as it moves. 

Like a flamethrower, the merciless 
current destroys all that it rolls over. 
This inferno is like an avalanche and 
lasts just two to five minutes at most, 
but in that time forests and towns get 
obliterated and the remains become 
completely covered by the ash. Even 
modern buildings cannot ordinarily 
withstand the tsunami of gas and the 
up to 1.6 tons of ash per cubic meter. 
Not even bodies of water can lessen 
the destructive power of the flow—
the cloud overcomes such obstacles 
as though riding on a cushion of air. 
In fact, the opposite can be the case: 
It is even more dangerous for humans 
when a pyroclastic flow approaches 
over water. Because without burning 
and explosion noises, the destructive 
wave moves forward almost silently. 
So if you believe you’re safe because 
you seem to be far from the eruption, 
you might be in for a nasty surprise: 
In foggy conditions or in the dark of 
night, an onrushing pyroclastic flow is 
almost imperceptible in advance…

CAN A HUMAN BODY EXPLODE
AS A RESULT OF HEAT?
About 78% nitrogen, 21% oxygen—
and very, very little of anything else. 
That’s the gas mixture that our lungs 
work with. At the same time, the vital 
organs need a temperature between 
75 and 110°F to function properly. If 
these narrow ranges are exceeded, 

even for a brief period of time, total 
collapse of the body could happen in 
seconds. And a pyroclastic flow can 
throw off this very delicate balance 
on several levels…

Surviving a hurricane while outside 
in the open is practically miraculous. 
But surviving a hurricane composed 
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of the finest of rocks rather than wind 
is pretty much impossible. From one 
second to the next, the floating ash 
makes the landscape darker than on 
the darkest night. With each panicked 
inhalation, more of the sharp-edged 
particles will slice through the lungs. 
Within seconds the temperature goes 

up by several hundred degrees. Even 
screaming becomes impossible by 
this point—because searing-hot gas 
has already burned the vocal chords. 
Due to the violently intense action of 
the vaporization of water, gas as hot 
as 930°F inside the lungs is enough 
to make a human body explode.

CAN A VOLCANO DROP
170,000 ATOMIC BOMBS? 
The devastation that’s caused by a 
pyroclastic flow leaves profound and 
long-lasting effects in its wake: The 
ash cloud robs air of the oxygen that 
is vital to life and replaces it with toxic
sulfur dioxide and hydrogen sulfide. >



RUN FOR YOUR LIFE
This woman is fortunate: The pyroclastic flow 
emanating from Mount Sinabung rolls into the 
valley behind her, giving her a chance to flee. 
But the village there is completely destroyed. 

Upon contact with water molecules, 
these substances function like toxic 
acids and chemically burn the soil. 
The very fine dust is deposited upon 
the ground and builds up to a height 
of several yards, suffocating all life. 
Even a layer just 2 centimeters thick 
is enough to destroy the harvest of 
an entire region. 

The first indications of an eruption 
usually seem harmless: Indonesia’s 
Mount Tambora volcano woke up in 
1812 for the first time in 1,000 years. 
Ash clouds formed over its summit, 
but most of the locals didn’t have any 
idea about its volcanic activity. Three 
years later, on April 5, 1815, a sudden 
explosion takes place that hurls ash 
20 miles into the air. Five days later, 
the upper 5,000 feet of the mountain 
rip apart, and the resulting bang can 

be heard from as far as 1,600 miles 
away (about the distance from Miami, 
Florida, to Augusta, Maine). The force 
of the eruption is extraordinary—it is 
equivalent to 170,000 atomic bombs, 
each as powerful as the one that was 
dropped on Hiroshima in World War II. 
It has torn open a crater 4 miles wide 
and 2,300 feet deep. Mount Tambora 
discharges roughly 150 billion tons of 
material—which comprises as much 
mass as 1.5 million aircraft carriers. 
The ensuing infernal pyroclastic flow 
spreads out for at least 12 miles in all 
directions. Night reigns for two days 
in an area spanning 400 miles. For a 
year the ash darkens the sky even in 
Europe and America, which leads to 
bad harvests and famine. The most 
violent volcanic eruption of the past 
20,000 years claims 70,000 lives.

WHY IS A SLEEPING GIANT 
MORE DANGEROUS THAN THE 
BIGGEST VOLCANO ON EARTH?
There are around 1,500 potentially 
active volcanoes around the world. 
The ferocity of their eruptions mainly 
depends upon the condition of their 
magma—the source of their energy. 

The proportion of silicon dioxide in 
magma is crucial: The more there is, 
the more viscous the mass becomes. 
And the more viscous it is, the harder 
it is for the gases contained within to 
escape to the outside, and the more 
explosive the mixture becomes. And 
volcanoes that erupt often or bubble 
continuously are constantly relieving 
pressure. Mauna Loa along with its 
four neighbors in Hawaii are among 
the biggest volcanoes on the planet, 
and sometimes these will erupt for PH
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WARNING SIGN
An earthquake may presage a volcanic eruption.
The increasing pressure can cause the ground to
rise by several yards. 

THE MOMENT DISASTER STRIKES
The gas-filled magma explodes at the ground
surface as though an enormous 2,000°F bottle 
of champagne were being uncorked.

PILLAR OF ASH
A volcano can shoot ash
particles up to 25 miles
into the air in the direction
of space. These particles
can drift through the
atmosphere for years.

NEW CRATER
After the eruption, the ground
collapses into the now-emptied
magma chamber.

CIRCLE OF DOOM
The violent explosion
rips out a curved area
of earth.

MAGMA REMAINS
The eruptions continue until the
pressure of the liquid rock from
Earth’s interior subsides.

phe
Plinian eruptions, named after Pliny the Younger who described the eruption of
Mount Vesuvius in AD 79, are the most powerful volcanic eruptions. Within hours, 
many cubic miles of ash and other materials can reach the surface—and destroy 
all forms of life across several hundred square miles.

Harbinger of disaster: A cataclysm 
is often millennia in the making. 
Many volcanoes gain strength for 

thousands of years before a truly tremendous 
explosion occurs. At least 240 cubic miles 
of magma accumulate in the depths until 
the lid of rock can no longer withstand the 

enormous pressure—and then fi nally a fi rst 
colossal explosion shakes the Earth. More 
and more magma flows upward. Within it are 
dissolved gases, which expand explosively 
at the surface because the pressure of the 
rock is no longer there. This process can last 
for several months… 

decades without a pause—although 
not usually to a catastrophic extent. 
Their volcanic explosivity index (VEI), 
a measure of the force of an eruption, 
stays at 0 or 1. The most dangerous 
volcanoes are the silent sleepers—
those that have not been heard from 
at all for thousands or even tens of 
thousands of years. Mount Tambora, 

on the other hand, gave rise to the 
biggest eruption ever witnessed in 
history, which reached a VEI strength 
of 7. As for an eruption registering the 
maximum magnitude of 8, scientists 
have never been able to observe one, 
but the power from Earth’s interior 
would be 10 times stronger than a 7. 
The impact of such an event on the 
world is described by researchers as 
“apocalyptic.” Statistically speaking, 
an eruption of this intensity happens 
every 10,000 years. The last one was 
26,500 years ago in New Zealand. So 
a VEI-8 eruption is long overdue…

The biggest volcanic 
eruption of the 

past 20 000 years 
produced around 

150 billion tons of 
ash and rock  which 

spread out all over 
the world. That’s 
equivalent to the 

mass of 1.5 million 
aircraft carriers. 



What really counts in the end…
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The mahi-mahi is one of
the fastest fish in the world.

For the up to 6.5-foot-long
high-speed hunter, every

hour of the day is consumed
by just one thing: survival,

to eat—or be eaten…

T he propulsion is breathtaking,
and too fast for the human eye:
In only two seconds, and with

a few flaps of its fins, the mahi-mahi—
also known as dolphinfish or dorado—
accelerates its body to nearly 60 mph.
Now just a few centimeters is all that
separates the predator from its prey,
a flying fish, which surges out of the
water in a final desperate attempt to
escape its swift pursuer—but in vain:
The big greenish-gold mahi-mahi also
propels its 30-pound body 6 feet out
of the sea, snatching its victim and

THE ACTION-PACKED LIFE OF A MAHI-MAHI

devouring it before diving back into the 
water again. There the streamlined action 
hero immediately sets its sights on a new 
victim, and the hunt begins once more… 

Without question, the mahi-mahi lives 
life in the fast lane. However this is hardly 
a surprise, because the tropical torpedo 
has no time to lose—it must eat as much 
as possible as fast as possible and thus 
become as big as possible so that it does 
not fall victim to other predatory fi sh or 
commercial fi shermen. Young mahi-mahi 
(Coryphaena hippurus) will put on up to 
2 pounds per month as they grow up to 
2 inches every week. Hardly any other 
animal grows at such a rate. And yet only 
1% of mahi-mahi make it past the age 
of one. However, those that do manage 
to survive will develop into true killing 
machines that have no natural enemies 
to fear. Too fast and agile for any shark, 
they spend day and night on the hunt for 
something to eat. And even when nature 
gives their prey “wings,” mahi-mahi still 
see no reason to give up. After all, nothing 
livens up the day like a flying action stunt.
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Add SomeWow toYourVows
Long ago, we made a vow: We would not produce a five-opal

anniversary ring until two very specific conditions were met.
First, the opals had to be of superior quality, with the joyous
iridescence to delight all who saw the precious stone’s colors dance
in the light. Second, the price had to be right, so that we could
provide the value Stauer clients expect from us. So when The New
York Times style section called Ethiopian opal the “undisputed
winner” of the 2014 Gem Show, we decided to pounce. The result
is the astoundingly beautiful Five-Star Opal Anniversary Ring.

All five of these exotic beauties possess the radiant rainbow of color
we’ve been looking for. Arranged in a sterling silver setting finished
in lustrous gold, this ring is a beautiful tribute to your lasting love.

So how about our price promise? We
met that too. We want you to know there
is absolutely no reason to overpay for luxury
gemstones. The big name jewelers have
been deceiving the public long enough,
charging as much as $16,000 for an
Ethiopian opal ring. We won’t trump up
the price to make you think it’s luxurious.
This ring is just as luxurious (if not more)
than the big designer name rings, AND it’s
yours for under $100. I think it’s safe to
say we more than met our price promise.
We exceeded it... by about 16,000%!

Your satisfaction is 100% guaranteed. Slip this rainbow on her
finger. If she’s not absolutely delighted simply send it back within
60 days for a complete refund of the sale price. The stud earrings
are yours to keep. See if your jewelry store can match that!

The FiveStar Opal Ring is one of Stauer’s fastest sellers.
Supplies are limited. We can’t seem to keep this ring in stock.
Don’t miss this rare opportunity. Plus, call today and receive
the matching opal stud earrings FREE! You’ll want to catch this
radiant rainbow before it’s gone!

Rating of A+

14101 Southcross DriveW., Dept. OAR���01,

Burnsville, Minnesota 55337 www.stauer.comStauer®

You must use the insider offer code to get our special sale price.

18003332045
Your Insider Offer Code: OAR���01
Please use this codewhen you order to receive your discount.

* Special price only for customers using

the offer code versus the price on

Stauer.com without your offer code.

1.5 total carats of genuine
Ethiopian opal for under $100!
PLUS, FREE matching earrings!

Put a rainbow on her finger with the opal that’s taking the jewelry industry by storm.

The incredible Five-Star Opal

Anniversary Ring fulfills one of

our long-held commitments,

and celebrates yours.

FiveStar Opal Anniversary Ring *

Offer Code Price Only $99 + S&P Save $300!

Plus, FREE opal stud earrings, a $199 value

EXCLUSIVE

FREE
Five Star Opal
Stud Earrings

-a $199 value-
with purchase of

Five Star Opal Ring

Smar t Luxurie s—Surpri s ing Price s™

“Opal’s spectacular play-of-color can
display all the colors of the rainbow.”

— Gemological Institute of America

“The play of color in opals is so gorgeous they sometimes don't even

seem real and yet they are.”  — from 2015 Couture Show

1.5 ctw Ethiopian opal  •  Goldfinished .925 sterling silver setting  •  Whole ring sizes 5–10


