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$EE ALL THAT'S HoreruL and appalling about the
way we treat zea turtles, there’s no better place
tor start than the Burj Al Arab Jumeirah hotel.
This shimmering tower of blwe and white glass is
shaped like the jib of a sailboat bound for shore.
It rose two decades ago on an artificial island
anmid the steel forest of construction cranes that
is Dubal, patt of the United Arab Emirates. &
roval suite, at 8,396 square feet, comes with a
private cinema and 17 pillow optons, A weskend
stay can top $50,000. [ have come here, though,
1o see 15 nonpaying guests,

Pazsing a fleet of white Rolls-Royces, [ meet
British expar marine biologist David Bobinson.
We take an elevator dowmn to a parking garage
and walk by Lamborghings to our destination: &
labyrinth of pipes and plastic pools, the Inten-
sive care unit of an elaborate marine turtle hos-
pital. In one tub a green sea turtle struggles
with internal organ damage. One foor up, sick,
critically endangered hawksbills fill aquadums,

The hotel housing this rehab center is owned
by a holding group whose driving force is
Dubai's emir. His Highness Sheikh Moham-
med bin Rashid al Maktoum, the architect of
the region’s lightning growth, wants his city to
become a model of epvironmental stewardship,
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But the reptilian mizeries unspooling in this cpi-
center of consumption reveal much about the
ills we humans heap on these creatures, Workers
here have seen turtles with balloons lodged in
their intestines, muriles with flippers broken after
getting caught in fishing nets, a turtle bashed
in the head and tossed off a boat. One female
green turtle was struck by a ship just down the
road, near the world's ninth busiest seaport. The
impact crushed her shell, carving out a jagged
thres-pound wedge as big as an iron,

“People are doing this,” says Robinson,
a former operations manager for this facil-
ity. "Everything—every aspect, every single

species of rurtle, every threat that they face—
15 anthropogenic.”

He certainly doesn't mean just here, From
Kemp's ridleys no bigger than car tires to leather-
backs that can outweigh polar bears, six of the
wiorld's seven sea turtle species are considered
vulnerable, endangered, or critically endan-
gared, The status of the seventh, the fathack of
Australia, is unknewn.

And yet these beasts soldier on, despite the
obstackes wi place before them, Of the seq turtle
nesting colonies thar were reviewed in a recent
analysis, more than twice as many were incress-
ing as were trending dowmward. Scientists this
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year found that turtle populations protected by
the 1L.5. Endangered Species Act were on the
upswing. Hawails green turtles, long in trouhile,
are rebounding far faster than anmyone expected,
One turtle released from Robinson’s care after
546 days of trearment for a head injury made
the longest documented journey by a green sea
turtle. She traveled 5,146 miles, from the Mid-
die East nearly to Thailand, before her tracking
device finally gave out.

Sea furthes, it appears, may be more resilient
than once thought, “I've seen all sorts of crazy
injuries, deformities, illnesses, and they just
keep going,” says Bryan Wallace, who oversees
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seq turtle assessments for the International
Union for Conservation of Nature, or [UCN.
“Where's the dodo or the passenger pigeon of
the sea turtle world?™ While a few local stocks
are in real danger of blinklng out—Malaysian
leatherbacks, for example—all seven species are
hanging on regionally and globally,

As we've plundered the seas, built up coast-
lines, and set about heating the planer, it's
reasonable to wonder whether we're dooming
these animals. But after months of reporting
on sea turtles in several countries, 1 think we
should consider another query instead: Howr
might these reptiles fare with a hit more help?
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SPEND ENOUGH Timi wilching sea turtles and
it’s hard to escape how astonishing they are.
They soar through oceans with winglike front
flippers, dig nests using back appendages
that scoop and voss sand almost like hands,
and squeeze salt water, like tears, from glands
near their eyves, Their mouths are similar to
bird beaks, perhaps because turtles share a
commaon ancestor with chickens, All but leath-
erbacks, with their layer of thick skin, have bomy
externdal skeletons covered in scutes of keratin,
the material found in rhinoceres homs and our
own fingernails. But each species is different.
Hawkshills help resfs by eating sponges that can
smother coral. Loggerheads use powerful jaws
o crush horzeshoe crabs, Leatherbacks feed on
jellyfish and sea squirts and can easily migrate
from Japan to California.

Marine turtles split from their terrestrial rel-
atives more than 100 million years ago. They
survived the asteroid that killed the dinosaurs
and squeaked past a marine extinetion two mil-
lion years ago that cut thelr numbers almost in
half, Today sea turtles are found on the beaches
of every continent except Antarctica, and they
switn in all tropical and temperate waters.

Perhaps their ubiquity cgplains the many roles
they've played for people. They tell our stories:
In Chinese mythology, sea turtle legs hold up the
sky. We turn to them for healing: Turtle meat in
West Africa was once believed to fight leprosy,
and bathing in a broth of loggerhead plastron,

' the bony undershell, was considered a tonic for
| lung ailments. Even today, bones and scutes are

sodd as medicine from China to Mexico.
Through most of this shared history, turtles
haven't just survived—they*ve thrived. “The
sea was all thick with them, and they were of
the very largest, so numerous that it seemed
that the ships would run aground on them,” a
Spanish priest wrote of Christopher Columbus's

{ view of Cuba's sea turtles in 1494, during his

second vovage.

Some scientists today believe the pre-
Columbian Caribbean alone may have been
home to 91 million adult green turtles. Thar's
roughly 10 times as many as all the adult sea tur-
tles of every species believed to be alive today.
S0 many occupied the Cayman Islands in the
17008 that English settlers used them to supply
Jamaica with meat, It wasn't long before West
Indies turtles were being served in London pubs

| and John Adams was slurping sea turtle soup
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during the First Continental Congress. Within
a cenmury, though, Caribbean turtle populations
had crashed, sending turtle hunters to new
coastlines, foreshadowing a great transition.,

THE RAIN i just starting on a dark Costa Rican
night when Helen Pheasey and I cut across a
beach with a red fashlight. Pheasey, a Ph.In
candidate who studies the black market trade
in reptiles, is working with o U.5.-based con-
servation outfit called Paso Pacifico. In her
pocket she carries a fake turtle egg implanted
with a GPS transmitter, and we're looking for
its potential mom. She pestures toward an olive
ridley, alone and kicking up sand in the dark.
As the pregnant turtle drops her eggs, Pheasey
crawls toward the turtle’s tail, reaches into the
mound of Ping-Pong ball-size cges, and places
the decoy in the middle of the pile. She's hoping
hurried egg poachers will nab her fake along
with their intended loot,

Turtle eggs are hot commodities in parts of
Asig and Latin America. They may be bodled in
soup, cooked into omelets, or dropped raw intoa
shot glass with lemon, omato juice, and pepper.
Eggs don't bring huge daollars, but because most
turtles lay 50 to 100 or more at once and leave
long sandy tracks from sea to nest, they're easy
to find and steal in volume,

In most countries, selling turtle eggs has
been illegal for years. Yot in 2018, police seized
a pickup in Oaxaca, Mexico, loaded with garbage
hags stuffed with 22,000 turtle sggs. Malaysian
authorities two vears earlier intercepted four Fil-
ipinos in wooden boats carrying 19,000 eggs.
The #7400 those sailors stood 1o make was
nearly three times the average yearly wage in
their community. Egg theft is often linked with
porerty oF dreg and aleohol abuse, Pheasey savs.
But the hope is that fake epgs could help stop
organized traffickers,

On a recent Saturday near Guanacasta, Costa
Rica, thieves ralded 28 nests—a haul that
included one of Pheasey's fake eggs.

AL 7 uim. Monday, Pheasey waiched on smart-
phone apps as her egg traveled from the penin-
siutla to the back of a building on the mainland,
After a delay, the egg moved again, to a neigh-
barhood in San Ramdn, 85 miles from the beach,
Pheasey traced the route in her car. The egg had
stopped at a supermarket loading dock, There it
probably changed hands before being ferried to
sommeone’s house,

B2 HATIOMAL GEQGRAFHIC

Pheasey and Paso Pacifico are still working
out kinks in their tactics, but even if the decoy
epps show promise in hghting smugglers, that's
just one of the many problems murtles face, We're
chewing up nesting besches by erecting ocean-
front skyscrapers, hotels, and subdivisions.
Wwe've illuminated coastlines with disorienting
stresflights, When turtles manage to find sand
in which to lay eggs, bright lights often send
them wandering. Some get hit by cars. Pol-
lution, from oily toxics to plastics, spills into
coastal waters, Straws and plastic forks get
aucked up turtles’ noses. Hungry leatherbacks
mistake plastic bags for jellyvhish,

Mew research suggests that nine million
hawksbills were slaughtered in the past 150
years, mastly for their fiery red and gold car-
apaces, which were fashioned into hair elips,
eveplasses, jewelry boxes, and furniture,

The Convention on International Trade in
Emdangered Species (CITES) began banning the
sale of turtle goods in the 19708, but that hasn't
always worked, In 2012, researchers found thou-
sands of hawkshill pieces for sale in Japan and
China. Solid numbers are unavaitable, but scien-
tists estimate that only 60,000 to BO,G00 nesting
female howksbills remain worldwide,

Meanwhile some couniries still allow subsis-
tenee hunts for turtle meat. But even in coun-
tries where that practice has been outlawed,
bans sre meaningless without enforcement,
buy-in from local residents, and alternatives
for food or income. In Mozambigue and Mada-
gascar alone, for example, tens of thousands—
perhaps hundreds of thousands—af both young
and adult green turtles are illegally killed each
year by hunters.

THERE HAS BEEN 20me promise in places where
residents have bought in to the idea of turtle
conservation. One morning in Costa Rica [ sit
in s delivery truck as the ocean flickers through
the roval palms. Our payload: 80 large bags
filled with 96,000 turtle eggs. A few miles
dowrn the road, we back up to an open shed.
Men unload this delicate cargo onto a sorting
table, where women begin placing the eggs in
smaller bags. Soon they'll be repackaged and
sold o restaurants and bars as far away as the
capital, San José. Here it's all perfectly legal-
and may even help turtles,

Every month this beach in Ostional, on Costa
Rica's upper Pacific Coast peninsula, is the site of



during the Firat Continental Congress. Within
a century, though, Caribbean turtle populations
had crashed, sending turtle hunters to new
coastlines, foreshadowing a great transition,

THE RAIN I5 just starting on a dark Costa Rican
night when Helen Pheasey and | cut across a
besch with a red fashlight. Pheasey, a Ph.D,
candidare who studies the black marker trade
in reptiles, is working with a U.5.-based con-
servation outfir called Paso Pacifico, In her
pocket she carries a fake turtle egg implanted
with a GPS transmitter, and we're looking for
its potential mom. She gestures toward an olive
ridley, alone and kicking up sand in the dark.
As the pregnant turtle drops her egps, Pheasey
crawls toward the turtle's tail, reaches into the
mound of Ping-Pong ball-size eggs, and places
the decoy in the middle of the pile. She's hoping
hurried egg poachers will nab her fake along
with their intended loot.

Turtle eggs are hot commodities in parts of
Asia and Latin America. They may be boiled in
soup, cooked into omelets, o dropped raw oo a
shot glass with lemon, tomato juice, and pepper.
Eges don't bring huge dollars, but becannse most
turtles lay 50 o 100 oF more at once and leave
long sandy tracks from sea to nest, theyre easy
to find and steal in volume.

In most countries, selling turtle eggs has
been illegal for years. Yet in 2018, police seized
a pickup in Oaxaca, Mexico, loaded with garbage
bags stuffed with 22,000 turtle eggs. Malaysian
authorities two years earlier intercepted four Fil-
ipings in wooden boats carrving 19,000 eggs.
The 37,400 those sailors stood to make was
nearly three tmes the average vearly wage in
their community. Egg theft is ofton linked with
poverty or drug and aleohol abuse, Pheasey savs.
But the hope is that fake eggs could help stop
organized traffickers,

On 4 recent Saturday near Guanacaste, Costa
Rica, thieves raided 28 nests—a haul that
included one of Pheasey's fake eggs.

At 7 a.m. Monday, Pheasey watched on smart-
phone apps as her egg rraveled from the penin-
sula to the back of o building on the mainland,
After a delay, the egg moved again, to a neigh-
borhood in San Ramdn, 35 miles from the beach.
Pheasey traced the route In her car, The egg had
stopped at a supermarket loading dock. There it
probably changed hands before being ferried to

somneone’s housa,
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Pheasey and Paso Pacifico are still working
out kinks in thelr tactics, but even if the decoy
gzrs show promise in fighting smugglers, that's
just one of the many problems murtles face, We're
chewing up nesting beaches by erecting ocean-
front skvacrapers, hotels, and subdivisions,
We've illuminated coastlines with disorienting
streetlights. When turiles manage to find sand
in which to lay eggs, bright lights often send
them wandering, Some get hit by cars. Pol-
lution, from oily toxics to plastics, spills into
coastal waters. Straws and plastic forks get
sucked vp turtles’ noses. Hungry leatherbacks
mistake plastic bags for jellvhsh.

Mew research suggesrs that nine million
hawksbills were slaughtered in the past 150

vears, mostly for their fery red and gold car-
apaces, which were fashioned into hair clips,
eveplasses, jewelry boxes, and furniture,

The Convention on International Trade in
Endangered Species (CITES) began banning the
sale of turtle goods in the 1970s, but that hasn't
always worked. In 2002, researchers found thou-
sands of hawkshill pieces for sale in Japan and
China. Solid numbsers are unevailable, but scien-
tists estimate that only G000 to 80,000 nesting
female hawksbills remain worldwide.

Menanwhile some countries still allow subsis-
tence hunts for turtle meat. But even in coun-
tries where that practice has been outlawed,
bans are meaningless without enforcement,
buy-in from local residents, and alternatives
for food or income. In Mozambigue and Mada-
gascar alone, for example, tens of thousands—
perhaps hundreds of thousands—of both young
and adult preen turtles are illegally killed each
vear by hunrers.

THERE HAS BEEN S0me promise in places where

residents have bought in to the idea of turtle
conservation. One morming in Costa Rica [ sit
in a delivery truck as the oeean flickers through
the roval palms. Our payload: 80 large bags
filled with 98,000 turtle eggs. A fow miles
dowrn the road, we back up to an open shed.
Men unload this delicate cargo onto & sorting
table, where women begin placing the eggs in
amaller bags. Soon they’ll be repackaged and
sold to restaurants and bars ag far away as the
| capital, San José. Here it's all perfectly legal—
[ and may even help turtles,

Every month this beach in Ostional, on Costa
Rica's upper Pacific Copst peninsula, is the site of



s Gonal, Costa Rica
alive ridlays nase &
cloggtogether tHA
hey Lend toonish and
destroy ongarnother's
FOCE, S0 AUk L

| P T o, RS PITRT

Tar A4 (a5

= [N P =T

SURVIVING, DESFITE US M




one of the world's largest mass-nesting events.
Enown as an arvibada, it typically begins in
the dark, as it did this morning. Female olive
ridleys by the thousands congregate offshore,
their forms silhouetted by the starry sky. Then,
following some mysterious cue, they start crash-
ing ashore. They come in waves, bumping and
pushing past one another, oblivious to the
threats around them: egg-scavenging vuliures,
wild dogs, hungry raccoons. Then they start dig-
ging, uncovering and crushing each other's eggs,
filling the new holes with furure offspring before
humbering hack to sea.

The humans arrive af dawn, Barefoot men
perform an odd step dance, bouncing gingerly
heel to toe, feeling for loose earth with their
feet. Finding some, they squat and dig until
they reach egps. Then teenagers and women
begin [lling bags.

Ostional didn’t really become much of a com-
munity until sometime after World War I1. But

by the 19708, settlers had come to rely on turtles.
Soil nearby wasn't great for farming, and there
were few jobs, so residents plucked turtle eggs
to feed their pigs. “Turles were no more special
tows than our chickens,” Maria Ruiz Avilés sayvs
during & break from labeling egg bags,

'I'VE SEEN ALL SORTS
OF CRAZY INJURIES, AND
THEY JUST EEEP GOING,
WHERE'S THE DODO

OR THE PASSENGER

PIGEON OF THE
SEA TURTLE WORLD?Y'

—BRYAM WALLACE, ILCH
E———

Costa Rica began trying to prohibit egg har-
wests in the 19708, but enforcement was lax.
Researchers eventually recommended an
arrangement: a regulated, legal, domestic trade,
So many turtles show up during an arribada
that they dig tar more nests than the beach can
accommidate, Even without poaching, up to half
of the eggs on the beach were being destroyed,
mostly by other turtles. Costa Rica's national
government allows the few hundred residents
of Ostional to legally collect a portion of the eggs.

Today Ostional’s egg harvest is viewed by

many as a success. Residents take a small

number of egps, and some biologists think rid-
ding the beach of the excess keeps microbes
from killing more. Sales pay for beach patrols
and enforcement 1o keep poachers out, Paper-
work follows every sale, so buyers know the eges
are legal. Invested residents drive off predators
to help remaining hatchlings get to the sea, “We
do a goed job," Rukz Avilés says,

That doesn't mean this model should be
exported, Demand for eges here s a fraction of
whar it is in, say, Mexico. And arribadas here
offer an embarrassment of riches, because cull-
ing eggs may help more baby turtles survive.
“In my opinion, Ostional should never ever be
taken as an example for conservation anywhere
elza—ever,” says Costa Bican Roldin Valverde, a
prodessor al Southeastern Louisiana University.
While some experts suggest this legal harvest
prevents far more eggs from being taken ille-
gally, others fear that legitimizing any of this
trade perpetuates the black market. Unfor-
tunately, we're stuck making decisions with
imperfect information.

i FACT, IT*8 oFTEN unclear how many sea tur-
tles of each species remain—or how many is
enough to ensure their survival. New research
suggests that some population counts based on
nesting beaches may be far too generous. But
nest counts can also underestimare turtle num-
bers. "We need to understand a lot more sbout
what's happening in the water, where sea tur-
tles spend 99 percent of their lives,” says Nicolas
Pilcher, a sea turtle biologist who does heldwork
for governments and nonprofits.

Pilcher is piloting & boat across shallow sea-
grass beds abour 50 miles west of Abu Dhabi.
He's conducting a turtle rodeo, chasing a green
turthe as it 2igs and zags just below the water's
surface. Mear the bow Marina Antonopoulou,
with Emirates Nature-World Wildlife Fund,
perches on the gunwale. When Pilcher shouts
the signal, she launches onto the carapace,
trying to wrestle the turtle to the surface and
into the boat. But it wriggles free, Anfonopou-
low stands in the water, frustrated but amused.
Filcher pushes on.

Antonopoulou and a team of scientists,
including some from the Abu Dhabi govern-
ment, are cridsing the LLAE.'s Marawah Marine
Binsphere Reserve to gauge where these speed-
sters are headed. Near Pilcher's feet a half dozen

| green turtles lounge. A quick surgical procedure
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ing ashore, They come in waves, bumping and
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wild dogs, hungry mecoons. Then they start dig-
ging, uncovering and crushing each other's eggs,
filling the new holes with future offspring before
lumbering back to sea,

The humans arrive at dawn. Barefoot men
perform an odd step dance, bouncing gingerly
heel 1o toe, feeling for loose earth with their
feet. Finding some, they squat and dig until
they reach eggs. Then teenagers and women
begin filling bags.
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that they dig far more nests than the beach can
accommedate. Even without poaching, up to half
of the eggs on the beach were being destroyed,
mostly by other turtles. Costa Rica's natlonal
government allows the few hundred residents
of Ostional to legally collect a portion of the eggs.

Today Ostional’s egg harvest is viewed by
many as a succesas. Residents take a small

number of eggs, and some biologists think rid-
ding the beach of the excess keeps microbes
from killing more. Sales pay for beach patrols
and enforcement o keep poachers out. Paper-
wirk follows every sale, so buyers know the eggs
are legal. Trvested residents drive off predators
to help remaining hatchlings get to the sea, "We
do a good job,” Ruiz Avilés says.

That doesn't mean this model should be
exported. Demand for egps here is a fraction of
whit it is in, say, Mexico. And arribadas here
offer an embarrassment of riches, because cull-
ing eggs may help maore baby turtles survive.
“In my opinion, Ostional should never ever be
taken as an example for conservation anywhere
else—ever,” zays Costa Rican Roldin Valverde, a
professor at Southeastern Louisiana University.
While some experts suggest this legal harvest
prevents far more eggs from being taken ille-
gally, others fear that legitimizing any of this
trade perpetuates the black market. Unfor-
tunately, we're stuck making decisions with
imperfect information.

iM FACT, IT'8 oFTEN unclear how many sea ur-
tles of each species remain—or how many is
enough to ensure their survival. New research
suggests that some population counts based on
nesting beaches may be far too generous. But

bers, “We peed to understand a lot more about
what's happening in the water, where sea tur-
thes spend 99 percent of their lives,” says Nicolas
Pilchier, a sea turtle brologist who does fieldwork
for povernments and nonprofits.

Pilcher is piloting a boat across shallow sea-
grass beds about 50 miles west of Abu Dhabi.
He's conducting a turtle rodeo, chasing a green
turthe as it zigs and zags just below the water’s
surface. Mear the bow Marina Antonopoulou,
with Emirates Nature-World Wildlife Fund.
perches on the gunwale. When Pilcher shouts
the signal, she launches onto the carapace,
trying to wrestle the turtle to the surface and
into the boat. But it wriggles free. Antonopou-
lou stands in the water, frustrated but amused,
Pilcher pushes on.

Antonopoulou and a team of scientists,
including some from the Abu Dhabi govern-
ment, are cruising the LA E's Marswah Marine
Binaphere Reserve to gauge where these speed-
sters are headed. Near Pilcher's feet a half dozen
green murtles bounge. A quick sutgical procedure
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will tell him whether these animals are male or
female and ready to mate and nest. The team
will attach tracking devices to some, then release
them all, “We're trying o link where these Dur-
thes live, which is here, with where they lay their
eggs,” Pilcher says. That's key to saving turtles,

But turtles often feed in waters controlled
by one government and nest on beaches con-
trolled by another. This is especially true in
the Middle East, where ULALE. turtles may lay
eggs in Oman, Saudi Arabia, Kuwait, [ran, or
even Pakistan. Conservationists and the Abu
Dhabi government can't negotiate with neigh-
boring countries for more protection without
knowing which turtles go where. That marters, |
of eourse, because development in the Middle
East is booming, and “nesting habitat for turtles
is continually shrinking,” Filcher says.

SEA TURTLE coNsERvaTIoN has made great
strides in recent decades in many places around
the globe. In Florida and Hawaii, coastal resorts
and hotels are reducing beachfront lishting, Use
of devices that ler unsuspecting turtles escape
fishing nets helped save Eemp's ridleys in Mex-
ico and loggerheads in the Atlantic and is being
tried in other areas. We've closed fisheries and
changed commercial fishing hooks to prevent
accidental snagging. A few fishing fleats employ
observers who document turtle interactions.

&till. even as we make progress, complex new
challenges are emerging. The sex of turtles is
determined by the temperature of the sand
where egps pestate, Warmer sands produce more
females, so as climate change drives sand tem-
peratures higher across the tropics, more turtles
are being born fermale.

Om & warm evening in a San Diego, California.
bay, I warch a crew of scientists hold an adult
green turtle while Camryn Allen quickly draws
a vial of ood. For several vears Allen, with the
Mational Oceanic and Atmospheric Administra-
tion, has uged hormones such as testosterone
to track the zex of sea turtles. Here the ratio of
females to males has increased slightly, but her
recent work in Australia truly alarmed her.

Raine Island, a 5z-acre half-moon of sand on
the edge of the Great Barrier Reef, is the biggest
nesting island on Earth for green sea turtles.
More than 9o percent of the norchern Great
Barrier Reef's preen turtles deposit eggs here
and on nearby Moulter Cay. But Allen and her
colbeagues discovered that as temperatures have
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risen, female green turtles born on Raine have | decade later. New research suggests males may

come to outnumber males 116 to one,

“Beeing those results seared the crap out of
me.” Allen says.

It's mot the only threat climate change poses,
As hurricanes become more powerful, they're
wiping out more turtle nests, Rising seas also are
flooding nest sites and drowning eggs.

And yet for all that, there are hopeful signs.
Turtles didn't survive 100 million years with-

Thew can slow their metabolism and go months
without eating, Some females have skipped nest-
ing seasons for years, only to show up again a

out developing strategies to weather hard dmesz, |
] | Staff writer Cralg Weleh reported on thawing

mate with many females when populations are
stretched thin. And sea turtles may switch nest-
ing beaches in times of stress,

Allen’s initial fear has tapered off as she's seen
turtles’ versatility, *We may lose some smaller
populations, but sea turtles are never going to go
eway completely,” she says, "1 think turtles, oug of
all the other species, might actually have a pretty
good shot.”™ They just can't do it by themselves. O

permaitost in the September issue. This is
photographer Thomas P Peschak's tenth
azsignrment for Mational Geographic,
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