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From the Editor

FOR 108 YHARS NATTONAL GEO-
GRAPHIC has presented readers
with people, places, and things
they have never belore seen—or
sometimes, even imagimed

This month, underwater photog

doubilet shows us

rapher [ravid
Red Sea coral in a whole new hiehi

nterally—capturing the eerily beaut
ful Huorescence of coral when bathed

in ultraviolel lii':l'l

ul L
Wiy -11'-.IIIE: partner David Fridman and [ had

vearned to photograph fluorescent coral in its
native habitat,” says David. “We succeeded by

putting a L'V hiter over a very powerful [,200
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wilt underwater movie light,
Yavid's inventive approach is especially tmely in ¥ THAR £x maamy

1997 —the International Year of the Reef, His work 15 also part of a grand

tradition at the Geographic, where the art of underwater color photography

w. H. Longley

strong on innovation but perhaps lacking in good sense exploded mag

wins invented. It started i 1926, when Charles Martin and

nesium powder loaded on rafts to tlhuminate the seatloor 15 feet below,

where Longley hovered with his crude waterproof camera {ehove right)
In the decades 1o fodlow, Las Marden dived with facques-Yves Coustean

using a camera locked 1na watertight box that required that settings be

made on the surface. Bates Littlehales desipned the OceanBve, an eveba
shaped camera housing that corrects water's optical effects on images. Alvin
Chandler and Emory Knstol developed deep-sea imaging technigues tha

tha af the Trtanic, It was the same type of light

helped bring back photogra

they used that helped Doubilet capture the neon-like plow of live coral
For Daubilet the coral reef 18 “another piece of our world that we can

explore using new technology and new tools.” Technology and tools,
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t 15, combimed with the special genius brought 1o bear






Drifting on the whims of sand and sea, barrier islands by
the hundreds rim our Atlantic and Gulf coasts, buffering the
mainland from storms and offering beach lovers a glimpse
of paradise. Yet these delicate strands are often asked to do
more: to anchor homes and hotels, lighthouses and lifestyles

—in short, to hold still. It’s against their nature.

~ T , By Jennifer Ackerman
Photographs by Annie Griffiths Belt



Sizzle and sunshine—and picture-perfect sand—lure a photographer and his high-spintad model
to Miami Beach, whera 60 million dollors went to replenish an eroded shore of fine coral and
shell bits with coarser grains. Harder and more compact, this “new” beach has lasted 16 years.
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Al the edge o! the
sea pn endless dance

of water and sand
hypnotizes the soul,
drawing us closear to
the rhythms of eter

nity. "Each grain on a
bheach.” wrote Rachel

Carson, "is the result

of processes that
go back mto the

shadowy beginnings
ot life. . . ."

Wl

lown the barners, three feet of sand pac
wpped by all the mundan
e of life—hathmls, vacuum clea
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hulbs mexplicably mtact. even a bed sl

perfectly mads

eople mowed about numl
stopping to stand before the stumps of piimngs
Lhat once beld thesr homes, T he pext ooy g
| i ) L | : i :

search team of bl volunteers sel oul with g
10 st for bodies in the Wreckage

v hnal count Fran killed vwo dozen peopl

i | S i | i
i cansed two Billion dollars
15 the sort of storm that points

Vational Geographic, Atgn









Replenish ar perish
is the name of the
game in Miami
Beach (bottom),
where six billion
dollars’ waorth of
redl estoate lowers
over ten miles of
imported beach.
Such measures are
temporary; A New
Jersey beach rebuih
by the U.S. Army
Corps of Engineers
(left) was carved
imto sandy crags by
waves from Hurrm-
cane Falix.

energies of wind and wave, 10 rising sea level,
to storms like Fran, responds as if it were alive,
with a kind of wit and wisdom of its aown,

Shackletord lies ar the southern end of the
string of barrier islands known as the Outer
Hanks. Roughly nine miles long and half a
mile wide, it parallels the short, sudden west-
ward turn of the North Carolina coast
Mational Park Service acquired the island in
the mid- 1980 No one lives there now,. There
are no houses, no condominiums, no board-
walks. Just sand and plants, dune and thicket,
forest and marsh.

Pilley has been visiting Shackletord for
M) years, often trated by a cadre of devoted
students, A Moses-like bgure with a silvered
peard, he considers the island his laboratory
and first love, and he possesses an intimate,
ed knowledge of its dynamic topogra-
phy. Those six-foot scarps threaded with the

he

detal

[slands al the Edee

dangling, exposed roots of sea oats suggest 1o
him that the dunes are backing up, moving
inland. They are not the kind of dunes j.'uli
wint Lo see in front of your island cottage

N THE LINGO of geologists, barrier islands
are loosely defined as long, narrow
bodies of sand, running parallel to the
shoreline, separated from one another

ov inlets and trom the mamland by marsh o
lagoon. The term “barrier™ identifies them as
buffers; they protect the mamland from storm
and surf. They also shelter marshes; nurseres
to hundreds of species of fish and shellfish
and habitat for myriad ducks, geese, herons,
cgrets, ihses, hmpkins, bitterns, rails, coots.
Only i small fraction of the world's coast
lines are fronted by barrier sland chains (a
recent stody put the fgore at 2.2 percent),
mast of them where the coastal plain slopes
gently, where sand 15 abundant and waves
supply enough energy to move the sand
about. There are barriers off the coasts of
China, India, the Netherlands, Australia, and
Alaska. A snaking chain of frigid barrier
Islands threads the shores of Siberia, Islands
of black sand rim southeast [celand. Bat by
far the longest stretch of barrier islands runs
more than 2,000 miles along the coast of the
United States in an irregular chain from New
York to Texas. Its links include New York's
Fire Island; the islands of the Tersey, Maryiand,
and Virginia shores; the long, sinuous ribbon
of the Outer Banks; the Sea Islands of South
Carolina and Geo g | e anaveral and
Miami Beach on the Florida ¢oast; the Gulf
coast's Isles Dernieres, Galveston Island, and
Padre, the world's longest barrier island
Geologically speaking, most of these islands
are young. The Outer Banks are ubout 5,000
vears old. The Chandelear Islands of Louisi
ana have existed for less than three millennia
While the catchall term "bartier slond™
gives the impression of uniformity, each island
is unique, born of intricate combinations ol
sand supply, wave energy, and tidal range
Along the Georgia coast, where spring tides
reach 11 feet and wave energy is low, islands
such as Tvbee, Sapelo, and St. Simons are
relatively hort. Along the North Carolina and
Florida coasts, a tidal range of anly two to
three feet with higher wave energy creates
| Contmmued on page 16}
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Falled by a tireless {oe, Little Egg
Horbor Light crashed imto the saa
on Uotober 12, 1927, 8 moment
captured on film by the ghthouse
keepers grandnephewy. After
standing fast on Tuckers lsland,
MNew Jersay, for 79 years, the
bullding was undermined largely
because of etties on adjacent
Long Beach 1o the north, which
rabbad Tuckers of replenishing
sand and caused waves Lo scour
its baach. Tuckors later dis
integrated—although a remnanmt
right) reappeared a decade

ago, attracting boaters by the
thousands
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(Continued from page 9) islands such as the
Outer Banks pnd Miami Beach, Padre Island,
Texas, with a mean tide range of less than two
feet, is s0 long you can leel the climate shiit
as vou move south along its 1H0-mile length.

Despite their vital differences, the islands
within a string are inextricably linked, ex-
plains Pilkey. “They're like the beads of a
necklace, sharing the same sand supply, re-
spomding 1o the same body of water, subject
ter the same forces of change.”

The crest of a 30-foot sand hall offers a 360-
degree view of Shackleford Banks, where sea
oats, sand, and wind have conspired to build
clegant, towering dunes in the intenor
Among the grasses grows an areay of intrigu-
ing plants—silver-leaf croton, seabeach eve-
ming promrose, dune blpestem, seaside spurge,
pennywort—which help anchor the dunes.
Flsewhere there are vines of wild bean, China
brier, und muscadine grape; shrubs of vaupon,
beauty berry, and dwarf sumac, all superbly
adapted to shifting sand. On the eastern half
of the island lie sand Rats and salt marsh;
on the western, u wide swath of deep- green
maritime forest, where red cedar and live vak
clipped by the salt bregze are whitthed into
harmony with the contours of the rolling
dunes. “Plants control the evolution of
barrier island,” explains Pilkey, “and the shape
of the island 10 turn determines the variety of
plants, 1's a beautifully integrated system of
physical and biological lite”

Much as Pilkey loves barrier islands; he
would never live on one, His home lies far
from the ocean in the rolling hills of Durham,
Narth Carolina, From the chimney of his
house a length of thick rape, salvaged from
Shackleford and hauled home with the help
of his students, stretches across the yard 1o an
anchor sunk deep in the lawn,

As we head down the beach, we scare up
hosts of scuttling sanderlings and a cormorin
or two, Pilkey stoops to show me a vestigial
copse ol sinooth, worn stutmps emerging rom
the surl. Sand has cut away the trees’ outer
growth and left omly heartwood, stubborn
reminants of a maritime forest that shaded this
spot a century ago. He bends again to retrieve
the battered black shell of an oyster—maore
evidence of rapid geologie change. Ovsters live
not i waters of full oceanic salinity but in
the brackish waters of the souwnd. “This 152

1t

fossil from a marsh that once stood here,” he
explains, “This beach s where the sound wsed
to be. In o sense, pcean has come to ovster,”
Al the center of the island Pilkey leads me
to 4 wide swath of sand, littered with shells
and wrack. "It takes a humdinger of a storm
to push sand into the middle of an island like
this,” he says. In narrower portions of Shack-
letord, overwash hos swept clear across the

island, pushing sand from the beach face over
the dunes to the sound side of the island.

Chues such as these—scarps; stumps,
oysters, overwash—aquietly summarize the
sequence and meaning of change on this
island. Shacklelord is ralling over itself, sand
maving over sand, over forest and marsh and
lagoon Geology plays a quick hand on barrier
tslands, even without the help of hurricanes.
"Owerwash and the opening and closing of
inlets during storms ane among the chicl
ways an island moves,” savs Pilkey, " But sand
is always moving here in response (o quicter
forces,” Among them, he says, are prevailing
winds that build dunes, longshore currents
that carry sand along the shore in a rigzag,
sawtooth stream, and the seasonal shilting of
sand from offshare bar to beach to bar

FYou couLn siT stock-sTicy and watch
with & rememberimng eve, the forms ot a
barrer sland would seem momentary.,
like the shifting flames of a fire. Every

inch moves, shaped and reshaped by wind,
witvies, currents, and storms. The changes
hrought about by these forces ripple over
the tslands, dunes rising and falling; beach
expanding and contracting, inlets opening
und closing, shupes wavering and blowing,
dving and bemng reborn, not in devastation
but in constant rearrangement. Some barrier
islands metamorphose so rapidly that they
have been called amoeba-like, ecological
banana peels, and high-speed real estare.

“The movement and change are not ran-
dom, however,” explains Pilkey, " Thev'se part
of a pattern of stimulus and response, part of
the islands’ effort 1o survive, Barrier islands
really doact Hke living things: they respond in
sensible, ¢ven intelligent, ways o the forces ol
wind and water”

That is; if they are unfenered. Pilkey
believes thar barrier islands must be allowed
1o move and change freely or they will be

National Gregraphic, August J9U7
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“We lost two homes in two months,” says Susanne Silber, who sifts the debris of the tamily
beach house, destroyed by Hurricane Opal; the Silbers” other home, in Pensacola, fell to Erin,
They will rebuild, but where? “We've only got one life to live,” she repliss—~the beach.”

PEMSACCLA BDEACH, FLORIDA
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Damming the river of sand, a stone groin Seawalls, which run paraflel to the shore,
esseritially “robs Peter to pay Paul,” says protect beachiront homes from battering
coasial geolegist Stephen Leatherman. it waves and storm-surge llooding—but they
traps waterborne sand on the updrift side. can also wreak havoe with beaches, By
thus widening that beach. But this leaves abruptly deflecting wave energy, some
little sand to raplenish beaches below the peologists say, these rigid barriers increase
grain, which are further eroded by waves current strength, accelerating eresion

Feldemily al the Foidps |7



lost forever, Hhis goal as their champion and
protector is ambitious: He would hike people
cave them along

Y

HE BARRIER 1SLAKDS | visited us a

child rse up m my mind through a

mebid of sensations the !:'Illl'l.!. crunch

of sand under bare teet, the tangy
scent of salt, the cries of the gull and plover.
Also the Hecks of color and crushing sweet
stink of suntan o1l on thousands of bodies
merged on the beach. | loved the raw energy
of the seaside and the quiet of the lagoons and
marshes. The silent, humid thatch of marsh
grasses on the bayside was home to a beguil
mg ark of organisms: fhiddler crabs and mud
crahs, oysters, mussels, beetles, chinch bugs,
and diamondback terrapnns, Along the wrack

line on the ocean side, my altention wandered
from the occasional periect whelk shell or
sanlpiper's cuneate footprint up to the hon
ron for a shot ol that spellbinding blue.

We are dreawn to these islands. ™ But look!
here come more crowds, pacing straight ol
the water, and seemingly bound for a dive,”
wrote Herman Melville in Maby Dick.
"Strange! Nothing will content them but
the extremiest [imit of the land.” In the sea-
malded curves and open space of a barrier
island 15 release from harsh hines and cramped
spaces. In the blue watér and white sand 15 a
wense of things stripped clean, the big tabula
rasia. When I ciimb op over the fat humps of
sand dunes at Assateague or Ocracoke or Fire

Island, | confront the sea always with the same
delighted astomshment. Something in the
water's wide spread both fills the mind and
empties i, 1t s all unfathomed magmitude
and mystery. Time slips by the waves slap,
The briny surf and shifting sands correspond
Lo i memory as deep as any we possess. [t s
no wonder so many people consider these
slands their spintoal and emobonal home
Belore YWor

resarts covered just 110 L rcent of barrie

d War I, beach houses and

islands along the Atlantic and Gulf coasts

|-|l||.l'l- 1E1 DTS -'!Ilr.'!l.lll_'H E]'l' I:=_-!.|.|I|.|'-. |:||' "'-I-t“-'l.

lersey, Georgia, Florida, and Texas are one
great mass of butldings sprouting from

a matrix of concrete. In places such as
Gralveston Island and the barnier beaches near
5L Petersburg, Flonda, real estate developers

runming out of room have actually created

| =

Man-made islands
near 5t. Petersburg,
Florida (right), sit a
tew teet above sea
level on soil dredged
from the floor of Boca
Ciega Bay. A pair of
barrier islands, at top,

is all that protects
them from the sea,
Getting next to the
sea |s a passion for
the Fischer farmuly and
friends (bottom), who
spend every summer
at Grammy's house in

Ocean Beach, Now
Jersey. "It doesn't get

any better than this,”

says Debra, the mom
in the middle.

more island waterfront by Alling 1n marshes
anel bulding hingerlike extensions attached
like tentacles to the backside of the barriers
Everywhere are condominiums and resorts
offering tall promises of rainbow’s end and
5L
what has been bulldored mto oblivion: Diunes

West, Maritime Woods, Sea Meadows. S0

slivisions with mames that memaorialize

transtormed are many barrier 1slands thal
Wi OiLen |-||!"-'- L [I.T'.'E| LIRRaW S E 1|'||'I'E ||1l."-'
are slands at all

By the carly 1980s, cottages, hotels, and

condominiums were swallowing up barrier
izlands at a rate of 6,000 acres o YT, often
with the help ol government programs, In
1982 {he |
the burgeoning development by creating the
Coastal Barner Resources Act. The act pro

tects | 86 areas—a 1otal ol 453,000 acres—od

LS. Congress took measures to slow

undeveloped barner slands along the Atlantic

Yalionad Ceeographac, Awgust 19






Going where the oil is, drilling companias in the Gull of Mexica lind some shelter Tor thah

operations behind barrier islands. Despite their efforts to stabilize East Timbalier with a stone

hreakwater and aarthen embankmeaents, vuppar nght, the island has nearly washed away
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Old-timer Elson
“Coon” Martin,
who's been fishing
Lowisiana bayous for
most of his 67 years,
says competition for
market-size crabs is
whittling away at the
resource he depends
an for a living. And
as barmer islands
shrink, so do the
marshes thay
protact—unursernes
for young fish and
crabs. "Mother Na-
ture bitin® back,”™ he
declares. "She bite
back haaard too.”

weaker than Haeel inthicted muoch greates
damage. A man who lost his newly renovated
beachiront hbome at Sarf City wold me, T ex
pected erosion to be a problem, but | had no

edea a storm could just SWECP Ty hiruse away,

Geologits have been warning people fior
veurs about the dangers of building houses
smack up against the sca on than strips of
sand. Bot so congental s the setting on barrier

tsliands that people seem willing to accept the

risk. I's the price you pay for living @ the
one resident of Carolima Beach

vave to be philosophical about it

eaich.” san
"o st

MOTHE WALL O 111% study ||.|II_L;~ i
photograph taken by an astronaut
aboard the "L|'-.~!|u Y SPECet alt vn
March 12, 1969 One of earth’s lea

tores Clearly visible that day from | M) miles
was Lthe fme white band of the Outer Banks

Fsfomads omd the Fod g

srking along the North Carolina coast.
Viewed trom this distince, the astomishing
thing about these islimds s that they exist a
all, slim as a bard's leg and far out to sea.

Just what barrier ishands are niul:ng S0 8
queerly appended to the North American con-
tinent is still under investigation, One theon
sugpests that the barricr islands of the Atlantic

and Gull coasts were born with the rise in séa

level] that began at the end of the last ice age,
About 18,000 vears ago, when the grea polar
caps locked up huge-amounts of water, sea
tevel was 400 feet lower than it is today. With
the waming of the ice age, the polar caps melt-
ed and the sea began to rise at a rate of severul
teet a century. As it rose, il Hooded river val

cys, leaving long, tingerlike ndges extending
from the mamland. Under attack by waves the
ages eroded, formimg sand spits across the
muouths of the valleyvs that were soon breac
by the rising trdes. Likewise the sea mundated
lovw areas behind dunes a

v
i

ongt the seawarnd
cdpe of the continent, leaving behind a chiun

||1. MY E-WHETE ‘-.llH“".lT"I-

As Lhe sea continued 1o rise, wWaves over-
wiashed the islands, scouring sund from the
trant and depositing it in overwash fans on
the iskinds” backsides. Receding in front,
accreting in back, the islands mamtained
their elevation above rising sea level by rolling
over themselves, migrating landward up the
coastal ||I.|.||

Then about 4.500 vears ago there came
A pase in sea-level rise, which allowed the
islands to grow and widen. Tt is pure chance
that they e their present pasition,

A look at the names on a map of the Atlan-

Lt i ] |

L l.'|'r.'l'i-'5|IIIL' '~l||_.'.!.;1,"-.'|':-. I|:'|.|'! [1-|._'-|||_1|E|._' |'|4'|'.':.‘
iving on these islands tor a long time. Natjve
assapeijua and Shin
latteras estab
lished villages and summer camps on the
ands of New York, Virginia, and North Cas
elenit B harvest Tood from the sea. They fished
and clammed, canght tortles and hunted

wittertowl I general they were knowledgeable

AMmernicans such as the M

necock, the Accomad, and the

|5

aboul the Dehavior of the seas 1o fall mams

abandoned their seaside summer camps for
pormanent villages on the maimnland

Early European settlers recognized the
dungers of barrier slands and largely bypassed
their shores for the relative galéty ol mainland

sites. Those who ventured (o live on the






Herons and egrets

call at Marsh Island,
a vital nesting site

for such seabirds as
pelicans, skimmers,
and terns. "It's criti-
cal 1o protect these

islands, because
thera's nowhere glse

for the birds to go,"

says South Carolina
state biologist Phil

Wilkinson. On Cape

island, naturalist
Sarah Dawsey lends
a hand to threat
ened loggerheads
by protecting nesls
from predators and
erosion—and by
helping hatehlings
reach the sea.

slands built their houses on the sound side,
protected trom storm winds and waves by
"=I;.'.|I dunes amd vieRetaiiom 'hev took bor
eranted the vicissitides of the sea and the
stipremacy of its torce, Some islanders learned
PO FEOve '|I’.l| n-r|*|:.|r||-. |rl 11T ':'!-_'l" ;"l- NASEeS O
open the front and back doors during storme
so Hoodwaters would wash through rather
thin tear the houses from therr foundations
wWell into thas

tenided ta be frugal, bare boned, and above
=

entury life on barrier tshinds

all isolated, cut off emotionally a5 muach as
'r'h%.---n..lr'lx from the mainland, Often there was
Fleh i :-_-. IFICIY, no .,Il.'. _-||:'| IrCermeent, no |]|'-|_ L,

A ITAMY COETIRLITR IS e rieralions of walery

separation lostered and preserved distingt
dialects and vernacular lanpuage. Some inhah
irants

Carolina still speak a language so rech andd

cif the Sed Islands of Georea and South

metaphorical that visitors need a glossary to

|r"lll.||||.'l'. [Id .'.'Ii' |r.|,I w

[l low comversalion. Vital 1o the Sea Islanders
daily lives are words and expressions largely
untamiatiar o the modern mainland ear: din
clean (meaning davbhreak), this siole (this
island . e xun .|||_ ."r_':.!l for dimvrr L sunset b, lr!!llllll.!
eve lermvy ), hoodeo [had luck),

[he dialect of Ocracoke’s older inhabitants
tou 15 studded with words like |I.-|_-.'|::'J:'.I|-.!|III_ o
Arnold Daniels,

a retived commercial hsherman now 87 who

. e i
'."-L..'I.-'.'.ZI' M Tt En § Quieasy

Ll -'"|'I'.'L'III|'.||.'I Erre chilys I"-.'lr"l'. :':'l LI ES UM

nected the mamland with his home of Roa
noke stand, North Carolina, has a brogue 5o
SITONE 1T SIS O sWhlke*L [T ITRSDOTT DIk 1IN Lime
Or pverseas: | nere s people in my loime never
wiis off the odand, only by bowt to go hshin’
ORTH CAarOLINAS Highway 12 tol
lows the long nbbon of the Outes
Banks from Bodie sland 1o Hat

Werd 1

. teris 1o Ocracoke, As
wiay down the banks. U'm keendy aware of feel

g ot fer se, connected to thie maimlad

gy W the uminbical cord of an occasional

bridge or causeway. From Halteras you can'l
even see the mainland 26 miles away, The
wititl i constant off the Atlanric,

Everywhere are man-made doppelgingers
Lo thosée vestigial tree stumps and fossil oyster
shells on Shackletford Banks. At sout

Head, houses that 24)

O vispers aeo stood 1n the
frrad row

II : 1
R FLRAE
1

mck from the sea now stand in the
fiest row on Hamingo legs over the surf, pro
tected only by huge battered sandbags. Just
south of Oregon Inlet the road 15 new. The
old road winds under dunes. Only a vear after
the new road was built, it was overwashed
|.':.-l'=l."- ST |."L'I'|""'-_":.".Ii| It the AT =T O=200
Highway, On the outskirts of Rodanthe, where
the road rmins close to the sea, sits o tiny ceme
LTy | |'||' ||!-_': I|"!'I|'|-.'|l TS ONee Eace 1he |'.|_.:|'|

whay, Now they face the sea

1 1hi prasd yundred vears I.'I:llll'.ll se'i leviel
has been rising al a rate of about six inches a
century. Some scientists prechict that the rate

will accelerate, spurred by global warming
1 |.'I

A report ssued o 1995 by g United Nations
sponsorced panel predicted a sea-level rise o

|IIIr

miay ned sound like moch. But m il|.|L-_ : thi

one and a hall leet over the next century

coastal |I|.|i'_-| of the Atlantic and « 1l coasts

v Lthat a one-foot rise in sea level

slopes S0 pent

could puesh o shorelme back nearly two miles



lsland au nature!, St Phillips was lormed thousands of years ago when winds blew

exposed sands into linear dune ridges. Today, as sea lavel rises, the lides take back what

the wind delivered, carving leisuraly channels in the marsh
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LUMBERLAMD [SLANI EDEGIA |ABQOV ERISTO ISLAND

Exhumed by wind, live oaks on Cumberland Island were probably suffocated by sand
as its dunes migrated. Edisto (below] has "rolled over™ on its way to the mainland, leaving
remainsg of an iland macdtine lorest rooted on the beach




While most barrier islands are not migrat-
ing at the moment, many are beginning to
marrow, eroding on all sides, partly in response
to sea-level rise. Some islands of North Car-
oling are melting away at a rate of two to five
feet a vear. The shores of Loulsiana, with its
Mt coastal profile, are rapadly fraying, in part
because the land is sinking, Lowisiana’s barrier
islands make Shackleford Banks Took Like bed-
rock. Timbalier Island 15 eroding at a rate of
more than ten feet a vear.

Barrier islands once went where they
pleased. Now we try to bully them mnto proper
conduct. At the coastal metropolis of Ocean
City, Maryland, a field of stone groins juiting
into the sea helps trap a wide berth of white
sand in front of the big hotels, and two jetties
keep open the inlet separating the resort from
Assateague [sbind just to the south. In essence
jetties and groins act like dams in the river of
sund that moves along the shore. The jetties at
Chcean Ciy have stolen sand from Assiteague,
accelerating the retreat of its shoreline from
3 feet a year to as much as 30, In the past half
century the north end of Assateague has som-
ersaulted over itself,

“AL least jettics train notural effects,” says
coastal geologist Robert Thieler, " Seawalls take
wave action head on, with disastrous resulis”
Rigid structures of wood, steel, concrete, or
stone built parallel to the shoreline, seawalls
prevent the landward movement of sand, thus
destroying an island's ability to respond to
SIOTT eNETEY.

Barrier islands deal wath the force of storms
n ngerous ways: linbig storms a great mass
of sand disappears from barrier beaches,
dragped by waves out to sea, where it collects
on offshore sandbars, These act as a break for
the powerful waves that follow closely one
upon the other, What remains s a Hattened
surface of coarse, heivy, porous sand that
can absorly the beating blue tons that could
destroy concrete injust o few seasons, Fven-
tually sand washes back onto the beach and
hrlows o dunes,

"When vou build a seawall, vou cripple this
protective response,” explains Thicler, “and
evientually vou lose vour beach, Once this
kind of “stabilization’ starts, the evolution of
a barrier island can in no sense be considered
natural.”

Sea Bright, New Jersey, represents the

Tslamnds at the Kdie

end point ol such hard stabilization, A small
town on a long, low barrier spit, Sea Bright
with its broad stretch of beach was a sum-
mertime resort for New Yorkers in the carly
20th century. But in later vears it drew few
swimmers, The first seawall was built at the
turn of the century to protect a railroad. Then
miore reinforcements were raised to protect
houses and roads from the encroaching sea,
Eventually there rose o 17+ Toot seawall. From
the seaside vau could not see the beach
houses: from the houses vou could not see the
seaside. In places the surf zone was mined
with debns from fatled seawalls of the past.

VER THE YEARS the Army Corps of

Engineers has mounted an ambi-

Dows program to combat the

powerful manne pilferuge along
New Jersey s coastline by nourshing the
beaches: taking sand from “borrow” areas far
aftshiare and piping it onto beaches. Today Sea
Bright tnce agam has a wide span of sand,

Nounshment progrioms have protected
buildings and restored beaches from New
England to the Gulf coast. But only at im-
mense cost, Iypically more than a million
dullars a square mile. The broad, five-and-a-
half-mile-long beach delivered 1o Sea Bright
and neighboring Monmouth Beach from
19494 1o 1996 cost 36 million dollars.

And that was just the initial outlay, As sen
level rises and beaches narmow, replenished
sand s lost o waves, currents, and storms. In
“hotspots” the erosion can occur rapidly. Al
Monmouth Beach the Army Corps of Engi.
ncers restored a stretch of sand in front of
three condomimnums m 1994 and again the
tollowing year, Hoth times more than half of
the new beach disappeared. Critics say that in
stich cases beach replenishment is like apply-
ing a Band- Aid 1o o hemorrhage.

Stephen |, Leatherman, director of the Lab-
oratory for Coastal Rescarch at the University
of Maryland, agrees, "You can make a strong
argumment tor it at a handbal of big beach
resorts ke Miami Beach, where there is a
huge economic base and lots of tourism,” he
savs. "But smaller coastal communities (oo
have come to see beach nourishment as a pan-
acea. We're not talking about a few cormmuni-
ties here but hundreds. They rely on it the way
am addict does a fix.”
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Benchts ol keeping barrier beaches in theis
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L thaese Deachos, they warnl hotels, T hey wand
restaurants and boardwalks, Most of all they
want beaches, I the attrachion on a barres
imd 15 beach, anad beach protects the amern
fies Ul enhuinoe that sttractu WAl T
heck 15 wrong with spending money to keep
the beach
“What is wrone is that owners of heach
tront property are not pavine their fair share
ays Leatherman, "(rther taxpayers pay the Most routes to the
retgeht tor lederal tlood insurance and beach sea are wide and
reprenisiiment, In nourshment projects locals  paved, unlike this
pitch 1 about b percent, state and county Las footpath at Avalon,
wers pay aboul 30 percent, and the lederal Mew Jersey, where a
government pavs the rest. This is a coastal three-mile stretch of
subsidy, no way around thal dunes is preserved in
its natural state. For
NE OF THE FEW Darrier systems nol children of all ages

Ent an the tee-of S war betwesn the lure of barrier

beaches and butldings s a chain of islands is irresistibla,

~ slands off the Fastern Shore ol yet developing them
Virginia, One summer day, when more than is risky: The harder
juarter million people were packing onto we try to hold these

the ten miles of beach at Ocean City, Mars islands, the laster
ey Lrott ew over the istands of th they move away

LITLUETE L DNservancy g\ IFEini |._I L5 _|
1EHFLT ) ITNEles LD The ._-_-_I:| Cin 14 ishauds
tretchung for more than 30 muiles, Truat much o themselves, and the naghboring

counted a total of 71 dav-trippers. And that's shand and the one next (o that, and so on
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v burly man with a salt-and-pepper beard ot nesting birds, to hear the whisthng cry of
el a deep tan, Iroatr s director of science the rare Little piping plover, to be surrounde
nid stewardship at the Coast Reserve, He ha by sanid grass, waler, and hittle else
Deen navieating the windmyg channels and [his was not alwavs so. Untld well imto thas
Lrasiadd Bivs of this remon for 25 vears, Th cenlury, a strabil population of Lo I, sell
mutkes him just a "come here” rather than a relid I|'ll',"':'II|.l||l. d inviing on these 1slands
LI T I"":I E il |"| ||||| bl SCHITH LATHE L1 |||._'| BHESL TOWT Ofl Viteririe s aste
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thing is, he knows, [ty the sleek, vibrant ereen Shore thrved on Hoe 1sland L) the tivwn
TSN @rass, Soverfone. [Us o wull-al LT of Broadwater, on the sland’s bavsede, con
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i of Wreck Island, 2 I'|'|':- e iAo and a community center known as the Bed
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eulls, and black skimmmers. Truitt counts 300 But 1n the early 1920% storms bBegan to tak
no A, no, probably close 1o 600 skimmers their toll, By 1933 surf lapped at the founda
el terns, The birds have Wreck [shind pretn Liong of the houses. That vear a hurrican



AYALON, NEW JERSEY

(bOYK OAD 1l ') : i ||__-H__-: ETY A .II:. I- | L favior erassy duned Lh MLV T Wiaves weish
Peaple did the sensible thing,” says wer the island, wiping out the dune systes
Lruitl hey moved.” One by one islanders the slands once N ofler habitat {or bea
Hiodted their nouses by barge to the mamiancd nesters. Trontt thvinks of these islands a5 a greit

awns of Owvster and Willis Wharf, By 1940 Aatieral ¢ cperiment on disturbance and its
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ikims over the site of Broadwater, now gone o working in mountains can wait a lifetime 1o
el ll-'-"l! ':”'I""""-:-!""'l-":-l FEMENE 10 10 eitness 1he kind ol habitat chanpe wie see her
south, advancing in the nortl | call i istand on a cally basis, he sa

migration, says ot " lUs only erosion i (0 our way back to the mainiond. lat

Lhere s a house on 1if afternoon light falls in law rave yeroes the

Aaty nd a team of researchers recently Lands, dlumipating the tops of shrobs and
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o maintain their nesting habilal, Without this  and | think again of the baroiers hit by Fran
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| . and they explode with

_unimaginable color.

ﬂ:m:IIs w:tﬁ an electronic

ﬂﬂﬁﬁ They look rmmd 2%
and dull (below). Then

at night my drr_mg ir I"-r J
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di;’fﬂﬂﬂﬂ by ultraviolet light, a knob coral

pulsates with color as if lit from within. The coral 'ﬁ;s'm-bs
the invisible ultraviolet light, then emits wild orange visible
phenomenon of phys

light. This is called ﬂ% _.
and biology that borders on pure magic.




M’mﬂﬂ mushroom coral held by our

friend Asher Gal seems to change like a chameleon under
different light sources (below). In daylight the sea filters
out most colors, so the coral appears monochrome blue.
An electronic flash restores the full spectrum, showing
how the coral would look out of water. At night, shot
with an HMI high-intensity light with an ultraviolet

filter, the coral glows with vivid fluorescence.

UNDERWATER DAYLIGHT




%mmt corals

fluoresce has been known for
decades. In 1964 marine biologist
René Catala of New Caledonia

wrote a book about fluorescence

called Carnival Under the Sea.
“It astounded me,” David

Fridman remembers. As a foun-
der of Coral World in Elat, Israel,
David experimented. “I found

that ultraviolet lights commonly

used for black-light posters
worked best on corals.” This was
fine for aquariums, but we

needed a stronger light source

when working in the sea.




%@ﬁugoflﬂﬁ

I traveled to the Interuniversity

Institute marine lab at Elat,
where David and I for the first
time took ultraviolet-filtered
HMI lights into the ocean.
Corals were placed in trays
under a pier, shielded from day-
light. Most were later returned
to the deep, where they would
re-cement themselves to the reef.
We photographed each coral
with both standard flash and
ultraviolet light. The difference
was spectacular,

mumllmmwm
Fridman have collaborated an since 1972,







lowing buttons, polyps of a branched cup coral are
actually in hiding, their feeding tentacles having withdrawn in
reaction to the ultraviolet light. If illuminated by an electronic flash,

these polyps would appear dull gray-brown.




%um just a few species of coral—like this wild-

looking trio—fluoresce? I went to the Massachusetts Institute of
Technology to ask Charles Mazel, the world’s leading investigator
of coral fluorescence. Mazel is developing new systems to measure
fluorescence and believes that it might someday be used to diagnose
reef health. His reply: “It’s been suggested that fluorescence aids
photosynthesis or that it protects against too much ultraviolet light.

But there is a real possibility that corals fluoresce for no reason at all” [







shimmering in the
mist, the peak kiown
in local mgend as “the
demans’ churning pil
lar” poses a devilish
~hailengs to climbars

in Indin’s Himalaya

I'he Frozen Face
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By GREG CHILD Photographs by CHRIS NOBLE

HE FIGURED THEIR ciiaNcis of reaching the top were slim

[he direct route they'd chosen up the perpetually frozen
north face of Thalay Sagar, a 22,650-foot granite pyramid in
northern India, was so steep and perilous that perhaps no
ane could climiy 1, At least eight teams before had foled. To

succeed, she and her partner, Jay Smith, would have 1o claw up nearly

vertical walls of rock and ice. Yet for Kitty Calhoun the extreme con-
':||:|||"|':|!'- Oy TTHICLE H e l.'"”l-.-”'lg.

Kitty had nearly died here in 1986 when she and another climber,

Andy Selters, were trapped by a blizeard at 21,000 feet. Cowering {or
eight days inside a hanging chiff tent, hungry and

shivering, they were brunsed and battered by I.'|||;ir1g

i halaw Ladar
22 SO N

chunksof ice before a break in the storm et them rap-
pel down the wall to safety.

Bul Kittv hates to give up. The shy, hve-foot-fouw
chimber with a South Carolina drawl] as thick as honey
turns into 4 pit bull on o mountaim. As a2 young vaga
bond climber i Wyoming, living out of an aging sta
ton wagon, Kitty wis so mountin tough she “went
through winter climbing pariners like they were paper
towels,” says Lyle Dean, an old rope mate. Honing het

skills in subzerd winters in the Tetons, Kitty would

sweowl il compamons talked about retreating. T don'i

want to be just a fair-weather climber,” she'd grumble,

Muotherhood and gradomte school barely slowed hes
dowre In 189495, while four months pregnam, she pio-
neered new routes up the 3,000-foor spires that crown
movntams i the Aksu Valley of Kyrovestan. Her son, Grady, is now 20

mionths ald, She also found time between climbs to eam an M.BA. from

the University of Washington, but she shows no sign of settling down,
“To kitty chmbing 1s the most important thing,” savs a friend

Now, as she gripped the rope at the top of a frozen gully (right), the
h-year-ald looked up at the brooding north wall. September 24, 15996,

she and Jay would get to 20,800 feet betore a storm drove them back to

base comp, September 29 the shy cleared, and the pair took another shot.

Coped Crrep, author of Moed Emotiorse Mowrrtamessrmng Wreatings, made o firs
dscentt of shupton Spare, s 9T Lol rock tower i Pakistan, in 1996, | e [ves in
Seattle, Washingron, Photogeapher Crios Nosee, whio climbed Thalay Sapar to
L9 0D teet weithe Mottty Calboun andd Jay Smith, s based oo Salt Laks Crry, Utah

Natronal Geogrdaphic, August 1007






Bowing under heavy packs, Kitty Calhoun and Jay Smith lean into a bitter wind as they crunch

away from advance base camp. First reachad in 1979 by a team taking a less challenging routs,

the summit of Thalay Sagar is almost consiantly shrouded in storm. When windchill plunged to
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Flowing hike quicksilver
araund Jayv:at 19.000 fest
Lett), spindrift temparanly
blinded tha climbarg. Fun
netad by folds and gullies in
ihe 4,000-Tool north face
surges of Mesh-freezing pow
dar becamea so thick the
chimbars couldn't ses thai
own hands. "It took less than
a minuta for this to becoma
unbearable,” Kitly says
Caught aut on a difficult
pitch, Kitty clutchad thea
shafts of her hwo Ice axes
and calmad hersell by hum
ming & lullaby she likas o
gsing 1o har son

Evan hefore allempting a

full assaull on the north fEce

I e Frigen bace of Thaliy

NiLgar

MalSls H{ =] 1)\
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sullocat 12

Kitty and Jay became well
acquaintaed with Thalay
sagar’s lashing starms as
they ascandoad to prepara the
moauntam with fixed ropes
Theair packs of chmbing oo
wetighad as much as 50
pounds. During one snap of
frozen calm, Kitty clamps

scenders to a rope [helow)

to pull herseit up as har

crampans hite 1intn tha ica.

“You have to be patient. da
farmined, and focused,” Kitty
say4. "Like playing a game of

phoss VLI :'I:'I"::]'.'

charnge st
all the tima ™

|-'_",' ctober 1 she anel ..||'|'||-'
had climbed all but the final

50 feel o the sumimit.
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them from the wall.
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AN EMPIRE'S ENDURING REACH

¥ HESOwR accouNy, Quentous Hormtis

Flaccus was a rotten soldier. He

foupht for the losing side in the

civil wars; when the order came to

“Charge!™ he dropped his shield

and ran like mad in the wrong direction, Back

m Rome he landed a post as a petty bureau-

crat, i quaestors clerk—not much of a job b

one that left time for writmg poctry on the

side. He came to know great architects and

putlders, judges, sculprtors, and political lead-

ers. But Cumtus Hloratios: Flaoccus himselt

never governed a province, never built an

aqueduct or temple, never created a striking
hromze sculpture,

Still, when this noble Roman—known 1o us
48 Horace—sat down in 23 s.c. to review his
lite’s accomplishments, he concluded that his
contributions m poetry would outlast whit -
ever the soldiers and balders had achievied:

Exegi snortinenium qere perenenius
Regadigue siou pyreiclm altins. | |
N QRIS FHorLir.

I e erected o moriment more lasting
tharn fronze

Aned taller than the regal peak of the
pyrands,

[ shall mever completely die

That famous epilopgue from Horace’s third
boak of Odes has been endlessly quoted as a
testament to the immortality of hterature. Bul
it could also stand as o tribute to the Roman
Empire and the conntless Roman influences
that still fow through our daily lives some 15

Phee World According fo Rowr

centuries after the walls of Rome came tum-
bling down,

As noted in last month’s article on the rise
and fall of Roman power, the small farming
village on the banks of the Tiber grew to con-
trol the whole Mediterranein world—one of
hustory s greatest achievements in the sheer art
ol poverning, By the second century A.n. some
A0 million people on three continents lived
sfely and prosperously under Pax Romiir,
Then, like every other great power known to
history, Rome fell,

When | traveled recently 1o varions Roman
cities in burope, Asia Minor, and North Afnca,
what | saw primarily were ruimns—headless
statues and fallen aqueducts and long rows of
clegant columns broken in hall, their ornate
capitals scattered among the weeds. If you look
only at this dented bronze and shattered mar-
ble, it seems clear that the Roman Empire is
deadd. In fact, though, like ils greatest lyric poet,
ancient Rome will never completely die, The
Ramans left the world a legacy more lasting
than bronze or marble,

Ihe enduring Roman influgnce is reflected
pervasively in contemporary language, liter-
ature, legal codes, government, architecture,
miedicine, sports, arts, engineering, cte. Much
of it i so deeply embedded that we barely
nolice our debt 1o ancient Rome. Consider lan-
guage, for example. Fewer and lewer poople
todday clazm to know much Latin-—and vet, go
back 1o the first sentence of this paragraph. If
we removed all the words drawn directly from
Litin, that sentence wounld read: “ The”

The Roman mbuence on modern language

vl



i5.as basic as ABC. The most widely used alpha-
bet om earth to thas day 15 the one the Romans
developed and ook with them as they con
quered the Western world, The uppercase
letters you're reading are the same ones the
Romans were reading in 600 n.c.; Roman pub-
lishers developed the lowercase forms wround
Ay, 300, The only changes since then came in
medieval times, when the consonant value of [
wits promoted to a letter in its own oght, [ and
Vwas divided mto UL V. and W (50 when vou
see an ancient inscription about "IVLIVS it
mieans JULIUS”)

They used this alphabet to write a language
as logical and as sturdy as those interlocking
Roman walls that stood for dcenturies. Like so
miuch else in Roman life, the Latin language
was thoroughly rational and pragmatic,
product of careful engineering. For that reason
educators throughout the Western world have
taught Latin for 2,000 years to help students
learn the basic machinery of language. This
was not just so the kids could read Horace—
although that was a pleasant by-product—Dbut
so they could better understand their own and
other languages as well.

My own battles with amao, amas, amat and
fite, haec, hoe seemed utterly useless in my teen-
age years, | particularly remember my hatred
lor a convoluted Latin construction called the
ablative absolute (e.g,, "Caesar, the camp hav-
ing been fortified on all sides and the centu-
rions having been dispatched, dined™). B
years later when | was struggling to leamn Japa-
nese—a totally wnrelated language—I came
upon a common Japanese grammitical form
that turmed out to be exactly like the ablative
absolute. | mastered it with case, Just as my
tenth-grade teacher had promised, the logial
rigor of Latin had prepared me well to study
any language.

There was a pertod-—it seems to be ending,
sadly, right before our eyes—when just about
evervbody who went to school learned some
Latin. For centuries almost every educated sol-
dier knew a hittle Jubus Caesar, including his
famous dispatch after the Battle of Zela, ™ Veny,
vids, vicr—I came, [ saw, | conguered.” That
ranked as historys greatest military message
for about 1,900 years—umntil the fateful day in

Author T, I e and photographer Jasmes L S1an-
rnLn covered the rise and fall of the Roman Empire
for o luly 1997 issue,

fl

1843 when the British general Sir Charles
James Napier came up with a Latin dispatch
that was even better.

MNapier had set out with a small force, hop-
ing 1o capture Sindh, in modern Pakistan,
Back in Delhi his commanding olhicer, Lord
Ellenborough, anxivusly awaited news—"[1oes
Mapier have Sindh?” Finally Napier's message
artived from the front. Ellenborough impa-
tiently tore open the envelope and found a sin-
gle word: "Peccavi” Naturally, the officers at
British headquarters could recognize this as a
prast tense form of the Latin verh pecco, mean:
ing "l sin.” In other words, ™[ have Sindh,”

Even among people who lack such impecca-
ble traiming in ancient languages, Latin pops
up in conversations and documents around the
world every day: alma mater, alter ego, antebel-
lum, habeas corpus, ignoramus, in cxtremms,
1pso facto; personi non grata, per capita, prima
facie, quid pro quo, sui generis, sine die, sub
rosa, vice versa, am., pon, ke, AJD, RLE,
LB, ete., etc. Qur bst could go on ad mbini-
rurn, bt we'd better stop here to leave space in
this magazine for other things, e.g., articles,
advertisements, et al, One more phrase we
must mention, though, is "Carpe diem” or
"Seze the duy!™ Thas stil familiar expression of
live-for-the-moment philosophy comes from
a poem by Horce—proof indeed that he did
niot completely die.

The Romans loved language, wrote down
everything, and placed a high priority on the
mastery of Latin throughout their empire.
The English historian Peter Salway notes that
England under Roman rule had a higher rate

of literacy than any British government was
able to achieve for the next 14 centuries. The
plethora of written texts, combined with the
longevity of Latin, is one reason we have so
much more mtormation about Bome than
about most extnct socielics, ancient or not so
ancient, We know more today about the central
part of Italy 20 centuries ago than we know
about, say, the central part of North America
three or four centuries back.

ME OF THE MOST IMrorTanT doc
umentary legacies the Romans
left behind was the law—the com-
prehensive body of statute and case

law that some scholars consider pur greatest
inheritance from ancient Rome. The ideal of

Nattonal Geographie, Auguxt 1997
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“Wherever the Roman con-
quers, there he dwells,” wrote
the philosopher Seneca as he
watched the empire impose
itself on three continents. At
its widest extent (map ), the
Roman world encompassed a
multiracial society of 50 mil-
lion people. Emperors came
from Spain, Syria, and Africa.
For more than two centuries
prosperity and order followed
Rome's advance. Pax Roma-
na, the Roman peace, started
te crumble with Marcus
Awrelius (right ), who spent
two decades fighting four wars
and an outbreak of plague.
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wrilten low as a shicld—=o profect mdividionds
apainst one another and APITEST the awesome
power of the sfale—was n concept the Romans
ook from the Greeks. But it was Rome that put
this abstract notion into daily practice, and the
practice 1s today honored around the world
A Latin mscrption ot Harvard Law School
conveys the wlea precisely: “Non sub fvomiene sea
sk dep ef lege—It 15 not by men but by, God
and the law [that we are governed |
The rule of law 15 50 central to Western ¢iv

tzation that most ol us take 1t for granted. Of

course we are governed by Lws, we say—its

e o Lw 18 et
LI,

T greal ancient empire, Chima, .1ri.|:||1_.',n‘|

natural. In kact, thoosh, the

a necessary uspedct of the human con
Al
things precisely the opposite of the Roman

wav. Conlucius and has disciples down throug
the centuries distrusted wrtten lows, A dusty
stntute book was too inflexible o handle the
inhnite vanety of human experience, the Chi

1

nese sages felt. They chose to frusk people, nol
laws—to rely on innate human goodness as the
bBest guaranted of a cavil society. Even today
the concept of written law and writlen contract
15 barly wealk an China and other East Asian
nations within s cultural ambit, The 20th
century Chinese histonan Hsimo Kung-chuan

observed that if the early emperors had been
E:'i'["-l'l"-‘_"li o Roman statecralt, and |‘|.]|_"|||_'-.|_|._'H'I'_..'
Romuan law, "the Chinese of necessity would
have undergone an absolutely different course
of development in the thousand or more years
thercalter,” { The world 15 just now witnessing a
greal clash of these different courses, as iilrl'r!.,"
Kong ends a centary and a hall of rule by Brit
ish law and swiltches to Chinese control.* )

HE ROMANS LoO lell some ambaguily
about the preeminence of law. “Cor-
ruptrssima repubdicae, plurimaoe leges,
the historman Tacitus observed —
aws i1 has.” Bul

I I |'ILI ML ST [l.ll.' SEATE, :]I.I.' froge
in the ongoing strugple between the ordinary
people of Rome and the governing clites, the
plebeians deaded they would muoch rather rely
on laws than the all-too-human whims of then
il

ers. Linder pressure from the plebs, the gos

erming class was repeatedly forced  to 1ssuc

wriillen codes. The first ol these, the Twelve
lables, came out in 450 r.o, and the Romans

*See "Hong Kong: Countdown to Chinae,” by Mike
Eclwatrds, i the March [997 g
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GOLDEN OASIS

Caaravanes Dearing perflintes Jron
Arabra, spices and rare woods from
Prechice, connd <tk frams Chinia passedd
|"||.'.":’|'|II'-_"|IJ e colimmaded strevts of
Falertyra tn the Syrram desert, ifs ruans
bearipg wiiness to one of the greal
croasraaas of te empire. fo fe s
cular Romuan look of the crty, arltsins
added opudent, Persuan-style touches
Intricate foral carvirigs appear on
fallen cormrces and on the rchly
dressedd toemb figeres-of the merchini
Mualko and fiwrmsly | right ). Kornorn
forces sacked Palmyra in a b, 273 after
tis powerful queen Aenotia challenged
popvertad rile, Her captors supposedly

el her e Rome on @ eolden chuin,
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continued to 1ssue legal codes for the nexd

thousand yoars | Ive Rl PN S TRTVE R (AT

imental compilation of the Dhgests, the Insh
ompleted moA.D

of Western

tutes, and the Revised Code

334, has served as the foundation
law ever since,
A sorciety with an all powerd U emperor whno

cotld kil at will

daves treatled

society with millions of
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lawiul
wciety. But In many wayvs Roman law would
be famiiar to any ten of LA Liow or Court 1Y
[here were indictments and jury trals, hang
ing judees and softhearted ones, hard-hilting
prosecutors and wily delense attorneyvs, In the
latter category, the Johnnte Cochran of Rome
was, of course, the majestic (f long-winded
HAVOCATE LICero, 8 mun wihd |=|,||-,._-',|_|| Many
ietense technigues still i use today

o a (iceronian apne:

I 5L rdd SecTun I.I'.'l'-'-."- ilh ||I| P rine L

H oy thie jury there was

word based on the Latin verb for "tenore. In

by

oralion Cicero would savage his
thie wntle msisting that he had
e suckh inlention. 1
this:
today, and thus T will completely ignore the fact

s P irt ol 1he
ypposition, dall
carme out something like

| witll focus only on myy chient s Inocence

prosccutor o this case is an inbmous
philinderer who beats his wile and steals from
innocent  grandmothers” Another
cambit was the ad

il ||..l'-  when Clecero would

stindard
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ave his client's pat
Hul wile lead her ragped, uowashed chibdren
intor the courtroam and sit weeping directly n
Iront of the jury box. If the client was childiess,
Lhete few street urchins who

Wyl ',l'-.'.'.l b

could be hired to play the part for a day

Two millennia betore the Muranda warnings
the Romans also established safepuards o
assure the rights of accnsed crimimals: We can
e this process at work i the case against the
Paul, as set torth in th

ol thi

i i it | b
e et 15 SOmewndgt susprccl Decatess 18 Ty
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New lestament i the Acts






have been written in part to embarrass the
lews, but scholirs say it is accurate on the
legal points, )

In chapter 22 of Acts, Paul 15 brought before
# Homan magistrate on criminal charges—
apparently for something like provoking a riot.
The police are just about 1o beal and jail him
when Paul pipes up that he isa Roman citizen,
That changes everything, and he is permitted
to remain free pending a trial

Later the chief priests of Jerusalem complain
to the Roman governor, Festus, about the fail-
ure 1o prosecute. Festus responds, in chapter
25, with a lecture on legal rights: “It is not
the Roman custom to hand over any man
betore he has faced his accusers and has had
an opportunity: to defend himself against
their charges.”

Eventually Paul asserts vet another legal pre-
rogative—his right to make an appeal directly
o Home. This process leaves him free for a few
more years. Paul makes his way to Rome, but
then the Book ol Acts ends, with no word
about the Anal disposition of his case. Some
scholars feel the charges were dropped, since
there are no other records of the case: another
tradition holds that Paul was fed 10 the lions by
the emperor Nero,

In terms of modern influence, though, these
rough parallels in legal procedure are less
important than the Romans' genuine respect
for the transcendent majesty of the law—sa
concept that we consider today to be a sine qua
non of democratic rule. Even after Augustus
established one-man rule, there was a tendency
among the emperors to abide by legal dictates.
There was not much people conld do if & Nero
or Caligula rode roughshod over the law, but
for the most part even the emperor felt obliged
to nbey,

It the emperor himself had to honor the law,
the obligation fell even more heavily on lower-
ranking officials and colomal governors, the
emperors olfical legates to the empire. A priv-
vincial consul or curdate who violated the law
risked an imperiad swmmons back 10 Rome,
where he would be thrown in pedica, into
chains. One reason the consul Festus is so fas-
tidious about Paul’s legal rights in Act< may be
that his immediate predecessor, the inaptly
named Felix, had in fact been recalled after cit-
izens of Judaea complained that he was abus
ing their rights.

i

HE RoMAN FroOCEss of making laws

also had a4 deep influence on the

American svstem. Durning the era of

the Roman Republic (509 to 49 n.c.)
lawmaking was 8 bicameral activity. Legis-
lation was fArst passed by the comitia, the
assembly of the citizens, then approved by the
representatives of the upper class, the senate,
and issued in the name of the senate and the
people of Rome.

Centuories later, when the American Found-
ing Fathers launched their bold éxperiment in
democratic government, they took republican
Rome as their model. Our laws too must go
through two legislative bodies, The House of
Representatives is our assembly of citizens,
and. like its counterpart in ancient Rome,
the LLS, Senate was originally designed as a
chamber lor the elite (11 was not untal the 17th
Amendment, in 1913, that ordinary people
were allowed to vote for their senators).
Impressed by the checks and balances of the
Roman system, the authors of American gov-
ermiment also made sure that an othcal who
vinkited the law could be “impeached,”™ a word
we take from the Roman practice of putting
wayward magistrates in pedica.

The reliance on Roman structures at the
birth of the United States was reflected in early
American popular cultore, which delighted in
drawing parallels between LS. leaders and the
noble Romans. There was a great vogue for
marble statues depicting George Washinglon,
Alexander Hamilton, even Andrew Jackson in
Roman attire. A larger-than-life statue ot
Washington in a toga and sandals s still on
exhibit at the National Museum of American
History in Washingromn, 100

In his patriotic ode “Amerncan Liberty,” the
hrst great Amernican poet, Philip Frenean, de-
scribed Washington as "a Roman hero” In 1824
the classical scholar Francis Glass wrote a cu-
rious volume titled A Life of Gearge Washington
it Latin Proge, full of tributes 1o Washington’s
“diligentia, pudustria, et vigilantie” Amazingly
the book sold fairly well and went through
three editions. When Washington resisted pleas
froom supporters that he serve a third term as
P'resudent, the mass media described him as
“the Amencan Cincinnatus,” after the hith-
century o, Roman who was given dictatorial
powers in a time of crisis but went gquictly back
o hiw farm when the task was done. The first

Natronal Geopvaphee, Augnst 1997
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planning) tended to be laid out in careful de-
tail, with grids of crossing streets armanged
along a serics of long axes, great boulevards
mterrupted here and there by o park or temple
or civic center. " In the colomes,” wrote classical
schiodiar Frank Bourne, "civil engingers Laid oul
wide streets at right angles to one another,
with every hith street an avenue of unusual
breadih,” Cities measured their own impor-
tunce by the number of importnt buildings
clustered around the downtown forum.

Pierre 1'Enfant’s plan for our capital city,
Washington, [0L.C., with its long, straight mall
lined with grand buildings and its boulevards
intersecting at apen crcles and squares, is, in
many wirys, a Roman conception,

iy most of the uncent Roman

cilies are runns or just listonc parks

preserved within some modern city,

like the bits of Roman wall and the
broken pillars you find i almost every major
city in southern Europe, Turkey, Syria, and
North Afnca. Sull, it is impossible to travel
along the old trade routes from one old city
to the next without a sense of awe mt the
prodigious encigy the Romans poured into
their empire

Driving down the turguoise coast ol the
Meditertanean in southern Turkey, | stopped
one day at the town of Perge, an outpost even
m Roman times and a ghost town today. |
sttodde through the tmumphant gateway of
Perge’s protective wall, walked the colortul
mosatc sidewalks beneath the great colonnade
of the ancient marketplace, and strolled past
the Perge theater and stadinm.

Then, 20 mules down the road, | came to
yel another tumn, the twwn of Aspendos,
with its own busy marketplace, a much bigger
theater, and a racetrack karger than an NF
stadium, where the Rovmans went to betl, Leay
ing Aspendos, | drove beneath the tall arching
towers of the stome aqueduct that carried water
from the Tawrue Mountains; another 20 miles
down the road | came to vet another ancient
town, Side, which boasted jts own wall and
monwmental arch, its own marketplace, ague-
duct, and theater.

Mo matter how close to the next city ar how
Far from the Roman capital, every 1own in the
empire was enlitled 1o a full infrastroctore:
the protective wall, the triumphant entrance

i

arch, the paved streets, those charming mosaic
silewalks, a marble meeting hall for the Tocal
council, majestic temples honoring both the
Roman gods and whatever regional deities
the locals wanted to worship, There would
bet a marketplace—sometimes, in those steamy
Muediterranean climes, encircling a central
[ourntain,

There were fountmns aplenty in Roman cit-
1es, Many Roman fountaims were beautitul, and
they were constant subjects for Horace ani
other poets. But the aesthetic appeal was sec-
ondary; the practical Romans built their foun-
tains mainly for functional purposes. For one
thing. the Romans knew that they could get an
air-conditioning effect by having water splash
oul onto a street and evaporate from the stone
(to this day, the cooling power of evaporition
is at the heart of all refrigeration systems).

Mainly, though, the fountains were there at
the demand of the Roman hydraulio engineers,
The flow of water that came barreling into a
city aftter 15 or 20 miles of downhill travel
along an aqueduct bad such momentom that it
would burst any pipe. To relieve the pressure,
the Romans routinely built great fountains at
the point where aguéduct met city. The most
famous fountain in Europe, the Trevi Fountain
m Rome—ithe spot that inspired Three Coms
it e Fountmn—is actually the terminus of
an ancient 1 3-mule aqueduct called the Agun
Virgo, the Virgin Spring,

since most Roman homes bad no bathtub,
every town had public baths. These had hot

andd cold water and separate bathing areas dif-
ferentiated by the temperature of the water: the
frigidaraum, the repidarinnr, and the caldarim,
Underground netwarks of lead pipe supplied
the baths with clean water.

Near the baths there was often o brothel, or-
namented with graphic pamtings depicting the
viarious sexual services availale, For those who
preferred less salacious pastimes, there were
parks and public libraries and big open plazas,

Another feature of Koman cities that 1 par-
tculardy enjoy are the mosaics. Roman design
ers used mosaics everywhere—not just on
public sidewalks but also on walls, Hoors, ceil-
ings, tabletops. They could be simple geonet
ric designs or unbelievably intricate pictures.
The tamous wall mosac from Pompen (now
on display at the Nanonal Muoseum in Naples)
depicting Alexander the Great batthng the

Nalronai Geographic, Angust 107
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NE FINE MORNING. It was a voud on my road map, @ suggestion
that there was only emptiness here, that deew me 1o this shallow fake in
sovitheast Oregon, which is, by at least one definition, the most remote
spot in the lower 48 states; 1'm as far from an interstate highway as one can
get, From where | stand the nearest four-lanes, 155, 180, and 1284, are
equidistantly 160 air mitles awav. Interstate 84, the one | took, is by oad GfF
yiou don't get lost i the maze of dirt tracks making upoa Gith of the way)
250 miles away—the distance, say, lrom Yankee Stadium to the Pentagon,
S, Lowis o Kansas Civy, Detroil o Chicago,

| Vive in Missourd, and it has taken some effort to get into this heart of
the Ovregon high desert, from where Ul set off castward into the blankness
that cartographers marked out by showing how the paved roads run
around il not away from it, Thisisn't the Chregon of 60 shades of green
arlsing from rain, rain, rain; not here the great sea stacks of the Pacihic
coast, not Yaguina Bay oysters or sweet geodocks, nor espresso at the back
of bookshops, This is the Other Oregon, the Big Empty, a space deformed
by volcanic processes less than 30 million years ago and turfed into
desert by the ram shadow cast by the Cascade Mountiins (o the west,

I'm standing a1 the northern end of Bluejosint Lake below the high,
fault-block escarpment of Poker Tim Ridge, a wall of tencbrous basalt
hroken upward into the light of day by the great tectonic forces miles
bepeath, In a time when this rimrock had seem 12,000 fewer
autumns, the spot 1 stand on was more than 200 feet below the loke sur-
face, evidence of which shows iiself as the ancient shoreline cul by waves
into the ridge now 20 stories above my head. But, only a couple of gener
ations ago, this lake and dozens of others 1o the south were gone; it was
nothing but an unbroken expanse of cracked mud bottom at least 600 feet
thick, a lake of memory marking the grave ol a Pléistocene lake big
eromigh to swallow Boston, had Boston been arowund.

Fhe fascination of this place depends on trying to see what it has been,
how it wae so different, although everything exists in Kinship, in a diréot
line of descent: Here fite is the father of stone, volcanoes the mothers of
valleys, and wind and ice the rods of discipline that shaped their offsprimg.
Muore than any other American place | Know, thas desert corner bespeaks
change, the subtle changes sometimes a mask for the grand upheavals,
Things, even mountains and hundred-mile-long lokes, vanish, come o
light, vanish again, South of hiere huge Goose Lake deied up in the 19204
o reveal the indelible 1846 tracks of the famous Applegate immigrant
trail striking rght across the dried bottom, puncluated with bits ol
Braken-down wagons, but the lake rose again 1o concend fustory and leave
residents winting for the next-uncoverng.

One can wade across some of these residoal warers, despite their size;

Wittias Lvast Hiar Moos, who has veited all ot 3 i gl oo than 50080
cointiie in the lower 48 itates, & carrently wairking on a book aboat crossing (he
LES. Isy weadir Asstisiniesits for the Gessamarmie have taken Satieam L eps, o freclanc
photographer, as far afiedd as Ugandaand the Kamchatlka Penimsala.

Natienal Geepwrapliae, August 1007



Withan thus imeemensity, Noseanekond seems altreose an afterthougeht
Rarge riders puss before Steens Mowntain (helow and following
pagesl, o ?{.J-mrh*-.’.my rir.J::?J_.I".r.rr.Jr crests at 9,733 feer. Steeis cap-
tures eastward driftung smwow and rain, witlering villey ranches on
65 western flanks wiile keeping the Alvord Desert parchd.
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BIG INDIAN GORGE ON STEENS MOUNTAIN






they are noteworthy because of their shallowness, yet they exist because
they once were deep holes of the ancrent lake. It's that kind of inversion,
that irony of natural process, that marks this place: What wis deepest 15
shallowest, what was bery Howing magma 35 rigid mouantain, what was
buried stands high and exposed, and a hundred feet above 4 mud-

entombed juniper forest only sagebrush can grow, Time travel is requisite
to traverse this desert in any deep sense, and it i the sweep of vears that
creates the Lapsy -TUrviness, the undulations of a natare that appears o
writhe 1.]]|LIL1:!,:|'I the eons and 1oss creation bum over teakettle.

This year the Warner Villey, the bottom of the primitive lake, is blue
with water and golden with bunchgrasses and shrubs, a string of marsi
ness just waiting for the next chance to return to a small inland sea. In the
1870s 0 government report designated the basin as swampland, bur 15
vears loter a writer smd. “The principal portion of the valley 15 sterile,
harren greasewood desert with only an occasional marsh or salt lake
varying the monotony. It would be difficult 1o imagine a more desolate
and God-forsaken region ourside of Assyria, Arabia, or the Great Sahara!

Vet tonal frl'r"',.,.'?'ulf.'."]f: A s JAGT



Softly rmoving i pale October liehe, trndra swims cOngTERE ont Llmium
Lake before resurmimge therr firght to wintering grounds in Califorma, A buck
miule deer kegps cover as it fades it the wilid ove durine the autwmn hunt

g seasmen For Smppdr the horse { following pages) the view of his ramcl

liznrd Teovmne sonith of Andrews ends with the Puehlo Mourntains

THE SECOND DAY. The description s even more accurate bevond the

nmrack. | head 16 mitles southwest, then cut east between the remnant

likes o follow the steep gravel road up through the stony gap thm

separates Poker Iim Ridge topographieally, it not geologically, from the

LU -Foot sumuits of Hart Mountam. | come mto a place that carvries
Herman Metville s words about the Encamtadas: ®1ln no world but a fallen
ane could such lands exist

The awesonmne reach eastwiird 18 a voud, the stuft ans

soutl of o CATTOR
f*ld'*” s blankness, a broad whiteness on :|11u}'n=ill|::u PIJtL'fH: serisible
numamity; it's rock, grivel, and scruly, where the only ||Ii'l_'-'. MIAavINE 15 a
coldurmn of dust fike spec rad vaistiant, where even :._'l'll'l-'-.l-. LS IJL'l"'-'II|| (i
the dry shaking of o rattlesnake tail to gain a voice. This igneous sprawl is
enough farsaken that it made o Civilian Conservation Corps worleer al the
Hart Mouantain camp 60 vears ago brood, " The country 1% all right, hu
there's towy tach of

Life beyond the ‘L'|lf:||.||| seeins Lo hive <0 "i-'l'lll.ll.l'il.:l.l the rocks aLmnl-

yizss ol the Hat that | hnd mvsell waiting Tore disk. not 1o o< At the stiis
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but to dese down the oppressing openness with darkness, 1o pull the
shades of night over this immense window that looks into another time
gone, and then, mavbe from the mountain behind, 1 can hear across the
Plutanian blackness the dolarous call of a covote, its belly filled only with
emaciated lizards and withered spiders, its breath couted with alkali, eyes
riavenous. The sense of desolation in this long stone litering is nat one of
abandonmen like the ghost town nearby; rather it's more severe because
it rises perceptibly like the powdery dust devils and suggests that people
were never here, How could they be? Why would they, except to prepare
themselves for hell?

[ lowe thas cursed and sere beauty and 1ts tllusion of beang the end—aor
the beginning—of all existence, its capacity to unnerve me as | move
among the scrub and visualize my bleached skeleton with only teeth to tell
who | was. Go ahead, | think, cry out for help, call until no voice is lelt,
There'll be no answer, not now, not later, This 1s a common dread, and so
i5 the one that follows it: What if someone does show up? After all, T've
come for this excellent forsakenness, and now | fear somebaody disrupting
it, One more high-desert inversion.

| should walk here in sackcloth, Let me repent of my living too abun-
dantly and blindly in a too casy and forgiving land and forpetting that the
universe is mostly a dry, old cosmos, with wetness and life the exceptions.
In this place scant rains fall sweet, but a walker must hunt out a spring
where the water is still making its descent toward wicked lakes that will
turn it to salt, where glaring alkali flats mock with mirages of fresh water
and tops of stones turn saline white as if blessed with purnity, but that
blessing is also alkali.

OF COURSE this corner does have a few dwellers, cowhands wandering
around after reluctanmt bovines, o couple of federal rangers. and a handful
of people offering gasoline or a meal or place to sleep. The children, some
of whom will put in more than 100,000 miles on a school bus before they
complete their final year while others are stashed up north in Crane at one
of the last public boarding schools in the nation, are even less visible. |
have trouble thinking of these dwellers as residents, for the country will
not really admit a true residency; it tolerates only passers-through, some
merely going faster than others, and even those born here three genera-
Hons ago have the look of ttinerants, and they accept my passage politely,

Farlier this morning, ander o haggard mist, fragments of basall ridges
seemed 1o be collapsed and broken like blocks of some grand city here
heaped up and spent, there strewn about and exhausted. In the fallen vub-
ble of the old magma fury, the toughest plants over years have been able to
creep only 1o the edges to strugele out a barren existence in crannies,

To travel this wild of vulcanism briefly, before it numbs me, is an anti-
dote to aloost all that those distant mterstates lead to, and | am happy to
come away from therr destinabions to an isolation ever harder to find in
America. And it’s all made better because | know Ul leave even soones

Nattonal Grographic, Angust 1907
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Lol Meadow, bul the locals [obined 1o change 11 back

Pl g =

than muost of the homesteaders who arrived early in this century at various
emplacements they perceived to be potentially hospitable. A newspaper
idvertised the {atlow Valley, the one I'm soon to cross:
L1000 actes of choice sage brush land

i ome of the greatest vallevs in Eastern Oregon

e star! excursions 1o si -"||' LHES TH |'| '.'.1”'.."- 7] .II'-I-": EI I, 19 ]Al,

Wie can settle 500 Iamibies on choice rich Lind

It will all be gone by Sept. 1, 1910, Will you joim us?

foday the valley has a single rinch and the ghost town of Blitzen

“lightning "), where many dwellers left long before therr newly borm
could ride a horse
| Wi !'F"-I-I.II with a tew eI whia live in the somewhal sheltered and
witered nooks the desert provides here and about, They share above all
clse g vearning nilLlHHLIInHH,J.JUfP-:ngﬁl| | congestion, and an arge to by
unencumbered by just about everything except space and weathes

!i.Jll |

left one of thesr Texas toponvms here also; | Diespablade, the Unpeopled.

e early Spanish travelers made it this far nocth they auehit have

|| - B
[ hie dwellers would like it and bnnd it accurate enouegh. for the southeast

section of the great rectangle that 15 Oregon, one-quarter ol 8 area, holds

oniy one percent of s population. SUll, developers look for ways to fll the
and and, in fct, have succeeded near the northwest corner of this cJuad
rangle, in Bend, in making such a usurpation happen. I've heard no one
wak of it kind

runs deep in the Far West, espeaally in Oregon, 15 an old thing in the

NEre 5 Vo I suspect the longing for unimmhabitedness, which
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Srow sqmnils and fog verl Poker [om Redee ai dusk { preceding pages). A
Govene face-off outside | I":.“I"L'll-":lll"n' [Fries Il.rJL_'fll'l-'-'l-"n A5, “There are two
Chegones,” sivy Princeton ram her Letlant Davis, who bristles ar Portlanders

ared other outstders who desparage her chosen fand, ™ We like o iere, Wi

ke onir Dovimg Nere. A its a good (e,

region, its existence proved by names left on the land; Poverty Flat, Star

vation Spring, Deadmans Bedground, Lone Grave Butte, Skull Creek, and,

HCRAY . ||||‘-|l|||.'.I|IL'.II
a line just
south, how to pronounce the name: " Dubh-NY] oh,” she sad. "t if vou

asked a waitress in Denio, a settlément on the Orepon - Nevad

tve here, it's Deninl” Indeed, this 15 a lind demied most of what most
Americans believe they want today, and in this dendal, in therr rejection,
lies the essinee of the dwellers, some of whose ancestors by lorce took the
nlace from the Paiute people. A highway historical marker on the eastern
cdpe of the quadrangle, some miles north of Fort McDermutt Indian Res
ervation, mentions the Bannock War of 1878 and savs the Paute “ravaged
the country |before| finally being defeated and dispersed.” Across the las)
three words someone has sprayed in bloodred pant; sLavrenen,

Cne more inversion of this desert: People killing each other over a land
scape that, even today, will do one in for making the simplest of niscalcn
lations: too little water, gas, clothmg; too much cockiness, IDCXPericnde,

anxiety, |'m mostly at peace here but never truly comfor ilvle, As | sav that,
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| can imagine the cheers from the tiny café counter at Fields Station, where
they keep count on the wall of the annual number of burgers and milk
shakes sold: "Yes!” they hoot. “Tell about the time you got lost at dusk in
that sagebrush flat, and how fear crept up your spine, and how it took
torever lor Polaris to rise and set you straight”

A THIRD DAY, I'm 60 miles east of Poker lim Ridge and following the
lop road up the gentle slant of the broad back of Steens Mountain,
a moute so softly inclined that eight-year-olds compete in the annual ten-
kilometer footrace over the north leg of the course. To arrive from the
west and motor up Steens is spon to scoff at calling this long, uplified
trasalt block a mountain. Ridge seems to be the word. Miles up the unim-
pressive grade, higher, imperceptibly higher, the sage changes to alpine
flowers and mountain mahogany, and then nothing at all grows; every-
thing has turned to weather-wrecked rock; and then the earth falls com-
pletely away, and where there had been a homzon of snow and stone, there
is‘only air, and the ground is nearly a mile down.

Longer than the Connecticut-Rhode Island border, Steens Mountain is
an enormous piece of the fiery underearth tilted upward nearly two miles
above s¢a level only later to be worn and excavated by the opposite ele
ment, water and ice. When the 1ce went entirely, so did the collected water,
leaving mountain valleys 1,200 feet deep and nearly 3,000 above the playa,
the dried mud of the old lake.

THE LAST DAY. The playa stretches twelve miles north and south and
seven miles eastward from the foot of Steens Mountain. The cracks in the
Alvoerd Desert hardpan could swallow a butcher knife, but two tons of
truck sink in less than an inch. I've come to another Pleistocene lake or,
rather, where one used to be, for the water that remains, having little more
substance than a mirage, is a sorry lake indeed. But once, 400 feet above
this bottom, fish swam.

Fram the ¢ast edge of the Alvord rises a white wall of alkali that makes
the playa look as if it’s burning. The wind drives the whirling carbonates,
the produce of waters coming down from high valleys and clefts in Steens
to tmd no lake, only a bottom that concentrates them under the dry air
into a wretched bitterness that turns this level into a dazzling and lifeless
flat, a scorched Tophet where the dead would not go, and that's just as well
sinee, m season, city dwellers gang in here to land sail, Who can doubt
that, were the road to Gehenna paved with asphalt instead of good inten-
tions, tourists would come?

But today the old bottom, the packed mud crazed and glazed and scin-
tillating as if it were again a small sea, has only a curious walker to take a
mouthful of a dust devil advancing before the rolling alkali frant, and he
must turn toward the mountain where ice nivers once fed down meltwater
from a jaggedness that stops clouds, and he wonders how any map could
ever show such a risen land 1in a . world so fallen. 0

Chviegons Chuthack
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MALAYSIA

RISING STAR

Sporlighting soaring growth, the Petronas Twin

Towers erupt from the skyline of Kuala
Lumpur, the nation’s capital. At 1,483 feet they
are the world’s tallest buildings, Such
ambitious projects herald an economic boom
sparked 1n part by foreign investments in
technology and manufacturing that has made
Malaysia one of the fastest developing
nations in Southeast Asia,
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By T.R. REID
Photographs by STUART FRANKLIN
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fltering through the lealy canopy
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ade

2000 feet above wash over a rain forest that has
been here since before humans appeared on
earth. Beneath the tall and perlectly vertical
trunks of the great fualang and merbau trees
Hourishes a dense world of palm fronds and
rattun, lerns and figs and mosses, climbers,
CTEEPETS, suckers—s0 many different types of
plant life that you can find hundreds, even 2
thiousand, different species in a single ac
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has been essentially the same, according to fos-

il records, for millions and milllons of vears,
CYh ves, if you want o know more about this
ancient place, just load in yoor lavonte Web
brovwsier and call up the rain forest on the Inter-
et at: wwwomol.commy /) rahang/.
[hat say

5 a lot about what's gomng on these

davs 1in Malavsaa lush ‘and verdant jungle
country that has rocketed o rapidly into the
modern era that even one of the world's oldest
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As Malavsia celebrates the
of its independence this year, the nation of
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 wave of high-tech prospes
ity that reflects a stunning economic transi
tion. When NatioNal GEOGRATHIC 100K an
in-depth look at this young country 20 yeirs
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modities—timber. rabber, tin, and pralm ol
Malaysia still produces those basic goods, but
they play a much smaller rale ina manulactus
g econormy that & now the world’s greatest
exparter ol semiconductors
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nied, and probably encouraged, a strong sense
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ctimic anmositics that once made Malaysia a

lense battle zone of ompeling ra wal Rroups.

I--' IJ o . ] I-I -I - -
PR Are {HG @ FHass v

|'|I|I||E I|.||.|I||rr|. il r|.'.|..'I|I
"l-“llrlllllliI Frl |l||'I.l-lllllj.l."ll:lI
RIrg il the MNatiori

|I il | gl rpdii® T tiniT|

II- ¥ ] II ii ijd
| 400 LRFRPEERGES 4 &8 L
'.":.'I|:_*- e GOl Fir 1

]
| i
|-':|||'I"| MG MNLE: WM R

1t III,_ | “'l-'l'_:'.' i |

= 2 T3 g | |
LR O SEFarrsrg ridli

Ml

.II:',||I AT ] 'l.

wIid 45 4d |"..|||I||.'r'|l'l'!.'|.'r'
] ; " A=
fdEIOCHRACEY MR L

! 5 "
|I||.I||_'|I. L-E-IF |II||I|I.I|I.I|I

PRIy, JIs 1A §aies

Lo L e ol
e [OH [N Ir'I'rI CPTEE
1 ] II
LR ol .|II:-II|I| Flidgi"l =

the Latier rotatimg th

J-_Il.-._._-.||.'.|l' (TR

LT S e

i _i.:1|'||'lll':'l'."'| CWLTH ILITES :I'. LANTTRETIEN A |.I|-.-

showing smiling mem
bers of every Malaysian ethnic group singing
.|"||1l""' Lil ":'II1| Fmicss,; "".!l
"'-!..Ill |.I'| b o .||'|. FLFLR
{0 aded Amencan viewer these relentlessly

I Pme Ve o I'."'-‘-

X Peppy Akl

topethe can be a star!

uprbeat spots have a Mickey Mouose guality, and

VET T Messa gt s8¢msE 1o @21 Arross

More than ever i my life we are [ecling

F | -
lI'-| 1Y 51 A 1EE LS 3 FTLETY LR i A% Wil ||'l"--

nast pristine beaches lined with cagsuaring trees

L

||l.l|]'_'_ I|I|, LOdast Ol ||||. '1:I'I||I| T &~ i II:I.

wotithern state of lohor. This man, Ve !Lq;--;'d|
Dharan, wore a turban and hummed along to
the sitar music playing in his dashboard cas-
eI |'|.I'.l.-' He would have seemied perfectiv at
home o Calcutta or Delhi, but he 1510 fact o
native of Johor and an official in the local eco
Vel pment when | was in

nomic di ofhici

i | E & . i i
schiond here; we felt we were Indins, M

[ Yharan went o, Adwavs we were Indians, who

o
-
=
b’
-
™
-
-

Notiosal GeoeT 1T



(FART Y witha lob ol
ildren! Always

Fivlalavsuans

Flesqe, VIR IRy «

g | Eit
|". Mot o Joenneg -.I:-I_|'. Ll O i
hine new in tl l b b his |
e New m i i MESTERY ol TI00S QaRD
Blessed with a strategic location and a treasur
Fove ol tutal resources. " Melav” was lon

1 |
I.||- i
"-.|._| | Sy

.i-. CERTUT IS Fefiag ||||E-'|-.

make up moden

inds tha
the fouthern tip of the Malny
up like a sore thuiml,

third of the istand ol

¢ isthmus swell

] R T TN ||;;r
= [ |

|||| FCED Wikt ||||l"-||e_--_' IR Whoke OF 11 [

Prince of Palembang. th

kings of Sty Hhi

il', M S1UCTS |||._
Lhatch,
;| I||.|.|| i Il:_l-ll'. |||

Portuguese, the
the Brooke tamily {the famuo
Sarawnk, 1o northern Bormeo), the
panese, and the British again
Malavsian W ATENE that therr Country hs
IEall il TCdICT CConNoOm i [ST 'i':. AN SO .||

I.r'.' LY Fl |r g 5 fai

olonal

an moall rl Y NS ceniurices o)

I I LEf 51

erormous sense o national prde—prde that

lterally soars 1o the heavens

. PO InGe A

"'-| | ; | | Y viin ; I
dVEIANS UV LI REAERIEN LTS LT fa [
il s Eall WM -Fov] monsLi

|

that e |_-|||_-.||._.! Ly D placed ol he cricket

i Hagpoli
|||:- il I_ .||.| |!'I T4 CEMTTIN ._||I A [wh!
town Kuala Lumpur. To mark thetr ecomn 11
gt it the world's tallest
sl g
elronas

F muatched [FIT 0

I'win  lowers, headguariers ol

IrONt-page News
AVolavsia whes s behemoth

ey
appear stark and menacing, like misstles ready
Ii Ill'ul'l L L Illll_ll IIII LEEs i |||I|.|I
states-based Council on Tall Buildines and
1

TPIE St S sl | I'_'

Lirban Habitat as the world's hi

| A8 lect aprece, kuala Lumpur s towers



surpass Chicago's Sears Tower by all of 29 feet.

Malaysians are looking lor other forms of
recognition as well. A sports federation, for
imstance, is secking Olympic acceptance of the
Malay game sepak takrmw, Played on the dusty
playgrounds of many a kampong, or village, the
sport 15 like volleyhall, with one restnction—
you can't touch the ball with your hands.
Plavers serve, retorn, and even smash 60)-mile
an-hour spikes using head and feet, In the
most amazing move, a plaver Hies into a half:
twisting back flip and spikes the ball with 4
foet while suspended upside down o midair.

All these manifestations of Malaysian pride
refiect a broader regional phenomenon of cri-
cial geopolitical importance: the firm belief
among Fast Astan leaders that the balance of
global power and influence is shifting in their
direction. Malaysia is just one of several East
Asian countries today that boast higher growth
rates, lower crime rates, lower drug use, and
greater family stability than the Western
democracies: The result, here and clsewhere,
i5 a level of confidence that sometinmes
approaches disdain for the West.

One of the chief spokesmen for this new
Asian viewpomt s Malaysa's Pnme Minister
Datuk Seri Mahathic hin Mohamad, a former
physician known to headline writers here as
"I, M. Chief executive in this democratic
mition since 1981, he is a master planner and
tactician but hardly a diplomat. "The Eurocen
tric world s fimished.” D M. declares bluntly.
“Astans have now found the formula”

“What we're seeing in Malaysia is the expres-
sion of a4 growimg trend across Asia, observes
John Malott, a veteran Asia-watcher who s
currently the United States ambassador to
Malaysia, "It's o phenomenon that | call "Asian
Pride. The sense is, "We're doing pretty well for
ourselves, nnd we don't need America to play
“father knows best” anymore.” ™

'S ONE THING TO HEAR Drime mimsters
or ambassadors talk about pride. prog
ress, and prosperity. It's another to come
up against these abstractions tace-to-face
in the person of an old friend. That's what
happened to me when | boarded the pink
“Has Mini” i downtown Kuala Lumpur for
the 10-mile, 24-cent ride through narrow
streets swarming with motorcycles to the
northern suburb of Kepong Bahro, | was

103t

heading, 1o meet my dear friend Thin Gee Chin.

Born just before Malaysio became indepen-
dent, Miss Tan has grown up and prospered
with the nation. Like most Chinese-descended
Malaysians, she has adopted an English
name—everybody calling me Jenny,” she says.
Like many Malaysians, she speaks several
languages: Mandarin, Cantonese, Malaysian,
lapancse, and English,

Jenny was barn i ]Iu'rh. a tm-nmning town,
in a plywood shack with a rusty rool, "We
have very leaking, that root)” she recalled.
“Every night lots wet, lols raining on my bed.
But have 1o not complaining, because every-
body else living same like that”

The Tans could aftord only one high school
tuition, and & Chinese mily savied this benelit
tor a son, 5o lenny set oul at age 14 to hnd a
job—a search that took her as far as the US.
and then to Japan, where 1 met her years ago.
Her brother, Tan Jee Pong, éventually became a
partner in an air-conditioner shop, serving the
chite few who could afford the luxury of staving
coul 1 a tropical country,

In today's prosperous Malaysia, where air-
conditioning is commaonplace, the Tan family
has surpassed its dreams. lenny, who came
hack home when her mother wrote her that
“anybody can get a job here now,” has imvested
part of her earnings in an apartment building.
With the rest, she and her brother purchased
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A guarter century later Malavsia 15 st as

diverse, but it 15 a civil society—a place where
tolerance has largely replaced racial tumulh
How did 1t happen? ™ Fartly, it
rightened by the riots,” says
Maverchak, a political scientist and
n East Asui
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and hinance grew explosively under the plan.

The stringent quotas of the NEP have been
relaxed in recent years, but special assistance
for Bumiputras is still a fact of life, I met some
Lhinese,
these preference programs. In fact the moss
articulate and heartfell detense of atfirmative
action [ heard came from a Chinese politi-
koh Tsu Koon, the
friendly chiel munister (m eflect, governor) ol
the state of Pmang

“Look, the NEP was not perfec
the easy, Americanized English he learned
the 1960s as an undergraduate

¥itt not many, who are bitter about

clan—TIan Sr dlender,

he said in

at Princeton
1've heen quite eritical of some specific cases
when Chinese people pot blatantly unfair treat
. But the situation we had at the end of the
sTxties
"-I".l.."iln'l.‘l.l

Litistalle

ierid
Cwhere the distribution of wealth was so
it cowltdnr last, It made lor an inher
Because of the NEP
el o, -:Ir'|l.| ITHEATE i

ety soc1ety,
“-'l.'ll. 15 It:"l-l'l-!lll.l-ll FenlmLim
!l.'*_'|i|'|t_'.-:?| Lle—wiou Know, Lis Valaysians.,
The "Us Malaysiang” attitude is
abserve when the Chinese New Year overlaps
Har Rava, the great
marking the end of Ramuadan. In neighboring

Indonesia the Chinese New Year can ondy b

L'eth (id

wills Muslim  holiday

marked with private gatherings in a home, so
that Celebrators pel 1n the way of the
Muslim majority there. But in
tually every market, park, and ristaurant
a g sign marking both hohidays, and the TV
ietwirks host jomt ce |L'|l.'.|‘.||~|'-'~ with Chinese

Maolavsia vir

TSI Malays, |.lI'.II.'| YIOE VETH:E

HE MALAYSIAN PEDPLE
less successiul, though, In

balance
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tracditional

terwiard modernity

culiure and the rus

[ felt this .1.I1r|.'|'f. whien 1 ventured to the
state of Sarawak on Borneo to spend some
the Ihan, the largest of the
enous tribes living in the ancient rain forests
there. Roads are unpredictable

FIVETS teman major roules of tramsit. To get 1o

Himte with

indig-
an dorneo, and

Iban country, [ took a long journey in o pencil
thin boat up the Skrang River. For hours the
W I Il.l WS II.'l.lIl-. L'|.| L |||rq,'-;' rl-l'llhl['lh ik '_'I.'I'Ll.’

the caramel brown river, the deep green forest
arid the '-I-'i[' af hlue sky visible
head.

we rounded a sharp curve and came upon an

i |'.||_|I s,

Between the treclops over Firtally
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Spindly legs keep miakeshift hosses—aennd e day's haevest of seaweed—aeh, dey, amd clear of the

rrseng Mde off the coast of Semporia ineastern Sabah. Many Filipanos and Molays who tresdetion

alty frsks for d Dveng fove erected nimdreds of thiese homes in the Celebes Sea. From thent tey run




their cottage industry, growing seaweed on monofilanent lines steung over shallow coral reefs and
selling 1t for use in canned pet food. Its a life on tenuous footing: The Philippines still occasiomally
claimns rights to Sabah, amd the sea occasionally clarms these homes during seasonal monsoons.




enormous wooden strocture—in stretched fo
0 yards or so—propped up on rickety eight
foat-high stilts above the niverbank

Thiz was a longhouse, the communal home

that has been the center of 1ife for the Iban lor

centuries. This one was essentially a long apart
rient house wilh a bag open deck Facing th
river, o wihide enclosed |'|.'|l.|| behind that, and
thon soine two. doden mdivaduoal dnlik, or apart
micnts, leading off from the porch. A crivwid of
clnthes, and
habies in the river greeted me with friendly
witves and warm smiues. | (oo broke out in a

[han who were washing dishes

smile, partly because of this reception and

partly because | had noticed that this tribe
once notorious for headhunting had posted a
'WNo Smoking, Please” sign on the entrance to
wir longhouse

A rough ladder hewed from a single hog
led me gp to the bk of Al
[ &b sonol Dhoaman |, a 32
L ol and Cacan, W ||".'- HEE! ||'.|

1
armtk Daman
viear-ikd Tarmier whio

BTl h TILE :"'..

dren, parents
the Dbk
ane of the bwo rooms and ctting on the Hoor

around the open cooking tire in the other. 1o
|

I !  } | 1 |
Talh -I|'~II‘.,L_',--. Len [‘r..lr:*h. Ve 1

sheeping

i thie straw-tmat Hoor in

muale extra cash, Al sometimes takes in paving

B -
visitors like me. | happencd to arrive on one of

the few wieekends when his four daughters had

come home from the boarding school they at
tend upriver.

Aftter dimng on a scrumplious plantam
and-papava stew—yvou cat with, your hands,

usiryr o pall of most rice as an mmplement-—we

stepped oni onto that long porch, or ruae, the
center of tribal social life. As the twihight shad
ows lenegthened, the residents of the longhouse
st hung out there, weaving rattan baskets,
repaaring fish nets, chatting with neighbors,
rocking babies i cotton cradles suspended
from ool beams, The [ban have spent their
cVEMINESsS Uhis way Tor ceniuries; the feeling of
shared tradition was overwhelming

And then | noticed something missing

Except for the infants, all those sharing tra
dition that mght were adults, Where were the
children? | searched, and | fownd: At the far end
of the ruat, o pas-powered Honda generator
wis hooked up o a siiall TV set. Abiout thires

dioren kids were watchine the Ma

||||_|_||'.I Py AWarg

VSRR TTILESEC

.. They erupted 1n cheers when
‘_i:n_ ._|l'..-_'|r_|_i ll.il_"-| :"-.il_'.\ ':;E'lll_il' .|'.-.._I';|| Wwie il Lo a

Malay quartet called Shade, which turned ot
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Lorwe raghil ), Yooreg rrietn
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Nlcaery pietw o it
vie for buyers from
MilayshTs grom my

] ']
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o be highly renrumscent of the Platters, right
||- Wil 10 I:'l-. i ||l sT11% 0l "I.'Il.'l-:ll'll. i -|_|-_'||||||_ Y oW
e kads told me that the longhouse 15 0K
but they preter living in the dorm at school
with its electric hights, flus
“"When | grow up, | want to be a nurse or a dog
tor i a oty hke Kuching, Als [4-vear-old

daughter, Ohwvia. told me. "I'm nol

ioiets, and 1Y sets

---r|11:|3:

InickE 1 live here.

faitiare ol
further
[ raveled

¢ CONEIBENCE 1 th
[han tradition
weakened
down n
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whon |

narrow tributary . ol
the Skrang 1o another wooden |u-||:_;|1|*|.~1.
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A festival wis 1o was told,

with 0N and dance. | was given a seat of
honor on the roat and a cap ol potent rice
rl.'.|l|'.

several dosen peaple demonstrated a

dance that brought (0 mind not headhunters

W, (V] [ty a back ||I|'-'|" ol difumes and
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bt huda girls. Some wore colorful sarongs and
cutalts and
| -shirts he AR nels for Coca-Cola or Yamaha,

silver necklace
“~OITHE seemed o ey the
miskde 1T appear o be an unpleasant o B

As the only outsidler present | began 1o ge
the unecasy Fecling that thi

e
d for myv benaefii

'|.-.'|'||||.- '1|'|| Il.!'-':: |'|..:|
1
e SR8 ol -'.I!"'lll. || |

ar chiet of the

10 Empacing, the fuar rumali
longhouse, 1o -|]1"|'l|_!:.".' {41
g0 1o such trouble. His reply was not particu
irly soothmg. Dot worry, he saed, 1oy all

part of the tour package,
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Lor the pre
marvelous natural
ancme the environment and the

eoonomy 15 ol alwavs easv, bt Malavsia has
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first rubber, and then vast plan

i rcudiurad
FALIOns af O | ;'-.:|"_
duces an ol valuable m food and

e L

rruit that pro
soap hence Palmolive)., Sin | Yalls thoo

sands of square miles of virgin forest have been
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this 15 a loss 1o the enviromment. M

ake way tor o1l palm
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Can D ds VIPOTOUS OF a5 varied as a tropcil ran
est, with as F Thousand dillerent

lant species per acre. it there must I

4 plantation s |ess

development

intrusive than, sav, an alumimum smelter or a

shopping mall encucled by parking lots
Industrial and office parks are springing

many Malavsian Cities, and here
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Bahri. Bul even
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tropical land
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today ully hall of Malovsia is




Sodden shoes don’t
darnpen sparits gs girls
g I'J'!L!IJ bt sDon
wilfers oulside thei
boarding school i
Alor Setar, “I's fright-
ering. says Nor Has-
mize Shoeh, third from
liefi. = There cin be
sernibdd fish andd smakes
in the water,” Bul

Nor and her fricnds
achieved their goal,

i iy of downtow
shopping. Likewise
Mulysia—deter
weerteed bo e liese ide
veloped ration sialis
—rtow ledds the way
s d moided for the rest
af Southeast Asia

| found the local environmental community
fairly calm about the present and optimistic
abwyuat the future

“amce | came to Borneo in 1979, there has
been something of a deterioration of forested
land but not on a gross scale,”

¢, sand Junach
Payne, an suthor and naturalist who runs the
bahah ofhice of the World Wide Fund for
Nature. "Che senses that the government is
in control here, and the law genérally works
i Malaysia.

Scholarly, soft-spoken, and eminently polite,
r. Payne showed just a flash of impatience
when [ asked him about fears in the West that
logging companies are “raping the rain forest,
"But that's not how 1t works"” he shot back.
“You don't clear-cut for |L:-;._1_- i a Iqupg'{..ﬂ forest
because there are no large stands of single
species. The chances of wiping out any species
are very low.

“The rather hopetul factor is the growth of

Mualavsia: Kosonpe Stur

tourism, he went on. ™ That creates ccononmic
incentives 1o preserve virgin forest so people
will come to seée it One expects this to be an
important activity here, and that would help
mantain o natural state of balance”

NATLRAL STATE OF BALANCE—that's
what Malaysia needs to cope
with the wvaribus instabil

ties flowing from s sudden
encounter with prospenty. And most Maliy

sians seem confident that their voung nation
will be able to cope. The social and economic
successes of the past two decades have created
a buoyant national mood

That sunny outlook was on display one
spring mght when [ attended a wedding
reception - Kuala Lumpur—a huge affar,
with some 600 guests spread over four banguet
rooins on three floors of a glitey new Chinese
restaurant, The groom, Mah Swee Kien, 15 a
customs clerk in a E.J:..tﬂr}' that miass 11r-:1|.1:r..|;#
furniture for export; his bode, Yap Cheng Hwa,
15 a4 hostess i a karaoke cluby, It seemed an A
metaphor for the new Malayvsia because neither
b even existed there when they were bom

\bout midway through the banguet the
groom’s brother, Mah ("just call me Mervyn
Swee Wee, asked all the guests to put away their
cellular phones and be silent. It was time for
the bride and groom to take the Hoor for theit
hrst—no, nat the first dance, but rather for
their first karaoke duet as man and wife. After
the happy couple coocd a love ballad, puests by
the dozen trooped to the microphone to sing
therr favorntes. (Truth-in-journalism reguires
the disclosure here that my knockout rendition
of “Smoke Crets in Your Eves drew an ovaton
from the appreciative crowd, |

As other crooners contimued walling behind
us, | sat down with bride and groom and best
mian to discuss the future—of Malaysia, and of
this newly formed Malaystan famualy. "My
brother, he's going to produce the first new
st century in Malaysia” best man
Mervym pronounced  enthusiastically. "The
next generabion will be much better off than
we are! Lots of opportumty! Successful!”

And then, perhaps inspired by the musical
din in the background, the best man started
singing to me—singing the ditty from tha
nightly 'government TV ad; "All together,
Mah-lay-sce-ah, you can be a star!” [

alvies of 2
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Morning stines pearly lieht on mist blanketing a rain forest

rm Sabale. This lush wilderness—worlds apart from the logeing
sites ard ol pu.'m plantations cut to once pristing wooidlands—
lias changed Tictle in more than a million years,
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Each leal a drama unfolding
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A deadly monarch moves in mystery
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The reign of nature's age-old rhythms
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extraordinary film

Kodak
PREMIUM

Choosing your favorite smile
is a lot easier when you can actually see the smile.
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Your Kodak Advantix fim
comes back from the processor
with great picturas plus an

mdex prnt, giving you: a minature
varsion of avery. ahot. ﬁ
Ordaring reprints 5 easy, and
you can get tham in any
of the fhree sizes. So no mora
sguinting at nagativas,
trying to tell & grimace from a grin,

Tase Pictunsgs FuAatTemer™



IN PRIMITIVE TIMES,
IT WOULD'VE BEEN A GOD.

I-‘ has the qualities man has revered and respected for thousands of years. The power to tame the forces

of nature. The prowess to navigate almost any terrain. The Toyota Land Crinser, In its 40-year reign in
the United States it has become the paradigm of oHf-road authenticity, offering full-ttme 4WD, dual air
bags, ABS and an intenor so roomy, 1t can inspire awe m up to seven adults at once. Land Cruiser. For

us mortals, its the gltimate

 TOYOTA LAND CRUISER
love what you do firr me
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NATIONAL GEOGRAPHIC

WARB IR LTy

Here's to the Green,
Brown, and Blue

“Ne both wanted an emblem
that could be mstantly meg
eanieed,” wrote our first
full-time Hditor, Calbert H
Crrosvenor, of the Socetys flag.
His wifee, Flsie Bell Grosvenor,
desiigned the prototype o an
expiediman in 1903, The colors
svymbaolize the earth, sca, and
sy, “When the Hag spreads oo
from the Hagpole by a brevze,
the name ot the Socicty appears
very clear”™ wrote the Editor
“Mery o1 has 1o engoire, Wt

ap iy thaed' =
Bur they mav ask where it's

beeti: deep under the sea, o the
moott, Hving ar the Morth Pole,
and m Antarctica when Adm.

Richard E. Byed [ryght) visted

\ /e Scenes

LT T TN EETTAN

L H et pe |

the Litde America ¢camp in
1236, Clur seafter Barey Bishop
above| showed the colors in
1963 as part of the hest Amer
van feam atop viount Everest,
Char el flages diosn’y st fade
away. Rageed banners, like the
omie Hivwn at the Puehlo Bon
po sate i MSNew . Mexico an the
| 920 [top], are stored moour
urchives, And newer ones* We
still send them out—ito !]1_. OvVEr
the nexr advenrure,

LAIHWW = SO0

We're Pushing the Envelope

It bugped me to trash magazines that hbraries and schools didn'
wart,” writes member Camil Canthner of Las Vegas, MNevada, Her
solunon? Clever folcling and a swipe of glue made a page from our
March 1997 amcle on moths into the envelope for the leer she
sent us. Whar do vou do wirh old GEocrarncs? Have any scorage
leay or Know of cager recipents? Wiite 1o Behind he Scenes

ALGUST 1997
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GOING?

TOU arg always changing

YOur mood, your plans, your mind.
A smart automobile learns to
change with you,

Say you spit your time between

Sone M vwhicles
avatlahle with
Traction Coptrol:

{ ey Vertuhe

st Creand Prix
the ski slopes and seaside. Chdsmobiile Trtrigie
Its engine senses the altitude Huick Park Avertie
10 Gelver peak performance,
whnether you're up in the motntains LM vehicles
gt with
SahiliTrak:
il Seville 8T
Fldieal
(Ot Conpe
[tV ille Coneoins

ir down by the surf.
And while you maneuver on those
Cy mountan passes and gravell

DEach roads, your veticle wher

equipped with Stablllrak™ reads

wiatches for skids, and makes ChStar
utomanc adustments to stabilize o availalble on

the nde and halo vou stay in contro !
ide and help you stay in cor Mfist ©pdifiones

A helphul car carries OnStar™ Amd mnmf_.'l
bttt il = e (A over aee million
onboard satelite technology, so you (oM vedricles
can get accurate direchons (or
roacside assistance or almast any
kind of help) from a real person, 24
nours a day. loday GM builds vehicles
with tTechnologies you can count on,
wherever lite lakes you
a0 il you're headed into the next

certury, you should have a nice drive

ake a wrong turn’

Filr rtiime

MIformmaiian aioul
CheeSteer, call idl-freg
[-SE8-0ONSTART

[f] General Motors.
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VISITORS 10 MS. GAWELS it s A ONE ‘
CLASSROOM FIND OUT JUST < il

HOW WILD IT REALLY IS.

T help awaks

ratnforests, Julie Gawel’s

tudetits created o of their owr "'"-h‘..,.l"‘

lulie, an art teacher mr Xillimesh Middle School in Howsoon, Texas, desymed  che maln
lscipl tnary program for her students utilsing reading, writing, science, and ar. Alrer researching
the mindorest enviromment. the students practiced drawing s inhabitants; leaming about puint,

T |

OO IMEXID e texoure moth AR = -I"|'.'I'- LIFCY LTIAMESIEOITEE LELCAT G RENNTEMMILTE WELL) '-'-'.i” S1CY

prbuit s sl prapher-m e treed tilbesd with o menacerie oF plants angd wld] iy
Finvallv, the students invited parents aind Jocul business legders to their minlorest, where the

chilbdeen mads FESEN AT l||||'|--- il ||--|'_i|'l"- sonis thiey learmed about crnservatio
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Finding a Letter Way to World Understanding

| hee Sviosset, Mew York, school distmict really Knows
triencis. As paart of thee anmmua! Intermanonal Day
than a hundred students ot Berry Hifl | TETTRETLLERTY. WErE ":|_=_|._|:|_._|
with pen pals through our WORLD mugaring Gealdail Pen Pal pro
gram. Each ke includes three children’s names anid addreses, 3
locator map, letter-w forr slecnrarmg mail
FOT Thes

W S0 e

celebrarion. more

FIEmEE s, dnd suepestnom
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Image Collection , 3 I
N, i e

You think you've got a chore Ly BTS2

FrILN ’i’ﬂ

storing photos? Qur Image j

Collection has more than ten 1 3 e |
million images—at fght. et e
tweo of our most k- :

popular-—to Keop
track of. A staff of
37 archives our
photographs for
future use, storng
them in climate-
contralled rooms
to prevent their
detarioration.

e
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Olympiad Alert

in Washington, D.C.. this
month watch out for smart
kicis] The thid International

Geography Olympiad will
o héld August S and 6

al Socety headquarters.
Teama from nine countries,
including top students
from our own National
Gaeography Bee, will com
pete for medsls.

=MAGGEIE ZACKOWITL

R INFORMATION

Cali: 1-800-NGS-LINE

M-800-E47-5463]
fodl fied Trom US., Canads
‘:._ a.m

G 3.m

rmeckrdenl 1, Man.—Fn

230 p.m. ET, Sat,
Special device Tor the hearing
imgaired (TOD) 1-800-548-09757
Write: Natlonal Geographic Socioty
P, Box 951499
washmgton, [ 200E0-516849
Iritermet;

www, NabonalEsoraphic. com






A wider hitting area makes for better ground strokes. Introducing the new 1957 Wide Track Grand Prix®
fram Pontiac. Its wheels are sel wide to connect all of its avallable 240 supercharged horses to the road
for better control on your passing shots. Choose coupe or sadan and see for yourself: Wider is Betler.

¢ Ay E CRUISE ¥ PONTIAC
| DETVING EXCTTERAENT

800-2PONTIAC www. pontiac.com



“New PEDIGREE PUPPY
with Lamb gives my

pup p 1@S O s s
better
nutrition

= than
[ams.”

“Now PEDIGREE PUPPY" with
Lamb 15 & great way to get puppmes
to love therr food. It's made with

ren! lnmb meat, chicken, milk and
aap protems, brower's venst and all
Lhe viliemimms, momerids nnd essen il
oiks puppies need to pet all 5 boilding
hlocks of good nutrition. [Us actually
mare notritious than fams Naturall
Listes botter than loms Nofural®
and costs o

ol lizge oo,

[ couldn't
PECOITMAE R

a hetter

puppy Tood.”

*Test dotn based on a ougestibilily
anif preferenoe sidy eonrpanng
PEDIGREE PUPPY* food oith
Lamb = fooms Notagmal™ Lamb

Meal & Rive Formudn for Pupoes

=
i
Sl

o TEDINREEE. PCIGHEE TOFPF © i BIETIEEN TR

Developed with Vets—- Recommended by Top Breeders”




Forum

fev the April 1997 isswe omr cover story on what
the Hubble 5]‘.'1.14:.! ﬂfﬂ'.':.r:up:' sare drery rapes, Hud
i spas “OHDan fee,™ which explorved the possibnlity
of afresning the Arctic National Wildlrfe Refuge 1o
oil exprloration, that drew the wost

Oil on Ice

Having jost returned from my thied trip o Alaska
in the past yvear, [ found vour feature on the mter
nal struggle between oil and the Arctic environ-
ment msighthul, Growimg up in Vermone, 1 saw the
beneht of strice development regulanons in main-
rarming that scare's beauty, 'm amazed thar more
Alaskans aren’t fightung tooth and nail 1o protect

thie last truly wild wilderness in this country,
DOLIGLAS SOLUCY
A |.l'|ﬂfi'l'|, L

iliforrmag

John Mitchells arncle is such a capital piece of
prose that it makes one want to go “into the coun-

trv” and simply behold the splender
AN WOLFF
Saw Frawesied, Lalifoesg

As a 19-yvear Aloska resident who worked m Prod-
hoe Bay condummng otl-spall traiming, testing, and
cleanups, | noticed something missing. There was
no mennon of any disastrous damage from the
production of Prudhoe Bay and the awxliary felds.
I recall carbou inside the Alveska Pomp Station
One fence hine and birds nesting among the pipes
within 530 feet of Mile Zero. The only way to decide
what to do to the cast is to determine what has hap-

pened to the environment in Prudhoe.
TERRY A. HLUIBHARL
Wilmrer, Alabiin

| was suyrprised ar the omission of the well-
documented Fate of the central Arcric caribou herd
i the 20-plus years of oil operations m the rmidst
of their territory. Their numbers have grown
signibicantly.
ARLIE M., SKOV
wrmta Bariara, Califorma

There are two bpards established to mantmn the
continuance of the mugratory Porcupine caribouw
herd, an mremanonal board and our Canadan
bagrd. Mast of the herd winters in northern Cana-
da, where we have comumunities who rely on cari-
bt for thiedr subsistence and culture, Our baard s
working very hard 1o get permanent protection for
the herd’s summer calving grounds along the Alas-
ka coastal plan. Development there would have
devastating results.

The map does nor poant out that the range of the

Porcopine herd extends along the entire coastal
plain of the Arctic National Wildlife Refuge
|ANWER] west o the Cannmg River. The debare
iver development in the refuge has gone on for
iy years with no resolurion in s:gght. €] can be
replaced; the caribou cannot,

JOE TETLICHL, CHAIRMAN

Porcnipranat [ erebon Marsrpomers) Sogs
Weitalborse, Yulon Terrirory

o amount of dollars s worth ruiming one of the
tew pristine ecosystems left om earth.
FLLEMETI Ay
Lyiura, Cinlrweaddin

Your characterization of ol money as Alaska’s
dominant economic tactor leaves the reader with
an meomplere view of our state economy, whose
health 5 alsno due o the sgnificant growth of
toursm.. The author must nor have visited Fair-
banks durmg the summer mooths, when those
“superfluous super roads™ are jammed with visi-
tors m ther recreational velncles,

LARY L, ROECER
Anchorape, Afaska

As a chemist in Alaska, | have supervised the res-
eoraton of hondreds of petroleam-<ontaminated
sites, including the North Slope and pipele corr-
dor, over the past ten years, The question really
not will the oil in ANWER or the Natonal Petro-
feum Keserve be developed bur when. Environ-
mentally concerned parties should concentrate on
ervironmentally sound development o satisfy all
comcerns mehading the canbon, whales, warerfowl,
mdigenous people, and the possibility of global
warming, [his short list mav become a list of errors
should these areas be deéveloped in response to an

ol cnsis.
LARL 5. OVERFECEKE
Empirommenial Syatema, (nr
Farrbgpnks, Alackyg

Ir's later than vou think, The LS. is the world'’s
nuimber one o1l aser, mporting more than half
its needs. Various aothorines foresee a global odl-
supply crisis when world demand exceeds sup-
ply forever. To would help planners 1w know how
much, if anv, ol exists in the ANWR. Don'r for-
get the deep Mukluk well drilled off Prudhoe Bav
i the mud-1980k. It was North Amenca’s homest
prodpect and famluhhr the most expensive well ever
drilled for oil, But it was a dry hole. How might

LY. economic, social, and military plans change if

ANWE rums out to be dry?
L+ B IVANHOE
L TET I T ST

The arucle suggests: thar |, as governor, wanted
o wse surplus state funds to buld a billion-daollar
water pipeline to serve Cdlifornia. That is not so,
Uhur otter to Califorsia was that if the state wanted
to by our water, it could build a pipeline o mke it
An underwarer pipeline is environmentally betugn,
and the wdea, while perhaps fantaspe, 1s not one o
brush abf so lighthe. Alaska’s fresh warer, fike its oil,
s, and naroral beaory, i 8 resourece the world can
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enjiv, Water shipments are now leaving the statwe by
tanker for markets m Asia,
WALTER J. HICKIL

Ancivaragr. Alnska
The Hubble Telescope

Thank you fer the outstanding images from the
Hubble Space Telescope, After so much trouble,
it is pice to see the instrument perform as it was
mrended, The mmages from the darkest regpons of
space underscore how incredibly young and infi-
nitely small we are and how truly dynamic the uns-
verse is, It embarrasses me, when | contemplate my
overwhelming daily life, that we ‘will never cruly
comprehend the scale of events that happen in the
unmiverse. We understand precious little abouw the

trde nature of Our existence.
IMRR E. PETERS
Limiceraify of Flarble Medneql Canter
fecksumrille, Florula

Thie colors mmpgoed me. Were they nararal as in
a vacation photograph or computes-provessed rep-
resctitatiomns?
TEEML KORHONT ™
FPaiprero, Finland

Generally the colors are what vou socseld see from
a spaceship i the area, Lookig at an object, Hub

I records three digital mnages, each throwgl a dif-
feremt color filter, When combuned, thesg maky a
raturalistic color frgfure,

These ghimpses of the cosmos evoke exclonng and
profoundly fundamental guestioms: Why s the uns-
verse: the way 1t 157 Is there a begmmuing or end?
Why are we here? Surely such mysterics have tck-
led the human mrellect since the dawn of our
awareness. [t 1s enformunate that many people con-
sider the explaration of space icrelevant and waste-
ful of meney and effore. The pursaic of knowledge
elevates all humankmd, To abandon that parsus
betrays our potential to live in harmony wirh carth,

universe, and oorselves,
ALFRED A, BERNASCON]
Carrremile, Flnrde

Author William R. Newcote wrote that the prima-
ey mrror was msshapen. It s interesting to know
the reason.. The mamn mirror was ground from a
million=dollar blank. A device with two small mur-
eors and a lens was baly o make sure the murror
wis. ground correctly, It wis bung above the maun
mirror, and a laser was shone through the small
lens onto the man mirror, The reflection by the
main mircor created a pamtern of hght whiose shape
would tell that the marror was ground exactly, But
the lens was set in the wrong position by a mere 1.3
millimeters, and the technicians ground off more
glass than they should have. The maim mirror be-
came two micrometers—approximately one-fittieth
the width of o human hur—too flat at the edges.
ViILEER pALISMENER
Helehenbaclh, Germupnn:

The problem: with Hubble’s primary mirror could
have been known before launch. NASA didn't

thoroughly analvie the data, and so it was sur.
prised. Engineers at Ball Aerospace crafred the

COSTAR optics that saved Hubble—and NASAS

repPuLATIOn.
HEHGEN HARTMAMN
Albuguergnr, Mew Menon

What will happen o the telescope ar the end of its
useful life? It and other objects such as the Mir
spaice station could be parked in a high orbir of
toy economic or scienthe unliny, Eventually there
would grow a strange and beautiful museum in
space, a memorisl to the heroic first age of space
explaration.
TAMES WIMBERLEY
Sprapdanrg, Frangs

That s an magpuative soluton. Hubble 5 funded
aned showld operate throwgh 2008, Plaus for its ais-
prosition have it been fimalized.

Australia's Dog Fence
The article 15 superh, but how do you explain that
four bilfien dollars (Auvstralian) equals five hillion

LS. dollars on page 20 while 320 amoants to $16

LS. on page 297
MEIR RELTRAMN
Alaachafni fade, [oras|

The contersion o page 20 5 meorrect. An Austra-
lian dollay was worth about 80) UK, cents af press
tire. The Anstralian wool export mdustry yearly
perterates about three billion U.S. dollars.

| have always heard the dingo described as Camis
fannliares dimgo, a subspecies of the dog. Your arn-
cle describes it as Canis Inpus dingo, a subspecies of
the waolf. Can vou clanty?
FHILIF THEUNISSEN
Kixenwert, Belpim

I 1982 the International Commussion on Zoolng.
teal Nomenclature ruled in favor of Canis lupus

dingo.

The sricle states that, unless provoked, a wild
dingo has never been known to artack 3 human
The line should have read “adult human™ There
have been reporte over the vears of dingoes attack-
uig children. Australia’s most celebrated murder
trial hinged on whedher Lindy Chamberlam killed
her baby or whether a dingo took the child from a

tent-at 4 campsite. She was uloimarely acquirted.
REBECUCA LUPTON

Fiss Koy Vicrorue

Ihe article was intormanve and well illusorated,
Dingoes and domestc dogs: can interbreed, and
dingo populations i southeastern Austraba show
a propartion of hybrids, The dingo strain s an
important component of the Australion carde dog,
the blue heeler, giving it the iostnct to dréep bp
silently behind cattie and bite low. A]thquh din-
goes do canse large sheep losses ar nmes, they are
an integral part of the Australian emviromment.

AN WITHNAL
Hroatirme, { ieeirs/urnd

National Geographic, August 1067
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| am employed as a stock-routes supervisor, and
ong of my main jobs s poisonimg dingo bares with
108 {sodium Huoroacetate), This 5 4 necessary
comtrol measure bot will never eliminate dingoes,
because the cunming older divgs will not take a bair.
I have seen hrsthand the damage dingoss cause.
Studies show whiere nio contral measures are used
dingoes: can kill 20 percent of the calves bom on

cartle stanons, pot to mention sheep kosses,
RORENT CARR
Mithel, Careaalamd

The Yellowstone River

My bhusband and | Hoated this very special nver
trom north of Gardmer o Big Timber several vears
ago. We fell wn love with irand the beautiful Mon-
tana lands ir threaded. Your article did not mention
the extensive bank erosion from yesrs of cartle
grazing ‘which seems such un msolr 1o the beaury
and integrity of this magnificent river The supges-
non to plant a parrow corpdor of natural vegera-
ticry I8 an wdea worthy of consideration o restore

the essence of the Yellowsdtone,
SANDIRA TUNE
Feeviniert, [lineus

As a residem of Jackson Hole, Wyoming, 1 hved
throwgh the slaughter of a thowsand bison Last win-
ter. Because of heavy snowfall they strayed out of
Yellowstone Nanonal Park in search of forage. A
park biologist stated that the thinning of the herd
was noeded smce their number exceeded what the
park could supporr. There were 5,000 bison when
winter staried. How sad thar we feel the need o
lirmit the bison populanon w only a few thousand

when they once numbered 50 mllion m the 1S,
WKL AN SMITH
D bty Wpiarenimigg

Lemslanion s pending in Congress invalving the
preservanon of the region through which the river
runs. The Northern Rockics Ecosystem Protection
Act way created by some of the world’s leading s

entists and is the firse wilderness legislation based
an ecosystems and connecting corndors instead of
stare and federal boundanes. Iv would proteer 16

muillion acres of moadles public lands.
ICHOHAS E-TLT
Maddletwrry Yermong

Moscow

David Remmick has given us a remarkably good
report on Muscovires” lives. The West has to share
sorme responstbility of Moscow s not domg well
today. The West, while preaching democracy, failed
to see that shock therapy 5 nover good for any
country, The brrakup of the Soviet nton and the
Eastern bloc clearly points out that when a country
suddenly changes direction, the people, especially
the poor, suffer

S0 AH CHA

fendvane, Markryvir

| paused at the part about a vivid presence of
the mab n everyday life and the corropnon of the
police. | realized that it is easier 1o rebuild the

Forum

grandiose Cathedral of Christ the Savior than pro-
vide safe streets for citizens, The sad truth applies
to all ex-conmununist countries where the militia was
established to protect the system eather than the
ctzen, One of the most shockmg evenss of my
anrugration trom Poland to the States was meeting
with the fmendly policeman, | was oo afraid o
accept his help on the road: | was convinced he
wanted a bribe, and 1 couldn’t even think what foe
I wias used to paying the police back in my native

land. It took me years to accept the reality here,

MARFK URBAMEK

Phammry, Arrgnng

Geographica

In the artwle about 4 new bird discovered atop a
Peruvian peak, T found it interesting that although
the Ihrd appears to have a limited range fand, there-
tore, an assumed limited populanon numberl, the
scientific team starmed decimaring the population
aider the guise of specimen collecting. ls 1t really
miportant that the faxonomy of o new species be
verified ar the expense of even a few members of

the populanon?
W, Gi. MASONER
Phowry A, Lwicde, Flarsdi

A specimen m band s the only way thar scientists
can pain the vital mformation needed to describe
@ mew species; photographs will mot do. And fdes-
m‘_\-mg J SPecies 15 @ firsd stefr i preservig i, Chre-
thologst fodn IV CNetll tells ws the population
seered plentiful in its galated location.

Behind the Scenes

After the Janbary 1997 report about our craft
group and our beautiful butterflies, calls came from
all over, We senr the partern and instroctions on
hiw 1o make it o many. One lady covered a bare
tree branch ‘with butterflies ar the entrince of heor
church on Easter 1o brng attennon o a box asking
for donations for Ohio River flood vicoima, Others
have taught their handicapped stodents o make
thetn. Thank youw hor giving us the joy of shanng

our butterflies with the world,
JTEANNE VAN CAMP
Dirursadaty Evennrep Crafters
Prevdadelppdng Protestomst Home
Fhuliddeiinleir, Fernrnim

Letters fur Fonuy shoudd Be st to Natwowsal Goograplise
Muparme, o Y8I9E, Wishmeton, DL 2N90-E 198 e
fry fax i 2O0K25- 5460, or i thye Interner tn nesformi
ﬂil.I'BJl"i.LI'.IEII.'l'U_I:I'Jp'II'IL-IIJHL Prcliwde spmie, addriosn, amd -
tavewr tolephone, Letters mury be edied for clarmty and space,







ASK YOUR DOCTOR ABOUT PRILOSEC

Just one capsule of
PRILOSEC daily can provide
24-hour acid control.

If you still suffer from heartburn two or more times
a week, you probably don't have ordinary heartburn.

You may have a potentially serous comdition called acid reflux
disease (also known as gastroesophageal reflux disease, or GERI[)
Today doctors can help by prescribing PRILOSEC, It is highly
effective in controlling acid procluction for 24 hours— even after
miealds, and all might, too—with just one capsule o day

Frequently prescribed by gastrointestinal specialists.

Many GERL sufferers have experenced the 24-hour acid control
arted relef PRILOSEC can offer

Available only by prescription. Ask your doctor if
PRILOSEC is right for you.

PRILOSEC 15 generally well tolerated, but it is not for evervbody
The most common side effects are headache (G99, diarrhiea (3.0%).
awnd abdominal pan (2.4%),

Please read important information on the following page and
thscuss it with vour doctor

r---_------—_--- =

FREE INFORMATION KIT = | %=

1-800-342-1999

rou-will receive FREE: o brochre aboit frequent
earthien, acid reflox disease, and PRILCGSEC
plus, & personal beanbom dimry, and a sampton
quissionidre 1o help yvour doctor help vou

L:——--H——-—————-ﬂ---_-—

JUST ONE CAFSULE DAILY FOR 24-HOUR ACID CONTROL

— PRILOSecC

(OMEPHAZOLE)zo MG ONCE DALY



Plesss read thia summary carefully, and then ask your doctor about PRILOSEC. Mo ndvertisement can provide all the (nformation

nesdad o preschibs & drog. This advertizement doos nol take the place of carefud discussions with your doctor. Only your docilor

has the training to weigh the risks snd banefits of a prescriplion drug for you,
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Cood taste is easy Lo recognize.
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'on’t confuse buying a
4x4 with buying a car.

\"-' shody hias to tell vour how to oy 4 car. But what about a
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most people don't even thank abour

At Land Rover were ahouat to enid this orsts o education, With a non-mckaet-sclentist’s dulde o dxd tech-
=1

nology. With a 4x4 glossary. With chars comparing the features of virmually every 5UV. And with human

i §
A4S permanent four-

wheel drive better
than part-time four-
wheel drive?

wings (o runsiate engineering into kEnglish. We'll

CVeR Bk Vo oy
i off-rond course so voo ean expencnoe 4x4 capabilities for voursell
Vou'll leave knowing things like the tact that permanent our-wihoel
drivie, urlike Bart-time four-wihe | dvie. sllows v 1o Iwe copstantls
prepared for hozardous rosd conditions. Even the ones von can t
unthceipate. Most of all, vou'll leve with the ability oo make an
mformed dectsion about which of the more than 400510 s avaitable todoy s the best one Jor viou
M And while we can'v deny that we huive a perfectly  justitiabie

SI{[U "fllrl' wet beams? bias toward our own Land Rever Discovery, Range Rover, and
i

You want them.

detender, we'll certoinly encourags

VIOIED DOy OO Qe Wi Mg

own conclusions. 3o i you re thinking about an 51UV, we
urte viou to visit g Land Rover Remmili

Atter mnking dxds and nothing it 4x4s5 for o)
vienrs, we re obsesstvely dedbeated o helping
people through rowgh terrain, And I el
STV muorket in the U8 doesn’y

cpustlify as that, what does?

1997 Land Rever Distovery
l'In:r!i:llE gt 512000

1-800-FINE AWD

v iy 1 i e o



This card can stop a bullet.

Its only a piece of paper but
that littie card up there camies
a lot of weight. Keeping millions
of kids off drugs, out of gangs
and in schooel. To leam how vou

can nelp the Boys & Girls Clubs,

call-1-800-854-Club.

The Positive Place For Kids




As a MATTER
of FACT WE DID
REINVENT the
WHEEL.

{And EVERYTHING ELSE, T0O.]

(Leather seating areas] iR ksl :

INTRODUCING THE ALL-NEW 1997 CUTLASS. We started with all the details you
would expect from its higher-priced competitors and added a few more personal tonches. Like croise-control functions
mounted on the steering wheel, remote keyless entry and o host of ether intelligent features. The result is a meally

Cutlass. At :::::EH.' i::;‘qu:fi’ﬁ::: T}Z c N cil/ C ) I z ass

rotally rethought (-;f_':\ Oldsmobile
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New Studies Age
the Alpine lceman

it the loeman was no voutrh
on a lark when he died high m
the Adps 3.000 vears ago. The
man, whose surprisingly intact
rethiiny were tound in 1991,
was practcally a semor ctrren.

tarly estimares: placed the loe:
man’s age at berwéen 25 and
A (GEOGRAFHIC, June 1993,
But CT scans of the body and
MHCITHRCMC eXdmnaban of
mimute paece of bisne frsm his
befe leg have led sciennists o
conclude that e was at leas
48 vears old, and perhaps closer
o 50, when he died

*Bone and the bload vessels
within it constantly change
1]1r|.|u|.',|1|||u.' ite,” savs Torstein

Spovild of Stockholm Universiy,

who comelscted the studies
with Orhmar Gaber ol Austrials

University of Innshruck, =We
were able tosoe those changes
and use them o determine age.”
Cne cloe: Onzi seffered from
depeneranve arthrits,

Other skeletons suggest thar
the mean age at death tor adolrs
m Otn's tune was abogr 40
"He¢ may have been an exper
enced member of s commu
miry, bt be was probably nor
the oldest,” _'ﬂ.!'l. nld wavs,

Splendor Returns
to a New York Classic

It took four vedrs (o buald the
magmihcent greenhouse opened
m 1902 and now known as thy
Fmd A, Haupt Conservatory,
centerpiece of the New York
Illl'lr-|-|||-l....'|'.l Lyarden m the I'l-rl'l|‘|_'q..
The cost was 5177000,

It also ook fouryears to e
build the conservarory's exterior

GEOGRAFPHIC

WATRLY LRy SR T T Emgiii e 9 s

shell and restore the indoor
garden to its original glory,
Craftsmen replaced 17,000 glass
panes by hand before the bmld-
g reopened last May. The cost:
nearky L5 million dollars.

The tirm of Lord & Burnham
designed e CONServitory in
italn Renamssance style, using
the Roval Botanic Gardens at
rRew's Talm Hense and Flvde
Park's Crystal Palace tor mspira
teen. Bot the budding’s grand
design needed frequent repair
The heat and moisture requarsd
by indoor planms and the vags:-
ries of New York City weather
ate dwity ar the stricture, which
trequently leaked

|'he restored 90 foot dome
rises - Oover a central palm cogrt
that hinks ten pavilions. They
newse 300 eare and umportant
plant species from a variery of
enyironimenis aroend rthe world.
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WILDLIFE AS CANON SEES IT

turtles, the talback turtle

L 'nlike
stays within a small range throughout s life

IThysl s34

cycle, Rarely ventunng bevond the Austrahian

continental shelf, this carmvorous forager

umbers, soft comls, jellyhish

ind other mshore inhabitants. Nesting by diny

or meht, the flatback lays its relatively laroe

cops, usgally tewer than S0 m a ¢lutch, on

mainland and -shore 1sland beaches.

L) s dadT PO Jor e alinine oge
Hee o Stol N of' e larseTT

— "--h I :.:'.--;I "'.".: LN It I ] I
u_ L e e F i [ s .I._._I.! ir
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Digiral Camern h..

prey 10 glant crocodiles. These distinctive sea

wWhen going ashore, adults sometimes fa

rtles are vulnerable due 1o thewr resincted

range, and also to mcidental capture 1o

prawn trawls. As a global corporation

committed to social and environmen

concerns, we join in worldwide efforts to
promote greater awareness of endangered

species for the benefit of future generitions.

NATTHE

Canon




Pennsylvania's Amish
Keep Rolling Along

In-line sk AN 15 1nd ot o ::I'.r
hor :'Ifll."l-l_' "I.|t1:~.-r|'| |;|r;'. iR | J0n
caster Louncy, Pennsyivama,
i eipaly Prafiapratirag in Jd
moderm pastime.

[hough it may scom incon
groous to outsiders, thise who
know the Amish well are not
surptsed by the growing popu
larity of in-line skates among the
Plam People of Penmiylvamn
(CalCGR AP, Apr] 1984,
“The Amish are not opposed
o change per se; they are non
trying o ounntain & relpoos
Willhamsbure.™ says Stephen

GEOGRAPHICA

A Natural Cemetery for the Desert

0 Amenicans accastomed o the grass and rolling
hills of Adington Nanonal Cemetery these graves
may be disconcerting. Bor the National Memaorial
Cemetery of Anzona, 1% miles north of downtown
Phoenix, 15 well adapied to its Sonoran Desert set-
tng. “We use Arizona’s natural flora,™ says director
Mary Dhll of 11s mesquite, cactus, paloverde, and cen-
tury plants. ~lnstead of mowers and weed mimmaers,

we ruti rakes over the vand

The 235-acre tacility opened in 1978 as a state
veterans cemerery; in 1989 i joined the Deparmmemt
ol Vetorans AHairs cemetery system, comprising
| 14 of the 130 national cemeteries for veterans and
their family members. By the end of last vear 21.669
persois had been mierred in the desert cemetery.

MO, O NESTO
rean andd rhe
duthior of
several Isanks
oft the Airush
=1 hev re pust
FOTY cAuts
abhott witat
Chungs they
make,
Previces they
bBcheve womnld
mterfere with
the tradimonal
valties of taith,
||I.||I.I|I_f.'.. .a|||_| -,.|||_:|||,__.;_|. tht
rthey hiold dean
puters, motoried viehicles,
are lorbidden. Buoe
n-hine skanes, ke sconters
angl radinomal roller skates,
though thes
unversal, are acceprable to

some Amish who bélieve they

suich as com

LIF MRS
Are BV D [ueans

poee o threat o fhose valoes.

A Mammoth Graveyard
Emerges in Mexico

Lartastrophe soruck oo

L1, O vears apo as mammaoihs
graged in g valley 200 miles
yarrheast of todavs Mexico
LAY, Was it ash brom a massiv
-I.IJ-. AITH -.'I".JrlI:IllI!:‘ L a L
mudshide thar rombled down a
I'.!||'1|i.'1|'.' Whatewe IT% il Thi. ||-

|..I|.:|..|'| 11 |"'.'|| T M II_.\_l'\-nl

SNATIONAL GEOGOGRAPHI QAR B

sevei Of the et beasts, sorme
myore than 11 teer till

COmsiruCction wirtkers It San

Migroel Tovwla began to unearth
the mamumoth bones [ase vear
MW, ST -‘|'.|-|||:,'J' rhE DrnC
ash and mud, archacologise

Lus Morett MMartogre and
palenntodopsts foaginn Arraovo
Cabrales and Oscar | Poliaco
RaYE COMc Upon

v Bofies Bear o rkes tde

I SUTTTNC

Y humans, perhaps as they
bastsoied toaks af I.,!II:,'_ (HIT Ehe
muarrow. = We have three com-
plete skulls and hive bones thar
humans scraped or ocherwis
avs Morert. The

site has also vielded bones of

" MY B
AL ERIL LR,

OV EREs, Lameiilts, diex I I"I:qi'-.
sk, and rurtles, all victims of
Fhi* cat |-rrr||'-|'||'

B ls Se 1oT DA
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Navigator from Lincoin. What a luxury [m] should be.
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Heck, even grandparents
gren t this protective.
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“The Best Car Built In America
Just Got Better...A Lot Better’
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At night, you don't need cat's eyes you need a BMW's. i o1 oy
years, headlight design has occupied some of our brightest minds.
We were among the first to employ halogen bulbs. We pioneered
the use of ellipscidal headlights. Now, once again, BMW engineers
are at the very forefront of headlight technology. Namely, Xenon.
Unlike conventional lights which work by burning a filament,
Xenon headlights ignite gas inside a sealed bulb. This has two
advantages. First, it gives greater illumination at the sides of the
car as well as the front. (Xenon bulbs are 2¥: times more powerful
than halogen bulbs yet 10% more efficient.) Second, the colour
is almost identical to sunlight which makes it easier on the eye
and therefore safer. So why is headlight design so important
to us? Simple, We believe the better you can see, the better you'll

enjoy driving. And that, after all, is why you get into a BMW in

the first place. Night or day, 0
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All you bargain lovers out

there, do | have a bargain for

you. The BallSouth Yellow Poges.

The best, most complete shopping

guide for smart shoppers like me.

For starters, it's tree. And you

simply can't find any other guide

that's this complete when it comes

to pure information. Hundreds

IF YOU LOVE

BARGA' NS, of pages full of tips, fips, fips.
START WITH THE S Bt g
BEST BARGAIN

THERE IS.

giving you this priceless odvice.

The Real Yellow Poges™from BellSouth

@ BELLSOUTH
Yellow Pages
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The symbol of Aluminum is no longer AL,

Aucdci AB.



The Audi AS combines all qualibes of Alominum. Thanks to Aluminum,
the A8 is light. To be more specific. up to 400 kg lighter than other cars in
this category. It 15 so light that it goes from () to 100 kmv/h in only 7 3s, and
will provide a maximum speed of 250 km/h. The ASF {Audi Space Frame}),
body of Aluminum gives the A8 very high energy absorption and is therefore
very resistant. And the AR was also selected as the world's best car

by England’s Car Magazine, Andi AB. Thanks to this car, Aluminum may
one day be considered a noble metal.

It's AS.

The start of a new era.




oottt on your Visa eard to give vou
the peace of mind and fexibility o

Y\ it is gven more appreciated

whien it s unexpected. And Visa

miakes [ cosy to b spontaneous
Wherever vou mav be, vou

doy whatever WL A Al Wiyl

Yonl wWilnl

will find vour Visa card is weldome it should come as no surprise ot
Shop. Dine. Get cash in an instant at Visa and all, that more people rely on Visa around the world
Flus ATMs worldwide. You know that you oin thom on all other cards combined

THE WORLD PREFERS

VISA
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ALMOST ALL THE
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RECEIVE AI HOMLE.




br. €. 5. Yu, Monument Valley, U.S.A.
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Your Year-Round
Travel Guide

ut more ease and plea-
sure Imto your vacations
with NATIONAL
GEOGRAPHIC TRAVELER!
In each bimonthly 1ssue
vou'll visit fascinating vaca-
ton spots in the LLS.A., in
Canada, and abroad. Journey
to national parks. exciting
¢iies, resorts, historie sites,
and little-known places
within easy reach of yvour
budget and vour home.
TRAVELER also offers yvou
the practical travel informa-
tion vou need to plan the per-
fect trip. Turn to TravelWise.
a special section with tips on
each TRAVELER getaway, for
advice on where to eat and
stay., what to see and do, and
much more!
Check out Weekends for
the best 1deas for short jaunts.
Cret advice on shooting great
pictures from National
Geographic s experts in
NATIONAL Photography. And consult
{EEQGWHI ]"?'m-r."-r'ng Fasy for ways
| SOCIETY to make your travels more

cnjoyable,
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HOW QUICKLY cAnNn Yyou THINK
OF THE SPORTS saLooN You'D
MOST LikeTo 8e SEEN IN? N

Probably too quickly.

GS 300 Sport



" Cruse Down The
Rendezvous Of

Prosperous
Merchants And

Warriors Of Old
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MINOLTA

Just what do 400 dots-per-inch and
256 color gradations look like up close?

\stomishingly crisp, esceptionally life-like
cislors, That's how best 1o describe the
results vou et from Minolte's Enhanced

o =
l ‘\m—ﬁ —.,:L-u— \ Screen LIMOS, aur innovadive and exch-

sive Liser beam technology. Concentrating
the CFOO0 fall-color copiers kiser besms
into finer, more precise areas and indi-
vidually controfling each beam’s infensity
produces extraordinarily fine grain char-
acteristics and heightensd resolution —
even in highlighted and low density ars.
Yeu again, the unparalided performance
vou can expect from Minol

SEA MINOLTA CFS00
TEEEI'I gy Minolta. First fo put you first
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LANGRAWI

Stress-Free, Carefree, Duty-Free.
A Pertect, Priceless Holiday.

N hislickay o the bibvllie kel of Losgckaws o5 pust thuit. A haalsckay &
] i
W hiesthier vou wish to saak 1o the sun amd de abselutedv athing or I
A ; A |
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’
v ligvien, eversthing vou'll ever nesd will be takon care of, Choetly, s
’
aivabtrisvely, For that's thie way thangs are done on Langkaw) F.r
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From The World's
Largest Open Cast Mine to

Malaysm S Seven Wonders
P ' '
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Malaysia's premier wildlife conservalion affractions are found in Sabah,
located in Northem Bomeo,

Conservation areas such as the world's largest orang utan rehabilitation centra in Sapiiok.
Turtie Islonds Park, Gomantong Caves, the rainforast of the Banurm Valley, Kinabalu Park
and the coral isiands of the Tunku Abdul Rahman Park have mode Sabah
a top nature adventure destination.

Fhoto & T Chang

"h'-'.:ll| SARAH TOURISM PRONMOTION COMOORATIOD




T'he best filmmaking in the world...

For three dffﬂdfﬂ_, National Geographic has set the

standard for spellbmding television documentaries of exploration and
discovery, Now yvou can experience these landmark adventures into
lhe unknown n the Y-minute video, 30 Years of National
Geographic Specials, available for only 519.95,
B Join the first Amencan expedition to Mount Everest
B Enter an undersea world of danger and beauty with
Jacques-Yves Cousteau,
B Track tigers in India, elephants in Africa, alligators in
the American South.
B And o o the wild with popeers sach as Jane Goodall,

1_800_627_ = 162 GEOGRAPHIC

Video
M-E. 9 am. to 8 p.m. ET 1145 | Tth Street, N.W

wosiungton, O, M AS-dhNs

To order vour copy. call toll free. D NATIONALI

LT S M=)




FLASHBACK

B FROM THE GEIWIRAPHIC ARUHIVES

Grandeur in the Sand

Prafessional sand scalptors in Atlantic City,
Mew lersey, have fascinated tourists strolling
the Boardwalk since 1897, At hrst the arrists
worked directly in the sand of the barrier
wland, often molding fanciful Agures of
nymphs and temale shipwreck vicnims, By
the 1920s most had switched to sculptng
on bult-up wooden frames. Plaster remforce-
ment made their 3-D tableaus, which fea
tured current events or classical themes
[aboved, last the whole summes. The durable
sculptures took away the excitermnent of
warching the artists create, so some entre
preneurs, hke this man, earned rossed comns
by sketching portraits of passersby. Another
view of the sand art appeared in our May
19313 article " New Jersey Now!™

NMATIONAL GEOGEAPMHIC, AUGLIST 1987



THE UNABRIDGED VERSION
OF THE SPORT UTILITY VEHICLE.
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A gift of fun and adventure
for hoys and girls ages 8-14

- National Geographic junior membership with
'= WorLo magazine is easy to give, and it keeps on
. giving 12 times a year.

Lively Fealures, Vividly Hlustrated

51 0 1The acciaumed WOHRLD magazine alTives each month hringing
fun, adventure, and exciting mformation for young people
sciance, environment, wildiife, and interesting
places mix with sports, games, and outcoor ad
veniure to make leaming new things memo-
. rable and enjoyable. WoRkLD provides ideas for
school reporis wiile stumulaung urthar explo
ration of the world in which we live.

Younasters Receive Immediale Recognition

Imagine a child’'s delight
when a8 Weltome Kil arrives
He or she sees a colorful
membership ¢ard, a mem-

'R Dership certiflicate, and an
RERURIEEY iron-on T-shirt emblem.

1996 Parents' Choice
Gold Award winner

e |

All Tor only

51 795*

NATIONAL GEOGRAPHIC

LI WOr

To earell a favorite youngster a5 a
National Geographic Junior Member—
call toll free

1-800-NGS-LINE

Mon.-Fri. 8 pm-midmight £T; Sad. 9 2.m.-5:30 p.m.

MNafioral eograptic Socmty PO Bos &0
Tampa, FL 336633001
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One SS555trike and
You're Out

Worrld's larmest venomous snake,
a king cobra devours its pol-
somed prey, a rar snake EE‘(ﬂi.f.
dissalving from the ingide our,
One bite from this lependary
seepent, which can stretch more
than 15 feet, can debver enough
venom b kill a bundred people.

EXPLORERYS “King Cobr ™
takes a clime, unprecedented
look at the hie of this teprifying
siake. Produced in part by Rom
Whitnker, director of the Center
tar Herperology in Madras,
the film follows a king cobra in
hix domain, the rain forest of
Kerala state in southern India.

In a sequence never before
filmed, the king cobra encoun-
ters a ru.'ﬂi. .u'u.l the two smakes
duel. Our cobra i forced out
of the forest to a nearby tea
p!um.:nurlr. where e p.ilmp-ir
of the king in their midst panicy
workers. Whirtaker caprures the
errant snake and releasés him
deep ' the torest.

fust as the monsoon breaks,
a clutch of baby king cobras
emerge from rheir ERES i1 A nest
of leaves. Sighting its fiest prey,
one of the young cobras rears
up; spreadimg s neck ribs to
forrm a hood in i threarening
display. The next generation is
ready 1o strike,

B PROGRAM GUIDE

NEC. See local lstings.

TBS. Sundays, T p.m. EL
Children’s Programming

Really Wild Animals, Disney
Channal, Woekends,

Natlonal Emgm;ﬂﬂ: Videos and
Kids Videas

Call 1-BO06ZT-5162.







THE PEOPLE OF o S R YO
PRODUCE THE a

WORLDS BEST b s ol s, The T
COFFEE ===

And soon

SOME OTHER GREAT 'enubuibyhepspicuto e e
TO WORK IN THE o Catiomno u vt

TOYOTA People Drive Us



www.nationalgeographic.com
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FE iiam Al.'hqn_hllud' 8 Photo

Gallery, High Moon.

e e ol theowgh the sped of swari-wrming
phologmaphers. National Gedgrabtie Oniite i3 a9
niefadthve Sdvenlone «th Sunning Mmages,
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As Long As You Eat Right.

ST F||.‘I|'I1 rmcares cating boged kv in sofurated
Lot amd chobesterol, which will help losver you
bilaww) o Fulestorod s pevhser vonir tedk ol hessn
arerrss o o mformanen. call

1-800-575-WELL.
A Low Fat Diet Good Food Good For Your Heant

matkonal Chodesterol Edocation Program
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Saving a Forest Jewel
in the Urban Northeast

Less than an hours drve north
of Manhattan lies ane of urban
America v best kepr secrers—
20,000 avres of woodlands,
lakes, wetlands, and meadows
called Sterfing Forest, The torest
not omly shelters wildlife but
alsn supphies clean drinking
water to northern New Jersey
“Hikers can chimb a fire tower
and st the World Trade Centes
N TNe distance,  Says lohn Creb

hards, executve director af Ster-
ling Forest Resowrces,
straddiung the New York-MNew
fersey border, most of the forest
5 owned by a corporanon that
has sought to build 13,000 resi-
dennal units and commercial
buildings here, Last February,
after years of negonanons, e
hrm agreed toosell 15,280 acres
tor 35 muthon dollars. New
Tork and New Jersey wall pay
2 mullion dollars, the federal
government will add 175 mil
Ly, and the rest will come from
private sources. [he land will be
managed by the Palisades Inter
stare Mark Commussion.
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The 1997 LeSabre.
The family's safely home...

- \
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Cut there, vou rely on things like the safety
of LeSabre’s dual air baws? You rely on the
performance of its anti-lock brakes. And yvour family
relies on you. For more reasons why vou and your
family can rely on LeSabre, visil our Web site al

http://fwww.buick.com or call 1-S00-4A-BUICK,

@
LLeSABRE

PEACE OF MIND
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EARTH ALMANAC

Prairie Grows Still as
Songbirds Decline

Ay prassland babitar
changed by Tarming, ranch-
ing, and urban expansion,
populations of praire song-
birds suffer. In Oklahoma
about 45 of 82 species are dechin-
ing, like this dark-eved juncs

trapped i a mist net. The bird Was
banded by biclogists of the Sutton
Avian Research Cenrter, who examinegd
5,000 nests during a five-year study.
Monitonng £ 20 scattered acres of
r'l'| Vare |.]!'|L'i- H-tht-:-n r[."'-ulf_'.'l:!'l,.'l'!l:".,""-. '-'|.,"|:|.
that not all human activities gre
harmful. “After pasture is burned
for new growth, nesong birds hind
mare insects to feed their young,™
savs director Steve Sherrod.

Spider's Ruse: Which End Is Which?

ok the art of oomicry to the extreme, a South-
east Asan sprder bas evolved o resemble a very
than begtle. s guse alone probably confoses
nredators, Bot the wonder v that Clrsomg formmica
L || l|."1|'|l=l'l'r|'|| M TEWVETSE "n-"l. i' Al SCTTNS T IS
fAat. ereen abdomen w actually s head. The real
abdomen s dispursed as g talse head: an ilasion
reinforced by its black slkmaking orpans that
resemble an insect’s antennae and aws. lmagine
a bird homaing m on whar it presumes s the from
erd of s victim—ondy to have it leap alf 1n the
Opposiie dired ton

his 6 a spectacular smder—it looks like a lie-
tle iridescent beetle binlt backwurds,™ says Marlk

Motterr of Harvard Umiversity,

i
W o
o

i
X -

Mongoose Edge: Immunity to Venom

DveE to &y anc M i.| N |"|-'|||
his shall end wheti e 15 dead.

[ hus Rudvard Kipling's mie pits the valuanr moi

¥ [ ]
sosipett ik ktkkr-ta asiinsr Nag
||!| " Lyl .||l|l|.|.. O™ [ I
UHTSE 5 FENTNINE gulilETess.
lsraeh ressircher Sara Fuchs
I ¥ i
and ber colleagues have dis
covered thar Rikks had an
|
idded advantdpe—ineEoss
Mratlioie $0 sraike venom. “ Re
tiwe toy theer Body weriht
i e | b e b il E L F il g shal ¢ .
W e S E L Eoireee=s ERe vt sm CRmE s et rnn
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With Our World of Images: Create

imagme deggming your own greeting cards, posters, and calendars or illustra-
ing school repores, all with mmages caprored by the workd’s top photograph

- k| i 5 f | ] 1 el A .
Curnew CD-ROM—National Geograpinie Photo Gallery—iets vou be th

prcture editor |' wiered by Mind :r- PrmtMaster techmology, Pharo (all

_-.i' vivids voser b || hlishing capability lor vour personil use with 3,040
ph Irapns seiet .i v OO PIC | hotopraphers and areanized around ten
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nhers seloct trom a literime's work ? | lim Stanheld. whise beat 18 ancient
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Summertime—the Living's Not Easy

wendmyg ive chispatches brom the Archc 1o oo
website, explorer Waill Smeger, seen here in 1994,
FHYW At .|. 1 the hrstosolo trip i summer from
the MNorth Mfole oo ] ||.-I were lstond., Taken 1o the
Pevle Iy i-!---~i=|. weebreaker, be s traveling dcross
TN milek af 1 _.I'.I CpcT wated :". T -.|-| |
nat with runners thar can he L vddled o M ed
Check his progress and hnd taces about the Arctic
A www. nuhonaigeographic.comdeaturey

BFOR INFIYEMATION

Internet: www, natic NolgE O APt L0

E-matl: ngiiPngEs argl

GL-HOMW: CGall 13000879018 US and Canda




lweys s sl bl Bomiomibor, o Pee bl de tlic sl prlamcn T wohyibaleys
fowp w0 nzistered irademmark o Chrysler oo o

| can’'t wait to get back to Earth,
hop into my Jeep, and
really get away from it all
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B HOMAN EMPIR

Roaming Through the Roman
Empire—A Colossal Task

12 coantries to shoot the Roman Empire

VETITE
kept r"l'.llr-'l._'.rﬂ?_'l"-'? |||| '-1:_|_-!||-_-_|_| 1 [ '--.i'-l'l.l
ke, " Planming s evervthing,™ he says. " 1ou canT
just show up—1 always know what 1 have 1o do
next. I 1 lose nme inoone place, 105 & domao

eHeot Toir the whiole rest ol r|||-'.|'l_r.'." Fwes Miothe

Mature Enew thar [im had work 0/ do. Adrer days
of ram, the skies hnally cleared for a sunset shot
i Bl Dyem i Tumsi (helow
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WHAFL. MIALATSIA

Fired Up About Photography
in the Rain Forest

I
All

| hie storyv s up m thie trees 10 Sabahs Danom Val

e, atid r.'-:::uin-__:_:r'-':'u'_l Marnas Klum found dan-

L LERAL STHEY & || |_.'.-|||| |_'|||||i. '.| ] ™ s B o S o |

“We also buily 11 platforms, 35 to 6% meters up,
ind ot close 1o the animals by working mn blinds

And waitinge for davs: You never knew wwhar might
coune shitherme by,™
Mattiass crew included his wite, Momka, her-

FErLEI=ET ]

weil a photographer. Bot Satah was not 2
e place. “We spent a lot of time pcking off

. - . I = 4 : iy
leechee—20 g day 0 the iy sedson!” A native

of Uppsala, Sweden, Mamas, 29, started shootmg
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