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The greatest storm chaser, Tim Samaras
~ devoted his life to unlocking the
mysteries of extreme weather.

Then came the tornado of May 31.

Samaras deploys
probes in 2003.
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PROLOGUE

hough I often looked for one, I
finally had to admit that there could be no cure
for Paris. Part of it was the war. The world had
ended once already and could again at any
moment. The war had come and changed us by
happening when everyone said it couldn’t. No one
knew how many had died, but when you heard the
numbers—nine million or fourteen million—you

thought, Impossible. Paris was full of ghosts and

the walking wounded. Many came back to Rouen

or Oak Park, Illinois, shot through and carrying
little pieces of what they'd seen behind their

or 1,000 books



EDITOR'S NOTE

Bearing Witness

In the photograph the woman’s face is etched with anxiety. She
is crossing a street with her family on their way to church. The
black metal carapace of a water-cannon truck looms in the back-

ground. You can sense she is walking quickly. The streets of Kano, Why cover a
in northern Nigeria, are dangerous and no place to linger. It’'s place sO fu"
all there in the picture—fear, apprehension, defiance, and, in Of sadness?
the black truck, a reminder of the daily brutality people face. =

Why cover a place, as we
do this month, like northern
Nigeria—a place so beset by
insurgency and corruption, so
full of sadness and violence?

“To tell stories that need to
be told,” answers Ed Kashi, the
story’s photographer. To bear
witness. To hope the story adds
to the conversation. Perhaps to
make a difference.

“We tend to forget that in

much of the world people live

not just in poverty but close
to death and violence,” author

James Verini says. “They live in places where governments don't A family braves the
streets of Kano in

care about them. The question | like to ask is, What do you do, how northern Nigeria.

do you survive, when death is so near and you have no options?” James Verini's “The
; ; ; ” War for Nigeria”
Who will speak for this woman crossing the street? Not the begins on page
government. Not the terrorists who bomb churches, schools, 86 of this issue.

and mosques. Violence, we know all too well, has no borders. It
matters that we pay attention to and report these stories. “When
| see someone struggling, it's in my DNA to help,” Ed Kashi says.

If only by bearing witness to a frightened woman crossing
the street.

“T s

4 PHOTO: ED KASHI
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Feats in Flight

T AVATORS
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Eppie RICKENBACKER,

- Jivmmy Doorrrrie, &

CHARLES LINDBERGH e 4
o and the
Eric AGE of FLIGHT

wman GR_ ’UM’

Author of Shiloh a d‘d‘bg

SHILOH
1862
WINSTON GROOM

HE AVIATORS is the true story of Eddie
Rickenbacker, Doolittle, and
Charles Lindbergh—three extraordinary
Americans who between World War 1 and
World War I1 pushed the limits of flight and
redefined heroism through their genius, daring,

Jimmy

and uncommon courage. Winston Groom’s rich
narrative tells their intertwined stories—from
broken homes to Medals of Honor (all three would
receive them); barnstorming to the greatest raid of
World War II; front-page triumph to anguished
tragedy: and near death to ultimate survival—
as all took to the sky, time and again, to become

exemplars of the spirit of the “greatest generation.”

Also by Winston Groom:

“This thrilling narrative account of Shiloh . . . is a vivid
portrayal of key players and epic moments that changed

Americas understanding of the war.”

— Publishers Weekly
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LETTERS

July 2013

Songbird Slaughter

Photographer David Guttenfelder was certainly right when

he said that “this isn’t how birds are supposed to be” after

witnessing illegally caged birds. So thank you. However, in

bred in captivity, they must surely have a strong instinct

to fly. Their wings are not ornaments. A room in a house

is only marginally better than a cage. What bird would

choose to live inside and never feel the wind?

| guess my concern about the
neighborhood cats’ hunting
prowess is of little matter. Don’t
the Europeans miss the splash
of color and song of the little
ones as they pass through?

ROGER WILSON
Santa Rosa, California

It had occurred to me that for
all the hundreds of songbirds
that visit my land I've never
found a dead one. That raised
the question, Where do birds
go to die? | had decided the

JUDE KIRK

Denman Island, British Columbia

birds are so beautiful in song
and plume that God must
take them directly into his
care. Then | read this article.
Sadly | must now admit

my theory has little merit.

| know now where they go.

RONALD R. CARROLL
Neosho, Missouri

Emily Dickinson’s poem with
the line “‘Hope’ is the thing
with feathers / That perches

in the soul” came to mind in
cruel contrast to Guttenfelder’s

FEEDBACK Readers responded to our story about Mars.

photos, which captured com-
pelling images of helpless birds
caught on glue sticks, trapped
under nets, and dangling off
guns like miniature trophies.

BETSY COMEAU
Long Lake, New York

These birds are beneficial
creatures, and their being
subjected to this onslaught

on their annual migration is
just barbaric and obscene.
Moreover, the increasing
number killed is unsustain-
able, and it will drive some of
the most vulnerable species to
extinction. Think of the carrier
pigeon. When | was a boy in
Yorkshire, you not only heard
the cuckoos in spring, you saw
them. In the past two years |
have traveled around England
and Scotland and have not
heard a single cuckoo. Now

| know why, and it hurts.

RONALD BARNES
Norfolk, England

| wish there were a feel-better
ending, but it wasn’t to be found.

SUZE PEACE
Deland, Florida
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LETTERS

Mars

Thank you for the continuing reports on
the effort on Mars, particularly for articles
authored by those directly involved with
the work. John Grotzinger's enthusiasm
for the various Mars projects is evident in
every sentence. Those of us who as
teens knew him at summer camp are
impressed—but not surprised.

PAUL J. LUBY
Stafford Springs, Connecticut

It occurred to me that the contents of
the crater, and probably Mount Sharp
especially, would be remnants of the
meteor that formed the crater and not
part of the Mars planet itself.

LARRY D. LAWRENCE
Stevens Point, Wisconsin

According to Curiosity’s chief scientist, John
Grotzinger: We don’t see meteor remnants
forming mountains on that large a scale on
the moon or Mercury, so scientists don’t
consider it to be a possibility for Mars.

Spectacular as the images of the Martian
landscape may be, for me they only
serve to reinforce one undeniable fact:
that we live on a planet of such beauty
that it may well be unique in the universe.
Perhaps we should take better care of it.

PETER MEYER
Hamilton, Ontario

Transylvania Hay

The article decries the threats to tradi-
tion, such as the EU’s incentives for hay
made after July 1 rather than the tradi-
tional date of June 24. Some calendars
have only been in use for several hun-
dred years and vary considerably in their
date-calculation systems—Orthodox

and Julian calendars can vary by weeks.
This is just one example of holding to a
tradition that is not long in establishment
and completely arbitrary as well.

MARLA K. KING
Everett, Washington
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SURVIVAL GUIDE

Andrés Ruzo
National Geographic
Young Explorer Grantee

=S|
EXPERTISE
Geothermal scientist

LOCATION
Peru

[ L] L]

Boiling Point 4sa geo-
thermal scientist, | knew that boiling
rivers exist—but they're always near
volcanoes. You need a lot of heat to
make that much water boil. We were
working in the volcanic gap, a 950-
mile stretch that covers most of Peru,
where there hasn’t been active volca-
nism for the past two million years.

Yet we'd found the Shanaya, a
name derived from “heated thing.” My
measurements averaged 190°-195°F.
The locals think it's so hot because of
the Yacumama, or “water mother’—a
spirit who gives birth to waters—rep-
resented by a serpent-head-shaped
rock at the origin of the heated water.

| had to cut my way through the
brush at the side of the river to take
temperature readings. All the while,
right next to me was this very hot,
fast-flowing body of water the width
of a two-lane street. The shaman at
the nearest village had told me, “Use

8 NATIONAL GEOGRAPHIC » NOVEMBER 2013

your feet like eyes.” You can’t see
heat, but you can feel it when you
step near it. | wore sandals.

| was at a part of the river measur-
ing 210°F, standing on a rock the size
of a sheet of paper, when the rain
turned on. It was like a curtain rising:
The temperature differential between
the rain and the river caused a white-
out. | couldn'’t see, but | whistled to let
my partner know | was OK.

At 130°F flesh cooks, and the water
around me was nearing twice that.
My eyes would have cooked in less
than a minute, and | couldn’t have
seen how to get out. I'd seen rats and
an opossum fall in, their eyes turning
milky white. | kept whistling.

After 15 minutes the rain stopped
and the steam cleared. A hard rain
in most situations would have been
inconsequential. Here, for a matter of
minutes, it thinned the line between
researching and being boiled alive.

ART: ISTVAN BANYAIL PHOTO: SOFiA RUZO




For people with a higher risk of stroke due to
Atrial Fibrillation (AFib) not caused by
a heart valve problem

IMPORTANT SAFETY INFORMATION:

= Do not stop taking ELIQUIS without talking to the
doctor who prescribed it for you. Stopping ELIQUIS
increases your risk of having a stroke. ELIQUIS may
need to be stopped, prior to surgery or a medical or
dental procedure. Your doctor will tell you when you
should stop taking ELIQUIS and when you may start
taking it again. If you have to stop taking ELIQUIS,
your doctor may prescribe another medicine to help
prevent a blood clot from forming.

s ELIQUIS can cause bleeding which can be serious,
and rarely may lead to death.

= You may have a higher risk of bleeding if you take
ELIQUIS and take other medicines that increase your
risk of bleeding, such as aspirin, NSAIDs, warfarin
(COUMADIN®), heparin, SSRIs or SNRIs, and other
blood thinners. Tell your doctor about all medicines,
vitamins and supplements you take. While taking
ELIQUIS, you may bruise more easily and it may take
longer than usual for any bleeding to stop.

s Get medical help right away if you have any of
these signs or symptoms of bleeding:
- unexpected bleeding, or bleeding that lasts a long
time, such as unusual bleeding from the gums;
nosebleeds that happen often, or menstrual
or vaginal bleeding that is heavier than normal
- bleeding that is severe or you cannot control
- red, pink, or brown urine; red or black stools (looks
like tar)
- coughing up or vomiting blood or vomit that looks like
coffee grounds
- unexpected pain, swelling, or joint pain; headaches,
feeling dizzy or weak

| was taking warfarin. But | wondered,
could I shoot for something better?

NOW | TAKE ELIQUIS® (apixaban) FOR 3 GOOD REASONS:

1 ELIQUIS reduced the risk of stroke better than warfarin.
2 ELIQUIS had less major bleeding than warfarin.

3 Unlike warfarin, there’s no routine blood testing.

ELIQUIS and other blood thinners increase the risk of bleeding which can be
serious, and rarely may lead to death.

Ask your doctor if ELIQUIS is right for you.

ELIQUIS is a prescription medicine used to reduce the risk of stroke and blood clots in people who have atrial
fibrillation, a type of irregular heartbeat, not caused by a heart valve problem.

= ELIQUIS is not for patients with artificial heart valves.

= Before you take ELIQUIS, tell your doctor if you have:
kidney or liver problems, any other medical condition,
or ever had bleeding problems. Tell your doctor if you
are pregnant or breastfeeding, or plan to become
pregnant or breastfeed.

= Do not take ELIQUIS if you currently have certain
types of abnormal bleeding or have had a serious
allergic reaction to ELIQUIS. A reaction to ELIQUIS
can cause hives, rash, itching, and possibly trouble
breathing. Get medical help right away if you have
sudden chest pain or chest tightness, have sudden
swelling of your face or tongue, have trouble breathing,
wheezing, or feeling dizzy or faint.

You are encouraged to report negative side effects of
prescription drugs to the FDA. Visit www.fda.gov/
medwatch, or call 1-8oo-FDA-1088.

Please see additional Important & Sh
Product Information on the BN —
adjacent page. O

Individual results may vary.

Visit ELIQUIS.COM
or call 1-855-ELIQUIS

©2013 Bristol-Myers Squibb Company
432US13BR01723-09-01 09/13
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IMPORTANT

FACTS

The information below does not take the place of talking with your healthcare
professional. Only your healthcare professional knows the specifics of your condition and how ELIQUIS® may fit into your
overall therapy. Talk to your healthcare professional if you have any questions about ELIQUIS (pronounced ELL eh kwiss).

Eliguis.
(apixaban)tablets

B ONLY

What is the most important
information | should know about
ELIQUIS (apixaban)?
Do not stop taking ELIQUIS without
talking to the doctor who prescribed
it for you. Stopping ELIQUIS increases
your risk of having a stroke. ELIQUIS
may need to be stopped, prior to surdery
or a medical or dental procedure. Your
doctor will tell you when you should
stop taking ELIQUIS and when you may
start taking it adain. If you have to
stop taking ELIQUIS, vour doctor may
prescribe another medicine to help
prevent a blood clot from forming.
ELIQUIS can cause bleeding which can
be serious, and rarely may lead to
death. This is because ELIQUIS is a blood
thinner medicine that reduces blood
clotting.
You may have a higher risk of
bleeding if you take ELIQUIS and
take other medicines that increase
your risk of bleeding, such as aspirin,
nonsteroidal anti-inflammatory drugs
(called NSAIDs), warfarin (COUMADIN®),
heparin, selective serotanin reuptake
inhibitors  (SSRIs) or  serotonin
norepinephrine reuptake inhibitors
(SNRIs), and other medicines to help
prevent or treat blood clots.
Tell your doctor if you take any of
these medicines. Ask your doctor or
pharmacist if you are not sure if your
medicine is one listed above.
While taking ELIQUIS:
+ \OU may bruise mare easily
« it may take longer than usual for any
bleeding to stop
Call your doctor or get medical help
right away if you have any of these
signs or symptoms of bleeding when
taking ELIQUIS:
+ uUnexpected bleeding, or bleeding
that lasts a long time, such as:
« unusual bleeding from the gums
+ nosebleeds that happen often
« menstrual bleeding or vaginal
bleeding that is heavier than
normal
+ bleeding that is severe or you cannot
control

» red, pink, or brown urine

« red or black stools (looks like tar)

« cough up blood or blood clots

« vomit blood or your vomit looks like
coffee grounds

« unexpected pain, swelling, or joint pain

« headaches, feeling dizzy or weak

ELIQUIS (apixaban) is not for patients
with artificial heart valves.

What is ELIQUIS?

ELIQUIS is a prescription medicine used to
reduce the risk of stroke and blood clots
in people who have atrial fibrillation.

It is not known if ELIQUIS is safe and
effective in children.

Who should not take ELIQUIS?

Do not take ELIQUIS if you:

« currently have certain types of
abnormal bleeding

« have had a serious allergic reaction
to ELIQUIS. Ask yaur doctor if you are
not sure

What should | tell my doctor before

taking ELIQUIS?

Before you take ELIQUIS, tell your

doctor if you:

« have kidney or liver problems

« have any other medical condition

« have ever had bleeding problems

« are pregnant or plan to become
pregnant. It is not known if ELIQUIS
will harm your unborn baby

« are breastfeeding or plan to
breastfeed. It is not known if ELIQUIS
passes into your breast milk. You
and your doctor should decide if you
will take ELIQUIS or breastfeed. You
should not do both

Tell all of your doctors and dentists that

you are taking ELIQUIS. They should talk

to the doctor who prescribed ELIQUIS

for you, before you have any surdgery,

medical or dental procedure.

Tell your doctor about all the

medicines you take, including

prescription and over-the-counter

medicines, vitamins, and herbal

supplements. Some of your other

medicines may affect the way

ELIQUIS waorks. Certain  medicines

may increase your risk of bleeding

or stroke when taken with ELIQUIS.

How should | take ELIQUIS (apixaban)?
Take ELIQUIS exactly as prescribed
by your doctor. Take ELIQUIS twice
every day with or without food, and do
not chande your dose or stop taking
it unless your doctor tells you to. If
you miss a dose aof ELIQUIS, take it as
soon as you remember, and do not
take moare than one dose at the same
time. Do not run out of ELIQUIS. Refill
your prescription before you run out.
Stopping ELIQUIS may increase your
risk of having a stroke.

What are the possible side effects

of ELIQUIS?

« See “What is the most important
information | should know about
ELIQUIS?”

« ELIQUIS can cause a skin rash or severe
allergic reaction. Call your doctor or
get medical help right away if you
have any of the following symptoms:
« chest pain or tightness
« swelling of your face or tongue
« trouble breathing or wheezing
« feeling dizzy or faint

Tell your doctor if you have any side

effect that bothers you or that does not

go away.

These are not all of the possible side

effects of ELIQUIS. For more information,

ask your doctor or pharmacist.

Call your doctor for medical advice

about side effects. You may report side

effects to FDA at 1-800-FDA-1088.

This is a brief summary of the

most important information about

ELIQUIS. For more information, talk

with your doctor or pharmacist, call

1-855-ELIQUIS (1-855-354-7847), or 4o

to www.ELIQUIS.com.
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i ‘!HAS NationalGeographic’'s second
W president, Alexander Graham Bell
" celebrated curiosity and innovation,
creating a legacy of exploration for
~generations to come. If you are one
. of the many supporters who have
joined the Alexander Graham Bell
Legacy Soclety, you deserve a world
of thanks,

By including National Geographic in
your estate plans, you are supporting
the next generation of conservation,
exploration, research, and education
initiatives.

NATIONAL
Alexander Graham Bell with his grandson Melville. Beinn Bhreagh, Nova Scotla. Copyright © 2013 Naticnal Geographic Scciety GEOGRAPHIC

Alexander Graham Bell Legacy Society

— Yes, | would like to be part of the

Alexander Graham Bell Legacy Soclety. i
_ | have already included National ARFES
Geographic in my will or estate plans. oY STATE P
—— I 'would like to speak to someone about PHONE EMALL
making a gift Please call me.
PLEASE RETURN THIS COMPLETED FORM TO
Tel: (800) 226-4438 * Emall; plannedgiftinfo@ngs.org Office of Planned Giving

1145 17th Street, NW.
Washington, DC. 20036

The National Geographic Society is a 501 (c)(3) tax-exempt organization. Cur Tax ID number is 53-0193519 1BPGFC1IB

Website: www.nationalgeographic.org/legacy



Puerto Rico

Breezes rustle the
ruffles of little dresses
hung te dry in Utuado,
a mountain town in th
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Venezuela

Candles help summon
the spirit of Maria Lionza,
whose namesake cult
claims thousands of
followers in Latin America.
This cleansing ritual, held
during believers’ annual
pilgrimage to Venezuela's
Cerro de Sorte, is known
as a velacion.

PHOTO: KITRA CAHANA




Egypt

In the Sinai Peninsula
city of Saint Catherine,
members of a Bedouin
bride’s family—and the
groom—celebrate with
an impromptu dance
after the wedding.

PHOTO: AMY TOENSING







This page features two photographs: one chosen by our editors and one chosen by our
VIS"]NS l Yu—"'R SH UT rea?']ers via online voting. For more isnformalion, go to yourshot.nationalgeographic.com.

EDITORS’ CHOICE
Mo Xizhi Shanghai, China

Mo once discovered by mistake that lightly
shaking a camera during a long exposure
can create a blurred photo that resembles
a painting. On the banks of China’s Ou
River, he used the method to capture a
group of traditional fishing boats and the
mist that was rising from the water.

READERS’ CHOICE
Manuelo Bececco Perugia, Italy

Toward the end of a safari in Kenya,
Bececco, who had already spent hours
photographing lions, noticed a family of
giraffes approaching his group’s vehicle.
As one of the giraffes began to run, three
birds in the distance created, Bececco
says, “a harmonious composition.”
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NG 2012 Explorer of the Year Gerlinde Kaltenbrunner, the first woman to summit all 8000m peaks without supplemental oxygen.

A charitable gift annuity is a safe, easy way to protect the planet while providing yourself with a steady income.
When you give a simple gift of cash or stocks, National Geographic will, in return, make reliable fixed payments
to you for the rest of your life. You won't have to worry about a fluctuating stock market or economic downturn,
because annuity rates are fixed at the time you give your gift. Most importantly, you'll provide for your future,
while supporting the future of National Geographic's exploration, conservation, and research efforts.

“We wanted to give back to one of the most important nonprofit organizations
in the world. Over the years, we have established a number of charitable

gift annuities with National Geographic. They provide us generous income
payments for life while allowing us to support their research, exploration,

education, and conservation work.”
James and Rebecca Helm, New Hampshire

SAMPLE ANNUITY RATES FOR ONE BENEFICIARY: Age 60=4.4% Age 70=5.1% Age 80=6.8% Age 90+=9.0%

(Rates at other ages available upon request.] Rates are subject to change. Please contact us for the most current rates.
CONTACT US: Phone: (800) 226-4438  Email: plannedgiftinfo@ngs.org = Web: www.nationalgeographic.org/donate

NATIONAL
Copyright © 2013 National Geographic Society GEOGRAPHIC
Include National Geographic in your financial plans.
YeS ' Please send me information about a National Geographic charitable gift annuity!
Birthdate #1 Birthdate #2 Name
[Minimum age 50. Payments begin at age 60.) Address
mt.. [_] $10,000 [_] 50,000 [_] $100,000 e
[] Other (Minimum gift $10,000) Email
Mail to: National Geographic Society
[] Send me information on including National Geographic in Office of Planned Giving
my will. 1145 17th St. N.W.
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The city lights of Los Angeles bounce off high fog and low clouds here. | like to shoot during foggy nights or a full moon.

Sleepillg Cali'S In Los Angeles County, California,

there are more than seven million registered vehicles. Everybody
knows about the traffic here. But where do all those cars go to
rest? | am a night owl; | don't need much sleep. So in a departure
from my usual, more challenging documentary work, sometimes
| go out at night and photograph sleeping cars.

My cars have to have a presence. They must command their
space and can’t be crowded in with others. After a while | recognize
their sleeping patterns. Their covers are like nightgowns, though
some sleep in the nude. | find covered cars more in L.A. than in other
places. In middle-class neighborhoods families own more than one
car but only have one-car garages. Many cars are left on the street
and often get covered during holidays, when their owners are out of
town. Around the Fourth of July is a good time to find them—people
cover their beloved cars to protect them from damaging fireworks.

A few times the police have stopped to ask what I'm doing in the
middle of the night (| wear an orange vest and set out traffic cones
as | work). After I've shown them photographs on my iPad from
previous nights, they’ve even told me about other cars to check
out in the neighborhood.

NATIONAL GEOGRAPHIC » NOVEMBER 2013

THE PHOTOGRAPHER

Gerd Ludwig is a Los
Angeles-based photog-
rapher for the Institute
agency. Find more of his
work at gerdludwig.com.




Chasin
Vitality

Doubay, a 12-year-old “pit
bull” terrier, shows signs of

serious cognitive dysfunction.
She wanders aimlessly through the
house, has trouble navigating stairs,
can't follow simple commands, and is
unable to find a treat hidden under a
plastic cone. In a subjective assess-
ment of Doubay’'s condition and
faculties, her owner, an experienced
animal trainer, gave her a score of
one out of ten.

“More than ten years ago, we sur-
veyed owners of senior-age dogs, and
it was clear that they just accepted
a number of markers that indicate
old age in their pets,” says Dr. Mark
Roos, Director of Global Nutrition and
Technical Communications at Nestlé
Purina Pet Care. “These include paor
maobility, sleep cycle disruption, and
soiling in the home.”

Deducing that the decline in physi-
cal activity could be partially caused
by declining cognitive function, sen-
ior research scientist Dr. Yuanlong
Pan and his team at Nestlé Purina

 Fuel the Brain of

S

Research started to investigate op-
portunities for using nutritional
approaches to restore cognitive
function in older dogs. One of the
projects was to address the com-
mon phenomenon that indicated
that as mammals age, their brains
use glucose less effectively as a
source of energy, leaving their brains
deficient in energy, which leads to
cognitive decline.

“We wanted to see if there was
another source of energy or an alter-
nate pathway to neuron cells,” Dr. Pan
says. “After years of research, we
found that medium chain triglycerides
[MCTs] are processed by the liver into
an alternate energy source, ketones,
that go to the brain and restare brain
function in old dogs.” This break-
through research was published
in the British Journal of Nutrition.
Building on this research, Dr. Roos’
group and a project team develop-
ed Purina ONE Vibrant Maturity® 7+

Senior Dog Food containing MCTs
in the form of enhanced botanical
oils. Now anecdotal evidence is con-
sistent with the published study,
indicating that a formula with MCTs
is remarkably effective in restoring
brain function in older dogs.

After eating a diet rich in MCTs for
one month, Doubay is ably walking
up the stairs. She has regained her
ability to recognize the command
for “sit,” and quickly locates a treat
hidden under a cone. Her owner now
gives her an assessment of seven
and a half out of ten.

“Dogs typically start to show signs
of cognitive decline at about seven
years of age,” says Dr. Roos, “and pet
owners don't have to accept that
condition.” By helping keep them
mentally and physically balanced
with Purina ONE Vibrant Maturity®
as they age, they will continue to
provide balance in your life. @

‘Your Senior Dog Purina ONE®
Purina ONE® SmartBlend® Vibrant Maturity® SmartBlend®
7+ Senior Dog Food includes real chicken Vibrant Matu rity®
plus enhanced botanical oils that naturally 7+ Senior
nourish to help sustain your dog’s mind.
¢ o Dog Food

It also contains a dual defense antioxidant
blend of Vitamins E & A along with minerals
zinc and selenium in a 100% complete and
balanced diet for your senior dog.

The strategic ingredients help your dog
maintain a balance of body AND
brain function for a sustained
quality of life.

Created with Purina ONE by

NATIONAL
GEOGRAPHIC

Creotlve

S T U D

SMARTBLEND*
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The proud owner of this sleeping Porsche came out when he saw me shooting. Occasionally owners
will ask me if | want them to move or uncover the vehicle for the photograph, but | generally don't like
to disturb the cars in their sleep.

The cars in this project
are photographed

as | find them, only |
sometimes choose to
pop a strobe or two. This
often attracts curiosity
or even wakes people
up in the middle of the
night, but once | explain
myself, people are
usually cool about it.
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Learn the Inside Secrets of
Professional Photographers

Photographs can preserve cherished memories, reveal the beauty
of life, and even change the world. Yet most of us point and shoot
without really being aware of what we're seeing or how we could
take our photo from good to great.

Just imagine the images you could create if you trained yourself

to “see” as the professionals do. With Fundamentals of
Photography, you'll learn everything you need to know about

the art of taking unforgettable pictures straight from National
Geographic contributing photographer Joel Sartore—a professional
with over 30 years of experience. Whatever your skill level, these
24 engaging lectures allow you to hone your photographers eye,
take full advantage of your camera’s features, and capture magical
moments in any situation or setting imaginable.

Offer expires 12/29/13
1-800-832-2412

WWW.THEGREATCOURSES.COM/6NG

Fundamentals
of Photography

Traug\h“t by Joel Sartore,
Professional Photographer
NATIONAL GEOGRAPHIC MAGAZINE
LECTURE TITLES

Making Great Pictures
Camera Equipment—What You Need
Lenses and Focal Length
Shutter Speeds
Aperture and Depth of Field
Light I—Found or Ambient Light
Light Il—Color and Intensity
Light lll—Introduced Light
Composition |—Seeing Well
Composition Il—Background
and Perspective
1. Composition lll—Framing and Layering
12. Let's Go to Work—Landscapes
13. Let's Go to Work—Wildlife
14, Let's Go to Work—People

and Relationships
15. Let's Go to Work—From

Mundane to Extraordinary
16. Let's Go to Work—Special Occasions
17. Let's Go to Work—Family Vacations
18. Advanced Topics—Research

and Preparation
19. Advanced Topics—Macro Photography
20. Advanced Topics—Low Light
21. Advanced Topics—Problem Solving
22. After the Snap—Workflow

and Organization
23. Editing—Choosing the Right Image
24. Telling a Story with Pictures—
The Photo Essay

VR NO U EWN S

=

Fundamentals of Photography
Course no. 7901 | 24 lectures (30 minutes/lecture)

" SAVE $185

DVD 326495 NOW $69.95

+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee
Priority Code: 86108

Designed to meet the demand for lifelong
learning, The Great Courses is a highly
popular series of audio and video lectures led
by top professors and experts. Each of our
more than 450 courses is an intellectually
engaging experience that will change how
you think about the world. Since 1990,

over 14 million courses have been sold.
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| shot this one night
with rising fog,
somewhere in West
Hollywood. Most Los
Angeles neighborhoods
blend into each other.

| don’t pay attention to
exact locations. Mainly
| just cruise in search of
cars that speak to me.

Wind rattled the palms and rippled the car covers this night in the Hollywood Hills.




Help Make ‘This Holiday Season
A Season Of Smiles

¥

Free cleft surgery which 4 Your support can provide free treatment
Iakes:as little as 45 minutes: | for poor children with clefts.

and cpsts as little as $.250’ ! [ $250 Surgery. [ $125 Half surgery. (1850 Medications. (3§
can give desperate children
not just a new smile—buta |M-MesMms —— 00— 7

new life. Address city St

Telephone — __ eMail

“..one of the most productive|  creditcara#___ = Expires

charities —dollar for deed — | ;BVisa OMastercard JAMEX OJDiscover Signatur
in the world?” I (7 My check is enclosed. Z13111057ZFAF72

[
Smile Train, P.O. Box 96211, Washington, DC 20090-6211;

|
L o

Donate online: www.smiletrain.org or call: 1-800-932-9541

Join our mobile community today!
\ Receive mobile updates about our programs,
success stories and ways to help by texting

—The New York Times

SEASON oF MOBILE to 877877*.
SMILES Smilelrain

Changing The World One Smile At A Time.

A I.-Iealthg Diet During Pregnancy Can Help Prevent Birth Defects And Clefts. According to the U.S. Government, women should take sufficient levels of folic
acid (400 micrograms/day) during pregnancy to help prevent neural tube defects and reduce the risk for cleft lip and palate. When folic acid is taken one
montn before conception and throughout the first trimester, it has been proven to reduce the risk for neural tube defects by 50 to 70 percent. Be sure to
receive proper prenatal care, quit smoking and drinking alcohol and follow your health care provider's guidelines for foods to avoid durin%; pregnanc%. For
more information, visit www.SmileTrain.org. Smile Train'is a 501(c)(3) nonprofit recognized by the IRS, and all donations to Smile Train are fax-deductible in
accordance with IRS regulations. © 2013 Smile Train.

Msg&Data Rates May Apply.
Reply STOP to opt-out. Reply HELP or contact 1.800.932.9541 for help.
We'll txt you up to 3x/mo.
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Soft drinks are taxed
in some countries
(represented by
containers showing
their currencies,
clockwise from top),
including:

Rl O TTIAR S
ShLAsasia

Nauru, since 2007

U.S. (Baltimore,
Maryland), since 2010

France, since 2012
Algeria, since 2011
Fiji, since 2006

—
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SOda Stalld There’s no way to

sugarcoat it: Obesity is a global problem. Once
found largely in industrialized places, the condition
is now on the rise in developing nations too—and
sweet beverages are partly to blame.

Taxing could help curb the trend. In recent years
at least ten countries have introduced surcharges
on sugary drinks in an effort to reduce consump-
tion. The U.K. is considering a tax; on the Pacific

ART: HANNAH TAK, NGM STAFF. PHOTO: MARK THIESSEN, NGM STAFF
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island of Nauru, where most people are over-
weight, both sodas and flavored milks are taxed.
Oliver Mytton, who studies public health at
Oxford, says markets are feeling the impact. In
France, for instance, fewer sweet drinks have
been sold since a 2012 tax was implemented.
What isn't clear yet is how much the levies are
affecting waistlines. Still, says Mytton, they’re “a
step in the right direction.” —Catherine Zuckerman
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GLOBAL VIEW

Waste Not

There’s raw sewage floating
in Brooklyn's Gowanus Canal
sometimes. Waste treatment
plants overflow nearly 400 million
gallons into the urban waterway
every year. Why is it in there? For
two-thirds of New York City, only
one pipe under the street carries
all the wastewater from showers,
washing machines, and toilets to
the treatment plant. Curbside rain
channels have to share the same
pipe. In dry weather the system can
handle the volume. When it rains
hard, as during 2012's Hurricane
Sandy, the pipes can’t handle the
load, and the mix of storm water
and sewage ends up in adjacent
waterways. It's a common problem
in American cities with water sys-
tems reaching the hundred-year
mark—development aboveground
is outpacing the cities’ capacity

to channel liquid waste.

Gowanus is testing a counter-
measure. Next year construction
begins on a “sponge park,” a series
of 10-by-5-foot plant-filled pits
dug into the canal’s edge. They're
meant to soak up rainwater before
it can make its way into sewage
pipes. The area will double as a
park. “Space is at such a premium
in New York, we don't have room for
one-trick ponies,” says NYC Parks
& Recreation’s Nette Compton,
who helped carve out city space
for the project. There are side ben-
efits too. Greenery in similar sites
around NYC is healthier than plants
elsewhere because it gets watered
so regularly. Plus the additional
evaporation cools the area, helping
offset heat from nearby industry.
Says Compton, “It's turning water
that is a waste material into an
asset.” —Johnna Rizzo

Gowanus Canal Watershed

! ! Watershed area
. Sewer-shed area

SEWAGE FOOTPRINT

The Gowanus Canal drains nearly
three square miles of watershed.
Sewage from an overlapping area
almost the same size (right) feeds into
two waste treatment plants nearby.

SHARED SEWER PIPES

The Gowanus area has a combined sewer system—one
pipe for both sewage and rainwater. In dry weather (below,
left) sewage travels to the waste treatment facility. During . Rainfall
a storm (below, right) the combined volume can cause
overload, and the extra flows into the canal.

Sewage

. Sewage/
rainfall mix
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HOW THE SPONGE PARK WORKS
Gravity pulls rain runoff from the sloped street into the sponge park.

Water is absorbed and filtered by a gravel basin under the sidewalk.

Excess flows to plant pits, where it is stored in air pockets in sandy
soil and later gets absorbed by plants or drains into groundwater.

Any unabsorbed water is funneled to the sand filter under a
pedestrian path.

Excess water flows directly into the canal.

CURBSIDE CAPTURE
Bioswales—additional
20-by-5-foot green spaces set
into sidewalks—help soak up

rainwater. The curb dips twice:
at the top of the swale, so that
water can flow in, and again at
the bottom, so that overflow is
diverted and soil isn’t flooded.

RETENTION CAPACITY
Each segment of the sponge park is projected
to process 1,850 gallons of water for every
one-inch rainfall; 90 percent of the New York
City area’s rainstorms are about an inch.

A similar setup in Queens absorbed 38,000
gallons of water during Hurricane Sandy.

JASON TREAT, NGM STAFF. GRAPHIC: THOMAS POROSTOCKY
SOURCES: SUSANNAH DRAKE, DLANDSTUDIO; NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION
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Plaglle P erSiStence The Black Death

isn’t a thing of the past. In 20 years there have been as many as 5,000
cases of plague, resulting in 100 to 200 reported deaths a year. In
2013 it persists on the Centers for Disease Control and Prevention’s
list of reemerging diseases. “We're not likely to have a big outbreak,
but it's percolating in rodent communities,” says CDC's Ken Gage.
When those rodents die—say, nestled in the thatched roof of
a mud house in Uganda or at a campground in Colorado—their
infected fleas can end up on people nearby. Eastern African nations
are hardest hit, but cases can happen in any semiarid region when
human and rodent populations mix. Unlike in historical epidemics,
though, the plague isn’t a death sentence today: Antibiotics cure it,
but timely treatment is critical. Says Gage, “If not diagnosed within
four or five days, the prognosis can be pretty grim.” —Johnna Rizzo

Plague bacteria Yersinia
pestis (colorized image
above) darken a rat flea’s
gut (below). If the flea
bites, the plague washes
into the wound.

PHOTOS: NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES/SCIENCE SOURCE (TOF); CDC
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Special Arrangements
Can Be Made for Gold
Ovrders Over $50,000

GOLD EAGLE

AT-COST COIN RELEASE
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AMERICANS OWN GOLD FOR ONLY $158!

he U.S. Money Reserve

Main Vault Facility
today announces what could
be the final release of U.S.
government-issued gold coins
previously held in the West
Point Depository/U.S. Mint.
For the first time in recent
history, U.S. citizens can
buy these 2013 government-
issued $5 gold coins at an
incredible at-cost price of
only §158.00 each —an
amazing price because these
U.S. government-issued gold
coins are completely free of
dealer markup. That’s cor-
rect— our cost. Gold, which
is currently around $1,400
per ounce, is prcdictcd by
experts to have the explosive
upside potential of reaching
up to §5,000 per ounce in
the future. Please be advised:
Our U.S. government gold
inventory will be priced at
$158.00 per coin while sup-
plies last or for up to 30 days.
Call 1-800-592-4423 now!

Wy

ESERVE

$5 AMERICAN EAGLE GOLD COIN

SD- P 7

Orders that are not imme-
diately received or reserved
with the order center could
be subject to cancellation
and your checks returned
uncashed. We hope that
everyone will have a chance
to purchase this special U.S.
government-issued gold at
cost. Order immediately
before our vault sells out
completely! Call toll-free
1-800-592-4423 today.

If you had $50,000 in the
bank and you transferred
it into Gold at today’s
prices, your money could
potentially grow to nearly

CALL NOW: 1-800-592-4423

BEGINNING TODAY, TELEPHONE ORDERS WILL BE ACCEPTED ON A FIRST-COME,
FIRST-SERVED BASIS ACCORDING TO THE TIME AND DATE OF THE ORDER!

four times its current
value —around §180,000.
On the other hand, if you
leave that $50,000
in the bank for 10 years,
chancesare, it’s only going to
be worth the same $50,000.
When you convert money to
gold, you haven’t spent your
money but have transferred
its value from a declining
paper currency to a precious
metal that is rising in both
market
value. This is how the genius
of owning gold can protect
your money in today’s very
volatile market. Thousands
of individuals have lost their
entire fortunes overnight.
Don’t let it happen to
you. The gold market is
currently very explosive,
and in our opinion smart
individuals are moving up
to 30% of their assets into
gold. Call a Gold Specialist
today to lock in your at-
cost government gold order!

same

and numismatic

Offer valid for
up to 30 days

Or while supplies last

MASTERCARD = VISA » AMEX = DISCOVER » CHECK = BANK WIRE = ACH

Prices may be more or less based on current market conditions. The markets for coins are unregulated, Prices can rise or fall and carry some risks. The company is not affiliated
with the U.S. Government and the U.S. Mint. Past performance of the coin or the market cannot predict future performance. Special at-cost offer is strictly Timited to only one
lifetime purchase of 10 at-cost coins (regardless of price paid) per household, plus shipping and insurance (58-315). Price not valid for precious s metals dealers,

& 2013 U.S. Money Reserve







SWISS DECLARE
WAR ON US

Watchmakers are FURIOUS and luxury brands
are LIVID, but WHO CARES? We made this
$99 Swiss watch for YOU!

ow dare Stauer break the unwritten rule in

Switzerland? Chaos erupted at this year’s Basel
watch fair. The watchmaking elite attacked me in
French, German and Italian (with the occasional
British accent), outraged that Stauer would
engineer aluxury Swiss-made timepiece for under
$100. They said it couldn’t be done, but we did it
anyway. Now you get to wear the spectacular Swiss-
Made Stauer Bienne for ONLY $99!

Join the luxury revolution. The crown princes of
watchmaking worried that their exorbitant yacht
vacations in Monaco would be in jeopardy. For
years they convinced the world that Swiss luxury
should cost THOUSANDS. But in reality, those
thousands went to Swiss bank accounts, six-figure
supermodels and ski chalets and NOT into the
engineering of the watches. Shame on them. It’s
time for a change. You deserve it.

You CAN own an exquisitely engineered Swiss
timepiece for under $100. The only thing that
matters is the machine, so we went to the factory
in Bienne and met with Francois, a fourth gener-
ation watchbuilder who makes masterpieces that
sell for $5,000 and more. Working together we
smashed the once unbreakable $100 barrier. The
shockwaves have turned the luxury watch world
upside-down. That's why the Swiss declared war
on us. We consider it a compliment.

The industry cursed me but the buyers were
thrilled. It was like the walls came down and watch
lovers were set free. The cabal was broken. Now
everyone can experience the cachet of a genuine
Swiss timepiece. Next I'll begin work on the 20-
room mansion for $30,000 and an Italian sports car
for $3,300. How about a private jet for $12,0007 If
we can break the Swiss price by this much, who
knows what's next?

Your satisfaction is 100% guaranteed. Wear the
Stauer Bienne for 30 days. If you don't fall in love
with it, send it back for a full refund of your pur-
chase price. But I'm convinced that once you put it
on, this watch will stay on your wrist... at least until
we unveil our next masterpiece.

Call now to take advantage of this fantastic offer.

1-800-906-4635

Promotional Code SSW205-01

Please mention this code when you call.

Features:

\ Swiss-Made quartz movement

- Stainless steel back and bracelet
- Magnified date window

- Luminescent hands & markers

- Water resistant to 3 ATM

Ostentatious Swiss Luxury Brand Watch-$7,600+
Our Stauer Swiss-Made Bienne Timepiece

Yours for ONLY $99 .sgp

Stauere )

W., Dept. SSW205-01, BUSINESS
337 www.stauer.com Rating of A+
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Coullting Calories Worldwide, average daily food supply per

person has steadily increased from 2,200 to 2,800 calories over the past 50 years, due primarily
to advances in agriculture. This trend has had a dual effect, decreasing undernourishment rates
in many developing nations while enlarging belt sizes in all regions. According to the UN Food and
Agriculture Organization (FAQ), global consumption of sugar, salt, and saturated fats is expected
to grow. Whether food is abundant or scarce, it seems, calories count. —Kelsey Nowakowski
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Change in calorie supply in 2009 from earliest
year available (between 1990 and 2000)
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Gl'ouse and Home A male Gunnison

sage-grouse is a flashy fellow—puffing air into golden sacs on his
chest, then waggling them to elicit a distinctive popping sound
meant to attract females. Procreation may be becoming increas-
ingly important for the species, identified in 2000. In 2013 it
numbers fewer than 5,000, and the process for inclusion on the
U.S. endangered species list has begun. Some contend the label
may not be a good thing. The U.S. Fish and Wildlife Service cites
roads, livestock grazing, and invasive plants as perilous encroach-
ments on habitat and sagebrush, a sage-grouse’s primary food
source. Colorado Parks and Wildlife is challenging the designa-
tion, asserting 62,000 acres of protected sage fields and rising
numbers of males in core habitat breeding grounds. —Johnna Rizzo
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Bacteria to Go 1he upside of reusable bags is that they limit plastic
waste. The downside, studies have shown, is that users rarely wash them. That
leads to a buildup of bacteria caused by carrying things like raw meat, rotten fruit,
or dirty clothes. In cities such as San Francisco that have promoted reusable bags
by banning plastic ones, illnesses from bacteria spiked, a team of economics re-
searchers found. Later analysis revealed 12 percent of bags even contained E. coli.
An easy fix: Hot water and soap reduced bacteria to almost zero. —Daniel Stone

PHOTOS: GERRIT VYN (TOP); REBECCA HALE, NGM STAFF

NGM MAPS. SOURCES: COLORADO PARKS AND WILDLIFE; UTAH DIVISION OF WILDLIFE RESOURCES




For patients 12 years and older whose asthma is not well controlled on a
long-term asthma medicine or whose disease severity warrants

2 ANQ GO 53! g

THINK AGAIN.

IT'S MISUNDERSTOOD. ASTHMA DOESN'T COME AND GO. Inflammation, the root cause of asthma is
always there, making your lungs more vulnerable to triggers. So, while it’s important to avoid triggers,
it’s also important to treat this inflammation. SYMBICORT helps reduce the underlying inflammation.
SYMBICORT helps keep airways open and improve lung function for better breathing all day and
night.* SYMBICORT does not replace a rescue inhaler for sudden symptoms. Once your asthma is well
controlled, your doctor will decide if you can stop taking SYMBICORT without loss of control and may
prescribe a long-term asthma control medicine such as an inhaled corticosteroid.

* When taken twice daily.

©2012 AstraZeneca LP. All rights reserved. 1983602 8/12

SYMBICORT is a registered trademark of the AstraZeneca group of companies

ABOUT SYMBICORT

Important Safety Information About SYMBICORT for Asthma

SYMBICORT contains formoterol, a long-acting beta,-adrenergic
agonist (LABA). LABA medicines such as formoterol increase the risk
of death from asthma problems. It is not known whether budesonide,
the other medicine in SYMBICORT, reduces the risk of death from
asthma problems seen with formoterol. SYMBICORT should be used
only if your health care provider decides that your asthma is not well
controlled with a long-term asthma control medicine, such as an
inhaled corticosteroid, or that your asthma is severe enough to begin
treatment with SYMBICORT.

If you are taking SYMBICORT, see your health care provider if your asthma
does notimprove or gets worse. Itisimportantthatyour health care provider
assess your asthma control on a regular basis. Your doctor will decide if it
is possible for you to stop taking SYMBICORT and start taking a long-term
asthma control medicine without loss of asthma control. Children and
adolescents who take LABA medicines may have an increased risk of being
hospitalized for asthma problems.

SYMBICORT does not replace rescue inhalers for sudden asthma
symptoms.

Be sure to tell your health care provider about all your health conditions,
including heart conditions or high blood pressure, and all medicines
you may be taking. Some patients taking SYMBICORT may experience
increased blood pressure, heart rate, or change in heart rhythm.

Do not use SYMBICORT more often than prescribed. While taking
SYMBICORT, never use another medicine containing a LABA for any
reason. Ask your health care provider or pharmacist if any of your other
medicines are LABA medicines, as using too much LABA may cause chest
pain, increase in blood pressure, fast and irreqular heartbeat, headache,
tremor, and nervousness.

Ask your doctor about SYMBICORT.

Patients taking SYMBICORT should call their health care provider or get
emergency medical care:

« if you experience serious allergic reactions including rash, hives, swelling
of the face, mouth and tongue, and breathing problems.

« if you think you are exposed to infections such as chicken pox or measles,
or if you have any signs of infection. You may have a higher chance of
infection.

- if you experience an increase in wheezing right after taking SYMBICORT,
eye problems including glaucoma and cataracts, decreases in bone
mineral density, swelling of blood vessels (signs include a feeling of pins
and needles or numbness of arms or legs, flu like symptoms, rash, pain
and swelling of the sinuses), decrease in blood potassium and increase in
blood sugar levels.

If you are switching to SYMBICORT from an oral corticosteroid, follow
your health care provider’s instructions to avoid serious health risks when
you stop using oral corticosteroids. Common side effects include nose
and throat irritation, headache, upper respiratory tract infection, sore
throat, sinusitis, stomach discomfort, flu, back pain, nasal congestion,
vomiting, and thrush in the mouth and throat.

Approved Uses for SYMBICORT for Asthma

SYMBICORT is a medicine for the treatment of asthma for people 12 years
and older whose doctor has determined that their asthma is not well
controlled with a long term asthma control medicine such as an inhaled
corticosteroid or whose asthma is severe enough to begin treatment with
SYMBICORT. SYMBICORT is not a treatment for sudden asthma symptoms.

Please see Important Product Information on adjacent page and
discuss with your doctor.

You are encouraged to report negative side effects of
prescription drugs to the FDA. Visit www.fda.gowmedwatch
or call 1-800-FDA-1088.

REE

prescription offer

FREE PRESCRIPTION OFFER call 1-800-687-3755 or visit MySymbicort.com j

E * Subject to eligibility rules. Restrictions apply.

For more information, call 1-866-SYMBICORT
or go to MySymbicort.com
If you're without prescription coverage and can’t afford

your medication, AstraZeneca may be able to help. For
more information, please visit www.astrazeneca-us.com

=

(Symbicorf

(budesonide/formoterol fumarate dihydrate)
Inhalation Aerosol i

AstraZeneca




IMPORTANT INFORMATION ABOUT SYMBICORT

Please read this summary carefully and then ask
your doctor about SYMBICORT.

No advertisement can provide all the information needed to
determine if a drug is right for you or take the place of careful
discussions with your health care provider. Only your health

care provider has the training to weigh the risks and benefits of a
prescription drug.

WHAT IS THE MOST IMPORTANT INFORMATION
1 SHOULD KNOW ABOUT SYMBICORT?

People with asthma who take long-acting beta,-agonist

(LABA) medicines, such as formoterol (one of the medicines

in SYMBICORT), have an increased risk of death from asthma

problems, Itis not known whether budesonide, the other medicine

in SYMBICORT, reduces the risk of death from asthma problems

seen with formoterol.

SYMBICORT should be used only if your health care provider

decides that your asthma is not well controlled with a long-term

asthma control medicine, such as an inhaled corticosteroid, or that

your asthma is severe enough to begin treatment with SYMBICORT.

Talk with your health care provider about this risk and the benefits of treating

your asthma with SYMBICORT,

If you are taking SYMBICORT, see your health care provider if your asthma

does notimprove or gets worse. It is important that your health care provider

assess your asthma control on a regular basis. Your doctor will decide if it

is possible for you to stop taking SYMBICORT and start taking a long-term

asthma control medicine without loss of asthma confrol.

Get emergency medical care if:

= breathing problems worsen quickly, and

® you use your rescue inhaler medicine, but it does not relieve your
breathing problems.

Children and adolescents who take LABA medicines may be at increased

risk of heing hospitalized for asthma problems.

WHAT 1S SYMBICORT?

SYMBICORT is an inhaled prescription medicine used for asthma and
chronic obstructive pulmonary disease (COPD). It contains two medicines:
= Budesonide {the same medicine found in Pulmicort Flexhaler™,

an inhaled corticosteroid). Inhaled corticosteroids help to decrease
inflammation in the lungs. Inflammation in the lungs can lead to asthma
symptoms

Formoterol (the same medicine found in Foradil® Aerolizer®). LABA
medicines are used in patients with COPD and asthma to help the
muscles in the airways of your lungs stay relaxed to prevent asthma
symptoms, such as wheezing and shoriness of breath. These symptoms
can happen when the muscles in the ainways tighten. This makes it
hard to breathe, which, in severe cases, can cause breathing to stop
completely if not treated right away

SYMBICORT is used for asthma and chronic obstructive pulmonary
disease as follows:

Asthma

SYMBICORT is Used to control symptoms of asthma and prevent symptoms
such as wheezing in adults and children ages 12 and older.

Chronic Obstructive Pulmonary Disease

COPD is a chronic lung disease that includes chronic bronchitis,
emphysema, or both, SYMBICORT 160/4.5 meg is used long term, two
times each day, to help improve lung function for batter breathing in adults
with COPD.,

WHO SHOULD NOT USE SYMBICORT?

Do not uge SYMBICORT to treat sudden severe symptoms of asthma or
COPD or if you are allergic to any of the ingredients in SYMBICORT.

Visit www.MySymbicort.com
Or, call 1-866-SYMBICORT

WHAT SHOULD I TELL MY HEALTH CARE

PROVIDER BEFORE USING SYMBICORT?

Tell your health care provider about all of your health conditions,

including If you:

= have heart problems

= have high blood pressure

® have seizures

® have thyroid problems

= have diabetes

= have liver problems

= have osteoporosis

® have an immune system problem

= have eye problems such as increased pressure in the eye,
glaucoma, or cataracts

= are allergic to any medicines

= are exposed to chicken pox or measles

= are pregnant or planning to become pregnant. [t is not known
if SYMBICORT may harm your unbom baby

= are hreast-feeding. Budesonide, one of the active ingredients
in SYMBICORT, passes into breast milk. You and your health care
provider should decide if you will take SYMBICORT while
breast-feeding

Tell your health care provider about all the medicines you take including

prescription and nonprescription medicines, vitaming, and herbal

supplements. SYMBICORT and certain other medicines may interact

with each other and can cause serious side effects, Know all the

medicines you take, Keep a list and show it fo your health care provider

and pharmacist each time you get a new medicine.

HOW DO | USE SYMBICORT?

Do nat use SYMBICORT unless your health care provider has taught

you and you understand everything. Ask your health care provider or

pharmacist if you have any questions.

Use SYMBICORT exactly as prescribed. Do not use SYMBICORT

more often than prescribed. SYMBICORT comes in two strengths for

asthma: 80/4.5 meg and 160/4.5 meg. Your health care provider will

prescribe the strength that is best for you. SYMBICORT 160/4.5 meg

is the approved dosage for COPD.

= SYMBICORT should be taken every day as 2 puffs in the morning
and 2 puffs in the evening.

Rinse your mouth with water and spit the water out after each dose
(2 puffs) of SYMBICORT. This will help lessen the chance of getting
a fungus infection (thrush) in the mouth and throat,

Do not spray SYMBICORT in your eyes. If you accidentally get
SYMBICORT in your eyes, rinse your eyes with water. If redness or
irritation persists, call your health care provider.

Do not change or stop any medicines used to control or treat your
breathing prablems. Your health care provider will change your
medicines as neaded

While you are using SYMBICORT 2 times each day, do not
use other medicines that contain a long-acting beta,-agonist
(LABA) for any reason. Ask your health care provider or

pharmacist if any of your other medicines are LABA medicines.

SYMBICORT does not relieve sudden symptoms. Always have a
rescue innaler medicine with you to treat sudden symptoms, If you
do not have a rescue inhaler, call your health care provider to have
one prescribed for you.

Call your health care provider or get medical care right away if:

= your breathing problems worsen with SYMBICORT

= you need to use your rescug inhaler medicine more often than usual

® your rescue inhaler does not work as well for you at relieving symptoms

= you need to use 4 or more inhalations of your rescue inhaler medicine for
2 or more days in a row

= you use one whole canister of your rescue inhaler medicine in & weeks' time

= your peak flow meter results decrease. Your health care provider will tell you
the numbers that are right for you

= your symptoms do not improve after using SYMBICORT regularly for 1 week

WHAT MEDICATIONS SHOULD I NOT TAKE

WHEN USING SYMBICORT?

While you are using SYMBICORT, do not use other medicines that contain a

long-acting beta,-agonist (LABA) for any reason, such as:

® Serevent® Diskus® (salmeterol xinafoate inhalation powder)

= Advalr Diskus® or Advair® HFA (fluticasone propionate and salmeterol)

= Formoterol-containing products such as Foradil Aerolizer, Brovana®, or
Perforomist®

WHAT ARE THE POSSIBLE SIDE EFFECTS

WITH SYMBICORT?

SYMBICORT can cause serious side effects.

= |ncreased risk of pneumonia and other lower respiratory tract infections if
you have COPD. Call your health care provider if you nofice any of these
symptoms: increase in mucus production, change in mucus colr, fever,
chills, increased cough, increased breathing problems

Serious allergic reactions including rash; hives; swelling of the face,
mouth and tongue; and breathing problems. Gall your health care
provider or get emergency care if you get any of these symptoms
Immune system effects and a higher chance for infections

Adrenal insufficiency-a condition in which the adrenal glands do not
make enough steroid hormanes

Cardiovascular and central nervous systam effects of LABAs, such as
chest pain, increased blood pressure, fast or irregular heartbeat, tremor,
O Neniousness

Increased wheezing right after taking SYMBICORT

Eye problems, including glaucoma and cataracts. You should have ragular
eye exams while using SYMBICORT

Osteoporosis. People at risk for Increased bone loss may have a greater
risk with SYMBICORT

= Slowed growth in children, As a result, growth should be carefully monitored
= Swelling of your blood vessels. This can happen in people with asthma
= Decreases in blood potassium levels and increases in blood sugar levels

WHAT ARE COMMON SIDE EFFECTS OF SYMBICORT?
Patients with Asthma

Sore throat, headache, upper respiratory tract infection, thrush in the mouth
and throat

Patients with COPD

Thrush in the mouth and throat

These are not all the side effects with SYMBICORT. Ask your health care
provider or pharmacist for more information.

NOTE: This summary provides important information about SYMBICORT,
For more information, please ask your doctor or health care provider.
SYMBICORT is a registered trademark of the AstraZeneca group of companies.
Other brands mentioned are trademarks of their respective owners and are not
trademarks of the AstraZeneca group of companies. The makers of these brands
are not affiliated with and do not endorse AstraZeneca or its products

@ 2010 AstraZeneca LP. All rights reserved.

Manufactured for: AstraZeneca LP, Wilmington, DE 19850

By: AstraZeneca AB, Dunkerque, France Product of France
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organic cultured
pearls

YOUR FREE PEARLS ARE HERE

EXPERIENCE THE LUXURY OF MITSUKO ORGANIC CULTURED
PEARLS REGULARLY $299, GET THEM TODAY FOR FREE*

e owe you an apology. This exclusive "

deal is guaranteed to ruin every jewelry
purchase you make from now on. Once you re-
alize that it’s possible to own a genuine cultured
pearl necklace for FREE, other luxury brands
are bound to disappoint. They can't handle
FREE jewelry. They can’t even afford to try. But
you can. And that’s all that matters to us.

We're offering our Mitsuko Organic Cultured
Pearl Necklace online for $299. But if you'd like
it for near NOTHING (you pay only the $19.95
shipping & processing—see details below) all you
need to do is call 1-800-859-1542.

It's okay to be skeptical. You have every right
to be. Why would any company give away a

By implanting a nucleus
inside the oyster, farmers
stimulate the natural

creation of a pearl. Each

Mitsuko cultured pearl is

harvested, polished and
strung by hand.

pearl necklace? Good question. We believe that once you
try us, you'll be back for more. But maybe a better question
is why other luxury jewelers don't think twice about offering
cultured pearls for hundreds—even thousands—more. I'm
sure they have their reasons. But you don't have to fall for
them. Not anymore. Call today for your FREE Mitsuko
Organic Cultured Pearl Necklace and you'll realize that

luxury doesn't have to cost a fortune.

Stauere

14101 Southcross Drive W.,

’ ACCREDITED

Call now while our supplies last...

AER 1.800-859-1542

Mitsuko Organic Cultured Pearls—Exclusively
from Stauer. Every necklace is the product of
generations of expertise. From natural genesis to
final selection, imported Mitsuko organic cul-
tured pearls are held to the highest standard. This
continous, 26" strand showcases a collection of
6%:-7mm white cultured pearls. Each necklace is
hand-strung and double-knotted to keep every
precious pearl secure.

This exclusive FREE offer can’t last forever.
Unfortunately, we are only able to make a limited
number of these necklaces available to the public
for free. Don't let this incredible opportunity pass
you by! To ensure that you receive your FREE
Mitsuko Organic Cultured Pearl Necklace,
please call today. Your idea of luxury will never
be the same!

Mitsuko Cultured Pearl Necklace
Regularly-$299*

Yours FREE”

*Pay only $19.95 shipping & processing

* This offer is valid in the United States (and
Puerto Rico) except in TX, FL, CO, OK, RI,
NH, WV and ID. These state residents will be
charged one cent ($.01) + shipping & pro-

Dept. MFP147-01
Burnsville, Minnesota 55337 Www.stauer.com

Promotional Code MFP147-01

Please mention this code when you call.

cessing for the item. Void where prohibited
or restricted by law. Offer subject to state and
local regulations. Not valid with any other

T Free is for Call-In Customers only versus the
original Staver.com price.

Smart Luxuries—Surprising Prices™

offers and only while supplies last. This offer
is limited to one item per shipping address.
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Send in the Aquamarines

Claim your share of the legendary “sailor’s gem” that was

once considered more valuable than diamonds or gold!

hen the sun turns up the heat, you need
a necklace that will make a splash. Ever
since ancient times, sailors have sworn by aqua-
marine for protection on the open water.
We guarantee it to turn heads, by land
| or by sea. And today you don’t have
to leave shore to reap the benefits
of this legendary blue gem,
|| because your ship has
" come in. Today, you
can wear this spectacular 300-carat Maré

Agquamarine Necklace for only $99! 3 =
A legend among luxury jewelers. Named *‘Q,H

for the Latin words for “water of the sea,”
aquamarine shines with all the colors of
the ocean. Each bead is like a droplet
of the sea frozen in space and time.
Walk into the most exclusive retail
jewelers and you'll find aquamarine

in a place of honor. Fifth Avenue
thinks nothing of offering a strand of
aquamarine “pebbles” for nearly -~
$12,000. But with a color this cap- k. é
tivating, you deserve more than a '
dollop. That’s why we collected the
bluest stones from three continents,
polished them to perfection and
arranged them in this double-stranded,
300-carat masterpiece.

94% Less

than appraisal value!*

Yours for
only $99!

N
-
=

Your satisfaction is 100% guaranteed. Try the iR, e,
Maré Necklace for 30 days. If you don’ fall in love, " 4 _
send it back for a complete refund of your purchase price. e g
It’s that simple. But once your wear 300 carats of aquamrine, ‘
you'll find that there’s no better way to make a splash without
getting wet!
This is how you make a S.P[CLSE Necklace Independently Appraised at $1,590*
Maré Necklace (300 ctw) $F79- S
& .
Now Ouly $99 Save $80 TAURY® 1o e e .
Call now to take advantage of AcEiRgivn Bums"‘il;’ Dﬁln“;ﬁ:’fﬂ 55337
this fantastic offer. R PUSINESS REtE

1-888-373-0654

* For more information concerning the appraisal, visit
Promotional Code MAN286-06 bttp:/fwww.stauer.com/appraisedvalues.asp.

Please mention this code when you call.
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Shell Life

All vertebrate embryos
look similar, at least at the
start of gestation. After
about 16 days of develop-
ment, though, a turtle makes
some radical adjustments. Its
shoulder bones slide inside
its rib cage, making room for
the shell to grow. Then its
ribs move out and up, even-
tually fusing to help form the
back half of its shell, a part
of its exoskeleton called a
carapace. Turtles are among
the few vertebrates that
have an exoskeleton; in
many it's substantial enough
to make up about a third of
their body weight.

A genome sequencing
of the Chinese soft-shelled
turtle (left) and green sea
turtle, completed by biologist
Naoki Irie’s team, revealed
34 days what may make the shell
materialize. Part of the mech-
anism used to form limbs
gets co-opted to develop the
shell. Next Irie plans to look
into why turtle development
hasn’t created a shortcut in
the past 250 million years.
“Why don't they grow their
shoulders inside the rib cage
12 days 16 days 20 days 25 days from the beginning?” says Irie.
“They are taking a winding
path, evolutionarily speaking.
At about 16 days, turtle embryos begin to grow a shell. It's a mystery.” —Johnna Rizzo

I s g

Some mosquitoes may be immune to the repellent effects of DEET after the first exposure, London
entomologists found. = Archaeologists located the 1,200-year-old city of MAHENDRAPARVATA in the
Cambodian jungle using laser radar technology. * HIGH-GLYCEMIC FOODS like white bread and instant

oatmeal may be addictive, a U.S. study suggested. = Scientists showed that fat stored in the livers of
GREAT WHITE SHARKS helps retain energy, allowing them to swim continuously for 2,000 miles.

PHOTOS: NAOKI IRIE, UNIVERSITY OF TOKYO. GRAPHIC: ALVARO VALINO
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The Last Chase By Robert Draper
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Fleeing a violent, unpredictable
tornado that caught observers off
guard, a research truck carrying a
white radar unit races up an exit
ramp from I-40 east of El Reno. The
radar data showed multiple vortices
hidden within the monster funnel.

GENE D. RHODEN, WEATHERPIX
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Celebrated storm chaser and scientist

Tim Samaras pursued tornadoes with single-
minded passion. The quest to understand
what went on inside them and on the ground
under them took him far and wide and finally
one evening on a fateful visit to a muddy
Oklahoma farm road.

CARSTEN PETER; PHOTO TAKEN IN COLORADO IN AUGUST 2009
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A Shared Passion

Moved by the fierce beauty of a supercell,
Paul Samaras captures the scene on
video from the roof of the chase truck.
Carl Young (at center) and Tim Samaras
also document the storm, near King-
fisher, Oklahoma, in March 2012. The
team often drove 500 miles or more to

be in the right place at the right time.

CARSTEN PETER




Living the Dream

“Chasing was in his blood,” a friend
says of Young (right). “He was never
not in a good mood out there.”
Trained as a meteorologist, Young
had a knack for finding big storms.
Paul Samaras (far right), who was

a teenager when he joined his father
in the field, had grown over the
years into a talented photographer.

CARSTEN PETER (BOTH)
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tracking a weather system mile after mile, from
its seemingly innocuous and sunny genesis all the
way to its sudden descent from the sky, is a primal
experience, an axis where life and death conjoin.

“It’s an adrenaline rush,” storm chaser and
Army veteran Erik Fox confesses. “You can feel
the wind and the temperatures, hear the wind,
smell the moisture in the air. You can feel winds
coming out of the southeast at 25 to 40 miles
per hour at the surface, and then higher up it’s
70 miles per hour—and higher still, coming out
of the west, at over 100 miles per hour. You've
got that wind shear and 70-degree dew point in-
dicating high humidity. You can feel all of this,

and you know it’s gonna be a big day”
Though tornadoes are known to occur in
such disparate locales as India, Australia, and
the United Kingdom, they are fundamentally as
American as baseball. The country’s unique cli-
mate and topography produce more than a thou-
sand tornadoes annually, far more than anywhere
else. Nearly half of these occur in the Plains states
during the spring. The weather geeks descend
on Tornado Alley by the hundreds, arriving in
vehicles tricked out with radios, mounted lap-
tops, and cameras. Also accompanying them is
a hope that springs eternal. It is not the mod-
est aspiration to defy the 1-in-20 odds that a
chased supercell will ultimately drop a tornado.



Rather it is the yearning to behold the incom-
parable beast that will join the holy litany of Big
Ones, whose dates chasers lovingly recite like
the birthdays of their children. May 24, 1973: the
horrific tornado in Union City, Oklahoma, the
first storm to be widely measured. April 26,
1991: the so-called Plains Tornado Outbreak
that spawned 55 tornadoes and almost as many
documentaries. May 4, 2007: the tornado that all
but leveled Greensburg, Kansas. May 3, 1999: the
savage Bridge Creek-Moore, Oklahoma, storm,
about which atmospheric scientist and Doppler
on Wheels inventor Joshua Wurman would dryly
observe, “People who have experience in damage

surveys are greatly impressed with the amount of
damage that that particular tornado did.”
Damage. In addition to its pleasing aesthet-
ics—unpolluted skies, pastoral flatness, and fine,
agrarian color contrast—Tornado Alley has the
merciful feature of being sparsely populated.
Still, the reality is unavoidable: The storm chaser
who yearns for the sight of an epic tornado is
inadvertently rooting for devastation. Crops and
livestock are destroyed, farmhouses and barns
shredded. The infamous Bridge Creek-Moore
tornado left 36 dead; several of those who sur-
vived had been sprayed by flying dust and gravel
with such force that their skin appeared to have
been sandblasted. And on May 22, 2011, the EF5

(the highest possible Enhanced Fujita ranking)
multiple-vortex tornado that paid a deadly visit
to Joplin, Missouri, left in its horrific wake 158
fatalities and more than a thousand wounded.
The day after the Joplin tornado a supercell
struck the luckless Oklahoma town of EI Reno.
State medical examiner Eric Pfeifer had begun
his first day on the job when the ten casualties
were rolled into his office. “Though I'd seen fo-
rensic atlases and picture books,” he recalls, “until
you see firsthand what a tornado can do to the
human body, you don'’t realize how extremely
violent they are. The injuries are similar to those
that youd see in a high-speed motor vehicle

accident, but they’re much more numerous and
much more dramatic looking. Bodies can be bro-
ken apart to the extent of not being recognizable.
People are picked up by the wind and propelled
against trees and other objects. Things like trees,
nails, glass, and steel are torn loose and can act
as a cutting implement. Imagine a piece of sheet
metal coming off of a Quonset hut, traveling at
290 miles per hour. It becomes a Waring blender”

On June 24, 2003, proximity to violence made
Tim Samaras famous. Funded in part by the first
of 17 National Geographic grants that he would
receive over the course of his storm-chasing ca-
reer, Samaras dropped a red, conical, 45-pound

THE LAST CHASE 41







A Calculated Risk

“We're going to get a hit,” Tim Samaras
says, as his team rushes to place a
camera unit in the path of a tornado
near Manchester, South Dakota, in
2003. As the funnel passed directly over
another probe, instruments recorded
a 100-millibar drop in pressure—the
largest yet observed inside a twister.

CARSTEN PETER
















In Harm’s Way

Tornadoes have touched down in every state. But big ones happen

most regularly each spring in Tornado Alley, from Texas to the northern
Great Plains. Here warm, moist air from the Gulf of Mexico collides with
fast-moving cold, dry air from the Rockies, generating strong wind shear
and atmospheric instability—key elements of tornadic thunderstorms.

Warm, moist air rises until it hits

warm, dry air—the cap. If the moist
air becomes warmer than the cap,
it can punch through it explosively.

A
Up to — Heavlest air wants to sink.
45,000
feet
The “cap” between air
6000 masses temporarily prevents
— thunderstorm formation.
3,000 ~pam

Less dense air wants to rise.

HOW A TORNADO FORMS
‘ WIND SHEAR Fast-moving winds ' UPDRAFT Warmed by the sun, STORM The stronger of two
~roll air below into a horizontal buoyant air near the ground begins vortices created by the updraft
vortex—a spinning tube—above to lift a section of the horizontal becomes the heart of a thun-
opposing surface winds. vortex into a vertical position. derstorm. The other one dies.
- EL RENO TIME LINE, May 31, 2013 : - . =
Forecasters note extreme atmo- The National Weather Service issues a The El Reno thunderstorm forms in
spheric instability in Oklahoma. tornado watch for El Reno at 3:30 p.m. under an hour, faster than most.

-
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@ SUPERCELL Upper-level winds tilt the rotating

~ updraft, called a mesocyclone. This allows the
storm to keep growing, as warm air is sucked
into the storm away from the cool downdraft.

At 5:26 p.m. a tornado warning is issued. At 6:03
a funnel touches down southwest of El Reno.

Overshooting top

5* Upper-level winds and- T 3
direction of storm

Mesocyclone

- of supercells
- (rotating
thunderstorms)
- produce
" tornadoes.

Wall cloud
2 to 3 miles wide

Precipitation
TORNADO

#

Where twisters strike
Tornadoes 1950-2013,
rated 1 to 5 on the
Enhanced Fujita (EF) scale*

—— Single tornado track

Tornado occurrence
[ ]
Low High

The El Reno tornado formed
chaotically, with dozens of
small vortices that combined at
times to form one large one. The

| vortices developed on different

‘scales, some as narrow as cars,
others wider than a football field.
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The team’s white Chevrolet Cobalt passes the intersection with Highway 81,
__a potential escape route from the twister.  oanrosiNsON, RIVAL IMAGING




Shrouded in rain and debris, the main vortex (at left) veers toward Reuter
Road and the Cobalt’s headlights. DAN ROBINSON, RIVAL IMAGING

GENE E. MOORE




THE TORNADO

6:03.49 PM.

The twister is unusually wide from
the second it touches down—a half
mile across. Multiple vortices appear
and disappear, confusing chasers as
the tornado moves south-southeast.

6:09

Rain wraps around the tornado,
hiding it. Accelerating to 40 to 50
miles an hour, the storm turns east,
forming subvortices around the main
funnel; some last only seconds.

TWISTEX Team

Chase Route

Collision Cours

i
|

Tornado travel speed

10 20 30 40 50

6:15

Just missing El Reno’s airport, the
tornado pauses, possibly looping
in its track, then reorganizes into
a single large vortex that rapidly
expands and surges eastward.

Fatality*

+ +

Other

On May 31 Tim Samaras and team drove into the path of a powerful,
erratic storm near El Reno, Oklahoma. It rapidly doubled in size.

TIM SAMARAS

6:04.306m

From the shoulder of a farm road
southwest of El Reno, Tim Samaras
and his TWISTEX team watch the
tornado forming. “This is gonna be
a monster wedge,” he says.

*The parent storm was responsible for
22 deaths; 8 are shown on this map.

o2

Racing to catch up with the fast-
moving twister, the team navigates
around the airport. But rain
obscures their view. “Turn to the
north,” Samaras tells Carl Young.

TWISTEX
(Miles per hour) team
s 1 Mile n
JENSEN RD. w
.‘. .'4' m
| ;
| Tornado “ =
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! Extent of L %
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Tornado =
T

6:16

Once on Reuter Road, the team
races east, looking for a chance to
deploy instrument probes. But they
have trouble getting ahead of the
tornado on the slippery road.

**Generalized tornado track: From start to 6:18 p.m. and 6:26 to end, data collected by the
Advanced Radar Research Center of the University of Oklahoma’s RaXpol instrument. From
6:18 to 6:26, data provided by the Center for Severe Weather Research’s Doppler on Wheels.



6:19 6:23 6:27

As it crosses Highway 81, the The rain parts, revealing the main Steered by the rotating parent
twister veers to the northeast, still vortex. A few minutes later, wind storm, the twister makes a loop
expanding. Surface winds feeding speeds approach 300 miles an north of I-40 and heads east. Having
the storm uproot trees well hour as the tornado’s diameter spent 40 minutes on the ground,
beyond the base of the funnel. maxes out. it finally dissipates at 6:43 p.m.
El Reno Conoco
: ristation

" OKC West To Oklahoma City

Livestock 20 mi (32 km)
2=

= \ Market —/J i g
_Tornado

" dissipates

Between 6:24 and 6:26
p-m. the tornado was

at its widest: 2.6 miles,
with winds approaching
300 miles an hour.

/ Headwinds of at least
I 70 miles an hour slow
the team’s flight.

U.S. HWY. 81

Rain

Heavy rain on the

storm’s north flank
blocks the team’s view Parent

of the tornado. tornado |
y path

: 2 = Destroyed
Impact site: ) vehicle and
Carl Young and . Tim Samaras

‘ o Subvortex
---------- 1 G| o e carried TwisTex [ "ocovered here
recovered here .

_________________________________ . & vehicle nearly y |
................ 700 yards

Union City Oyards 200
' =]
Om 200

6:19.28 6:22.18 0:23:32
The team pauses briefly at the Aware of their perilous situation, As radar imagery later shows, one
Highway 81 intersection, empty Samaras urges Young to keep of several violent subvortices swings
of traffic because of closures. moving. A driver just ahead of them around the main vortex and collides
The tornado suddenly speeds on the road is the last to see them with the team’s car, flinging it east
up. “What a beast,” Young says. before they disappear in the storm. into a field just past Radio Road.

MARTIN GAMACHE, NGM STAFF

SOURCES: ERIK FOX; GABE GARFIELD, NATIONAL WEATHER SERVICE AND COOPERATIVE INSTITUTE FOR MESOSCALE METEOROLOGICAL
STUDIES; TIM MARSHALL, HAAG GLOBAL; DAN ROBINSON, STORM HIGHWAY; JOSHUA WURMAN, CENTER FOR SEVERE WEATHER RESEARCH
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After the Storm

Tim Samaras’s laptop computer
was recovered from a creek (right).
A search for items was conducted
in the days following his death.

A makeshift memorial (far right)
on Reuter Road honors the three
chasers and TWISTEX, the research
group Tim Samaras led.

RICHARD BARNES (BOTH)
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Samaras says loudly as Highway 81 comes into
view. “If there’s any chance to deploy, we've gotta
go east and drive south, and deploy our instru-
ments when the tornado’s due west. That’s our
only chance”

As they slow down near the intersection, the
black wedge fills their line of vision to the south.
“Wow;” murmurs Young. “What a beast”

But no one in the car can tell how big the
beast beneath the dark rain cloud really is.
They can't see the tornado, which is uprooting
telephone poles, slamming one of them into a
pickup truck that contains two amateur storm
chasers—and then hoisting the truck and its

passengers into the air, flinging them 300 yards,
sucking off their boots before hurling them life-
less to the ground. They can’t see the tornado
sling hail clear through the windows of a second
car and strip it clean of its engine while rolling
the vehicle for 15 to 20 seconds. They see only
the dark, blurry implication of violence.
Highway 81 is uncluttered. In fact, it’s closed
to southbound traffic. Northbound lies their
immediate escape route. By now virtually all
the other storm chasers have elected to flee El
Reno’s environs. Samaras and his team could do
the same. They've done the same many times
in the past. But there are other factors to con-
sider. The road is drivable. The tornado is epic.



They are near its path. It's understood: The
TWISTEX team will deploy their probes.

“There you go,” says Samaras approvingly
as Young eases the Cobalt across the highway
and continues along the gravelly road. Antici-
pating rough road conditions, Young has laid
his camera on the floorboard. But he says with
measured optimism, “All right, so this is dry out
here. Hasn't been impacted by any rain”

“This thing is moving 30 to 40 miles an
hour to the east,” Samaras mutters. He’s clearly
puzzled. The sky to the south is a swirling gray
cauldron. The wedge and the rain wrapping have
effectively blocked the tornado from view. “Ah,

I see it,” he declares. Then, annoyed: “Arrgh.
Maybe I don’t. Sorry—just a bunch of rain here”

What he sees, when he does at last see it, is
something that Tim Samaras has never seen
before and will never see again. It is the sight
that has sent experienced storm chasers at saf-
er distances scurrying. The tornado suddenly
bends its path to the left—the sign, ordinarily,
of a dissipating vortex, except in this case the
tornado grows.

In the span of a minute it swells grotesquely,
from less than a mile in diameter to two and
a half times that size—larger than any other
on record. Around the mother tornado—
which has suddenly begun to move at 40 to

50 miles an hour, with internal wind speeds
four times that—four or five subvortices whirl
up and down with wind speeds approaching
300 miles an hour. The storm turns hard and
with unrelenting velocity charges north up Al-
fadale Road, chewing up everything in its path,
bound for Reuter Road, the street where it first
touched down.

As the Cobalt approaches the intersection of
Reuter and Alfadale, Tim Samaras stares out the
passenger window toward the south. When he
sees what he sees, his voice is both calm and ur-
gent. “In fact, uh, keep going,” he says. “This is
a very bad spot”

The tape clicks off at 6:20 p.m., three minutes
before the storm and its chasers meet.

Less than an hour later, at 7:06 that Friday
evening, a sergeant with the Canadian County
sherift’s office who had just paid a visit to his
newly destroyed farm was cruising along Reu-
ter Road when he saw a crushed vehicle sitting
in a canola field north of the road. But because
the sky was still spewing rain and hail, the field
was too mushy for him to cross. He came back
later that evening and made it to the driver’s
side of the car. There was no one in that seat.
Then he saw the passenger. The sergeant got on
his radio and advised that a corpse would need
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- Awesome Force

ﬁmisa m&meﬁ. ﬁm :
Kingfisher storm to contemplate , the
power of the atmosphere.

CARSTEN PETER













Its flippers spread like wings,

a hawksbill sea turtle flies past
batfish and barracuda. Submerged
peaks attract many species from
the open ocean and make Kimbe
Bay a haven of biodiversity.
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Animals that look like plants, feather
star crinoids sweep plankton from
Kimbe'’s waters. With 900 species of
reef fish, the bay literally pulses with
life—a movable feast for predators
like these barracuda.
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By Cathy Newman  Photographs by David Doubilet

HERE IS A KINGDOM of coral
in the principality of the Pa-
cific Ocean called Kimbe Bay.
“It is a world,” says photogra-
pher David Doubilet, “more
alien than the edges of space”
Unlike cold space, it lives and
breathes, and in its universe are galaxies of fish
and coral formations as spectacular as the burst
of a supernova. The bay, shaped like the cup of a
chalice, sits on the coast of New Britain, Papua
New Guinea. An uneasy geology—the region
straddles two colliding plates—has produced a
landscape of volcanoes (three of them active); a
narrow coastal shelf that falls off, as if at the end
of the world, into an abyss a mile and a quarter
deep; and underwater mountains crowned, over
the course of millennia, by reefs.

Seventeen years ago Doubilet spent eight
days at Kimbe for a story, and the experience—
though to call it an enchantment would be closer
to fact—provoked a longing to return. It was
an obsession born of a memory of a submerged
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paradise with silver schools of fish, meadows
of red sea whips, and water with the clarity of
crystal. Was paradise intact? he wondered.

“Some reefs,” he says, “are kinetic, like an ab-
stract by Jackson Pollock.” Kimbe—Doubilet’s
memory reef—is languid, “like an Impression-
ist painting, a Monet.” To tally the marine life
that sways, swims, or crawls in those currents
is to witness diversity in bloom. The accounting
includes 536 types of coral (more than half the
world’s species) and about 900 species of reef fish.
Marvels small (the pygmy seahorse, so tiny it can
fit on a pinkie fingernail) and large (the sperm
whale) share its waters.

A list is one thing. To explain this diversity is
another. There is no simple explanation. It is a
congruence of geography, ocean currents, tem-
perature, and the vagaries of evolution.

What can be said simply is that the reef re-
mains as vibrant today as it was 17 years ago,
unlike so many others in the world, because it is
so remote. It does not contend with the popula-
tion pressure of, say, reefs off Asia. There is no



1N CORAL TRIANGLE
VASTA

{ VAT PHIL[PPINES
PAPUA

Kimbe Island

P
\f‘ (

1) ,n&,r'_,

commercial fishing. It also thrives because it is
so well cared for. Among its advocates are the
Nature Conservancy, which has designed a plan
for 14 marine protected areas in the bay, with
support from a locally based conservation and
education organization called Mahonia Na Dari
(Guardian of the Sea in native parlance), along
with the Papua New Guinea Centre for Locally
Managed Areas, which helps communities man-
age and protect their resources.

If one wants to see what a healthy reef looks
like, Kimbe is it, says Geoffrey Jones, professor
of marine biology at James Cook University in
Townsville, Australia, who has studied it for
16 years. Its uniqueness includes an unusual
abundance of gobies, small fish that are extreme
habitat specialists. Some spend their entire lives
in a single type of coral in a single location.
“Should that particular coral disappear;” he says,
“the fish would vanish too.”

For now, fish and coral are there. Note the
qualifier, “for now” Reefs, it must be said again
and again, are perishable. They are vulnerable

- MALAY NEW AREA
GUINEA ENLARGED
iNDONESIA New Britain
— (PN.G.)
iy
TIMOR- LOMON
LESTE ISLANDS
AUSTRALIA
y /‘_\-1 Heusner
Buludava {_ Y
: i A Photograph at left

Treasured Waters

Embracing some 3,800 square miles

along the coast of Papua New Guinea’s
New Britain Island, Kimbe Bay is part of the
Coral Triangle, which is home to 76 percent
of the world’s coral species. Conservation
groups have identified 14 areas with
potential for marine sanctuaries.
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to ocean acidification, overfishing, runoff from
agriculture, and most of all, global warming,
which provokes a biological chain of events that
ends in coral bleaching to a skeletal white.

Memory beguiles us; we hope all will be as
perfect as imagined. Reality intrudes. “We ar-
rived during one of the worst monsoons in
several decades,” Doubilet said of his return.
Climate change disrupts weather patterns across
the globe; at Kimbe Bay the monsoon season
intruded into a month that is habitually clear
and crisp. Torrential rain brought runoft that
clouded the inner waters, forcing him to focus
on reefs farther from shore.

Even so, Kimbe Bay endures. The silver fish,
the brilliant coral, the crimson sea whips that
haunted Doubilet 17 years ago are still there. For
now. More than half of Papua New Guinea’s reefs
are threatened. Reefs are fragile—as fragile and
haunting as remembered dreams. [

Cathy Newman is an editor at large. David Doubilet
saw his first coral reef, in the Bahamas, at age 12.
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Locally managed







A garden of delicate coral is sheltered
o stort the lee of a nearby




A 60-foot-tall tower of barracuda rises
past photographer Doubilet’s wife
and collaborator, marine biologist
Jennifer Hayes. Many of Kimbe's coral
pinnacles host a resident school of
barracuda—a sign of a robust reef.









Sharp bellied and nearly flat,
razorfish swim in perfect formation
as they rush for cover among the
branches of a red sea whip. Says
Doubilet: “It’s gratifying to see that
\ wonders still abound in Kimbe Bay.”







In 1983 Ronald Reagan expanded
America’s sovereign rights over
the natural resources within

200 nautical miles of its coasts.
This region—roughly the size

of the continental United States—
has not been fully explored.




Offshore frontier
Complicated maritime bound-
aries, competing territorial
claims, and a wealth of natural
resources have led to a rush
to explore the world’s oceans.

@ Indian Ocean China and India
have increased naval activity
in the region, contesting
shipping lanes and potential
mineral resources.

Part of the Philippine Sea
lies outside any country’s
exclusive economic Zone, so
many of the area’s fisheries
are open to exploitation.

Disputed areas

Australia is the third largest
exporter of liquefied natural
gas, producing more than

43 trillion cubic feet of the fuel,
with more to come from the
fields off the northwest coast.

@ South China Sea China,
Vietnam, and the Philip-
pines are at odds over
claims to fisheries and
rich oil reserves.

The Clarion-Clipperton

rare earth elements.
Some countries are
[ funding prospecting in,
y the area.

Hydrothermal vents off the coast
of Papua New Guinea are rich

in copper, zing, gold, and silver.
They also reveal much about
geoclogy, marine chemistry, and
possibly the origins of life.

@ Arctic Russia, the US,, (4]
Canada, Norway, and Denmark
all hope to claim portions of
this territory and its potentially
vast oil and gas resources.

Zone contains abundant : « %

-
«

North Atlantic Iceland and
the U.K. have clashed in the
past over fishing rights. Now
the countries accuse each
other of overfishing.
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@ South Atlantic Oil fields that
could be worth billions of
dollars surround the Falkland
Islands. The U.K. holds sover-
eignty, but Argentina objects.

THE NEW AGE OF  EXPLORATION

Expanded Boundaries
and Hidden Treasures

The United Nations Convention on the Law of the Sea grants all coastal
countries sovereign rights to the areas extending 200 nautical miles be-
yond their coasts, known as the exclusive economic zone (EEZ). These
watery properties contain abundant natural resources: large oil and gas
reserves, valuable minerals, and teeming fisheries. So does the seabed
beyond, where countries can make additional claims if they can prove
that the continental shelf stretches past the underwater border of their
EEZs and meets other criteria set by the convention. Robert Ballard’s Ex-
ploration Vessel Nautilus and the National Oceanic and Atmospheric Ad-
ministration’s Okeanos Explorer are in the midst of a long-term program
to discover what riches lie within Americas EEZ—and perhaps beyond.

~—— Exclusive economic zone boundary
(200 nautical miles from shore)

- Extended continental shelf claims
submitted to the United Nations

Critical mineral areas Minerals that are
rare in the United States but important to
the economy and national defense can be
found under the ocean in crusts and nod-
ules, which are formed by the accumulation
of metals from seawater on rock (crusts)
or in mud (nodules).

CRUST ZONES

Pacific prime crust zone: highest concen-
trations of cobalt and nickel (thicker crust)

Cobalt, nickel, manganese, tellurium,
platinum, and other rare metals, including
rare earth elements

NODULE ZONES

& Clarion-Clipperton Zone: highest
¥ concentration of copper and nickel

Nickel, copper, manganese, lithium,
molybdenum, and rare earth elements

0il and gas fields with the
equivalent of maore than
500 million barrels of oil

Active hydrothermal vents
with signs of massive
sulfide deposits, which
might include zinc, cop-
per, gold, and silver

Protected areas where
natural resource use is
limited, marine species
and habitats are closely
monitored, or a nature
preserve has been
established

Fisheries where the
annual catch is greater
than 500 metric tons
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BY ROBERT D. BALLARD

America has had two great ages of exploration. The one that every schoolchild

learns about began in 1804, when Thomas Jefterson sent Meriwether Lewis and

William Clark on their epic journey across North America. The other one is just

beginning. During this new age of exploration we will go farther than Lewis and

Clark and learn the secrets of territories beyond even Jeffersons wildest imagina-

tion. Yet it seems safe to say that most Americans dont know anything about it.

LARGEST UNDERWATER HOLDINGS
These six countries maintain sovereign
rights over more marine area than other
nations, due to their lengthy coastlines
or empire-building pasts—or both, in the
case of the United States.

P
wp

1. UNITED STATES
4,690,000 sq mi

2. FRANCE
3,930,000 sqg mi

Few realize that the single largest addition
to the American domain came on March 10,
1983, when President Ronald Reagan, with the
stroke of a pen, expanded the country’s sover-
eign rights 200 nautical miles from its shores
“for the purpose of exploring, exploiting, con-
serving, and managing natural resources.” By
establishing an exclusive economic zone (EEZ),
Reagan roughly doubled the area within Unit-
ed States boundaries, as Jefferson had with the
Louisiana Purchase.

Other countries have increased their juris-
diction over natural resources through EEZs
and are eager to add more. Under the 1982 UN
Convention on the Law of the Sea, which the
United States has not joined, countries can claim
sovereign rights over a larger region if they can
prove that the continental shelf—the submerged
portion of a continent—extends beyond their
EEZ and meets certain other conditions. The
United States potentially has one of the largest
continental shelves in the world.

A lot is at stake. Just like the land that Lewis
and Clark explored, the ocean floor contains
natural resources, many of them untapped. Vast
oil and gas deposits lie under the waves. So do
hydrothermal vents, where copper, lead, silver,
zing, and gold have been accumulating for hun-
dreds of millions of years. By some estimates
there are more than 100,000 seamounts con-
taining minerals critical for national defense.

That’s not all that lies beneath. These watery

Society Grant This research project was funded in
part by your National Geographic membership.




zones encompass fisheries that nations rely on
for sustenance, shipwrecks that may reveal lost
chapters of history, and habitats that need to be
preserved as marine sanctuaries.

Most of the U.S. EEZ hasn’t been explored.
In 1803, with the territory from the Louisiana
Purchase newly in hand, Jefferson instructed
expedition leader Lewis to “take observations
on...the soil & face of the country, its growth
& vegetable productions...the mineral produc-
tions of every kind...volcanic appearances [and]
climate as characterized by the thermometer.

Reagan did not follow Jefferson’s example. To
this day we have better maps of Venus, Mars,
and the far side of the moon than we do of much
of underwater America.

But now it’s time for a new epic journey. Last
June the United States’ only dedicated ships of
exploration launched a joint, concentrated effort
to find out what lies within the country’s EEZ.
The National Oceanic and Atmospheric Admin-
istration’s Okeanos Explorer mapped some of the
New England Seamount chain near Rhode Is-
land, among other places, while my vessel—the
Ocean Exploration Trust’s Nautilus—mapped
portions of the Gulf of Mexico and the Carib-
bean. Both ships use multibeam sonars mounted
on their hulls, which enable the creation of maps
in three dimensions.

Lewis and Clark traveled for more than two
years and had to wait until their return home
to share their discoveries with an expectant na-
tion. Although the ocean depths plumbed by
these modern expeditions are more remote
than the land Lewis and Clark charted, we are
in constant communication with oceanogra-
phers and other experts on shore. The moment
a discovery is made, scientists can step aboard
either of the two ships virtually, take over
operations, and share findings in real time with
a plugged-in world. This is a voyage of discovery
everyone can make. [I

Robert D. Ballard is an explorer-in-residence for

the Society. He discovered the Titanic, the Bismarck,
the Yorktown, PT-109, many ancient shipwrecks,
hydrothermal vents, and black smokers.
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3. AUSTRALIA
3,500,000 sg mi

4. RUSSIA
2,970,000 sg mi

5. UNITED KINGDOM
2,620,000 sg mi

6. NEW ZEALAND
2,590,000 sg mi
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In Kanos Sabon Gari district, where most of the city’s Christians

live, fear of attack is constant. On Sundays police park water-
cannon trucks outside churches to protect worshippers. .. {7
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BY JAMES VERINI
PHOTOGRAPHS BY ED KASHI

HE TICKET TAKER, who worked at
Kano’s bus station, had his back
to the blast. Before he heard it, it
knocked him to the ground, and
flame licked his head. He lay face-
down, dazed, his ears ringing, blood
streaming from a shrapnel wound in his leg, but
still he knew instinctively what had happened:
There was a bomb in the car.

The driver of the Volkswagen had acted
strangely. After pulling into the dirt lot of the
station, he and the man in the passenger seat
had been approached by touts—ticket salesmen
who compete for fares—and had told them, “We
don’t know where we’re going.” But when the
ticket taker went up to the car, the driver said,
“We already bought tickets” Not thinking much
of it, the ticket taker walked away.

And then—boom.

As his ears stopped ringing, the screaming
grew louder. He got up, and through the thick-
ening black smoke he saw people staggering
away from the buses. Burning bodies hung
from what had been their windows. Moments
before, they had been sleek, new 60-seaters wait-
ing to head to points south. Now they were a
pyre, like some awful ancient ritual offering. On
the ground around him the ticket taker saw the
corpses and remains of passengers, of the touts,
his colleagues, the women who sold boiled cas-
sava and roasted fish from plastic tubs carried
on their heads. Friends he saw every day were
now “separate people parts,” as he put it to me.

He looked down at his leg and saw that he too
was on fire. Frantically, he pulled off his cloth-
ing. Then he made his way out of the lot, one in
a crowd of unclothed people stumbling out of
the clouds of black smoke billowing from the
station. “I walked naked to the hospital,” he said.
He lost consciousness along the way. Someone,
he doesn’t know who, carried him on.
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The ticket taker came to in a nearby hospital.
Then he was transferred to Kano's National Or-
thopaedic Hospital, where, the following week,
I met him. (The hospital’s director would not
allow me to ask his name.) His ward and two
more were filled with victims of the bombing,
and their wounds were eerily repetitive. For
those lucky enough to have escaped the worst,
faces were singed, and skin was missing from
arms and waists, stripped oft with burning cloth-
ing. Those not as lucky were no longer visibly
African; the outer layer of flesh had been burned
from their bodies, leaving them looking—as
some joked to each other, when it wasn’t too
painful to move their mouths—like beke, the



Igbo word for a white man. It was as though
their identities had been taken.

One such man sat on his bed staring at the
wall in an effort to withstand the pain, while
nurses wrapped him in gauze. He turned and
looked at me with an expression of such kind-
ness that I smiled. I asked—the stupidity of my
question apparent immediately—“Are you OK?”

“No,” he said calmly, and returned to staring.

WHEN THE CAR EXPLODED, the same two words
occurred to him, and to the ticket taker, and to
every other person who saw or heard the blast,
which could be heard on the other side of Kano,
Nigeria’s second largest city: Boko Haram. That

neither they, nor practically anyone else in Ni-
geria, knew what Boko Haram was exactly or
why it would want to bomb a bus station was
beside the point.

Officially, according to the Nigerian govern-
ment, Boko Haram is a terrorist group. It began
life as a separatist movement led by a northern
Nigerian Muslim preacher, Mohammed Yusuf,
who decried the country’s misrule. “Boko Ha-
ram” is a combination of the Hausa language
and Arabic, understood to mean that Western,

James Verini wrote about Gaza’s tunnels in December
2012. Longtime contributor Ed Kashi has spent
years documenting Nigeria’s oil industry.
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or un-Islamic, learning is forbidden. In 2009, after
Yusuf was killed—executed, it's all but certain, by
Nigerian police—his followers vowed revenge.
The world is coming to the unwelcome real-
ization that, 12 years after 9/11, violent Islamist
extremism and the conflicts it ignites aren’t
going away. Accompanying that is the equally
unwelcome realization that these conflicts afflict,
more than ever, Africa, a continent still unequal
to the challenges of the 20th century, never mind
this one. In the Sahel, home to al Qaeda in the
Islamic Maghreb and to the jihadists who until
recently controlled northern Mali, Boko Haram
has emerged as the nastiest of a nasty new breed.
Calling for, among other things, an Islamic gov-
ernment, a war on Christians, and the death of
Muslims it sees as traitors, the group has been
connected with upwards of 4,700 deaths in Ni-
geria since 2009. And although Nigeria, with
170 million inhabitants, is the continent’s most
populous country (one in six Africans is Nige-
rian) and has sub-Saharan Africa’s second largest
economy, even by its immense standards the
carnage attributed to Boko Haram is immense.
So much so that unofficially, in the national
collective consciousness, Boko Haram has be-
come something more than a terrorist group,
more even than a movement. Its name has taken
on an incantatory power. Fearing they will be
heard and then killed by Boko Haram, Nigeri-
ans refuse to say the group’s name aloud, referring
instead to “the crisis” or “the insecurity”” “People
don’t trust their neighbors anymore,” a civil so-
ciety activist in Kano told me. “Anybody can be
Boko Haram? The president, Goodluck Jonathan,
an evangelical Christian, wonders openly if the
insurgency is a sign of the end times.

AFTER THE BUS STATION bombing I twice trav-
eled to Atakar, a hilly area in Kaduna state,
where mass killings had been reported. Before
the first visit I consulted officials. They hadn't
gone to Atakar and wouldn't, because they be-
lieved Boko Haram was behind the killings.
Everyone killed had been Christians, they as-
sured me. “It’s not unconnected with the quest
for the Islamization of the north,” one official
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Nigeria’s
Insurgent North

Boko Haram rebels aim to make north-
ern Nigeria an Islamic state. More than
4,700 people have died in violence that
first erupted in 2009 in the northeast
city of Maiduguri. Half have been killed
in Boko Haram attacks on government
institutions, churches, and secular
schools. An equal number, many with
no ties to the terrorists, have died in
government counterattacks.

The Boko Haram All causes,
insurgency adds new including
anxiety in a country Boko Haram
already saddled 16,317
with violence.
Violent deaths* Boko Haram
July 2009-June 2013, insurgency
cumulative 4,713
| 2010 | 2011 [ 2012 | 2013

said. “They want as much as possible to annihi-
late the Christians.

In the first village I visited, I met a family hud-
dled by their roofless, charred homes. They were,
in fact, Fulani Muslims, and they claimed theyd
been attacked by marauders from the other side
of Atakar—Christians, they presumed. Some of
them said the attack had been ethnically moti-
vated, others religiously. A young man told me
that the original incitement had to do with a
poisoned cow. “We were attacked because we are
Fulani—and because of the cow that died,” he
said. He wasn't being facetious: Northern Nigeria
has endured decades of ethno-religious slaugh-
ter, often enough touched oft by peccadilloes.

*Deaths are estimates based on Nigerian media reports and include
Boko Haram splinter groups and government response.
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Lagos, one of the
world’s largest cities,
suffers from the
violence afflicting
Nigeria's urban areas:
drug dealing, kidnap-
ping, and gang conflict.

In 2002, after a journalist remarked that the
Prophet Muhammad would have approved
of a beauty contest, riots left hundreds dead.
Later I traveled to the other side of Atakar and
found that villagers there, Christians from the
indigenous Ataka tribe, had also been attacked.
Theyd assembled in a refugee camp in a school-
yard. One man told me that he was in his home
when he heard gunfire. He went outside and saw
men dressed in black shooting “powerful guns.”
He barely escaped with his life, he said. He was
certain the attackers were Fulani, as was a neigh-
bor who joined our conversation. When I asked
the neighbor why, he said, “My people don't wear
black” Both suspected the attackers were also
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Boko Haram, though why that group would want
to assail this remote place they couldn’t say.

“We want to believe it’s Boko Haram,” a local
aid worker told me, in such a way as to denote
that life had become so incomprehensibly fright-
ful in northern Nigeria that wanting to believe
Boko Haram was involved was enough to make
it so. “We don’t have any other information,” he
said, expanding on the thought, “so we want to
believe it's Boko Haram.”

IN HIS AUTOBIOGRAPHY Ken Saro-Wiwa, the
son of the Nigerian activist of the same name
who was executed by the state on trumped-up
charges in 1995, writes that “Nigeria should be
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A Deepening Divide

Few Nigerians support the radical aims
of Boko Haram, yet few challenge its
charge of government corruption. The
free elections held since 1999 have
been tainted by violence and fraud.
Meanwhile Nigeria’s failure to equitably
distribute billions of dollars in oil
income undermines the resource-poor
north, threatening the nation’s stability.

God’s own country in Africa” This could be
dismissed as just more of Nigeria’s famous
nativist braggadocio if its neighbors and its
despairing partners in the West didn’t agree.
That braggadocio—and a fierce ambition—are
matched by the country’s resources, among
them gas, minerals, good harbors, and fecund
soil that once helped propel the British Empire.
Nigeria boasts an educated middle class, indus-
trious cities, a rowdy, if not exactly free, press.

The most lucrative of its resources, however,
since its discovery in the 1950s, is crude oil.
Nigeria is the world’s fifth largest exporter; yet
nearly two-thirds of its citizens live in absolute
poverty, meaning that they have just enough to
not die. Oil has made government the best busi-
ness venture in Nigeria, and because oil, and
not taxes, accounts for most of the state’s rev-
enue, it also makes politicians unanswerable. A
newspaper last year estimated that since Presi-
dent Jonathan entered office in 2010, $31 billion
have disappeared. “There’s been a failure of gov-
ernment at all levels historically in Nigeria,” a
Western diplomat working there told me.

This failure is everywhere apparent, but no-
where as much as in Kano, once one of the
great cities of Africa and of the Muslim world.
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POVERTY

One percent of Nigerians are wealthy, and there’s

an educated middle class. But nearly two-thirds of
people live in absolute poverty, a greater percentage
in the more agricultural north than in the south.

Poverty

level by 0%

g::zf“t'ca' North West

2010 69%

North East :

60%
orth Central

Islam arrived with merchants and clerics in
the 11th century (giving it a much longer his-
tory there than Christianity); the Hausa king
of Kano adopted it in 1370. In 1804 a caliphate
was established. The British toppled it in 1903
but retained its pliant emirs. Kano, the heart of
regional trade since antiquity, became an in-
dustrial and agricultural hub. So well was the
arrangement working for him, the Emir of Kano
opposed Nigerias independence, gained in 1960.
A half century later roughly half of Nigerians are
Muslims, the vast majority living in the north.

The emir and the British kept out Western
education and other advances but allowed in
Christians from the south. Kano's fortunes be-
gan to slide in the 1970s, and as they did, its
lack of development—and the lack of oil in the
north—grew more apparent. Current statistics
are unnerving: More than half of children under
five in northern Nigeria are stunted from mal-
nutrition. In the northeast, where Boko Haram
started, only a quarter of homes have access to
electricity, which would be a bigger problem if
more than 23 percent of women could read. In
the 1980s, 1990s, and again in the early 2000s
ethno-religious conflicts killed thousands. Then
Boko Haram came in.

*Nigerian government classification. **Constant 2005 PPP dollars. 'Age 15 to 49.




UNEVENLY SHARED RESOURCES

Almost all of Nigeria's budget and foreign exchange
comes from oil tapped in the south’s Niger River
Delta. Wealth not siphoned off by corruption benefits
mainly the south, fueling resentment in the north.

GDP per person per year** by geopolitical zone

Northern zones
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Southern zones
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Today Kano feels like a weary garrison. Ap-
proaching it, you come to checkpoints every few
hundred yards. Between them you pass farms left
fallow by neglect and desertification and through
the half-alive villages they used to support. In the
city, urban desertification: streets, parks, plazas
empty. Signs are gone from any place deemed
vulnerable to attack, which, since the bus station
bombing, is any place. At police headquarters the
only notice, spray-painted on an exterior wall,
instructs, “Do Not Urinate Here”

The most visible figures of authority in the
city, the only visible figures of authority, are the
Joint Task Force units (JTFs)—paramilitary
teams made up of police, soldiers, and agents
from the State Security Service, Nigeria’s equiva-
lent of the FBI, who patrol in reptilian armored
vehicles and canopied pickups. They're known
for their brutality and venality and have become
as feared as the insurgents in some quarters, par-
ticularly in poor Muslim districts.

The real power in Kano is hidden, conspicu-
ously. Behind tall walls in the city center is the
state government’s sprawling seat. In his office
there, the governor, Rabiu Kwankwaso, greeted
me from an archipelago of leather sofas. On
one wall was a life-size painting of Kwankwaso;
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YOUTH SURGE

Sixty-three percent of Nigerians are under age
25, High fertility rates have led to a large youth
population in the north, where economic growth
lags and job shortages are a source of tension.

Children per woman' by geopolitical zone
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against another, a life-size stand-up cardboard
cutout of him. In both he was wearing exactly
what he had on when I met him: a white babban
riga robe and red brimless cap, emblems of his
Kano revitalization campaign, which he calls the
Red Cap Revolution.

“I have no doubt in my mind that one day
Nigeria will overcome it,” Kwankwaso told me,
referring to Boko Haram. “How it will happen,
it is difficult to say now.” A trio of aides nodded.
“This is the time to listen even to foolish people,
to hear what they are saying, because we don't
have answers” Kano hasn’t upgraded its power
grid in years, and as he talked, the lights went out.
They came back on, and he continued. “You have
to prevent violence. On the other hand, govern-
ment has to do so many other things. What we are
seeing is just a symptom of what has happened
in the past” After Kwankwasoss first term in the
governor’s office ended in 2003, he was indicted
for embezzling $7.5 million in state funds. He was
not prosecuted and in 2011 was elected again.

In Kano’s old walled city is the emir’s palace.
Amid the poverty of his subjects, the emir, now
83, still lives very much like an emir. I wasn’t
granted an audience with him, but one morn-
ing I was invited to look around the palace, a
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. Since an attempt on his life in January, the Emir
of Kano, a revered Islamic figurehead, has mostly kept ‘
to his palace. A century after the British overthrew A
; a Nigerian caliphate, its trappings remain.
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The city of Kano has seen decades of ethno-religious violence.
There, as elsewhere in the long-tense north, Islam and
Christianity, past and present, meet head-on.













ORSOLYA HAARBERG (ABOVE AND RIGHT)

In the far north of Norway, icy surf and copper-colored snow clouds
create an otherworldly scene along the winter coast of the Varanger
Peninsula (right). Farther south, near the edge of Engabreen glacier (top),
the contortions of time are visible in the sinuous infolding of stone. A
jagged porthole in Engabreen (above) frames a view of a nearby peak.
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Erosion has shaped a

landscape of sedimentary

arabesques on the

Varanger Peninsula.
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Still water and the setting
sun create a painterly
backdrop for a stand of
Scotch pines on the island
of Sula—one of the many
ice-scraped, sea-sculpted,
barely peopled places that
together create Norway’s
{ sublime shore.
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LI NEW AGE OF  EXPLORATION | RISK TAKER

By Pat Walters Photograph by Marco Grob

Virus Catcher

VICKI JENSEN read Richard Preston’s hit book about deadly viruses, The Hot Zone,
as a freshman in college and thought, | want to do what those guys do. Today she does.
The 38-year-old is a virologist in the Biosafety Level 4 lab (aka the hot zone) at the U.S.
government’s Integrated Research Facility at Fort Detrick, Maryland. Her team works to
develop drug treatments and vaccines for the most deadly viruses known to humanity.
How does a typical day for you begin?

You get up, and you don’t drink a lot of coffee. | would have to take a seven-minute
chemical decon shower just to get out for a bathroom break.

Plus you’d have to take off your airtight space suit. How does the suit work?
Your air comes in through a hose in the side. You're always tethered to something.

And it's pressurized, so if it ever got punctured, air would rush out from it like a popped
balloon, keeping any viruses out.

Has your suit ever popped?
No.

Seems like we don’t hear much about Ebola anymore.

The number of outbreaks is on the rise. But in terms of total number of people who
have died, you can't even compare it to something like flu. But it's so deadly. And there’s
still no proven treatment. So it's gotten a lot of attention from a biodefense perspective.
Doesn’t Ebola spread only through exchanging bodily fluids?

For now. We've looked at whether someone might be able to make it aerosol transmis-
sible—an Ebola that acts more like the flu. That's the worst-case scenario.

Does working with such deadly stuff frighten you?

Ya know, not really. It's funny, | do get scared about viruses sometimes. But only in
uncontrolled environments. When my son was born, he was very sick. | got a stuffed
doll of the Ebola virus and put it in his crib. My mom was like, “Why did you put an
Ebola in his crib?" | told her, “To chase away the lesser bugs.”

Does your son still have his Ebola doll?
Yeah. He's five now. He sleeps with it every night.

Watch Marco Grob’s video interview with Vicki Jensen on our digital editions.
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Istanbul, Turkey
Oil lamp, A.D. 400-500
There's no easy way to
excavate for artifacts in
a city of more than 13
million. But work on a new
rail line to run beneath the
strait that divides the city
has offered glimpses of

4@ the people and empires
that have come and gone
here for over 8,000 years.

TEMPLE MOUNT
Jerusalem, Israel
Clay seal, 700-600 B.C
Sacred to Judaism,
Christianity, and Islam, this
36-acre site has been
mostly under Muslim con-
trol since A.D. 638. Digging
a new entry for a mosque
in 1999 produced 6,000
tons of artifact-laden
debris, an unprecedented
window on the past.

Excavation Impossible

BEARING ANCIENT HEBREW LETTERS, the seal shown above came from a construction
site at the Temple Mount, one of the world's holiest places. Digging is usually forbidden there,
so archaeologists have taken advantage of the opportunity to sift through rubble filled with
everything from arrowheads and coins to jewelry and combs. Formal archaeology can't be
carried out in many places. Reasons vary: war and its aftermath, political disputes, deep-
seated religious differences, cities too crowded to allow for excavation.

Sometimes—say, by dint of urban renewal—discoveries happen serendipitously. But at a
growing number of sites, technologies such as ground-penetrating radar, laser scans, and

virtual models are uncovering troves of information, with no digging atall. ~ —A. R. Williams
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ROYAL MAUSOLEUM ——{Hl]
Xian, China

Bronze swan, 221-210 B.C.

China’s first emperor planned a

large funerary complex. His tomb

and its possible treasures remain

unexcavated, awaiting new CHINA
techniques in artifact conserva-
PAKISTAN tion. In 1974 his terra-cotta army
@ was discovered, but experts have

only recently learned how to
preserve the paint on the figures.

" PLAIN OF JARS ——————— [l

Xiangkhoang, Laos [
Stone urn, 500 B.C.-A.D. 500 |

i
Unexploded bombs from the
1960s and '70s, during the civil

MOHENJO DARO ‘ ' war, make it risky to examine

Sindh. Pakistan the hundreds of jar-shaped
Stone figurine, 2600-1900 B.C. ‘ stones, some ten feet tall,

found in northern Laos. A
study in the 1930s identified
them as funerary urns.

Salts in the groundwater are
causing exposed brick
buildings to crumble at the
site of this early city from the
Indus civilization. It was
discovered in 1922 and
excavated on and off until
1965. Pakistan's government
has halted further digging.

5W INFOGRAPHICS; ALEXANDER STEGMAIER AND JOHN TOMANIO, NGM STAFF

SOURCES: TEMPLE MOUNT SIFTING PROJECT; ISTANBUL ARCHAEOLOGICAL MUSEUMS;
SHAANXI PROVINCIAL ARCHAEOLOGICAL INSTITUTE; NATIONAL MUSEUM OF PAKISTAN
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Every month this page features our staff picks of National Geographic
Society products and events. For more go to nglive.org.

NATIONAL GEOGRAPHICON TV

SPEAKER

FILM

MAP

Death of a

President

On November 22, 1963,
America mourned as

news of President John F.
Kennedy's death spread.
Now, 50 years later, his
assassination still stands

as one of the darkest points
in U.S. history. Revisit the
President’s final years—and
retrace the path that led Lee
Harvey Oswald to kill him—in
Killing Kennedy, airing this
month on the National
Geographic Channel.

LENS OF ADVENTURE Filmmaker Bryan Smith is driven by his passion for adventure sports
and conservation. Today he travels the world filming big fish for the show Hooked. Join him
in the United States and Canada for a taste of life in the field. Visit nglive.org for tour dates.

MYSTERIES OF THE UNSEEN WORLD What's hiding right in front
of your eyes? This 3-D film uses high-speed photography, electron
microscopy, and nanotechnology to zoom in on details the human
eye can't see—like the face of an embryonic zebra fish (left). In
theaters November 1; details at nationalgeographic.com/movies.

KOREAN PENINSULA North Korea’s nuclear test site and Sejong, a city set to become South
Korea's mini-capital, are among the latest additions to this
new map of the region. Look for it at natgeomaps.com.

TRIP

CUBA Explore the island with historians, artists, and
others who call it home. Old Havana and the city of
Trinidad (right), both World Heritage sites, are on the
itinerary. See ngexpeditions.com/cuba.

Book of the Month

Four Seasons of Travel

if you want to surf in Australia, witness animal migrations in
Tanzania, or golf under the midnight sun in Iceland, timing is
everything. This collection of 400 destinations reveals not only

where to travel but also when. Find expert advice on festivals,
sporting events, harvests, and other unforgettable experiences
for every season of the year. On sale now ($40).

132 NATIONAL GEOGRAPHIC « NOVEMBER 2013 PHOTOS (FROM TOP): KENT EANES, NATIONAL GEOGRAPHIC CHANMNEL;

DAVID MCCARTHY (COLORED BY ANNIE CAVANAGH), SCHOOL OF PHARMACY,
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THE MOMENT  David Doubilet

Reef Mad.lless The Pacific reef at Kimbe Bay seemed like paradise to photographer
David Doubilet when he visited 17 years ago. But his recent return was more like a stop in photo-
graphic purgatory. Shooting was delayed by heavy rains and floods. Visibility was at times limited
to ten feet. Several cameras became waterlogged. His wife and collaborator, Jennifer Hayes, came
down with malaria. The clouds relented in spurts, allowing him to capture corals and marine life, like
the school of pinjalo snappers below. The day before he left, the rain finally stopped. —Daniel Stone

BEHIND THE LENS

What attracted you to these
pinjalo snappers?

DD: The fish were remarkable. They would
quickly change color from silver to blood or-
ange to red as they swam by. They reminded
me of a painting. | was intoxicated by their
color, the way they swam, and their com-
plete lack of fear. The school would pass by
me within inches or sometimes remain very
close to me. We dove this area again and
again. | was addicted to these fish.

At one point you
questioned whether
to scrap the story.

| did. On a scouting
dive there were
dense gardens of
the largest sea fans
| had ever seen
exploding with fish,
color, and beauty.
Except it was all
veiled from my

134 NATIONAL GEOGRAPHIC « NOVEMBER 2013

camera by extremely
low visibility because
of the rain. Every-
thing | had come for
was right in front of
my eyes but nearly
invisible. | was

mad, panicked, and
depressed. A failed
assignment would
have been deeply
personal for me. We
needed a plan B.

What did you do?

We made day

trips to reach deep
offshore reefs within
commuting distance
from shore. The
downsides were
deeper dives and
less time to shoot.
The upside was the
beauty we finally
got to see.




ANNOUNCING OUR LOWEST PRICE IN OVER 3 YEARS...$19.95

IC# 2ND1113

2013 SILVER AMERICAN EAG

You don't want to miss this opportunity....genuine 2013 Silver American Eugles for only $19.95! You read
that right. While inventory lasts you can order a gleaming example of one of the largest and purest Silver
Dollars in U.S. history at our lowest price in over three years! You'll have to hurry though. We've only
secured 500 coins for this incredible offer and orders will be taken on a first come, first served basis. We
must adhere to a one coin per household limit at $19.95. However, additional coins are available at our
cost. Don't wait and don’t be disappointed you didnt act sooner...please call now.
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ONLY $1 995

(Limit 1 Per Household)
NEW CUSTOMERS ONLY
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©2013 Rosetta Stone Ltd. All rights reserved. Free 2-DAY shipping for preducts shipped
within the contiguous United States only. Offer limited to TOTALe CD-ROM set purchases
made directly from Rosetta Stone and cannot be combined with any other offer. Offer valid
through December 31, 2013. Rosetta Stone TOTALe includes interactive @nline services
that require online access and are offered on a subscription basis for a specified term. Online
services must be begun within 6 menths of purchase or are subject to forfe}tuf

Perfect for
the traveler
on anyone's list.

Rosetta Stone?® software doubles as a
stocking stuffer and an ego-booster. Our
method is easy, fast, and effective. Know
someone with the travel bug? Our award-
winning software is a holiday gift that'll
take them where they want to go.

MSRP

5465 | $425

FREE 2-DAY SHIPPING ‘il

S
PROMO CODE:ngs113  FREEDEMO
(877)283-5446 | RosettaStone.com/Santa2
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Once Upon a SmOkeStaCk Haze jostles clouds in the sky over

Hunedoara, Romania, in this photo from the November 1975 National Geographic. The
town’s metalworks, which opened in 1884, was once the most prolific steel producer in
the country. “Two of Hunedoara’s new open-hearth furnaces alone produce twenty times
as much steel as did the entire plant a generation ago,” notes the caption to this photo
in the magazine. The end of Communism in Romania in 1989 slowed the local industry.
Now under private ownership, much of the old steelworks has been demolished.
Another old structure in Hunedoara still stands though. Constructed largely during the
15th century, Corvin Castle (at center right) was home to generations of nobles. Among
the Transylvanian castle’s visitors was Vlad lll, who is perhaps better known as Vlad the
Impaler—author Bram Stoker's inspiration for Count Dracula. —Margaret G. Zackowitz

k Get Lost in Found. Go to NatGeoFound.tumbir.com.
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Knock, knock.
Who's there?
Woo.
Woo who?
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Sociable Lapwing (Vanellus gregarius)
Size: Head and body length, 27 - 30 ¢cm (10.6 - 11.8 inches); wingspan, 70 - 76 ¢cm (27.6 - 29.9 inches)

Weight: 150 - 260 g (5.3 - 9.2 0z) Habitat: Breeds in steppes; in non-breeding season prefers sandy
short grass plains and meadows Surviving number: Estimated at 11,000
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WILDLIFE AS CANON SEES IT

Frequent flyer. The sociable lapwing’s mysterious
migratory routes take it from its breeding grounds
in the steppes of Kazakhstan and Russia to
locations throughout the Middle East. It has even
been found as far south as Sudan and as far east

as India. The well-traveled bird is monogamous,
making a simple scrape its nest and laying a
single clutch per season, almost always of four
eggs. If the first clutch fails, it may be replaced.

Photographed by Hane & ens Eriksen

But it is not as easy to rebound from the 70%
decline in population that occurred with the loss
of habitat in the 20th century. lllegal hunting is
the main threat to the wide-ranging flyer today.
As we see it, we can help make the world a better
place. Raising awareness of endangered species
is just one of the ways we at Canon are taking
action—for the good of the planet we call home.
Visit canon.com/environment to learn more.

Canon
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Delight everyone on your shopping list,
whatever their age or interests, with outstanding
books from National Geographic.
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