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Balancmg act. The black-footed albatross balances
long sojourns at sea with family time spent at
breeding colonies. At sea, it sits on the surface
while foraging for food, drinking seawater and
secreting salt from glands above its eyes. Back on
land, manogamous breeding pairs strengthen
their bonds with ritualized display postures,
including bowing, preening and calling with bills
pointing to the sky. But with each female laying

» Black-footed Albatross (Phoebastria nigripes)

_ i Size: Head and body length, 68 - 74 cm (26.8 - 29.1
® Weight: 2.7 - 3.7 kg (6 - 8.2 Ibs) Habitat: Ranges widely over north Pacific; breeds in the Hawaiian
Islands and Japan Surviving number: Estimated at 129,000 breeding individuals

inches); wingspan, 193 - 216 cm (76 - 85 inches)

Photographed by Tui De Roy

WILDLIFE AS CANON SEES IT

just one egg a year and only 6.9 out of 100 eggs
becommg breeding adults, populations are barely
in equilibrium. Bycatch, pollution and introduced
predators could all tip the balance.

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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The only cat that's truly social is i “I saw it, | saw it!IYes, it’s true!” the archaeologist
'y ' But why. ..and how? To find out, shouts: divine light at the bottom of a natural well.
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Technology is redefining how caves are explored.

Africa’s lions may number no more than 35,000.
In Kenya a program called Lion Guardians points By A. R. Witliams
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Editor’s Note

VISIONS »

Your Shot

NEXT
Snake Hunt

Find out what happened when Florida
declared open season on pythons.

World Without Words »
What do the pictures to the
right tell you?

Let the River Flow

Floods released fram Glen Canyon
Dam benefit the Grand Canyon,

Viking Mice

Many a mouse has Norse ancestry.

Recipe for Dilbit
It's a tar sands product diluted with
chemicals—and it's got problems.

Carping About Carp
Asian species are invading American
waters. One solution: carp cakes!

I Smell a Fly»

Goldenrod can sniff 'em out—and
release toxins to deter egg laying.
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Flashback

On the Cover A single cupcake can contain up to 800 calories, depending
on its size and gourmet credentials. There's a lot of butter in the batter and
icing. And, of course, plenty of sugar.

Photo by Robert Clark
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Lions

Video
Meet the liohs—and the
people who study them.

Sacred Cenotes
Video
Folfow photographer Paul
Nicklen into a holy Maya well.

PHOTOS: MICHAEL NICHOLS, NGM
STAFF (TQP); PAUL NICKLEN

FRINTED ON
100% PEFC-CERTIFIED PAFER

N
E_]g < Please recycle.



Why two tiers are
better than one.

Smaller cyclones generate high
G-forces. Arranging them across
two tiers increases airflow. The new
DC47 has 2 Tier Radial™ cyclones
that capture more microscopic dust
than any other cyclone technology.

To get the full story,
visit dyson.com/DCA47.

dgson ball

Two tiers of cyclones capture more
microscopic dust than any other.



here's nothing like a Friday-Sunday

sojourn to widen the parameters

of today's mile-a-minute world.

To make the most of a weekend,
choose a destination where you can combine
invigorating outdoor adventure with indulgent
dining, shopping, and pampering. And if you
need one more excuse for a getaway: Chase
Sapphire Preferred” offers 2X points on
travel and dining at restaurants. Here
are two award-winning ways to enjoy your
weekend and explore new territories.

DELAWARE
WATER GAP-
RUGGED AND
RELAXED IN
PENNSYLVANIA
Just a two-
hour trip from
Philadelphia or
New York City,
Gatehouse Counr]/ f Shanee the 1,000-foot-
on Delaware, Pennsylvania deep "gap”

is all about the magic of the Delaware River,

a place of scenic wonders. Weekend warriors
can enjoy the best of outdoor recreation, from
angling for trout to horseback riding to trekking
a stretch of the Appalachian Trail, all on nearly
70,000 acres of preserved parklands. Taking to
the waters via kayak, canoe, raft, or tube is the
ideal way to experience the area's dramatic and
ever-changing landscapes—keep an eye out for
peregrine falcons, golden eagles, and ospreys.
History buffs will appreciate Native American
archaeological sites and Millbrook Village, a
fascinating and accurate replica—replete with
mills and craft demonstrations—of a typical rural
community in the late 19th century. Be sure to
set aside a couple of hours to hunt for covetable
antiques and linger over sophisticated cuisine
in New Hope and lesser-known Lambertville
(across the river, in New Jersey). When your
day of adventure is done, you can rest at one

of many charming country inns that range

from quaint to luxurious.

Advertisement

TAKE BACK THEWEEKEND

Delaware Water Gap, Pennsylvania

Ojai, California

OJAI-A CALIFORNIA

DREAM GETAWAY

A scenic 85 miles northwest

of Los Angeles—and 15 miles
inland from the Pacific—0jai

is known as "Shangri-La of
Southern California." This
laid-back little town is big on
sustainable living, starting with
farm-to-table cuisine. Among the area's outdoor challenges,
technical mountain climbing gets top billing. But Ojai's most
magnetic force is something called the Pink Moment, a high-
powered sunset that bathes the Ojai valley in deep pinks and
lavenders. Make your way to Topatopa bluffs to witness this
natural phenomenon, and then wind down at an Ojai spa hotel.
On Sunday, stroll the farmers market and pick up some luscious
organic produce and artisanal goods to remind you of your
weekend in paradise. While you refresh and recharge, get 2x
points on travel and dining at restaurants with Chase Sapphire
Preferred®. Learn more at chasesapphire.com/preferred.




Pack a suitcase. Leave the suit.

CHASEQ
SAPPHIRE

2X POINTS ON TRAVEL AND
DINING AT RESTAURANTS

D. WALDEN
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INTRO ANNUAL FEE OF $0 THE FIRST YEAR, THEN $95



EDITOR'S NOTE

The Truth About Lions

| met ecologist Craig Packer in 1988. | was a young
photographer on assignment in the Serengeti for
the first time, trying to feel my way around the
craft of natural history photography. | think his
first reaction to me was annoyance. He had good
reason. | was green and untested in those days.
Craig, who'd been director of the Serengeti Lion
Project since 1978, was the scientist who knew
lions. | was just beginning to learn.

Craig is not an easy man to work around. He's
seen it all and isn’t reluctant to tell you so. But
he is rigorous in the integrity of his science. For
Craig it's all about the data and getting the facts
right. This made him and his team the keystone
collaborators for this month's cover story on
Serengeti lions, written by David Quammen
and photographed by Michael (Nick) Nichols.

Craig's research provided the solid underpinning
for David and Nick’s work. “We sat down with him
with maps,” Nick says. “He told us where to go and
what to look for.” Craig’s is a shoestring operation.
His passion comes without frills. His equipment
consists of five beat-up Land Rovers held together
by wire, a falling-down house with no power, and a
staff that works hard for the sheer love of it. “There
is nothing,” Nick says, “that even smells of a wasted
dollar.” It is all about the research—and the lions.

“Getting into Craig’s head on lions,” Nick con-
tinues, “was the primer that allowed me to skip
the cliché of the animal we all think we know.”
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Members of the Serengeti Lion Project team meet by moonlight in an infrared photo made in Tanzania's Serengeti
National Park. They are (from left) Daniel Rosengren, Ali Swanson, Craig Packer, Ingela Jansson, Stan Mwampeta.
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D “IF WE ARE NOT CURIOUS
ABOUT ALL LIVING THINGS ON

OUR PLANET, WE ARE BOUND

TO LOSE THEM...
| feel good about my legacy

e —

knowing that National Geographic
will leverage my gift so it can have

the greatest impact.”

— Grace Cleere
Included National Geographic
in her estate plans.

FlLIP NIGKLIN & NGS

Leave a légacy by including
National Geographic in your will.

Please remember the National Geographic Society with a generous bequest in your will or
trust. One hundred percent of your gift, no matter what size, will support the important con-
servation, research, exploration and education programs of the Society for years to come.

To learn more, contact the National Geographic Office of Estate Planning:
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~ Geographic charitable gift annuity. Office of Estate Planning

1145 17th Street, N.W.

Washington, D.C. 20036-4688
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LETTERS

De-Extinction

> Resurrecting extinct species just to see whether it can be

done is not only impractical and wasteful but also borderline

immoral. Humans continue to reduce the numbers of tigers,

elephants, whales—you name it—through poaching and

habitat destruction and take more and more of the planet for

ourselves and leave less and less for other animals. To bring

a species back only to force it to live in a zoo or research

laboratory, or to release it to struggle for survival in an envi-

ronment that can't support it, is cruel and unnecessary but

consistent with our human-centric view of the world.

“What intrigues me is just
that it's really cool.” | wonder
how many scientists on the
Manhattan Project had similar
sentiments. Just saying.

RANDALL WEBSTER
South Lake Tahoe, California

Reviving extinct woolly mam-
moths would be tremendous.
But what about Australopithe-
cus, Homo habilis, and Homo
erectus? Do we put them in
zoos? Is it murder if you kill one?
Are they human or not? Are they

FEEDBACK Readers shared their thoughts on bringing back extinct species.

“Reviving them is a short-

»

change the long term.”
“What would raise the baby and teach it the

ways of the species? Have we forgotten
the whole nature versus nurture dictum?”

o d

term dead end that doesn't

ALLISON MYERS
Freeville, New York

allowed to hold jobs, get student
loans, and draw Social Security
disability benefits? Still, it would
be important to learn their level
of capacity for abstract symbols,
language, and culture.

KENNETH W. JOHNSON
Lawrenceville, Georgia

Anyone who chooses to believe
in evolution and Darwin’s theory
of survival of the fittest clearly
understands that species will
come and go. Whoever decided
that we humans are responsible

April 2013

for this obviously has a God
complex. We are merely one
species in this chain. We are

as vulnerable as all the other
species. One chance virus, one
chance astronomical event
could wipe us out. Just because
we believe we have higher intel-
ligence and an understanding of
this does not mean that we are
arbiters. We cannot control what
species live or die. If we try, we
change the balance of things.

ANTHONY BERG
Madison, Wisconsin

We can never truly know the
real nature, habits, and traits
of these lost creatures. A
resurrected animal will learn
the behaviors of its adoptive
parent/cousin, and therefore
de-extinction can only bring
back a look-alike. The true
animal has been lost forever.

SAM WILLIAMS
London, England

Corrections

APRIL 2013, NEXT: CURSES, FOILED

The photograph of the tablet on page 22
should have been additionally credited to
the Archaeclogical Museum of Bologna.

.-

“Will we resurrect them &
only to keep them in :
supersize zoos?”

EMAIL ngsforum@ngm.com TWITTER @NatGeoMag WRITE National Geographic Magazine, PO Box 88199,

Washington, DC 20080-8199. Include name, address, and daytime telephone. Letters may be edited for clarity and length.
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Surrender to
400 Carats
of Temptation

The Stauer Voros Collection is a magnificently
massive collection of smoldering rubies that
may trigger some extremely pleasant side effects

re you ready for this necklace? You might think you are,

but when dealing with 400 carats of the most robust red
gem on the planet, we want you to be prepared. Before you
invite the Stauer Voros Ruby Necklace into your home for
only $149, you need to understand the consequences.

Possible side effects may include: spontaneous kissing
and hugging, increased heart rate, slow dancing, and the urge
to get away for the weekend. Some may experience: long
walks on the beach, episodes of snuggling, spooning and star-
ing lovingly into each other’s eyes.

Sound dramatic? You bet. But don’t forget we're talking
about ruby, the stone notorious for provoking passion, lust
and intense romantic emotions throughout history. One look
at the Voros and it’s easy to see what all the fuss is about. Each
smooth-polished nugget in the Voros Necklace is a genuine
gemstone, deep crimson in color and infused with the
incomparable mystique of rubies. The 18" strand is hand-
strung, double-knotted with luxurious gold-finished beads
and secures with a gold-finished lobster clasp.

We don’t play by the luxury rules. We took the Voros
Ruby Necklace to an independent appraiser who works with
auction houses, estate sales and insurance companies. He
valued it at $2,200. We thanked him for his professional
opinion and then ignored it. Because even if a gemologist
tells us that this necklace is valued at over $2,000, we want
you to wear it for ONLY $149. Yes, we're serious.

Love it or get your money back. I guarantee that you'll
adore the Stauer Voros Collection. But don't take my word for
it, take the rubies for a test drive. If you're not 100% satisfied,

send them back within 30 days and we'll refund every dollar
of your purchase price. It really is that simple.

Voros Ruby Collection
Necklace (400 ctw) Appraised at $2200 Your price $149
Bracelet (150 ctw) ..cc.ivissisincivmisisnssinssiivann ONIY. $ 99
Earrings (40 Ctw) o..c.cveeeucveaeiceereeeceeees e Only 879
Complete Set (590 ctw)—$327.............Now only $249

Call now to take advantage of this fantastic offer.

1-888-201-7657 [ 5 poem

Promotional Code VRC182-01 _BBB

Please mention this code when you call. ﬁatlng of A+

Stauer@‘ 14101 Southcross Drive W., Dept. VRC182-01
Burnsville, Minnesota 55337 www,stauer.com

Smart Luxuries

$ ACCREDITED

Surprising Prices™

22,400

E 2
Carats

Necklace
enlarged to
show luxurious
colar,

* For more information concerning the appraisal process, visit
http:/fwww.staner.comlappraisedvalites.asp.




SHOCKPROOF, FREEZEPROOF, CRUSHPROOF
AND WATERPROOF.

THE PROOF WILL BE HANGING ON YOUR WALL.

Shot taken with the Olympus Stylus Tough

Tough TG-630 iHS Tough TG-830 iHS

OLYMPUS

Caphre your fories:

emand more than durability with the Olympus Tough Series. It's not enough to have a camera as
Ddurable as your lifestyle. Now you can capture your adventures with a clarity you once thought
unthinkable. The Olympus Tough family of cameras are some of the only rugged cameras on the market to
include technology like an ultra-bright, high-speed 2.0 lens, allowing you to capture dramatic low light and
high-speed action shots, a Backlit CMOS Sensor, 1080p Full HD Video, High-Speed Sequential Shooting,
GPS & E.compass and even slow motion video. All so you can now bring back stunning proof of your life's

adventures. getolympus.com/tough

ea@

Olympus Tough Series Includes models that are: Waterproof down to 501t | Shockproof lo 7/l | Crushproof to 2201 | Freezeprool lo 14°F
Expand your TG-2 iHS system with the F-COM Fisheye Converter lens or the T-CON Teleconverter lens.




advertisement

TOUGH TERRAIN —
TOUGHER CAMERA

This spring, award-winning adventure photographer TIM KEMPLE
traveled to southern lceland’s rugged national parks, hiking trails,
beaches, and glaciers to test the new Olympus Tough Series.
While there, the epic landscapes were pummeled by sudden
extreme weather changes, making a waterproof, freezeproof,
shockproof, and crushproof camera essential, Here Kemple
shares how he got these photos.

[ ALL IMAGES WERE TAKEN WITH THE OLYMPUS TOUGH. )

TRAIL RUNNING LAKI LAVA FIELDS, ICELAND

On this day ultra-runner Rory Bosio and | encountered rain and
wind—but that was perfect for the images | wanted to capture.
The rain had turned the moss an electric green, the waterfalls were
raging in the distance, and the passing fog created another layer
of depth in the imagery that was unigue. And there was nobody
on the trails for miles!

~ BOULDERING IN THORSMORK, ICELAND

We had heard rumors of bouldering potential in a particular spot
in Thérsmark, or “Thor's Forest,” a beautiful valley below Iceland's
southern volcanic mountains. Once we found it, | started looking
for an angle that allowed the climber, Blake Hendrix, to pop from
the frame and show the depth of the landscape. To create a layer
in the foreground that guides the eye to the subject, | had to lay the
camera in the damp moss.

EXPLORING AN ICE CAVE, EYJAFJALLAJOKULL, ICELAND

»
- =

After a day of adventuring, we turned one last corner and saw
a small river pouring out of a glacier. it created this giant cave at
its base. We were like kids and just ran full-speed to explore the
cave. It was cold inside and water was dripping everywhere. \WWhen
| made it to the back of the cave, | turned and saw Rory Bosio
reaching for the natural water flow. Luckily | had my camera in my
pocket, and | was able to snap a couple of candid moments.

OLYMPUS To find out more about the
To l..lgh Olympus Tough Series, visit
SERIES
getolympus.com/tough.
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LETTERS

Delaware

The text repeats a common misuse of the
name of the stream that flows through
the valley. It is Brandywine Creek, not
river, as officially designated by the U.S.
Board on Geographic Names. Most just
call it the Brandywine. Now let’s debate
the proper pronunciation of “creek.”

HARRY THEMAL
Wilmington, Delaware

Though often informally referred to by

the variant name Brandywine River, as it is
in our text, the Brandywine was officially
recognized as a creek in 1959

Mahogany

We censure the Chinese for the slaugh-
ter of Africa’s elephants and rhinos.

But now it appears, since we have been
its primary importer, we must censure
ourselves for the slaughter of Peru’s
mahogany.

KENNETH BARNES
St. Petershurg, Florida

Manatees

The photo on pages 84-85 of kayakers
harassing manatees is an excellent exam-
ple of ignorance. Each of them ought to
get the gift of three friendly black bears
to live in their home. The bears’ function
would be to watch their every move for
hours on end, plus obstruct their move-
ments whenever possible.

JAMES R. WISIALOWSKI
Wheeling, West Virginia

Europe’s Wild Men

We wanted to add another set of wild
men to the list. In February 2009 we
were lucky to see Hungary's version at
the Busojaras festival in Mohéacs. The
monsters, called buso, had a gentle
demeanor but made lots of noise as they
chased away winter and Ottoman Turks
in a continuation of a very old festival.

DAREN AND AMY STENNES
Arvada, Colorado
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This is ultimate power.

When you want the world’s longest-lasting
AA battery in high-tech devices, look to
Energizer. Ultimate Lithium. It lasts up to 9x
longer;” which means up to 9x less waste:*
With superior performance like that, it's all
the power you need.

that’s positivénergy.

Check it out at energizer.com/ultimate

Energizer Ultimate Lithium

 Energizer.))
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© 2012 Energizer Energizer, Energizer Bunny design
and other marks are trademarks of Energizer

"In digital cameras vs, Energizer MAXs. Results vary by camera,”Use |ass batteries, create less waste,




NOW'S THE TIME
TO HELP PROTECT
YOURSELF WITH

THE SHINGLES
VACCINE

NO MATTER HOW
HEALTHY YOU FEEL,
SHINGLES COULD
STILL HAPPEN TO YOU.

ZOSTAVAX
Zoster Vaccine Live

Shingles is caused by the same
virus that causes chickenpox.
The virus stays in your body
and can resurface at any
time as Shingles — a painful, :
blistering rash. And no matter Actual clinical rash image
how healthy you feel, your risk increases as you
get older.

The sooner you get vaccinated with ZOSTAVAX, the
better your chances of protecting yourself from
Shingles. In fact, the ACIP* of the CDC (Centers for
Disease Control and Prevention) recommends that
appropriate adults 60 years of age and older get
vaccinated to help prevent Shingles.

*ACIP=Advisory Committee on Immunization Practices

Copyright ©2013 Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc. All rights reserved, VACC-1077054-0002 05/13
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Talk to your health care professional to
see if ZOSTAVAX® (Zoster Vaccine Live)
is right for you.

ZOSTAVAX is given as a single shot. ZOSTAVAX cannot
be used to treat Shingles, or the nerve pain that may

follow Shingles, once you have it. For more information,
visit ZOSTAVAX.com or call 1-877-9 SHINGLES.

ABOUT ZOSTAVAX

ZOSTAVAX is a vaccine that is used for adults 50 years of
age or older to prevent Shingles (also known as zoster).

IMPORTANT SAFETY INFORMATION

ZOSTAVAX does not protect everyone, so some people
who get the vaccine may still get Shingles.

You should not get ZOSTAVAX if you are allergic to any
of its ingredients, including gelatin or neomycin, have a
weakened immune system, take high doses of steroids,
or are pregnant or plan to become pregnant. You should
not get ZOSTAVAX to prevent chickenpox.

Talk to your health care professional if you plan to get
ZOSTAVAX at the same time as PNEUMOVAX®23
(Pneumococcal Vaccine Polyvalent) because it may be
better to get these vaccines at least 4 weeks apart.

Possible side effects include redness, pain, itching, swelling,
hard lump, warmth, or bruising at the injection site, as well
as headache,

ZOSTAVAX contains a weakened chickenpox virus. Tell your
health care professional if you will be in close contact with
newborn infants, someone who may be pregnant and has
not had chickenpox or been vaccinated against chickenpox,
or someone who has problems with their immune system.
Your health care professional can tell you what situations
you may need to avoid.

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

Please read the Patient Information on the adjacent page
for more detailed information.

BEFORE YOU GET SHINGLES,
GET VACCINATED.




Patient Information about
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ZOSTAVAX"® (pronounced “Z0S tah vax”)
Generic name: Zoster Vaccine Live

You should read this summary

of information about ZOSTAVAX
before you are vaccinated. If

you have any questions about
ZOSTAVAX after reading this page,
you should ask your health care
provider. This information does

not take the place of talking about
ZOSTAVAX with your doctor, nurse,
or other health care provider. Only
your health care provider can decide
if ZOSTAVAX is right for you.

What is ZOSTAVAX and how does
it work?

ZOSTAVAX is a vaccine that is used
for adults 50 years of age or older
to prevent shingles (also known as
zoster).

ZOSTAVAX contains a weakened
chickenpox virus (varicella-zoster
virus).

ZOSTAVAX works by helping your
immune system protect you from
getting shingles.

If you do get shingles even

though you have been vaccinated,
ZOSTAVAX may help prevent the
nerve pain that can follow shingles
in some people. ZOSTAVAX does
not protect everyone, so some
people who get the vaccine may still
get shingles.

ZOSTAVAX cannot be used to treat
shingles, or the nerve pain that may
follow shingles, once you have it.

What do | need to know about
shingles and the virus that

causes it?

Shingles is caused by the same
virus that causes chickenpox. Once
you have had chickenpox, the virus
can stay in your nervous system for
many years. For reasons that are
not fully understood, the virus may
become active again and give you
shingles. Age and problems with the
immune system may increase your
chances of getting shingles.

Shingles is a rash that is usually

on one side of the body. The rash
begins as a cluster of small red spots
that often blister. The rash can be
painful. Shingles rashes usually last
up to 30 days and, for most people,
the pain associated with the rash
lessens as it heals.

Copyright ©2006 Merck Sharp & Dohme Corp.,
a subsidiary of Merck & Co., Inc.
All rights reserved.

Who should not get ZOSTAVAX?

What are the possible side effects of

You should not get ZOSTAVAX if

you:

* are allergic to any of its
ingredients.

* are allergic to gelatin or neomycin.

* have a weakened immune
system (for example, an immune
deficiency, leukemia, lymphoma,
or HIV/AIDS).

e take high doses of steroids by
injection or by mouth.

® are pregnant or plan to get
pregnant.

You should not get ZOSTAVAX to
prevent chickenpox.

Children should not get ZOSTAVAX.

How is ZOSTAVAX given?
ZOSTAVAX is given as a single dose
by injection under the skin.

What should | tell my health care
provider before | get ZOSTAVAX?
You should tell your health care
provider if you:

# have or have had any medical
problems.

s take any medicines, including
non-prescription medicines, and
dietary supplements.

* have any allergies, including
allergies to neomycin or gelatin,

* had an allergic reaction to another
vaccine.

® are pregnant or plan to become
pregnant.

* are breast-feeding.

Tell your health care provider if
you expect to be in close contact
(including household contact) with
newborn infants, someone who
may be pregnant and has not had
chickenpox or been vaccinated
against chickenpox, or someone
who has problems with their
immune system. Your health care
provider can tell you what situations
you may need to avoid.

Can |l get ZOSTAVAX with other
vaccines?

Talk to your health care provider if
you plan to get ZOSTAVAX at the
same time as the flu vaccine.

Talk to your health care provider if
you plan to get ZOSTAVAX at the
same time as PNEUMOVAX"23
(Pneumococcal Vaccine Polyvalent)
because it may be better to get these
vaccines at least 4 weeks apart.

ZOSTAVAX?

The most common side effects

that people in the clinical studies

reported after receiving the vaccine

include:

* redness, pain, itching, swelling,
hard lump, warmth, or bruising
where the shot was given.

s headache

The following additional side effects
have been reported with ZOSTAVAX:
¢ allergic reactions, which may be
serious and may include difficulty
in breathing or swallowing. If you
have an allergic reaction, call your
doctor right away.

chickenpox

fever

hives at the injection site

joint pain

muscle pain

nausea

rash

rash at the injection site

swollen glands near the injection
site (that may last a few daysto a
few weeks)

"« & ® @ & @ @ @

Tell your health care provider if you
have any new or unusual symptoms
after you receive ZOSTAVAX. For

a complete list of side effects, ask
your health care provider.

Call 1-800-986-8999 to report any
exposure to ZOSTAVAX during
pregnancy.

What are the ingredients of
ZOSTAVAX?

Active Ingredient: a weakened form
of the varicella-zoster virus.

Inactive Ingredients: sucrose,
hydrolyzed porcine gelatin, sodium
chloride, monosodium L-glutamate,
sodium phosphate dibasic,
potassium phosphate monobasic,
potassium chloride.

This page summarizes important
information about ZOSTAVAX. If you
would like more information, talk to
your health care provider or visit the
website at www.ZOSTAVAX.com or
call 1-800-622-4477.

Rx only
Issued June 2011

Distributed by:

Merck Sharp & Dohme Corp.,

a subsidiary of Merck & Co., Inc.
Whitehouse Station, NJ 08889, USA
VACC-1077054-0002 05/13



MooN LANDS ON MAN!

The skeptics said it couldn’t be done... but our
Moon Phase proves that one small step for
Stauer is one giant leap for watch lovers!

t has always taken scientific skill and artistic wizardry to

discover the Moon’s secrets. When Galileo Galilei
turned his telescope towards the Moon in 1609, he
relied on his knowledge of light and shadow
learned as a painter to understand the movements
of the heavenly orb. We relied on that same
pairing of art and science to create one of our
most complicated and beautiful movements
yet... for an unbelievable price!

Previously offered for $399, the stars have
finally aligned to make the Stauer Moon
Phase Watch available for ONLY $99!

Solving the mystery of Moon time. Since
earthly time is measured at regular 12 month
intervals, the Moon's month is at odds with our
calendar. A lunar month is
29.53 days, so a Moon-
phase watch needs to keep
time in two totally different
ways. That's why antique
watch collectors are always
quick to bid on this type of
complex lunar movement.
You'll find them among the
rarest and most expensive vintage
watches ever sold at auction. Not long ago, one of the
most important moon-phase timepieces fetched an
incredible $5.7 million!

Our goal was to create a timepiece more accurate and
affordable than its ancestors. As you can imagine, an offer
this good on a watch this spectacular cannot last forever.

How we captured the Moon. We put so much effort .
into perfecting the mechanics behind this watch, but we : .
didn’t forget the aesthetics. The Moon Phase Watch A Stauer EXCTHS‘IW
boasts three different complications set in the guillochéed Limited to the First 2,499 responden
face: a standard monthly calendar, a day of the week ¢o this ad only

indicator, and the moon phase display. Its rose gold- $399
finished case features a lfobnail-p:ﬁcte);n bezel afld a Stauer Moon Phase Wa_ltCh <
crocodile-embossed, genuine brown leather strap adds  Now your Call-In only price $99" ss»
the final luxurious detail. Save $300!

Your satisfaction is 100% guaranteed. If you are not Call now to take advantage of this fantastic offer.

thrilled, simply return the timepiece within 30 days for a 1 _888_27 7_ 841 6

full refund of the purchase price. This offer is limited to the -
first 2,499 callers to this ad, so please don’t wait. This kind Promotional Code MPW173-02 D scceeomen

) l)l s e d 3 d h Ca_'[L oMl EUSINESS
of watch only comes around once in a blue moon. e e "m:m..g of A+
- ’ . - . . ®
Stunning little machine! "I am in love with St&llel’
this watch!" — R. M. from Asheville, NC 1101 Sourem i x Ny Dipe MW 302

Fused rose gold case with hydraulic pattern dial = Day, date, and moen phase dials ~ * Price quoted is for Call-In Customers only versus the original
Crocodile-embossed leather band fits a 6%/4"-9" wrist * 3 ATM water resistance Staver.com price.



SURVIVAL GUIDE

John Tennent

National Geographic
Grantee

I —
EXPERTISE
Butterfly taxonomist

LOCATION
Papua New Guinea

Storm Tossed | v.s

making a census of Pacific butterflies
and was on the lookout for new spe-
cies on the remote Lusancay Islands.
There were five of us on a 23-foot din-
ghy | hired to move between islands—
an operator, his two assistants, me,
and a local Kawa chief who wanted

a lift—when we were hit by a squall.
Then the engine stopped. The storm
was raging, and we started taking on
water. We bailed out using the only
thing at hand: coconut husk halves.

A dinghy is hard to maneuver. It
tends to turn broadside to the waves,
making it dangerously unstable. We
had only two oars, and the assistants
were rowing furiously to keep the
bow into the wind, but as soon as
they stopped, the dinghy would drift
sideways again. The pilot's attempts

to restart the engine weren’t working.

We'd been stranded for about two
hours before visibility increased and
the chief recognized two rocks jutting

out of the water. The chief and |
grabbed a tarpaulin, tied each side
to an oar, and held the rudimentary
sail up to catch the wind. Using the
20-foot stick for poling around atolls
as a rudder, the operator steered us
toward Kawa Island. The chief knew
where it was in relation to the rocks.
With difficulty we headed to the
windless side of the island so the
weather wouldn't dash us against the
coral island’s edge. We gripped sur-
rounding coral to pull ourselves hand
over hand to shore. Freezing and with
little food, we walked the mile to the
nearest village to spend the night. It
turned into a week, due to continu-
ing storms. Later we learned that a
passenger ferry carrying hundreds
of people had been out in the same
weather. A wave came over the stern,
and many were lost. Thanks to a
quick-thinking Kawa chief named Nel-
son—a good omen for any Englishman
on board a ship—we were still five.

8§ NATIONAL GEOGRAPHIC » AUGUST 2013

ART: ISTVAN BANYAI PHOTO: JOHN TENNENT



The Invention of the Year is

Great News for your Ears
Perfect Choice HD™ is simple to use,

hard to see and easy to afford...

it’s like reading glasses for your ears™!

New Personal Sound Amplification Product
is an affordable way to “turn up the volume!”

Over the years, technology has made the way we live

easier, safer and more convenient. In many cases,
it’s even made many products more affordable...
(remember how much the first VCR used to cost?).
Now, if you need some help in turning up the
volume on the world around you, a new solution
has been invented... it’s called Perfect Choice HD™.

Perfect Choice HD is NOT a hearing aid. Hearing
aids can only be sold by an audiologist or a licensed
hearing instrument specialist following
hearing tests and fitting appointments.
Once they have you tested and fitted, you
could pay as much as $5000 for the product.

Affordable, Simple to _uﬁe, Virtually impossible to see

Why Perfect Choice HD is the best choice !

Lightweight /
Inconspicuous

Less than 1 ounce

Sound Quality

Excellent —
Optimized for speech

Reading glasses for your ears. While some
people need hearing aids, many just need

Test and Fitting Required No

the extra boost in volume that a PSAP gives
them. Now, thanks to the efforts of the

Free Batteries for Life

Yes, ask for details

doctor who leads a renowned hearing
institute, there is Perfect Choice HD. It’s a

One-on-One
Personal Set Up

Free

PSAP designed to accurately amplify sounds
and deliver them to your ear. Because we've

Friendly Return Policy

60 Days

developed an efficient production process,
we can make a great product at an affordable
price. The unit has been designed to have an easily
accessible battery, but it is small and lightweight
enough to hide behind your ear... only you'll know
you have it on. It’s comfortable and won’t make
you feel like you have something stuck in your

ear. It provides high quality audio so sounds and

conversations will be easier to hear and understand.

Are you or a loved one
frustrated in these situations?

* Restaurants ¢ Dinner parties
* Qutdoor conversations
* Lectures * Sermons * Meetings
...and other times where you need
to turn up the volume

We want you to be happy with Perfect Choice HD,
so we are offering to let you try it for yourself with
our exclusive home trial. . If you are not totally
satisfied with this product, simply return it within
60 days for a refund of the full product purchase
price. Don’t wait... and miss out on another
conversation... call now!

Perfect
Choice HD"

Call now and find out how you
can get FREE Batteries for Life!

Please mention promotional code 46883.

1-877-649-2781

1998 Ruffin Mill Road = Colonial Heights, VA 23834

o
Perfect Choice HD is not a hearing aid. If you believe 2
you need a hearing aid, please consult a physician. =
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River, hauling a poplar
branch for supper. A

. century ago hunting had
: nearly wiped out this

= il ‘species:Just 1,200 were




e chance of indoor

wclouds is 100 percent
wherever artist Berndnaut
Smilde goes. Here, one
of his fleeting nimbuses—
made when he mixes
moisture and smoke with
dramatic lighting—hovers
in a centuries-old castle
near Lanaken.

PHOTO: CASSANDER EEFTINCK SCHATTENKERK
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Visit PurinaONE.com /instinct to find out more.

Created with Purina ONE by
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New
Purina ONE
SmartBlend

True Instinct.

Formulated with

high nutrient
density

How
Canine Genomics
Influence Purina ONE Nutrition

The diversity in the canine genome is evidenced
by the broad range in the size of different breeds.

One major component in this variation of sizes
involves genetic expression of a cellular signal
called “Insulin-like Growth Factor” (IGF)—a link
that Purina scientists highlighted as co-authars of
an article that was featured in the joumnal “Science.”

To provide optimal nutrition for dogs of all
sizes, Purina ONE has formulas for
all canine metabolisms.
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“Cast your mind back
15,000 years,” says
Dr. Matthew Breen,
Professor of Genomics
at North Carolina State
University’s College of
Veterinary Medicine.

He imagines a scenario
where human encamp-
ments would be threat-
ened by wolves looking
to make a snack of their
livestock. The humans
may have thrown food
to the wolves, launching
the symbiotic relation-
ship between man and
his best friend, the dog.

Fast-forward to the Industrial
Revolution in the late 18th century,
when the wealthy began to breed
dogs, “not solely for their function,”
says Breen, “but increasingly for their
appearance.” Today, the American
Kennel Club recognizes 175 breeds,
from massive Mastiffs to wee Chi-
huahuas, all with discrete instincts
but descended from a common wolf
ancestor. There are working dogs
and companions—and now, dogs
whose genetic information may help
to save your life.

Purina’s longstanding partnership
with the canine genomics community
includes facilitating geneticists’ work
and serving as the primary sponsor
of the biannual Advances in Canine
and Feline Genomics and Inherited
Disease conference. These contribu-
tions have enabled key findings and
new ways of applying dog genome
mapping research to be more widely
disseminated and shared.

Dr. Breen specializes in identify-
ing genes in several canine cancers
that offer hope for advancing treat-
ments for both dogs and humans.
“Human and dog genomes are in-
credibly similar in that we both get
spontaneous genetic diseases,” he
says. Moreover, it is easier to identify
problematic areas in a dog’s genome
because the genetic variation among
dogs of the same breed is much
lower than the variation in humans.

Dr. Breen explains the genome
sequence as a “book,” with chro-
mosomes as “chapters” that tell a
specific story. “What we often see
in cancers is that an entire chapter

]
"

is discarded, scrambled, or moved
elsewhere in the book,” he says.
This can drastically alter the flow
and meaning of the story.

“With genome sequencing, we
take the entire book and meta-
phorically pass it through a paper
shredder.” To assemble the genome,
the shreddings are used to rebuild
the “pages.” Each “page” is stamped
with @ number and a comprehensive
table of contents is developed.

Another important focus of this
research is nutritional genomics.
Purina’s continued investment in
canine genome sequencing research
and the analysis of theses “pages”
has already provided insights that
have led to breakthrough nutritional
solutions for canine health and
well-being.

For example, Purina has lever-
aged its molecular understanding
of antioxidants systems that have
evolved within the canine genome
to protect against damaging free-
radicals.

Canine genome research con-
tinues to enable scientists from
many fields to pioneer advances
that impact the well-being of both
dogs and humans. “We are living
longer and it's having a huge effect
on our healthcare,” says Dr. Breen,
“and it’s the same with our pets.” By
supporting canine genomic research,
Purina is helping to improve the
health and well-being of all types of
dogs—and working to help enrich
the quality of their years with pro-
active owners like you. ®

SMARTBLEND'

DR. MATTHEW BREEN began his career over 20 years
ago working on the Human Genome Project and has
since been pioneering comparative aspects of cancer
research with a primary focus on companion animals.
He is Professor of Genomics at North Carolina State
University’s College of Veterinary Medicine and member of the
Center for Comparative Medicine and Translational Research.



UISMJMS | YUUH SHUT This page features two photographs: one chosen by our editors and one chosen by our
) readers via online voting. For more information, go to yourshot.nationalgeographic.com.

EDITORS’ cHoICE Saori Baba Fukuoka, Japan

During a ceremony to bless young children at Japan's Sumiyoshi Shrine in Fukuoka, Baba, a
graduate student, spied this minor assault with an artificial flower. Both brothers later laughed.

READERS’ CHOICE

Megan Lorenz
Etobicoke, Canada

On a photo excursion

to Costa Rica, Lorenz
wanted desperately to
photograph red-eyed
tree frogs. Just before
dusk she got lucky: One
approached a branch
nearby. Unsteady, it
grabbed a stalk of fungus
to balance itself, then
quickly climbed away.

16 NATIONAL GEOGRAPHIC » AUGUST 2013



Celebrex can help relieve arthritis pain...so you can keep moving.

Staying active can actually relieve arthritis symptoms. But if you have arthritis, staying active can be difficult.
Celebrex can help relieve arthritis pain...so your body can stay in motion.

* Just one 200mg Celebrex a day can provide 24-hour relief for many with arthritis pain and inflammation*
» Celebrex is proven to improve pain, stiffness and daily physical function in clinical studies**

e (Celebrex can be taken with or without food.

* In clinical studies, a lower percentage of patients taking Celebrex reported stomach discomfort (including
indigestion, abdominal pain, and nausea) versus those taking prescription ibuprofen and naproxen.

When it comes to finding the right arthritis treatment for you, you and your doctor need to balance the benefits with the
risks. So ask your doctor about prescription Celebrex. It could be an important step towards keeping your body in motion.

Visit celebrex.com or call 1-888-CELEBREX for more information.

*Individual results may vary. **Clinical studies with osteoarthritis patients.
You are encouraged to report negative side effects of prescription drugs to the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Important Safety Information:

All prescription NSAIDs, like CELEBREX, ibuprofen,
naproxen and meloxicam have the same cardiovascular
warning. They may all increase the chance of heart attack or
stroke, which can lead to death. This chance increases
if you have heart disease or risk factors for it, such as high
blood pressure or when NSAIDs are taken for long periods.

GELEBREX should not be used right before or after certain
heart surgeries.

Serious skin reactions, or stomach and intestine problems
such as bleeding and ulcers, can occur without warning
and may cause death. Patients taking aspirin and the
elderly are at increased risk for stomach bleeding and ulcers.

Tell your doctor if you have: a history of ulcers or bleeding
in the stomach or intestines; high blood pressure or heart
failure; or kidney or liver problems.

CELEBREX should not be taken in late pregnancy.

Life-threatening allergic reactions can occur with CELEBREX.
Get help right away if you've had swelling of the face or
throat or trouble breathing. Do not take it if you have bleeding
in the stomach or intestine, or you've had an asthma attack,
hives, or other allergies to aspirin, other NSAIDs or certain
drugs called sulfonamides.

Prescription CELEBREX should be used exactly as prescribed
at the lowest dose possible and for the shortest time needed.

See the Medication Guide on the next page for important information about Celebrex and other prescription NSAIDs.
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Uninsured? Need help paying for Pfizer medicines?
Pfizer has programs that can help. Call 1-866-706-2400 or visit PfizerHelpfulAnswers.com
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What is the most important information | should know about medicines
called Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)?
NSAID medicines may increase the chance of a heart attack or stroke
that can lead to death.
This chance increases:
» with longer use of NSAID medicines
* in people who have heart disease
NSAID medicines should never be used right before or after a heart
surgery called a “coronary artery bypass graft (CABG).”
NSAID medicines can cause ulcers and bleeding in the stomach and
intestines at any time during treatment. Ulcers and bleeding:
» can happen without warning symptoms
* may cause death
The chance of a person getting an ulcer or bleeding increases with:
« taking medicines called “corticosteroids” and “anticoagulants”
= longer use
smoking
drinking alcohol
older age
having poor health
NSAID medicines should only be used:
* exactly as prescribed
+ atthe lowest dose possible for your treatment
« for the shortest time needed

What are Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)?
NSAID medicines are used to freat pain and redness, swelling, and heat
(inflammation) from medical conditions such as:

« different l\[;pes of arthritis

+ menstrual cramps and other types of short-term pain
Who should not take a Non-Steroidal Anti-Inflammatory Drug (NSAID)?
Do not take an NSAID medicine:

* if you had an asthma attack, hives, or other allergic reaction with
aspirin or any other NSAID medicine

+ for pain right before or after heart bypass surgery

Tell your healthcare provider:

« about all of your medical conditions.

* about all of the medicines you take. NSAIDs and some other
medicines can interact with each other and cause serious side
effects. Keep a list of your medicines to show to your healthcare
provider and pharmagist. e

» if you are pregnant. NSAID medicines should not be used by
pregnant women late in their pregnancy.

« if you are breastfeeding. Talk to your doctor.

What are the possible side effecis of Non-Sieroidal Anti-
Inflammatory Drugs (NSAIDs)?

" s @

Get emergency help right away if you have any of the following
symptoms:
shortness of breath or trouble breathing
chest pain
weakness in one part or side of your body
slurred speech
» gswelling of the face or throat
Stop your NSAID medicine and call your healthcare provider right away
if you have any of the following symptoms:
* nausea
more tired or weaker than usual
itchin%‘
your skin or eyes look yellow
stomach pain
flu-like symptoms
vomit bloo
;[Illere is blood in your bowel movement or it is black and sticky
ike tar
* skin rash or blisters with fever
» unusual weight gain
« swelling of the arms and legs, hands and feet
These are not all the side effects with NSAID medicines. Talk to your
healthcare provider or pharmacist for more information about NSAID
medicines.
Call your doctor for medical advice about side effects. You may report
side effects to FDA at 1-800-FDA-1088.

Other information about Non-Steraidal Anti-Inflammatory Drugs (NSAIDs)

= Aspirin is an NSAID medicine but it does not increase the chance of

a heart attack. Aspirin can cause bleeding in the brain, stomach,

ar{d |tr]testines. Aspirin can also cause ulcers in the stomach and
INTESTINES.

= Some of these NSAID medicines are sold in lower doses with-
out a prescription (over-the-counter). Talk to your healthcare pro-
vider before using over-the-counter NSAIDs for more than 10 days.

NSAID medicines that need a prescription

Serious side effects include:

« heart attack
stroke
high blood pressure
heart failure from body swelling (fluid retention)
kidney problems including kidney failure
bleeding and ulcers in the stomach and intestine
low red blood cells (anemia)
life-threatening skin reactions
life-threatening allergic reactions
liver problems including liver failure

= asthma attacks in people who have asthma
Other side effects include:

- & & & = s s @

« stomach pain «  heartburn
= constipation *  nausea

* diarrhea *  yomiting
* gas «  dizziness

Generic Name | Tradename

Celecoxib Celebrex

Diclofenac Cataflam, Voltaren, Arthrotec (combined
with misoprostol)

Diflunisal Dolobid

Etodolac Lodine, Lodine XL

Fenoprofen Nalfon, Nalfon 200

Flurbiprofen Ansaid

Ibuprofen Motrin, Tab-Profen, Vicoprofen® (combined with
hydrocodone), Combunox (combined
with oxycodone)

Indomethacin Indocin, Indocin SR, Indo-Lemmon,
Indomethagan

Ketoprofen Oruvail

Ketorolac Toradol

Mefenamic Acid | Ponstel

Meloxicam Mobic

MNabumetone Relafen

Maproxen Naprosyn, Anaprox, Anaprox DS, EG-Naproxyn,
Naprelan, Naprapac (copackaged with
lansoprazole)

Oxaprozin Daypro

Piroxicam Feldene

Sulindac Clinoril

Tolmetin Tolectin, Tolectin DS, Tolectin 600

* Wcogmfen contains the same dose of ibuprofen as over-the-counter
(OTC) NSAIDs, and is usually used for less than 10 days fo
freat pain. The OTC NSAID label warns that long term continuous use
may increase the risk of heart attack or stroke.

This Medication Guide has been approved by the U.S. Food and Drug Administration.
LAB-0609-1.0



SOLD OUT
When They’re Gone, four years

They’re GONE

JUST RELEASED: This new
China Silver Panda is a
first-ever—and it’s going fast!

Each year, when China releases its
Silver Panda coin, millions of collectors
and silver lovers around the world
swarm the market for these red-hot
silver beauties. But even though

the China Mint has raised their
mintages from 600,000 to 8 million | A
in recent years, the China Silver DT
Pandas have still sold out each

and every year. Why? The answer

is surprisingly simple.

The Chinese silver rush is on!
The China Silver Panda has been one
of the world’s most popular coins for
the last thirty years. But remarkably,
an old 1949 law prohibited Chinese citizens
from owning these coins until the law was
changed in 2004. When the law was finally
changed, millions of China’s prosperous new Buy more and SAVE MORE!
middle class buyers flooded into the market.  $39.95 each for 1—4 coins plus s/h

Actual Size: 40 mm

The Chinese silver rush is on! $38.95 each for 5-9 coins plus s/h
. $37.95 each for 10-19 coins plus s/h
Current prices for past-year Pandas: $35.95 each for 2040 coins plus s/

Due to availability and demand, some past- (Save up to $160)

. g‘;fvgﬂgflfeg‘ﬁ;ﬁg;}gs command  Norp. Fimit of 40 coins per household

1992 Silver Panda .......... §235.00 Toll-Free 24 hours a day

1998 Silver Panda . ......... 290.00

2000 Silver Panda . ......... $750.00 1 '888'3 73'06 5 1

2009 SilverPanda .......... $92.69 Offer Code PAD164-02

Please mention this code when you call.

Satisfaction Guaranteed! %
As a distributor, we are making our official H ) o
mint allocation available on a strictly first New York M11t®
come, first served basis. If you are not satisfied %}ilpl:l gfﬁ‘%ﬁ’:g;s Doz W,
with your coins, simply return them within Burnsville, Minnesota 55337
30 days for a full refund (Zess all s/h). www.NewYorkMint.com

Prices and availability subject to change without notice. Past performance is not a predictor of future performance.
NOTE: New York Mint® is a private distributor of worldwide government coin and currency issues and privately issued licensed
collectibles and is not affiliated with the United States government. Facts and figures deemed accurate as of May 2013.

©2013 New York Mint, LLC.




SKYCAST
Overhead this month
in parts of the world
sy August 10-13
'Y/ Perseid meteor

shower
c August 26

Look for Neptune
PYTHON CHALLENGE
What happened

®
when Florida
declared open
season on pythons?
FLORIDA HAS DISCOVERED something the parents of teenage boys have Blake Russ of the group
known for years: Snakes escape. For decades wholesalers in Florida Florida Python Hunters
have imported tens of thousands of pythons to supply American has his hands full. Russ
and international pet stores. Among the most popular has been the won $1,000 for catching
Burmese python, a relatively docile species found widely across South one of the Python
Challenge’s longest

and Southeast Asia that grows to about 20 feet and can lay up to a
hundred eggs in a clutch. So what makes Florida home to the python
business now makes it simply home. Thousands of the snakes, perhaps
multiples of that, are now permanently established as a part of the
state's ecosystem. How established is yet unclear.

In January the Florida Fish and Wildlife Conservation Commission
launched a Burmese python hunting tournament, the 2013 Python
Challenge, awarding cash prizes to the person who brought in the most
dead pythons and the largest. Nearly 1,600 people from 38 states regis-
tered in two classes: licensed snake hunter and amateur. Contestants
were advised to kill the snakes using a bolt gun, a firearm, or a machete.
The contest’s goal, according to Frank Mazzotti, professor of wildlife
ecology at the University of Florida, was to contain the snakes, gain
insight into their lives, and bring attention to the invasive species issue.

Days appear nhumbered for the big-snake business. In 2010 Florida
outlawed Burmese pythons and several other “giant” snake species as
pets, and the U.S. Fish and Wildlife Service has imposed a federal ban
on their importation or interstate transfer.

By the end of the month-long contest, licensed snake hunter Ruben
Ramirez—captain of a group called the Florida Python Hunters—had
caught the most pythons overall, an astounding 18 of the total 68
harvested. Ramirez’s team members wanted to bring their catch in
alive but were told they would be disqualified. Instead they shot their
snakes with a pellet gun. Said one team member, “It was like shooting
my own dog.” —Bryan Christy

snakes: It measured
eleven feet one inch.
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WO ]_‘ld A SELECTIVE TIME LINE OF PICTORIAL LANGUAGES
o
WIﬂlout Up to 40,800 years ago e Cave %)T";‘
paintings bull
Words

Ever since the earliest about 3400 ec. ® Sumerian 9 g ¢:r
recorded paintings ;L:irtxi?-:form
were made on cave 9 head walk  bird

walls in northern Spain,

humans have usedp about 3200 BC. ¢ Egyptian

¢ ; hieroglyphs  yuiture (the sound of the lelter “a"}
visuals to communicate.

Some of these message 1200 8C.  Maya N~
systems are just lists calendar J
or calendars. Are any icons month of Sotz (bat, 4th of 18 months)
of them truly universal
languages—with sen- AD. 3001300 e American
; Indian
tences—or are they just petroglyphs  1iohom sheep

collections of universally
understood icons?

A language needs
grammar. How can an
organized arrangement
of pictures be precise
and subtle enough to
convey metaphor? What
do you “read” here:

2% fa e

Does it say, "At night,

a person goes home

to bed and dreams of
shakes”? Or could it be,
“After cutting his (or her)
nails, a person goes into Language [ 1949 4
a house but can't get SYSlas, saan

1925-1945 The bridge between historical and

modern pictorial language is
social scientist Otto Neurath.

Neurath used charts
composed of rows of tiny
icons to illustrate, map, and
guantify aspects of life.

LU

He called his system Isotype
(International System of
Typographic Picture Education).

Neurath’'s graphic collaborator
Gerd Arntz drew the simplified fcons
used in the Isotype systern. At lefi

"B male figure + cog = industrial wmrkr-rr

S o ol

comprising T

to sleep because the hundreds of blles) le ploW e
thought of snakes keeps e el
ki (or her) Sk dL'bI;‘T'[_T“r.‘b E ) 4—.' %

B (achen) ke licnte | 1971 ¢ Locos AN~B3-l X

ne pro .em {_Or one sentences (Yukio The postman brought a letter
pleasure!) with pictures Ota) from my hometown.
is that we read into them
what we want. Also, both 1982 ¢ Emoticons - -
(Scott -") ,“) *<|:=)

of the interpretations
above assume that you
are reading from left
to right. How universal
is that? —Nigel Holmes

Fahlman) smile  wink  Santa Claus

2010 ¢«

The Noun Project (a Web collection of icons)

GRAPHIC: NIGEL HOLMES
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Quality Tools at Ridiculously Low Prices

FACTORY DIRECT TO YOU!

How does Harbor Freight Tools sell high
guality tools at such ridiculously low prices?
We buy direct from the factories who also
supply other major brands and sell direct

| .
- 1
1
1
to you. It’s just that simple! Come see H
for yourself at one of our 400+ Stores i
Nationwide and use this 20% Off Coupon g
on one of our 7,000 producis*, plus pick -
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i
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Tools, Woodworking Tools, Welders, Tool
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= Over 25 Million Satisfied Customers!

= 1 Year Competitor's Low Price Guarantee

= No Hassle Return Policy!

= 100% Satisfaction Guaranteed!

= Dver 400 Stores Nationwide
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NEXT Jupiter spins so quickly that its rotation has

E mme—

altered its shape from a sphere to a squashed ball. S S =—
4 i q ~—

Flooding the Canyon

Arizona’s Glen Canyon Dam harnesses the Colorado River to
provide electricity throughout the U.S. West—but it also blocks the
1,450-mile river from ferrying sediment downstream to the Grand
Canyon. That process is vital for building the canyon’s sandbars,
which provide campsites and habitat that protects rare fish. So
in November 2012 the U.S. Department of the Interior released

a controlled flood of 44,700 cubic feet per second from the dam
for three and a half days. The flow rebuilt many sandbars. But the
bigger deal, notes flood manager Jack Schmidt, is a new protocol
that allows opening the dam’s floodgates when necessary. More
frequent floods may help the Colorado, which, Schmidt says, is “a
river condemned to serve many masters.” —Christine Dell Amore

Normal water level

Rivarbank

Flood level

Sediment
redistributed

Viklng Mice The Norse marauded. So did their rodents. According to evolu-
tionary biologist Eleanor Jones, there’s a DNA link between modern mice living where
Vikings once settled and house mice that stowed away on longships. Since house mice
aren't particularly good at foraging, once they were on land, common larders tied the
fates of mice and men. If Vikings abandoned outposts, leaving empty pantries, Norse
mice died out and were replaced with mice brought by later settlers. —Johnna Rizzo

PHOTOS: DAVID RANKIN (DAM); REDMOND DURRELL, ALAMY

GRAPHICS: MAAYAN HAREL (TOP): NGM ART. SOURCE: PAUL GRAMS, U.S. GEOLOGICAL SURVEY



when your pet’s health is on the line, all the fancy
bowls in the world won’t keep him healthy. VPI® will.

From routine shots to unexpected emergencies, VPI Pet Insurance helps you provide the best care possible
for your pet. VP| — healthy pet, happy owner.

see why happy owners love VPI at = Veterinary
petinsurance.com/ng = Pet Insurance

a Nationwide Insurance® company

or call 855.303.2857
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ThiCk Cl’“de Most U.S. pipelines were designed

to transport oil. What they weren't meant to carry is bitumen, a
product of tar sands, like those in Canada, that can also be turned
into energy. Bitumen is substantially thicker, so to make it flow
through pipes, engineers dilute it with chemicals.

The resulting mixtures, called dilbit, are also cheaper than other
crudes. Yet cleaning up when it spills is difficult. A leak in Michigan
in 2010 of about 845,000 gallons proved more complex than
oil to remove. “As the added chemicals evaporate, the
thicker material stays put,” says geochemist Chris Reddy.
Dilbit formulas vary, complicating assessments of spills’
effects on health. In pursuit of North American-based
energy sources, producers say that precautionary cleanup
plans can help minimize the impact of accidents. —Daniel Stone

Bitumen—about as thick as
peanut butter—becomes
dilbit (right, in water) when
diluted for transport.

Diluents
20%
| owsir-
80%
I Bitumen

PHOTO: REBECCA HALE, NGM STAFF, GRAPHIC: LAWSON PARKER, NGM STAFF ‘
SOURCE: C. DOUGLAS BROWN, NUSTAR ASPHALT REFINING



Well, hello.

Introducing a new discount for
National Geographic Society
members.

GEICO is known for saving people
money on car insurance. And now,
as a National Geographic Society
member, you may qualify for a
special new discount on GEICO
insurance. Simply get a quote today,
and mention your affiliation. In just
15 minutes, you can see how much

you could save.

Get a free quote.

GEICO

geico.com

1-800-368-2734

or your local GEICO office

AUTO « HOME « RENTERS * MOTORCYCLE « RV *« BOAT « PWC

Somediscounts,coverages, paymentplansandfeaturesarenotavailableinallstatesorall GEICOcompanies. Discountamountvariesinsomestates. Onegroupdiscountapplicable
perpolicy. Coverage isindividual. InNewYork 2 premium reduction may be available. National Geographic Society members arecomprised of subscriberstoNational Geographic
miagazine. For details on membership go towww.nationalgeographic.com/member. Motoreycle coverage is undenwritten by GEICO Indemnity Company. Homeowners, renters,
boat and PWC coverages are written through non-affiliated insurance companies and are secured through the GEICO Insurance Agency, Inc. GEICO is a registered
%r;ig??mggc%f Government Employees Insurance Company, Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary, GEICO Gecko image © 1999-2012.

© 212 GEl




NExT Magpies and pigeons are among the only known
e birds that can recognize themselves in a mirrar.

®
Allt Kl]_l Slave-making ants on the U.S. East Coast have a A slave-making ant,

singular purpose: to sack neighboring ants’ nests and seize the pupae though larger, has been
to serve as their drudges. Instinct outweighs lineage, so the enslaved dealt a death blow by one
ants start working where they hatch, foraging food and caring for the of its potential captives.

captors’ new brood and queen. They even feed the slave-makers—
which are such specialized raiders that they can’t feed themselves.

The captive ants are prone to periodic uprisings though, decapi-
tating their imprisoners and tossing their eggs out of the nest to die
of neglect. “In theory it only takes one rebellious ant to do the job,”
says evolutionary biologist Tobias Pamminger. “Killing young is not
hard.” Still, the vicious cycle seems to favor the enslavers. At least 30
percent of the slave-making ants always survive such Spartacus-like
onslaughts, enough to raid another day. —Johnna Rizzo

A A A T

Printable Reefs Aastiicial coral reefs now come with more nooks and crannies,
thanks to 3-D printing technology. The new sandstone structures (left) are built layer

by layer on a printer the size of a small house. David Lennon, director of Sustainable
Oceans International, helped design the 1,100-pound reefs. Last fall biologists deployed
two off the coast of Bahrain, in the Persian Gulf. The numerous hiding holes attract more
diverse communities than do reefs formed from concrete molds. —Jane J. Lee

PHOTOS: MARK W. MOFFETT (TOP), REEF ARABIA. GRAPHIC: ALVARO VALIND
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NEXT There are about seven times as many people of Irish ancestry ll‘

living in the United States as there are living in Ireland.

REPORTED BIGHEAD AND SILVER CARP SIGHTINGS

Carp
Invasion

Asian carp have been tenacious

in U.S. waters. Brought to America First reported

in the 1970s to help clean sewage sightings'in the
water, several hundred carp wild: lower White
have spawned millions. Adept River and Bayou UNITED STATES

S . . Meto, Arkansas
at moving between rivers during

floods, escaped carp are now
on the verge of spreading into

all five Great Lakes. Biologists 1975

worry that the all-plankton diet (2 LOCATIONS)

of species like bighead and silver P i
carp will disrupt the food chain | aumy m

and collapse fragile ecosystems.
The U.S. Fish and Wildlife

Service and U.S. Geological %

Survey, among other agencies, are

implementing a plan to manage

the fish’s spread. Engineers have »

set up electrical barriers to limit

access between rivers and the .

Great Lakes. New laws prevent

fish transport across state borders.

Several companies are even 2012 ’ % 'S

working on carp-specific poisons. (009) PR LY o
There is some good news: Carp

in several rivers have shown signs

of slowing population growth. “Our

best chance to control these fish

might be to harvest them and to

use them,” says Purdue Univer-

sity’s Reuben Goforth. One option

is to cook and sell the fish. A PR bt
campaign has loebbied to shed length, 3 feet
carp’s bony stigma by changing its

name to “silverfin.” —Daniel Stone Bighead carp, 5 ft

On the Scent goldenrods aren’t sticking to what's expected of plants:
The gallflies that perch on their leaves (left) are the ones being smelled. Entomologists
say it's part of the larger arms race between plants and insects. In this case goldenrods
are able to sniff out when a male fly—likely emitting mating messages—is around and
produce toxins to deter egg laying. “Plants are winning mostly,” says Penn State’s
Mark Mescher. “Insects are always trying to catch up.” —Johnna Rizzo

PHOTO: |AN GRETTENBERGER. GRAPHIC: ALVARO VALINO. SOURCES: CENSUS BUREAL, POPULATION REFERENCE BUREAU
ART: MESA SCHUMACHER. MAP: RYAN MORRIS, NGM STAFF. SOURCE: AMY BENSON, U.S. GEOLOGICAL SURVEY



Death is always near, and teamwork is essential on the Serengeti—
even for a magnificent, dark-maned male known as C-Boy.

®
THE SHORT
HAPPY LIFE OF
A SERENGETI
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a T e ) The Vumbis rest on a kopje, or rocky outcrop, near a
: . favorite water hole. Lions use kopjes as havens and
: outlooks on the plains. When the rains bring green
grass, wildebeests arrive in vast herds.



C-Boy and a Vumbi female relax between
matings. During estrus a female may be
monopolized for days by a single male consort.
Dark manes correlate with robustness, and
dark-maned studs like C-Boy are preferred.
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By David Quammen
Photographs by Michael Nichols

hey say that cats have
nine lives, but they don't
say that about the Seren-
geti lion. Life is hard
and precarious on this
unforgiving landscape,
and dead is dead. For
the greatest of African
predators as well as for
their prey; life spans tend
to be short, more often
terminating abruptly than in graceful decline.
An adult male lion, if he’s lucky and durable,
might attain the advanced age of 12 in the wild.
Adult females can live longer, even to 19. Life
expectancy at birth is much lower, for any lion,
if you consider the high mortality among cubs,
half of which die before age two. But surviv-
ing to adulthood is no guarantee of a peaceful
demise. For a certain young male, black-maned
and robust, known to researchers as C-Boy, the
end seemed to have arrived on the morning of
August 17, 2009.

A Swedish woman named Ingela Jansson,
working as a field assistant on a long-term lion
study, was there to see it. She knew C-Boy from
previous encounters; in fact, she had named
him. (By her recollection, she had “boringly”
labeled a trio of new lions alphabetically as
A-Boy, B-Boy, and C-Boy.) Now he was four or
five years old, just entering his prime. She sat
in a Land Rover, 30 feet away, while three other
males ganged up on C-Boy and tried to kill him.
His struggle to survive against those daunting
odds, dramatic in itself, reflected a larger truth
about the Serengeti lion: Continual risk of death,
even more than the ability to cause it, is what
shapes the social behavior of this ferocious but
ever jeopardized animal.

On the day in question, near the dry bed of
the Seronera River, Jansson came to check on
a pride known as Jua Kali. She was also alert
for adult males, including those “resident” with
the pride. (Male lions, not strictly belonging to
any pride, instead form coalitions with other
males and exert controlling interest over one or
more prides, fathering the cubs and becoming
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Cubs of the Simba East pride: too young to kill but old
enough to crave meat. Adult females, and sometimes
males, do the hunting. Zebras and wildebeests rank
high as chosen prey in the rainy season.
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TRACKING THE

Prides

Location, location, location: High-quality
habitat is crucial to a lion pride. Midsize
prides generally control the best real
estate and do better at holding on to
their prime territories. Where rivers join,
prey animals such as wildebeests and
zebras become concentrated, making

it easier for lions to kill them. Prides
holding such territories produce more
cubs that survive.

WHERE LIONS THRIVE
Prides that control the best
territories produce the most cubs.

Reproductive success
High Low

PRIDE TERRITORIES
Two to six females are optimal for prides
on the plains, up to 11 in woodlands.
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- _ River confluences trap prey
© ~— Prey carcass (data collected 1966-2005)

P Kopje: a small, rocky hill used
as a lookout or to hide cubs

v Plains: grassland or shrubland
Open woodland
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Check out audio, video,
and an interactive map
on our digital editions.

VIRGINIA W. MASON, NGM STAFF

SOURCES: CRAIG PACKER, ANNA MOSSER. DANIEL ROSENGREN, AND ALl SWANSON,
LION RESEARCH CENTER, UNIVERSITY. OF MINNESOTA; TANZANIA NATIONAL PARKS; -

TANZANIA WILDLIFE RESEARCH INSTITUTE; FRANKFURT MOLOGICAL SQCIETY

"‘“‘ W f-: TQ
o0
o\ 1
v 4 Nty
MUKOMA R : :
MISCH!EF / I;NME REAL E‘S‘IATE Abt
- ) ’ und
T f fem!esf‘* -~ confluences mark the best territory
Vol (above). When oversize prides split u
o some lions mlgra!e and creaie new pric
i = - FAW i .|
-\ SPURS ol i
i 3 females + FOAEV L
\ 4 ';_ w
MUKOMA\ V' l1l l’ .
HILL =N \ -
2 femajes 6 A ".I \ | N
o e | \ | N
\\ KDy 2eis] | \ .
% \ —_—— ’I f I . \h.._._. N
) / { WFEX-PLAINS ~~~"
I | . / § 2 females

2 - ¢ \
==y \ GIRTASHO\ SiMeA |
. \ \ NUMB
\ OUTCASTS\\g e o
\ 9 females 1,‘ l

[I . ,
el o
2K p
{. .
“SIMBA S’ITA N .
,’ 4fema.'es ; : -g..._,_____‘_,/"x

[ f Y  m - S—



MASAI
MARA

AFRICA NATIONAL

IKORONGO
ECOSYSTEM .\ e, 'XORONGO

J TANZANIA GAME RESERVE i

LOLIONDO GAME-
CONTROLLED AREA

s . k":@.t l
. Fourmajas"%@ned : } {
\ the Killers pr Sl T
-u-.._,___'.n-'"-'
"..--"-'.':—— A
T



D T




/ | \
The Killers, a male coalition of four, earned their
name with lethal attacks on females. They almost
killed their rival C-Boy too. Because good territory
is a precious resource, fighting and displacing
competitors are part of the natural struggle.










protect not just their own cubs but others too.
Such cooperative mothering, efficient in itself, is
further encouraged by the fact that the females
of a pride are related—as mothers and daughters
and sisters and aunts, sharing a genetic inter-
est in one another’s reproductive success. But
prides that are too large do poorly also, because
of excessive within-pride competition. A pride
of two to six adult females seems to be optimal
on the plains.

Male coalition size is governed by similar
logic. Coalitions are formed, typically, among
young males who have outgrown the natal pride
and gone off together to cope with adulthood.
One pair of brothers may team with another
pair, their half-siblings or cousins, or even with
unrelated individuals that turn up, solitary, no-
madic, and needing partnership. Put too many
such males together as a roving posse, each hun-
gry for food and for chances to mate, and you
have craziness. But a lone male, or a coalition
that’s too small—just a pair, say—will suffer dis-
advantages also.

That was C-Boy’s dilemma. With no partner
other than Hildur, a handsome enough male
who showed great eagerness to mate but little
to fight, C-Boy confronted the Killers, in their
aggressive ascendancy, virtually alone. Not even
his resplendent black mane could neutralize
three-against-one odds. Maybe by now he was
already dead. If so, Rosengren and I realized,
those minor battle injuries on the faces of the
Killers might be the last evidence of C-Boy that
anyone would ever see.

THAT NIGHT THE KILLERS made another move
into new territory. They had rested all day by the
riverbank, letting the sun cook their faces and
dry their sores. About two hours after sunset,
they started roaring. Their joined voices broad-
cast a message of some sort—maybe, Here we
come!—into the distance. Then they set out, all
four together, on what looked like a purposeful
march. Rosengren and I got the word by walkie-
talkie from Nichols, who had been keeping vigil.
We jumped into Rosengren’s Land Rover and
headed out through the blackness, beginning
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A female wrangles her infant cubs. During the first
o [ o o -
few weeks, when they’re too young for the competi-
tive jumble among older cubs in the pride and so
vulnerable to predators, she keeps them hidden
away in a den. But these will soon join the group.
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A male often asserts his prerogatives.
C-Boy feasts on a zebra while the Vumbi
females and cubs wait nearby, warned off

by his low growls. Their turn will come.




Hildur, C-Boy’s partner, frequently makes
a long run to visit the Simba East pride.
A coalition that controls two prides must
maintain vigilance over both.






Yusufu Shabani Difika lost his arms in a lion attack
in Tanzania’s Selous Game Reserve. Poor villagers
farm marginal land along reserve edges, where
bushpigs raid crops and lions may attack people.
Here his uncle bathes Difika, a father of two.






In South Africa thousands of lions are captive bred on ranches, ‘or hunting within confined
areas. Many people, including hunters, question whether the ranches satisfy the ethic of fair chase.







Hunters of captive lions are more certain of suc

lioness was killed by bow hunter Steve Sibrel (at left) on a ranch in North-West Province, South Africa.







yield skeletons that are exported for traditional medicines, mostly
to Asia. With tigers reduced to a few thousand in the wild, lion bones are gaining

ions are complicated creatures,

magnificent at a distance yet

fearsomely inconvenient to

the rural peoples whose fate is

to live among them. They are

lords of the wild savanna but

inimical to pastoralism and

incompatible with farming. So

it's no wonder their fortunes

have trended downward for as

long as human civilization has been trending up.
There’s evidence across at least three conti-
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nents of the lions’ glory days and their decline.
Chauvet Cave, in southern France, filled with
vivid Paleolithic paintings of wildlife, shows us
that lions inhabited Europe along with humans
30 millennia ago; the Book of Daniel suggests
that lions lurked at the outskirts of Babylon in
the sixth century B.c.; and there are reports
of lions surviving in Syria, Turkey, Iraq, and
Iran until well into the 19th or 20th centuries.
Africa alone, during this long ebb, remained the
reliable heartland.

But that has changed too. New surveys and




estimates suggest that the lion has disappeared
from about 80 percent of its African range. No
one knows how many lions survive today in
Africa—as many as 35,0002—because wild lions
are difficult to count. Experts agree, though, that
just within recent decades the overall total has
declined significantly. The causes are multiple—
including habitat loss and fragmentation, poach-
ing of lion prey for bush meat, poachers’ snares
that catch lions instead, displacement of lion prey
by livestock, disease, spearing or poisoning of
lions in retaliation for livestock losses and attacks

By David Quammen
Photographs by Brent Stirton

upon humans, ritual killing of lions (notably with-
in the Maasai tradition), and unsustainable trophy
hunting for lions, chiefly by affluent Americans.
The new assessments, compiled by scientists
from Panthera (an international felid conser-
vation group), Duke University, the National
Geographic Society’s Big Cats Initiative, and
elsewhere, indicate that African lions now live in
nearly 70 distinct areas (map, pages 70-71), the
largest and most secure of which can be consid-
ered strongholds. But the smallest contain only
tiny populations, isolated, genetically limited,
and lacking viability for the long term. In other
words, the African lion inhabits an archipelago
of insular refuges, and more than a few of those
marooned populations may soon go extinct.

WHAT CAN BE DONE to stanch the losses and
reverse the trend? Some experts say we should
focus efforts on the strongholds, such as the
Serengeti ecosystem (spanning Tanzania to
Kenya), the Selous ecosystem (southeastern
Tanzania), the Ruaha-Rungwa (western Tan-
zania), the Okavango-Hwange (Botswana into
Zimbabwe), and the Greater Limpopo (at the
shared corners of Mozambique, Zimbabwe,
and South Africa, including Kruger National
Park). Those five ecosystems alone account for
roughly half of Africa’s lions, and each contains
a genetically viable population. Craig Packer
has offered a drastic suggestion for further
protecting some strongholds: Fence them,
or at least some of their margins. Investing
conservation dollars in chain-link and posts,
combined with adequate levels of patrolling
and repair, he argues, is the best way to limit
illegal entry into protected areas by herders,
their livestock, and poachers, as well as reckless
exit from those areas by lions.

Other experts strongly disagree. In fact,
this fencing idea goes against three decades of

Contributing writer David Quammen received the
2012 Stephen Jay Gould Prize from the Society for
the Study of Evolution. Documentary photographer
Brent Stirton's October 2012 elephant-ivory story
won the POY Environmental Vision Award.
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THE STATE OF

[.10ns

Africa’s lions—formerly widespread
across the continent, although their
numbers in earlier eras are unknow-
able—have declined severely in both
distribution and abundance. Lions live
in 67 distinct areas—only 10 of them
large and secure enough to be called
strongholds. Most areas face an uncer-
tain future, with unstable political
situations, no protected status, or too
few lions. The map shows a mosaic of
opportunities, fading hopes, and lion
habitat emptied of lions—all sur-
rounded by people and their impact
on the landscape. Lion conservation-
ists differ as to how best to proceed.
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LIBYA EGYPT "‘?

HOW MANY LIONS?

Lions are hard to count.

The Big Cats Initiative survey
found that there may be

some 35,000,* restricted to a
shrinking number of key areas.

Strongholds are in bold.

56% (19,700 lions)
A Selous

B Ruaha-Rungwa

C Serengeti-Mara

D Greater Limpopo

E Okavango-Hwange

26 % (9,000 lions)

F Niassa

East Central African Republic
Tsavo-Mkomazi
Kgalagadi
Mid-Zambezi
Masai Steppe
Luangwa Valley
Boma-Gambela
Etosha-Kunene
Southeast Chad
Kafue
W-Arly-Pendjari
Laikipia-Samburu

1 8 _ Highest risk of
9/ local extinction

(6,200 lions in 49 areas)
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LION NUMBERS ARE HIGH ESTIMATES TO
ALLOW FOR SOME VIABLE POPULATIONS



'HEN HUMANS ARE

unted

For rural Tanzanians the threat of lion attack rises
and falls with the phases of the moon (below), the
nocturnal predators favoring the darkest nights.
But whether the night is dark or bright, villagers
living without electricity or plumbing have to walk to
the outhouse or to get water and firewood. People
have even been attacked inside their homes.
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Attacks when the moon is above
the horizon are usually on cloudy
nights in the rainy season—just
before harvesttime, when people
sleep in the fields to guard crops

against bushpigs.

e

evening i
activity

11

Midnight

1 75 attacks

Moon below horizon

421 attacks il
(1988-2009) |

® Killed 282 Injured 139

conservation theory, which stresses the impor-
tance of connectedness among habitat patches.
Packer knows that, and even he wouldn't put
a fence across any valuable route of wildlife
dispersal or migration. But consider, for instance,
the western boundary of the Serengeti ecosys-
tem, where the Maswa Game Reserve meets the
Sukuma agricultural lands beyond. If you fly over
that area at low elevation, you'll see the boundary
as a stark edge, delineated by the slash of a red
clay road. East of it lies the rolling green terrain
of Maswa, covered with acacia woodlands and
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Moon=/ 125

harizon ‘—

Lions have attacked more than a thou-
sand Tanzanians since 1988, when the
government first kept records. A recent
study focused on attacks in 12 districts.

below
harizon

lush savanna, a virtual extension of Serengeti
National Park. West of the road, in the Sukuma
zone, you'll look down on mile after mile of
cotton fields, cornfields, teams of oxen plowing
bare dirt, paddies, and brown-and-white cows
standing in pens. A fence along that boundary,
as Packer asserts, could do no harm and possi-
bly some good. It may be a special case, but it’s
enough to open a heated discussion.

Trophy hunting is also controversial. Does
it contribute to population declines because
of irresponsible overharvesting? Or does it
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effectively monetize the lion, bringing cash into
local and national economies and providing
an incentive for habitat protection and sus-
tainable long-term management? The answer
depends—on particulars of place, on which
lions are targeted (old males or young ones),
and on the integrity of management, both by
the hunting operator and by the national wild-
life agency. Certainly there are abuses—coun-
tries in which hunting concessions are granted
corruptly, situations in which little or no hunting
income reaches the local people who pay the

HGM MAPS

Lion attacks are most numerous in areas
where farming attracts bushpigs but other lion
prey is scarce. In southern Tanzania religious
strictures keep the largely Muslim population
from eating or even killing the wild pigs.

L] 11
® Midnight

: 221 attacks s 1

Moon below horizon

L ]

Near the Equator,
Tanzania has close to
12 hours of day and

12 of night year-round.

real costs of living amid lions, concessions on
which too many lions are killed. But in places
such as Maswa Game Reserve—where hunts are
scrupulously managed in cooperation with the
Friedkin Conservation Fund, an organization
that cares more about habitat protection than
about revenue—the effect of a ban on hunting
would be perverse.

Hunting of captive-bred lions released into
fenced areas on private ranches, as now widely
practiced in South Africa, raises a whole differ-
ent set of questions. In a recent year 174 such
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Sukuma in western Tanzania traditionally killed lions in defense of their cattle or village, dancing
to claim tributes as thanks. Some Sukuma now kill innocent lions to claim the rewards.

lion-breeding ranches operated in the country,
with a combined stock of more than 3,500 lions.
Proponents argue that this industry may
contribute to lion conservation by diverting
trophy-hunt pressure from wild populations
and by maintaining genetic diversity that could
be needed later. Others fear it may undercut the
economics of lion management in, say, Tanza-
nia, by offering cheaper and easier ways to put
a lion head on your rec-room wall.

And then there’s the matter of what happens
to the rest of the lion. The export of lion bones
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from South Africa to Asia, where they are sold
as an alternative to tiger bones, constitutes a
dangerous trend that surely increases demand.

Bottom line: Lion conservation is an intricate
enterprise that must now reach across borders,
across oceans, and across disciplines to confront
a global market in dreams of the wild.

BUT CONSERVATION BEGINS at home, among
people for whom the sublime and terrifying
wildness of a lion is no dream. One set of
such people are the Maasai who inhabit group



the role of Lion Guardian is now prestigious
within those communities.

I spent a day recently with a Lion Guardian
named Kamunu, roughly 30 years old, serious
and steady, whose dark face tapered to a nar-
row chin and whose eyes seemed permanently
squinted against sentiment and delusion. He
wore a beaded necklace, beaded earrings, and a
red shuka wrapped around him; a Maasai dagger
A was sheathed on his belt at one side, a cell phone
2 at the other. Kamunu had personally killed five
lions, he told me, all for olamayio, but he didn’t
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ranches bordering Amboseli National Park,
on the thornbush plains of southern Ken-
ya. Since 2007 a program there called Lion
Guardians has recruited Maasai warriors—
young men for whom lion Kkilling has tradi-
tionally been part of a rite of passage known as
olamayio—to serve instead as lion protectors.
These men, paid salaries, trained in radiote-
lemetry and GPS use, track lions on a daily
basis and prevent lion attacks on livestock.
The program, small but astute, seems to be
succeeding: Lion killings have decreased, and

! g - intend to kill any more. He had learned that

lions could be more valuable alive—in money
from tourism, wages from Lion Guardians, and
the food and education such cash could buy for
a mans family.

We walked a long circuit that very hot day,
winding through acacia bush, crossing a dry riv-
erbed, Kamunu following lion spoor in the dust
and me following him. Probably we traipsed
about 16 miles. In the morning we tracked a
lone adult, recognizable to Kamunu from its big
pug as a certain problematic male. When we met
a long line of cows headed for water, their bells
clanking, attended by several Maasai boys, Ka-
munu warned the boys to stay clear of that lion.

Around midday he picked up a different trail,
very fresh, left by a female with two cubs. We
saw her flattened day bed in the herbage be-
neath a bush. We traced her sinuous route into
a grove of scrubby myrrh trees that grew thicker
as we went. Kamunu moved quietly. Finally we
stopped. I saw nothing but vegetation and dirt.

They're very close, he explained. This is a
good spot. No livestock nearby. We don't want to
push any closer. We don’t want to disturb them.
No, we don't,  agreed.

“We think they are safe here,” he told me.
[t's more than can be said for many African
lions, but at that moment, in that place, it
was enough. [

National Geographic’s Big Cats Initiative is
dedicated to halting the decline of lions and other
big cats around the world. To learn more about the
projects we support, visit causeanuproar.org.
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An innovative program in southern Kenya recruits Lion Guardians among the Maasai, some former
lion killers, to monitor lion movements and prevent conflicts with herders and cattle. Its working.
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Things go better with bubbles—or so

it was thought by spa-goers, who often
drank sparkling mineral water as part
of the cure for what ailed them. The 18th-
century discovery that carbon dioxide
put the fizz in fizzy water led to systems
for producing soda water, then to sweet
drinks like root beer, ginger ale, and cola.
Today’s 12-ounce soda typically contains
around ten teaspoons of sugar.

A







cotton candy

As an example of just desserts, one might point out that a
dentist was co-inventor of the cotton candy machine. The
fairground staple, then known as fairy floss, is nothing more than
colored sugar. Its precursor—spun sugar—was practically an art
form in 15th-century Venice, whose confectioners shaped it into
animals, birds, and buildings for the amusement of guests.




This is how much sugar the average
American eats each day. Even with-
out dipping into a sugar bowl, it's
not hard to hit that total because
of the sugars in processed foods

m (examples below). Though sugar

consumption has dropped since

1999, we're still wildly exceeding
tEﬁSpUUnS ﬂ dﬂy the recommended limit (right).

. Beef and pork bologna, . Wheat bread,
4-slices, 1.18 tsp sugar 2 slices, 0.66 tsp @ Lucky Charms,1 cup, 2.55 tsp

LIFE-SIZE ILLUSTRATION : |

Sugars added to pro-

cessed foods enhance
flavor and texture. They
also act as a preserva-
tive to exterid shelf life.

1isp=4.2g¢g

TYPES OF ADDED SUGAR CONSUMED, U.S. daily average

~‘®] . . . . . . . . . . . The problem with fructose Found in small amounts in

fruits and vegetables—and in each type of sugar shown

SUCROSE i here—fructose in excess is a health hazard. The glucose in
(11.6 tsp, 51%) 74 \ sugar is metabolized throughout the body. But fructose is
Granulated cane or beet Sonsists ot ll 500!l 50 ) processed mainly in the liver into fats, which can build up
sugar is stirred into coffee /7 there and also enter the blood. The resulting risks: obesity,
and tea and used in baking. Fructose ||~ Glucoss hypertension, insulin resistance, and type 2 diabetes.
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1999 peak
422 calories
300- 1970
333 CALORIES FROM ADDED SUGARS,
UL.S. daily average
200~ American Heart Association
recomn faily limit
Men, 150 calories (2 sp)
100 = Women, 100 calories (6 tsp)
O -
calories
Y

. Can of cola, 12 oz 7.93 tsp

2011
363 calories
(22.7 tsp, below)

2010

7%,

21.1 million
Americans

DIAGNOSED DIABETES
Almost all the cases

in this epidemic spike
are type 2 diabetes,
once called adult-onset
diabetes.

1973
2% of the population, 4.2 million Americans

22.7 tsp equal the natural sugar contained in each of the following:

7 red apples 454'eggs . 1,135 cups of rice

00009000

HIGH-FRUCTOSE CORN SYRUP v
(8.2 tsp, 36%) :
Made cheap by government

corn subsidies, it was first added
to processed food in the 1970s.

[ 55 “ 45 |
\ W ;

Fructose "

27 ears of corn

Glucose

vy 1‘) i “Numbers do not equal
= = 22.7 tsp due to rounding.
OTHER SWEETENERS PHOTO ILLUSTRATION:
* ROBEAT CLARK;: LAWSON
(3 tsp,* 13%) PARKER, NGM STAFF:
Honey, maple syrup, and AMANDA HOBBS;
ALEJANDRO TUMAS

molasses have slight traces
of vitamins and minerals.

SOURCES: USDA;
CDC {DIABETES)
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Goldilocks adjudged the third bowl of porridge she tested just right. Anyone
craving more variety may note that the U.S. Patent and Trademark Office
lists 2,000 cereals. Packaged as a whole-grain health food in the late 1800s,
cereal began to evolve in the 1920s into sugar-coated flakes, pops, and puffs.










B
From soup to soda, viscous waves of high-fructose cornsyrup wash Top consumers of
over the landscape of processed food. Called the “floozy of the HiItELoss sy
sugar world” by former Washington Post health writer Sally Squires, :J;;iitstales o 31
HFCS is cheaper and usually sweeter than sucrose, sugar made T =
from cane or beets. Is there any biological difference? “Not enough Argentina 18
to fuss about,” says Marion Nestle, professor of nutrition at New York S. Korea 15
University. “Everyone would be better off eating less of either one.” Annual pounds per capita, 2011*

*In the top ten consuming nations
NGM ART, SOURGE: USDA







Candy is dandy, particularly to Americans, who spent $32 billion on sweets in 2011;
per capita consumption was 25 pounds. Formerly a luxury item for the rich, candy
became affordable with the decline of sugar prices and rise of mass production

in the 19th century. The word itself comes from gandi: Arabic for a sugar confection.

CANDY ART BY VICTORIA GRANOF



cupcake

National Cupcake Day is December 15,
except in New York City schools, which
cracked down on baked goods in 2009 as
part of a wellness policy. The downsized
cake made its American cookbook debut

in 1826, says food historian Andrew Smith.
Cupcake gentrification spread in 2000 when
Sex and the City's Carrie Bradshaw nibbled
one topped with pink buttercream. In the
current TV series Cupcake Wars, dueling
recipes feature ingredients like sweet tea
and chocolate seltzer.

Top consumers of refined sugar

Brazil 122
Russia 88

Mexico 76

o 70

European Union 70
Annual pounds per capita, 2011*

*In the top ten consuming nations
NGM ART. SOURGCE: USDA















THE MAYA OTHERWORLD

Ancient Maya believed that the rain god Chaak resided in
caves and natural wells called cenotes. Maya farmers today
in Mexico’s parched Yucatdn still appeal to Chaak for the gift
of rain. Meanwhile cenotes are giving archaeologists new

insights into the sacred landscapes of the ancestral Maya.

A DIVER EXPLORES A CENOTE NEAR THE MAYA RUINS OF TULUM.

PAUL NICKLEN 99
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At the Xcaret theme park south of Cancun amythic Maya Iéré of death ?ningles
with tourists before a spectacular re-creation of ancient piIerihages. The annual
event—complete with canoe voyage—honers Ixchel, the goddess of fertility: Such
ties to the past draw visitors to the Yucatan from the rest exico and abroad.
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BY ALMA GUILLERMOPRIETO
PHOTOGRAPHS BY PAUL NICKLEN AND SHAUL SCHWARZ

A pyramid 90 feet tall and a platform adorned with a feathered serpent’s head
testify to the former glory of Chichén Itza, now a popular tourist destination.
This once powerful city was built in about the ninth century, likely aligned with
four sacred cenotes and with the sun’s seasonal movements.

PALL NICKLEN




On the edge of a small
cornfield near the ruined
Maya city of Chichén Itza,
in the sparse shade of

a tropical tree, a voice ricochets wildly up the mouth of a well.
“tLo vi! jLo vi!” the shout proclaims. “T saw it, I saw it!” ;S es
verdad! Yes, it’s true!”

Leaning over the mouth of the well, underwater archaeolo-
gist Guillermo de Anda needs to make sure that this is what he
has been longing to hear for so many months. “What is true,
Arturo?” And his fellow archaeologist Arturo Montero, floating
down at the bottom of the well, yells up again, “The zenith light!
It really works! Get down here!” Then he whoops ecstatically.

What de Anda has been waiting anxiously for his friend
Montero to determine is whether the water at the bottom of
this nondescript natural well, or cenote, had acted as a sacred
sundial and timekeeper for the ancient Maya on the two days
of the year, May 23 and July 19, when the sun reaches its zenith.
At that moment it is vertically overhead, and no shadow is cast.
The fact that the cenote is directly northwest of the main stair-
case of El Castillo, the famous central pyramid of Chichén Itza,
and within that mysterious city’s urban limits, made de Anda’s
question particularly intriguing.

Centuries earlier, had Maya priests waited in this very well to
observe and correct their measurements of the sun's angle when
it reached the zenith, as it does only in the tropics? Did they
come here during times of drought to deliver anxious ofterings
and at other times to give thanks for a plentiful harvest? Did
they believe this was a place where the sun and the generous
waters met and brought forth life? These and other questions
involving the Maya people’s relation to their gods, their sacred
city, and their extraordinarily accurate calendar were what the
two archaeologists were investigating.

De Anda, renowned for his skills as an underwater archaeolo-
gist, had been able to work in the Holtiin cenote only occasionally
and with minimal financing. Montero, from the University of
Tepeyac, was at the well on his own money. He had been in the
nearby city of Mérida on May 23, leading an archaeoastronomy
seminar at the University of Yucatan, where de Anda was teach-
ing. This morning, the day after the zenith, they were at last
heading for the Holtin cenote. Their start had been disastrous—
a flat tire, a shortage of gasoline, and sundry other hindrances
had landed them at the well just as the sun was about to reach
its near-zenith position. With minutes to go, Montero and Dante
Garcia Sedano, an undergraduate student, had struggled into
their diving suits, clipped themselves into harnesses, and been
lowered into the well by a crew of local Maya farmers.
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Now Montero was yelling and whooping, and
the farmers were lowering first a rubber raft and
then me into the well. De Anda, drenched in
sweat in the grilling Yucatan heat, was having a
hard time with his rubbery suit. But finally he
too was lowered 72 feet into the well, making
the four of us in all likelihood the first persons
in centuries to watch the path the sun god was
tracing across these waters.

Beneath the narrow mouth of the cenote,
the walls opened up to become a giant dome,
cathedral-like except for the roots of trees
grasping through the rock for the water. Fo-
cused by the small opening—shaped into a
rectangle likely to mirror the four-cornered
Maya cosmos—the shaft of sunlight danced
like fire on the delicate frillery of surrounding
stalactites. The edge of the water too seemed to
ignite when it was hit by the light, and beneath
the normally dark surface the waters turned a
transparent turquoise blue. The sun’s rays came
so close to vertical that Montero now knew that
yesterday, at the zenith moment, a pillar of light

KEY TO SURVIVAL

In this harsh region with
no rivers the limestone
sinkholes, or cenotes,
are the only permanent
sources of fresh water.
Mare than 3,500 hold
rainwater that has been
collecting for eons.

UNITED STATES
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would have plunged straight into the water. One
didn’t have to be Maya to feel awe.

uring the past couple of decades archae-
D ologists have begun paying close atten-

tion to the role of caves, the zenith sun,
and now—through de Anda—cenotes, in the be-
liefs and world vision of the ancient Maya of Yu-
catan. Archaeologists had known that the Maya
regarded both caves and cenotes as mouths that
opened into an otherworld inhabited by Chaak,
the god of life-giving rain, but the consequences
of this fact for architecture and city planning
have only recently started to become clear.

In 2010 de Anda, who by then had dived in
scores of cenotes, began exploring Holtun at
the invitation of Rafael Cobos, a recognized ar-
chaeologist and project director who has been
busy investigating and mapping the hundreds
of ancient structures, promontories, and wells
in the Chichén Itza region. De Anda also had
the cooperation of the National Institute of An-
thropology and History. Examining the walls
of the pool a few yards below the surface, he
emerged from a small hollow and felt a protru-
sion above his head. He was astonished to find
that this natural rock shelf held an offering of
a human skull, pottery, the skull of a dog, deer
bones, and a two-edged knife probably used
for sacrifices, all neatly placed there centuries
earlier. His headlamp, pointed straight down at
the cenote’s depths, revealed broken columns,
a carved anthropomorphic jaguar, and a figure
similar to one of the little stone men at Chichén
Itz&'s Temple of the Warriors, sculpted to look as
if they were holding up the sky. This well in the
middle of a cornfield was clearly a sacred site.

Now, three years later, de Anda and Montero
had discovered not only a connection between
the zenith sun and Holtun but apparently also
the role of that sun and the cenote in the sit-
ing and orientation of Chichén Itzd’s El Castillo
pyramid. It was already known that at the spring
equinox a snake of sunlight slithers down one
side of the pyramid’s central staircase—a sight
witnessed every year by thousands of tourists.
Some walk the short distance to the famous



Pleading for rain for the village of Yaxuna a kneeling shaman chants prayers at
a rectangular altar, which symbolizes the four-cornered shape of the Maya
universe. During this age-old ceremony, men circle with offerings of food, while
crouching boys imitate the sounds that frogs make when it rains.

Sacred Cenote, which, over the centuries that
Chichén Itza was a great city-state, received in its
mouth any number of human beings and other
precious offerings. Early on May 23, the zenith
day, Montero had gone to the central pyramid
and discovered that the sun, K’inich Ajaw, rises
in line with the pyramid’s northeast corner. It
then sets in line with the pyramid’s western stair-
case and the nondescript Holtin well.

The Maya, to calibrate their calendar, which
is justly famous to this day, had to determine
the days of the year when the sun shone exactly
overhead, not one fraction of a degree lower or
higher. Montero and de Anda speculated that
Maya astronomers waited inside the Holtun well
for those two zenith moments in the year when a
vertical pillar of sunlight pierces the water with-
out reflecting onto the dome.

For the Maya, astronomy was a sacred ac-
tivity, as were architecture and city planning.
De Anda and Montero now think that not just
Holtin but other cenotes may have played an

SHAUL SCHWARZ

important role in determining where to site
buildings. The Sacred Cenote lies north of El
Castillo. Two other cenotes lie to its south and
southeast. The Holtun cenote, directly northwest
of the pyramid, may have completed the dia-
mond configuration that allowed the Itza people
to determine where to build their sacred city
and how to angle its main pyramid. If further
studies corroborate all this, the most important
coordinates of Chichén Itzd’s overarching design
will snap into place.

Such at least is de Anda’s hope. But on this
day he and Montero had already accomplished
much. The sun drew up its spears of light and
continued on its way across the face of the Earth,

Alma Guillermoprieto, a frequent contributor,
won an Overseas Press Club award for her May
2010 story on Mexicos new saints. Photographer
Paul Nicklen underwent extensive cave-diving
training for this story. Shaul Schwarz traced Maya
culture in the Yucatdn above water.
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Archaeologist Guillermo de Anda descends into the Holtin cenote minutes
before the moment on July 19 when the sun is directly overhead. When that
occurs, twice a year, light falls vertically into the water. De Anda believes the i
ancient Maya built a structure at the surface that caught the rays the same way.

PALIL NICKLEN
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The Maya carved the cenote’s
jagged mouth into a rectangle to
channel the vertical rays when
the sun was directly overhead.

Holtiin cenote
Chichén Itza, Mexico {h

i

i,

Sun’s zenigll'l
May 23, July t,

220 feet Before and after, the
; r sun's zenith, an;i]bn many
other days, the rays slant

F A I into the _c_g_,not' ndare
A - - 'y reflected {J'ntcg:e ceiling. ;|

i ! Rains Failed
b | : The cenote’s water level
{.,,/ ’ 5% 1 fell dramatically during
ff. J periodic droughts that
o o 1 occurred from about
! AD. 770 to 1100, Atthe
f worst of times the drop
4 may have been 20 feet
- or so, which left a rocky
'of shelf high and dry.

Additional artifacts

LINKS TO THE

COSMOS

The pyramid at Chichén Itza was planned with precision. Experts believe
it is aligned to the March and September equinoxes, when the sun’s
passage makes a serpent-like shadow slither down its side. Guillermo de
Anda recently discovered that the structure also stands in the middle of
four cenotes (where the white lines cross, right), probably symbolizing the
sacred mountain at the center of the Maya universe. It was also oriented
to the moments when the sun reaches its highest point in the sky (far
right), further connecting it to the cycles of the heavens.

JUAN VELASCO, NGM STAFF. ART BY HERNAN CANELLAS :
SOURCES: GUILLERMO DE ANDA, UNIVERSITY OF YUCATAN; ARTURO MONTERO, UNIVERSITY OF TEPEYAC



A PLACE OF PRAYER

Desperate for water for their crops, the Maya petitioned the rain god Chaak from
deep inside the cenote. On a rocky shelf exposed during droughts, they laid out
offerings and performed rituals, which may have included bloodletting. Archaeolo-
gists found artifacts scattered on the floor of the cenote. They believe the Maya
sacrificed sculptures and other objects by throwing them off the shelf. Human
bones and ceramics may also have fallen to the depths on their own.

Found on the shelf

Charcoal '. Human Spindle  Flint.  Birdand ~ Jade Childs  Stingray Charcoal
fragments remains whorl knif% dog remains skull spines

Found on Vase Tlaloc (central Jaguar man Winged
the floor Mexico rain god) figure
{among
many other
artifacts) =T

| ]"— Parts

_ missing
(

[ \

IN LINE WITH THE SUN Sunset N Sunrise

Twice a year the sun rises directly to the northeast of

El Castillo and travels over its peak (right). It then moves
in an arc to the northwest (yellow line), where it passes
over the Holtun cenote before sinking to the horizon.

El Castillo

(top view)

$ 1.6 mijgg
Sun’s zenith e
May 23, July 19 T . X \ ' \f S

, : 7 L - Kanjuyum -

When the sun reaches its e — cenote
highest point in the sky—the . L
solar zenith—its rays fall — &y Xtoloc
perpendicular to the ground. T e '_:', ’ cenote



DE ANDA WAS ASTONISHED TO FIND THAT THE NATURAL
ROCK SHELF HELD AN OFFERING OF A HUMAN SKULL.

while in the renewed dark the two chattered
excitedly about what they had seen and what
it meant. “;Un abrazo, hermano!” Montero ex-
claimed, and the two men surged toward each
other in the water and flappingly embraced.

boveground the crew of Maya farmers, in

shorts and flip-flops, had to work hard

to haul the explorers up again. Around
us were rustling cornfields that had been waiting
for the rain too long, but team master Luis Un
Ken, a smiling man respected by everyone in his
nearby village, is by nature an optimist. “There
was a good rain the other day;” he said, patting
the sweat off his face. “The Chaak moved”

For men like Un Ken, the old gods are still
very much alive, and Chaak, ruler of cenotes and
caves, is among the most important gods of all.
For the benefit of living things, he pours from
the skies the water he keeps in earthenware jars
in caves. Chaak is one and many: Each thunder-
clap is a separate Chaak in action, breaking a jar
open and letting the rain fall. Each god inhabits
a separate layer of reality, along with dozens of
alternately complacent and ferocious gods that
live in the 13 otherworlds above and the 9 oth-
erworlds below. Together, they filled the Maya
people’s lives with dreams, visions, and night-
mares; a complicated calendar of agricultural
times and fertility rituals; and a firm sense of
the way things must be done. Chaak had moved,
Un Ken said, and that meant the planting season
would soon arrive.

Chaak’s absence can cause the Yucatin Maya
untold disasters, tragedies properly understood
only when one is standing on the hard, lunar
surface of their former empire, an endless shelf
of karstic rock, or limestone. Rain seeps straight
through the karst to groundwater levels, and as
a result no river or brook runs through the land.
(Cenotes are actually sinkholes that extend to
the water table.) From the air one sees a green
sea of dense jungle. At ground level the tropi-
cal forest is thin—spindly trees whose stubborn
roots are adapted to the pockets of soil that dot
the karst. Wherever the soil hollows are large
enough, Maya will plant corn or a milpa, a wise
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Hovering above the offering shelf in the Holtun cenote, Guillermo de Anda
surveys a pile of bones. “This work is about millimeters,” says photographer
Paul Nicklen. *You're right above remains that haven't been moved in centu-

ries, so you have to have impeccable diving skills.”

PAUL NICKLEN




combination of the corn, beans, and squash that
constitute their basic source of protein. But corn
is a hungry crop; it sucks lots of nutrients from
the soil. For thousands of years milpa farm-
ers have kept their small fields productive by
burning a different patch of trees every year and
planting in the corn-friendly ashes. We call this
deforestation, but to the Maya it means survival.

As for water for the fields... well, that’s where
Chaak comes in. Only seasonal rains can make
the corn grow, and they must arrive in an excru-
ciatingly accurate pattern: no rain in winter, so
that the fields and forest will be dry enough to
burn by March; some rain in early May to soften
up the soil for planting; then very gentle rain to
allow the planted seeds to sprout and the young
corn god to make his appearance in the shape of
a barely formed corn ear; finally plenty of rain to
send the cornstalks shooting skyward and fatten
the kernels on the mature corn. At any point in
the yearly cycle irregular rains mean a smaller
ration of food for a family.

The unsolved archaeological question is why
the great Yucatan Maya city-states collapsed
one after another. The miracle is that they sur-
vived at all, fed by corn grown in such a harsh
environment.

et they did survive—and prospered too—

sometimes reaping a plentiful harvest

and sometimes, as Guillermo de Anda
believes happened at the Holtun well, placing
offerings inside a cenote during a prolonged
drought, when the water table could sink by 20
feet. With a population estimated in the mil-
lions a thousand years ago, the northern Maya
built so many cities—in the dry north, always
next to a life-giving cenote—that one starts
to think the Yucatan forest is an archaeolo-
gist’s do-it-yourself: Anyone can trip over an
untouched ruin. In fact a couple of days after
the Yucatdn zenith day, I was trudging down
a path between milpas and forest a few miles
from Chichén Itza with archaeologist and cave
explorer Donald Slater, when he nodded toward
our right and said, “There it is” There what was?
[ looked around and saw cornfields to our left

A ceramic flute displays a human face (at left)
beneath a curved bird’s beak. Archaeologist Donald
Slater and colleague Sabrina Simon found the
offering near a natural stone altar deep in a cave.

and forest to our right. “There,” Slater insisted.
Just skinny trees, and behind those, more trees.
Then what looked like a blurry thickening of the
forest about 50 yards off the path turned out to
be a steeply pitched hill. Of course there are no
steep hills anywhere in the neighborhood. But
there are pyramids. This was a particularly tall
one, and directly facing its southwest corner was
a very big cave.

To the Maya the cave would have been a
mouth, the gaping jaws of a devouring Earth de-
ity or one of the dwelling places of Chaak. Slater
was hoping to document his claim that this cave
was a sacred observation point from which to
greet the arrival of the sun on its zenith day and
that this pyramid—which has been known about
but never fully explored—was built or at least
oriented specifically in relation to the cave.

Before our visit Slater had asked a crew of
Maya farmers to clear the jungle growth cov-
ering the structure’s western face so that the
zenith sun’s track could be observed more clearly.

PHOTO BY ROBERT CLARK, WITH PERMISSION OF THE CENTRAL YUCATAN ARCHAEOLOGICAL
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llluminating his discovery, Guillermo de Anda shows off the only known sacbe,
or sacred path, inside a cave. At the rock column this stone walkway turns
west, toward a cenote’s shimmering pool. The ancient Maya believed that was

the direction leading to the underworld, a stop on the journey to heaven.

At the cave’s lip Slater pointed out the remains
of a set of stairs rough-hewed centuries before,
perhaps to give shamans access to this terrify-
ing maw of the Earth. Slater speculates that the
solar priests would have spent the night before
the zenith sun fasting, dancing, and chanting to
the sound of drums and double-chambered clay
flutes like those he found deep inside the cave,
praising the sun god for bringing the zenith day
around once more, and with it, the rains.

As we stood where the holy men once might
have, the entire pyramid loomed before us. We
waited. At 8:07 a.m. a fat, orange globe bobbled
up behind the pyramid, appeared to pause for
a second or two, and then displayed itself in
blinding glory as it cleared the top, filling our
cave with its fiery light. Centuries ago on the
two zenith days, Slater explained, it would have
performed its bobble dance on what are now the
ruins of a platform on the top southwest corner
of the structure.

To the sky-gazing Maya, the pyramids in the

PAUL MICKLEN

Yucatdn, others of which were aligned with the
rising and setting suns of equinox and zenith
days, would have seemed not landbound piles of
stone but cosmic timekeepers—upward-yearning
structures in constant interaction with the heav-
ens. And the interaction of K’inich Ajaw, the sun,
and the sacred waters of Chaak was the dance of
life that made the cornfields possible.

was on my own modest search for Chaak.

Roaming the Yucatan Peninsula, I was look-

ing for rituals and beliefs held by modern
Maya that might help me understand their link
to their glorious ancestors. Most Maya today
live in poor farming communities, and Chaak,
who remains so important to them, is celebrated
seasonally in an extended rain-calling prayer
known as a Cha Chaak.

Some 80 miles southeast of Chichén Itza,
approaching the area now known by the mis-
leading, if glamorous, name of the Maya Riv-
iera, lies the village of Chunpén. It is part of
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Scattered handprints, some from children, mark the walls of a cave next to
the shadows cast by Dante Garcia Sedano, Guillermo de Anda’s assistant. This
cave likely was part of a ritual landscape that included four cenotes, where the

Maya left more handprints, human bones, and offerings of ceramics.

a government-designated Zona Maya that cov-
ers a sizable portion of the Yucatdn Peninsula.
I visited Chunpon in the company of a man
named Pastor Caamal. During work hours he
is a proudly independent tour guide, and like
many of his neighbors and Luis Un Ken, he is
a Cruzoob, or believer in the Talking Cross, a
relic from the 19th-century uprising known as
the Caste War. A descendant of Maya warriors
who fought government troops, he still does
round-the-clock guard duty at the cross’s sacred
garrison two weeks out of every year.

“The Cruzoob are basically the Maya who
survived,” Caamal said to me on a summer af-
ternoon as we zipped down a flat highway in
the Zona Maya toward his hometown. That
was something of an exaggeration: The Caste
War was a strictly local affair, and there are ap-
proximately five million Maya living in an area

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

that encompasses the lower third of Mexico, as
well as most of Belize and Guatemala, western
Honduras, and western El Salvador. But it is
true that in the Yucatan, the war touched nearly
every village.

I asked Caamal how he bridged the difference
between the old Maya gods and Jesus Christ,
whom the Maya frequently invoke, sometimes
calling him Our Lord Most Holy Cross Three
Persons. “We are polytheists,” Caamal answered.
Strikingly, there is virtually no Catholic presence
in the zona; instead there are hmem—shamans,
healers, and enchanters who usually discover
their vocation in dreams, then mediate between
the gods and their needy worshippers.

In answer to my increasingly desperate que-
ries about where I might be able to witness a Cha
Chaak rain ritual, Caamal said his own hmem
might know of a Cha Chaak coming up some-
where, although it was late in the season.

In the bruising heat of midday we made
a brief stop in Chunpén at Caamal’s family

PAUL NICKLEN
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In the once sacred waters of a cenote Karla and Justin Petraitis pose for photos
after a wedding ceremony infused with Maya and New Age themes. The event
was only symbolic, so the couple had married back home in Tennessee before-
hand. Their wedding planner arranges a dozen such celebrations a year.

SHAUL SCHWARZ




A snorkeling tourist floats in a cenote called Las Calaveras—"the skulls"—near
Tulum. Local Maya got their drinking water here until about 30 years ago, when
divers found bones. Archaeologists have recorded the remains of more than

a hundred people, usually shrouded by the water’s primordial darkness.

PALL NICKLEN




THE RAIN STARTED—A SIGN THAT CHAAK HAD
RECEIVED HIS OFFERING AND WAS PLEASED.

a long way through the forest to a secret cave
and scrabbled down to its center on a scary rope
system to bring up the water the ceremony re-
quired. They had raised the altar, dug the pib,
gone to enormous expense to provide 13 fat hens
for the ritual meal, guarded the altar overnight
while praying and drinking balché, patted out
the stacks of 13-layer corn-and-squash-seed
breads that no women had been allowed to
touch, cooked them in the pib, and brought
them out of their fiery bed again, leaving the
pit open so that the steam could rise directly to
the rain god as an offering.

And now the hmem, Hipélito Puuc Tamay, a
slow-moving, leathery man in a red baseball cap
and much washed shirt, was standing in front
of the altar praying to Chaak, to Jesus Christ, to
all the saints, to San Juan Bautista, to the forces
of the Earth and sky, and to Chaak again, to let
the holy blessing of rain fall on them and on all
the surrounding Maya communities so that they
might survive one more full cycle of the sun. On
instructions from the hmem, one of the villagers
crouched on a rock behind and to one side of the
altar, keeping very still, only blowing from time
to time into one of the gourds in which Chaak
stores the wind. He was just one of the neighbors,
but he was also the rain god, and he sat with
his eyes closed so as not to harm the ceremony
with his terrible glance. Two other participants
brought him to the altar, facing backward, to
receive the hmem’s neutralizing blessing.

And there the little frogs were too, five slightly
abashed boys crouching at the foot of the world
altar, one boy at each corner and one at the cen-
ter, four of them saying, hinaa, hmaa, hmaa, and
the fifth, lek lek lek lek lek, a blended sound re-
markably like that of frogs in the evening rain.

Out of nowhere a wind came up in the clear-
ing. Thunder rolled in the blue distance.

As the ceremonial meal of chicken and the
corn-and-seed bread was being distributed to
the exhausted men, the rain started—a light,
refreshing summer shower. A sign, the hmem
said, that Chaak had received his offering and
was pleased with his people’s prayer. Soon, per-
haps, the Earth would be ready for planting. [
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;|3 NEW AGE OF EXPLORATION | A GRAPHIC LOOK

KRUBERA CAVE

Expeditions have pushed ever deeper
into this chasm in the Caucasus
Mountains, setting a series of records.

W Current Previous
world world
record record

Braving Caves

DARK AND MYSTERIOUS, deep caves have attracted ‘m A& Camp
explorers since the 1800s. Caving pioneer Edouard- | N /) e’
Alfred Martel, a French lawyer, investigated more than i
a thousand caverns in Europe and the U.S. for three
decades. A self-taught scientist, he measured,
mapped, and photographed as he went. He also

promoted caving as a hobby in his vivid lectures and

reports. After an 1889 visit to a French cave called |
Rabanel, he likened one chamber to a church's nave Lf;_ﬁ;! g}‘a;giie
with “stalactites that hang like crystal tears.”

To probe these cracks in the Earth, Martel relied on
a rope rigged with pulleys, a winch, and a collapsible
canvas boat (for subterranean rivers). By the 1950s most
cavers were using cumbersome ladders made of steel
cables. But Bill Cuddington, caving in the eastern U.S.,
worked out a simpler way: rappelling down and climbing
up a single rope anchored to a rock. The technique
slowly caught on and revolutionized the sport, earning
him the nickname "Vertical Bill.” Today similar rope work
allows cavers to explore the depths of extreme chasms

like Krubera (right), in the republic of Georgia.

As caving has pushed into such otherworldly realms,
it has inspired a new generation of scientists. Hazel
Barton is a University of Akron microbiologist. To get to
her research sites hundreds of feet below the ground,
she rappels down shafts, squeezes through cracks, and
tiptoes along ridges just inches wide. Beyond the reach
of the sun’s energy, the bacteria she studies feed off
rocks—and each other. There could be similar life Gl
hidden far beneath the surface of Mars, Barton says. |

“I'd be shocked if there isn't.” —A. R Williams iffel Towe
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Cave

entrance Feet
HAZARDS
With the right gear, explorers can conquer Q
caves that were once off-limits.
EXTREME HEAT
Cave of Crystals
Chihuahua, Mexico
An ice-cooled suit
and air supply pre-
vent heatstroke in iAo
temperatures that
can hit 113°F, allow-
ing visits of up to
an hour.
2012
EXPEDITION TOXIC GAS
People 59 Cave of the ~2,000
T Lighted House
Duration 27 days Tabasco, Mexico
Gear 2.65 tons A respirator
- - protects against
Exploring the hydragen sulfide,
deptlfrs of .Krut‘:)era which frequently
was like climbing reaches lethal
Mount Everest in levels.
reverse, Team -3,000
members from nine ‘
countries staged
their assaultin a SHEER DROP n,
series of camps. Velebita Cave }
A Ukrainian made Rozanski Kukovi, Croatia
the final push for This vertical pit cave
the new record. has the longest =
& Camp straight drop, at =
-3,937 ft 1,683 feet. Rope 4,000

designed to minimize
stretch allows for safe

A Camp : j
4593 ft rappelling.
Sa:ndy Beach
A Camp -5,000
i-5,381 ft ER
Way to \

the Dream -

-5,610 1t W
January 2001

................ : - .I..._' '-.\___- . o q6l000
adl
BOTTOMING OUT Pl
Krubera Cave ’ 4 B
Abkhazia, Georgia = —
At its current known depth (right) B Gl
Krubera plunges more than " Game Over
1,200 feet deeper than any -7208ft W "W -7,080 ft -7,000

other cave. August 2012 September 2006
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By Rachel Hartigan Shea Photograph by Marco Grob

Spacewalker

SUNITA WILLIAMS assumed as a kid that The Jetsons and Star Trek signaled a future
where space travel would be routine. She never dreamed she'd be one of the pioneers.
The former Navy pilot, age 47, has spent 322 days in space and 50 hours walking in
space—the most spacewalking of any female astronaut. She first met astronauts two
decades ago during test pilot school—and discovered that with her flying experience,
she could join them. Now, as a member of the astronaut corps, she draws upon her
Navy background. Walking in space, she says, is like flying a helicopter with a battle
group: You focus on your job but always know where the other guy is.

What’s the most impressive thing about a space walk?
The view—being way, way high looking down and seeing the northem lights below.

Is it scary?

On my first walk [in 2006] there was a problem with a solar array that we needed to look
at. As | started going up [the arm connecting the array to the station], | felt like | was
climbing a skyscraper. | had to tell myself, It's OK. You're not going to fall. | clipped on a
local tether and let my hands go to prove to myself, Hey, you're OK. In space if you close
your eyes for a second, you can twist the frame of reference. | remembered how we
trained in the pool climbing this piece [while it lay] on its side, so | said to myself, OK,
I'm on its side. I'm not climbing up; I'm climbing sideways.

Are there things you do to keep yourself grounded while living in space?

On my first flight | would float down to the [Russian] end of the space station because
there was only one bathroom at the time. [Cosmonaut] Misha Tyurin would always say,
“Would you like some tea?" We would sit or float or whatever for five or ten minutes
drinking tea and just talk about life.

You did a space triathlon: treadmill, stationary bike. How’d you swim?
[To mimic] the swim, | had 15 exercises. It lasted about 20 minutes, my usual swim time.

What next?
Eventually | might like to teach seventh-grade science. But I'd love it if the U.S. could get

the next spacecraft going. I'd jump at the chance to be a test pilot.










Parade

of the
Painted
Elephants

Adorning pachyderms

is elevated to an art form
at an annual festival

in Jaipur, India.

Held in high esteem, elephants have played an outsize role in India’s history and culture.
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PHOTOGRAPHS BY CHARLES FREGER

THE ROYALTY OF INDIA—HINDU AND MUSLIM—UNDERSTOOD LONG
ago that power was best wielded from the back of an elephant. Kings ap-
peared before their dazzled subjects on elephants whose ivory tusks glittered
with gold and silver and whose bodies shimmered in silk and velvet. “An
elephant mounted by a king is radiant; a king mounted on an elephant is
resplendent,” proclaims one historical manuscript.

Tourists are now king, and so at the Elephant Festival in Jaipur, Rajasthan,
instead of pomp there are elephant polo, elephant tug-of-war, and an elephant
beauty contest. The participants in the festival are working animals, which
spend most days ferrying tourists up to the Amber Palace, a historic site
above the city that attracts visitors from all over the world. For the annual
festival the elephants are garbed in their finest costumes. Last spring pho-
tographer Charles Fréger traveled to Jaipur to capture the elephants in their
glory—bright with paint, bangles, and drapes. He was drawn to the elephants
because in India they are “sacred sometimes and being used sometimes.” But
they also have strong personalities, he says, “playing and moving all the time.”
He got the pictures, but then the festival was canceled, reportedly because
animal rights groups raised concerns about how the animals were treated.

The elephant has long been revered by Indians. And that has “helped mas-
sively” to protect them, says Rachel Dwyer, a British scholar researching the
cultural history of Indian elephants. “India’s elephants have survived in larger
numbers than other elephants in Asia” The elephant-headed god Ganesh,
the remover of obstacles, is invoked before every new endeavor. Elephants
add to the aura of temples and bestow blessings on the devoted. Beautiful
women are said to walk with an elephant’s gait.

But the animals face an uncertain future. An estimated 3,500 to 4,000
elephants are held in captivity, and according to Suparna Baksi Ganguly, a
former member of India’s Task Force on Elephants, “almost all are part of the
huge illegal trafficking in wildlife” Some steps have been taken to improve
their welfare. The elephants photographed here dwell in Hathi Gaon, a village
near the Amber Palace designed specifically for elephants and their ma-
houts. Tall enclosures that shelter the
elephants are scattered among ponds

where the mahouts bathe the great Bfel'-lr
“ . eini
beasts at the end of the day. “Tradi- A0 +
i w e . T
tion has no meaning if it results in Sk JAZ';;AN

suffering and exploitation,” says Gan-
guly, yet “all Indians, culturally, have
love, respect, and great devotion for
the elephant” —Rachel Hartigan Shea

Elephants once carried soldiers
into battle. Now grooms ride them
in splendid wedding processions. NGM MARS
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Asian elephants
lack the grand tusks
of their African
cousins, and many
males don’t have
tusks at all. Females
have tushes, long
teeth hidden by their
upper lips. Some
mahouts screw long
plastic tusks into the
tushes (left and
upper right) to make
their elephants look
more dramatic.

ELEPHANT FESTIVAL

131



132 NATIONAL GEOGRAPHIC » AUGUST 2013

The elephants are
decorated with

the same kinds of
pigments that are
used during Holi, the
Hindu festival in which
celebrants splash
each other with bright
colors. Professional
artists paint the
elephants in advance
of the festival in
Jaipur, which is held
on the eve of Holi.
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EXHIBIT

Every month this page features our staff picks of National Geographic
Society products and events. For more go to nglive.org.

LECTURE
Joel Sartore

Photographer Joel Sartore’s
work for the Geographic has
brought him face-to-face with
animals of all stripes, like this
veiled chameleon. Now he's
on a quest to photograph
every endangered species on
Earth. For his speaking dates
in Canada, Australia, and New
Zealand visit nglive.org.

NATIONAL GEOGRAPHIC ON INSTAGRAM Follow National Geographic magazine's official
Instagram feed and see what our globe-trekking photographers are up to. Daily updates
include dispatches from the field and unpublished images. Search for the user name @natgeo.

ADVENTURE TRAVEL Our adventure trips are designed for
travelers eager to explore off the beaten path—on foot or on
horseback, by kayak or even by dogsled. Find action-packed
itineraries for Patagonia, Mount Kilimanjaro (left), and desti-
nations closer to home at nationalgeographicadventures.com.

THE BEAUTIFUL DAYS This photography exhibit, now
touring South Korea, showcases the diversity of life on
the land, in the air, and under the sea. Amy Toensing’s
portrait of a Papua New Guinean (right) is just one of
180 images on display. See ngphoto.co.kr for more.

GAME

PLAN IT GREEN How would you do as a city mayor? This
free game allows kids of all ages to plan their own energy-efficient cities—complete with
parks and power plants—and compete for the best city ranking. Start building your eco-
friendly metropolis at planitgreenlive.com, and use code GREEN2013 for a special bonus.

Book of the Month

National Geographic Kids World Atlas

Our award-winning maps now come in a fresh, kid-friendly
design. This updated atlas has a new games section with
crosswords and puzzles that incorporate the latest statistics

and country information. Classic National Geographic maps,
rich graphics, and more than 200 illustrations round out the
volume. Available now ($14.99).
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THE MOMENT Aiichael Nichols

L]
Eyes on the Pl'lde Nighttime was the right time for veteran National Geographic
photographer Michael Nichols to take pictures of lions. The cats sleep most of the day, preserving
energy for hunts after dark. To capture a pride’s pursuit of prey—or the sharing of bounty (below)—
he used infrared light that is not disruptive to lions and produces black-and-white images. For
close-ups, he affixed a camera to a small robot. “We never wanted to use equipment that would
startle them or deny them a meal,” Nichols says. “We tried to treat them with honor.” —Daniel Stone

BEHIND THE LENS

You really did get up close
and personal with the lions.

MN: We did. We had incredible intimacy.
Our car was closer than close, just a few
feet away. We saw cubs when they were
tiny and watched them grow up. | never
thought I'd find se much family support
among them. Lions are different from house
cats, which can live individually. Being there,
you really see how much they depend on
each other to survive.

Were you afraid of
getting hurt?

Psychologically, it’s
very strange. You
have to take the
leap of faith that
they have no desire
to hurt you. But if
you make a mistake,
like putting your
arm or leg outside
the car, all of that

could change. One
swipe and you'd be
done. One time a
lion three feet away
almost walked into
our vehicle.

Did you sense
that they felt
threatened by you?

They were nervous
at first but quickly

got habituated to
us. They see the
car as one entity,
not understanding
that humans are
in it. Lions are very
efficient animals,
so they won't
expend energy
unless they see you
as a threat. We got
very close, but we
never interacted.



FLASHBACK

Glove Story A metal-mesh glove “like a crusader’s gauntlet” protected
photographer Luis Marden’s hand while he changed flashbulbs during a shoot in
Mexico’s Yucatan. "Up From the Well of Time,” the longtime Geographic staffer’s story
on the region's Dzibilchaltin cenote, appeared in the January 1959 issue of the magazine.
Marden learned the hard way that such an accessory was necessary when working in
the deep. (His dives at Dzibilchaltin reached depths of 144 feet.) According to notes that
accompany the photo: “Once while Marden was diving in the Mediterranean, a flashbulb
imploded under water pressure and nearly cost him his thumb.” —Margaret G. Zackowitz

k Flashback Archive Find all the photos at ngm.com.

PHOTO: LUIS MARDEN, NATIONAL GEQGRAPHIC CREATIVE
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